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ANNOTATION

The Ph.D. thesis was elaborated during the period from November 2016 to March 2021
at the Faculty of Food Technology of the Latvia University of Life Sciences and Technologies
and the Laboratory of Chemistry of the Institute of Food Safety, Animal Health and
Environment BIOR.

The hypothesis of the Ph.D. thesis: maternal nutrition during lactation predicts human
milk composition and serves as a basis for providing the essential nutrients for the infant.

The hypothesis is supported by the following thesis:

e a lactating woman can meet her nutritional needs by consuming a well-balanced
diverse diet, which also serves as the basis for providing certain nutrients for infant
via human milk;

e total fat, protein, lactose content in human milk is not directly affected by maternal
diet;

e qualitative and quantitative fatty acid composition of human milk is influenced by
maternal dietary habits during lactation;

e essential and potentially toxic element content in human milk is related to maternal
dietary habits during lactation;

e exclusively breastfed infants till six months of age can receive a sufficient amount
of energy and nutrients (fat, protein, lactose, fatty acids and essential elements) via
human milk.

The research object of the Ph.D. thesis: mature human milk (at least 28 days
postpartum).

The aim of the Ph.D. thesis: to evaluate human milk composition in relation to maternal
nutrition and to assess nutritional supply for exclusively breastfed infants.

Consequential research objectives were set to achieve the aim of the Ph.D. thesis:

1) to analyse protein, lactose, fat, fatty acid, essential (Ca, Mg, Na, K, Zn, Se, Mn, Fe,
Cu, Co, Cr) and potentially toxic element (Al, Ni, As, Sr, Cd, Sn, Sb, Pb) content
in human milk;

2) to evaluate the compliance of the women’s nutrition during lactation with the
recommendations at the national and European level;

3) evaluate the association between maternal nutrition and human milk composition;

4) based on elaborated human milk composition results, theoretically evaluate
nutritional adequacy of exclusively breastfed infants till six months of age.

The Ph.D. thesis consists of three chapters:

Chapter 1. Overview of the literature. Description of human milk and its composition
influencing factors, including maternal nutrition;

Chapter 2. Recital of materials, methods, and statistical analysis methods used in the
study;

Chapter 3. Summary of elaborated results regarding human milk composition and
maternal dietary habits during lactation. Assessment of human milk composition in relation to
maternal nutrition. Theoretical evaluation of the nutritional adequacy of exclusively breastfed
infants (one to six months old).

At the end of the Ph.D. thesis, conclusions of the study are compiled, and suggestions for
future research are stated.

The scientific significance of the Ph.D. thesis:

1) for the first time in Latvia, composition of human milk has been comprehensively
analysed;

2) elaborated data serve as a contribution from Latvia to the global research area of
human milk composition.



The national significance of the Ph.D. thesis:

1)

2)

elaborated findings can be used to develop nutritional guidance for lactating women
in Latvia;

compiled results can be used to develop nutrient intake guidelines for infants in
Latvia (<6 months old).

The study has been financially supported by the grants:

Strengthening Research Capacity in the Latvia University of Life Sciences and
Technologies. Project “The study of human milk composition”. Project No. Z2.
Contract No. 3.2.-10/44. Project status — finished (project time from 1 January 2017
to 31 December 2018);

Conducting Fundamental Research in the Latvia University of Life Sciences and
Technologies. Project “Natural variations in fatty acid composition of human milk”.
Project No. G1. Contract No. 3.2-10/2019/LLU. Project status — ongoing (project
time from 6 January 2020 to 5 January 2022);

Latvia University of Life Sciences and Technologies Transition to the New
Doctoral Funding Model. European Social Fund Project No. 8.2.2.0/20/1/001.
Project status — ongoing (project time from 17 May 2021 to 16 May 2022).

The Ph.D. thesis is written in English on 127 pages and contains 34 tables, 15 figures,
and 19 annexes. In total, 188 information sources were used in the study.

Approbation of the scientific work

Results of the research have been published in 8 peer-reviewed scientific issues, of which
7 are indexed in SCOPUS and/or Web of Science databases:

1)

2)

3)

4)

5)

Aumeistere L., Zavadska D. (2016) Raising awareness about breast milk
composition among women in Latvia. In: Journal of Breastfeeding Biology, Vol. 1,
No. 1, p. 21-28. https://doi.org/10.14302/issn.2644-0105.jbfb-16-1257;
Aumeistere L., Ciprovica I., Zavadska D., Celmalniece K. (2017) Lactose content
of breast milk among lactating women in Latvia. In: FOODBALT 2017 — 11'" Baltic
Conference on Food Science and Technology: Food Science and Technology in a
Changing World. International Scientific Conference Proceedings, p. 169-173.
https://doi.org/10.22616/foodbalt.2017.023 (indexed in Web of Science database);
Aumeistere L., Ciprovica l., Zavadska D., Bavrins K. (2017) A preliminary study
on essential minerals in human milk: association with dietary habits. In:
23" Annual  International ~ Scientific  Conference “Research for Rural
Development 2017 . International Scientific Conference Proceedings, Vol 1. 2017,
p. 230-236. https://doi.org/10.22616/rrd.23.2017.034 (indexed in SCOPUS and
Web of Science databases);

Aumeistere L., Ciprovica 1., Zavadska D., Volkovs V. (2018) Fish intake reflects
on DHA level in breast milk among lactating women in Latvia. In: International
Breastfeeding Journal, Vol. 13, Article No. 33. https://doi.org/10.1186/513006-
018-0175-8 (indexed in SCOPUS and Web of Science databases);

Aumeistere L., Ciprovica 1., Zavadska D., Bavrins K., Borisova A. (2018) Zinc
content in breast milk and its association with maternal diet. In: Nutrients, Vol. 10,
Issue 10, Article No. 1438. https://doi.org/10.3390/nu10101438 (indexed in
SCOPUS and Web of Science databases);
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6)

7)

8)

Aumeistere L., Ciprovica |., Zavadska D., Bavrins K., Borisova A. (2019)
Essential elements in mature human milk. In: FOODBALT 2019. 13" Baltic
Conference on Food Science and Technology. FOOD. NUTRITION.

WELL-BEING. Conference Proceedings, p. 25-20.
https://doi.org/10.22616/Foodbalt.2019.005 (indexed in Web of Science database);
Aumeistere L., Ciprovica |., Zavadska D., Andersons J., Volkovs V.

Celmalniece K. (2019) Impact of maternal diet on human milk composition among
lactating women in Latvia. In: Medicina, Vol. 55, Issue 5, Article No. 173.
https://doi.org/10.3390/medicina55050173 (indexed in SCOPUS and Web of
Science database);

Aumeistere L., Ciprovica l., Zavadska D., Bavrins K., Borisova A. (2020)
The relation between human milk sodium and maternal sodium intake. In:
Proceedings of the Latvian Academy of Sciences. Section B: Natural, Exact, and
Applied Sciences, Vol. 74, Issue 4, p. 232-236. https://doi.org/10.2478/prolas-
2020-0037 (indexed in SCOPUS and Web of Science databases).

Results have been presented in 11 international scientific conferences & congresses in
Latvia, Spain, Italy, the Netherlands, and Finland:

1)

2)

3)

4)

5)

6)

7)

8)

9)

Aumeistere L., Ciprovica |., Zavadska D., Bavrins K. (2017) Trace elements in
human milk among lactating women in Latvia. In: International Student
Conference “Health and Social Sciences”, 5 April 2017, Riga, Latvia
(Poster presentation);

Aumeistere L., Ciprovica I., Zavadska D., Celmalniece K. (2017) Lactose content
of breast milk among lactating women in Latvia. In: 11" Baltic Conference on
Food Science and Technology Foodbalt 2017, 27 to 28 April 2017, Jelgava, Latvia
(Oral presentation);

Aumeistere L., Ciprovica l., Zavadska D., Bavrins K. (2017) A preliminary study
on essential minerals in human milk: association with dietary habits. In:
23" Annual International Scientific Conference Research for Rural Development
2017, 17 to 19 May 2017, Jelgava, Latvia (Oral presentation);

Aumeistere L., Ciprovica l., Zavadska D., Andersons J., Jakubone E. (2017)
Fat content of human milk: a pilot study from Latvia. In: 11" European Nutrition
and Dietetics Conference, 29 June to 1 July 2017, Madrid, Spain (e-poster
presentation);

Aumeistere L., Ciprovica |., Zavadska D., Bavrins K., Borisova A. (2018) Zinc
content in breast milk: a report from Latvia. In: 2" EuroSciCon Conference on
Food Technology, 14 to 16 May 2018, Rome, Italy (Oral presentation);
Aumeistere L., Ciprovica Il., Zavadska D., Volkovs V. (2018) Trans fatty acid
content in mature breast milk among lactating women in Latvia. In: 1" European
Food Chemistry & Nutrition Congress, 26 to 27 July 2018, Amsterdam, the
Netherlands (Oral presentation);

Aumeistere L., Ciprovica |., Zavadska D., Bavrins K., Borisova A. (2019)
Maternal sodium intake reflects on sodium content in mature human milk. In:
6" International Conference on Nutrition & Growth, 7 to 9 March 2019, Valencia,
Spain (Poster presentation);

Aumeistere L., Ciprovica |., Zavadska D., Bavrins K., Borisova A. (2019)
Essential elements analysis in mature human milk. In: 13" Baltic Conference on
Food Science FoodBalt 2019 & 5™ North and East European Congress on Food
NEEFood 2019, 2 to 3 May 2019, Jelgava, Latvia (Oral presentation);

Belusko A., Aumeistere L., Ciprovica I., Zavadska D. (2020) Conjugated linoleic
acid in human milk: a case study from Latvia. In: 3™ International Conference
Nutrition and Health, 9 to 11 December 2020, Riga, Latvia (e-poster presentation);
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10) Aumeistere L., Ciprovi¢a I., Zavadska D., Volkovs V. (2020) Dietary vegetable

oil impact on fatty acid composition in human milk. In: 12" Nordic Nutrition
Conference, 13 to 16, December 2020, Helsinki, Finland (e-poster presentation);

11) Belusko A., Aumeistere L., Ciprovica 1., Zavadska D. (2021) Omega-3 fatty acid

1)

2)

3)

4)

5)

composition in human milk. In: 16" International Scientific Conference “Students
on their Way to Science”, 23 April 2021, Jelgava, Latvia (Oral presentation
presented virtually).

Public education activities

Event for future and new mothers Gaidibu 4diena, 30 August 2018. Place — Domina
Shopping. Lecture from Latvia University of Life Sciences and Technologies
doctoral student Liva Aumeistere — Why omega 3 fatty acids are vitally important
during breastfeeding?_(https://www.facebook.com/events/302406270523397/);
Maminu klubs Online TV, 6 November 2018. A video conversation with the Latvia
University of Life Sciences and Technologies doctoral student Liva Aumeistere.
The need for omega 3 fatty acids from birth (https://vimeo.com/419410349);
Latvia Radio 1. Broadcast Gimenes studija, 17 December 2018, participating
Children’s Clinical Hospital’s neonatologist Renate Zarina, Lactation consultant
Sandra Lase and Evita Zvagir}a-Je‘lkobsone, and Latvia University of Life Sciences
and Technologies doctoral student Liva Aumeistere. Effects of human milk
composition on an infant’s health  (https://Irl.Ism.lv/lv/raksts/gimenes-
studija/mates-piena-sastava-ietekme-uz-bernina-attistibu.a112722/);

Parental Society KKM klubs, 11 May 2019. Lecture from Latvia University of Life
Sciences and Technologies doctoral student Liva Aumeistere for lactation
consultants. Can the diet of a lactating mother influence the composition of human
milk?;

Latvia Radio 1. Broadcast Gimenes studija, 12 October 2020, participating
nutritionists Lizete Puga, Inga Elksne, Ksenija Adrijanova, and Liva Aumeistere.
Research: Infants in Latvia do not receive a sufficient amount of nutrients. How to
ensure a balanced menu for the infant? (https://Irl.Ism.lv/Iv/raksts/gimenes-
studija/petijumi-latvijas-zidainu-uzturs-nav-pilnvertigs.-ka-veidot-saba.a135185/).



https://www.facebook.com/events/302406270523397/
https://vimeo.com/419410349
https://lr1.lsm.lv/lv/raksts/gimenes-studija/mates-piena-sastava-ietekme-uz-bernina-attistibu.a112722/
https://lr1.lsm.lv/lv/raksts/gimenes-studija/mates-piena-sastava-ietekme-uz-bernina-attistibu.a112722/
https://lr1.lsm.lv/lv/raksts/gimenes-studija/petijumi-latvijas-zidainu-uzturs-nav-pilnvertigs.-ka-veidot-saba.a135185/
https://lr1.lsm.lv/lv/raksts/gimenes-studija/petijumi-latvijas-zidainu-uzturs-nav-pilnvertigs.-ka-veidot-saba.a135185/

ANOTACIJA

Promocijas darbs izstradats Latvijas Lauksaimniecibas universitates Partikas tehnologijas
fakultateé un Partikas droSibas, dzivnieku veselibas un vides zinatniska institita “BIOR”
Kimijas laboratorija laika perioda no 2016. novembra lidz 2021. gada martam.

Promocijas darba hipotéze: mates uzturs zidisanas perioda var ietekmét piena sastavu un
nepiecieSamo uzturvielu nodro§inajumu zidainim.

Promocijas darba hipotézi pierada ar aizstavamam tezem:

e sieviete zidiSanas perioda ar sabalansétu, daudzveidigu uzturu var uzpemt
nepiecieSamo uzturvielu daudzumu, kas biis pamats atsevisku uzturvielu
nodroSinajumam zidainim ar mates pienu;

e kopgjais tauku, olbaltumvielu, laktozes saturs mates piena nav tiesi atkarigs no
uztura;

e taukskabju sastavu un saturu mates piena ietekmé sievietes uztura paradumi
zidiSanas perioda;

e esencialo un potenciali toksisko elementu saturs mates piena ir atkarigs no sievietes
uztura zidiSanas perioda,

e ckskluzivi ziditi zidaini 1idz seSu méneSu vecumam ar mates pienu var uznemt
nepiecieSamo energijas un uzturvielu (tauku, olbaltumvielu, laktozes, taukskabju
un esencialo elementu) daudzumu.

P&tijuma objekts ir nobriedis mates piens (pagajusas vismaz 28 dienas péc dzemdibam).

Promocijas darba meérkis: analiz€t mates piena sastavu saistiba ar uzturu un izvertét
uzturvielu nodrosinajumu ekskluzivi ziditiem zidainiem.

Pétijuma uzdevumi, lai sasniegtu promocijas darba mérki, ir:

1) analizét mates piena sastavu, nosakot olbaltumvielu, laktozes, tauku, taukskabju,
esencialo (Ca, Mg, Na, K, Zn, Se, Mn, Fe, Cu, Co, Cr) un potenciali toksisko
elementu (Al, Ni, As, Sr, Cd, Sn, Sh, Pb) saturu;

2) izvertet sievietes uzturu zidiSanas perioda atbilstosi vadlinijam nacionalaja un
Eiropas Itment;

3) novertet uztura ietekmi uz mates piena sastavu,

4) teorétiski noveértét pétijuma ietvaros analiz&to uzturvielu nodroSinajumu ar mates
pienu ekskluzivi ziditiem zidainiem.

Promocijas darbs strukturéts 3 nodalas:

1. nodala. Literatiras apskats par mates piena sastavu un ta ietekméjoSajiem
faktoriem, tai skaita uztura ietekmi uz mates piena sastavu;

2. nodala. Promocijas darba lietoto materialu un metozu, un datu statistiskas apstrades
raksturojums;

3. nodala. Kopsavilkums par mates piena sastdvu un sievietes uztura paradumiem
zidiSanas perioda. Mates piena sastava izvert€§jums atkariba no uztura. Teorétiskie
aprékini uzturvielu nodroSinajumam ekskluzivi ziditiem zidainiem Iidz seSu
meénesSu vecumam.

Promocijas darba nosléguma apkopoti secindgjumi un ierosindgjumi turpmakiem
petijumiem.

P&tfjuma zinatniskais nozimigums:

1) pirmo reizi Latvija visaptvero$i pétits mates piena sastavs;

2) pétijuma iegitie dati bus Latvijas ieguldijums mates piena sastava izp&te pasaulé.

Pétijuma tautsaimnieciska nozime:

1) pétijjuma rezultati var kalpot par pamatu veseliga uztura vadliniju izstradei
sievieteém zidiSanas perioda Latvija;

2) iegitie pétljuma rezultati var tikt izmantoti, lai izstradatu ieteicamas uzturvielu
normas zidainiem Latvija (<6 méneSu vecumam).



Promocijas darba izstrade lidzfinanséta:

Programma “Zinatniskas kapacitates stiprinasanas Latvijas Lauksaimniecibas
universitate”. Projekts “Mates piena sastava izp€te”. Projekta Nr. Z2. Liguma
Nr. 3.2.-10/44. Projekta statuss — noslégts (projekta laiks no 2017. gada 1. janvara
lidz 2018. gada 31. decembrim);

Programma ‘“Fundamentalo pétijjumu veikSana Latvijas Lauksaimniecibas
universitate”. Projekts “Taukskabju sastava variacijas mates piena”. Projekta
Nr. G1. Liguma Nr. 3.2.-10/2019/LLU. Projekta statuss — turpinas (projekta laiks
no 2020. gada 6. janvara lidz 2022. gada 5. janvarim);

Eiropas Sociala fonda projekts Nr. 8.2.2.0/20/1/001 «LLU pareja uz jauno
doktorantiiras finanséSanas modeli». Projekta statuss — turpinas (projekta laiks no
2021. gada 17. maija Iidz 2022. gada 16. maijam).

Promocijas darbs ir uzrakstits anglu valoda, sastav no 127 lapaspusém, un ieklauj
34 tabulas un 15 att€lus. Darbs satur 19 pielikumus. P&tijuma izmantoti 188 literatiiras avoti.

Zinatniska darba aprobacija

Pétijuma rezultati publicéti 8 recenzétos zinatniskajos izdevumos, no kuriem 7 ir
indekseti SCOPUS un/vai Web of Science datubazes:

1)

2)

3)

4)

5)

6)

Aumeistere L., Zavadska D. (2016) Raising awareness about breast milk
composition among women in Latvia. Journal of Breastfeeding Biology, Vol. 1,
No. 1, p. 21-28. https://doi.org/10.14302/issn.2644-0105.jbfb-16-1257;
Aumeistere L., Ciprovica I., Zavadska D., Celmalniece K. (2017) Lactose content
of breast milk among lactating women in Latvia. FOODBALT 2017 - 11" Baltic
Conference on Food Science and Technology: Food Science and Technology in a
Changing World. International Scientific Conference Proceedings, p. 169-173.
https://doi.org/10.22616/foodbalt.2017.023 (indekséts Web of Science datubazge);
Aumeistere L., Ciprovica I., Zavadska D., Bavrins K. (2017) A preliminary study
on essential minerals in human milk: association with dietary habits. 23 Annual
International Scientific Conference “Research for Rural Development 2017".
International Scientific Conference Proceedings, Vol 1. 2017, p. 230-236.
https://doi.org/10.22616/rrd.23.2017.034 (indekséts SCOPUS un Web of Science
datubazes);

Aumeistere L., Ciprovica 1., Zavadska D., Volkovs V. (2018) Fish intake reflects
on DHA level in breast milk among lactating women in Latvia. International
Breastfeeding Journal, Vol. 13, Article No. 33. https://doi.org/10.1186/5s13006-
018-0175-8 (indekséts SCOPUS un Web of Science datubazgs);

Aumeistere L., Ciprovica 1., Zavadska D., Bavrins K., Borisova A. (2018)
Zinc content in breast milk and its association with maternal diet. Nutrients,
Vol. 10, Issue 10, Article No. 1438. https://doi.org/10.3390/nu10101438 (indekséts
SCOPUS un Web of Science datubazgs);

Aumeistere L., Ciprovica |., Zavadska D., Bavrins K., Borisova A. (2019)
Essential elements in mature human milk. FOODBALT 2019. 13" Baltic
Conference on Food Science and Technology. FOOD. NUTRITION.
WELL-BEING. Conference Proceedings, p. 25-29.
https://doi.org/10.22616/Foodbalt.2019.005 (indekséts Web of Science datubazg);
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7)

8)

Par

Aumeistere L., Ciprovica l.,, Zavadska D., Andersons J., Volkovs V.,
Celmalniece K. (2019) Impact of maternal diet on human milk composition among
lactating women in Latvia. Medicina, Vol. 55, Issue 5, Article No. 173.
https://doi.org/10.3390/medicina55050173 (indekséts SCOPUS un Web of Science
datubazgs);

Aumeistere L., Ciprovica |., Zavadska D., Bavrins K., Borisova A. (2020)
The relation between human milk sodium and maternal sodium intake. Proceedings
of the Latvian Academy of Sciences. Section B: Natural, Exact, and Applied
Sciences, Vol. 74, Issue 4, p. 232-236. https://doi.org/10.2478/prolas-2020-0037
(indekséts Web of Science datu bazg).

zinatniska darba rezultatiem zinots 11 starptautiskajas  zinatniskajas

konferences & kongresos Latvija, Spanija, Italija, Niderland€ un Somija:

1)

2)

3)

4)

5)

6)

7)

8)

9)

Aumeistere L., Ciprovica I., Zavadska D., Bavrins K. (2017) Trace elements in
human milk among lactating women in Latvia. International Student Conference
“Health and Social Sciences”, 5. aprilis, 2017. gads, Riga, Latvija (stenda referats);
Aumeistere L., Ciprovica l., Zavadska D., Celmalniece K. (2017) Lactose content
of breast milk among lactating women in Latvia. 11" Baltic Conference on Food
Science and Technology Foodbalt 2017, 27. lidz 28. aprilis, 2017. gads, Jelgava,
Latvija (mutiskais zinojums);

Aumeistere L., Ciprovica l., Zavadska D., Bavrins K. (2017) A preliminary study
on essential minerals in human milk: association with dietary habits. 23" Annual
International Scientific Conference Research for Rural Development 2017, 17. Iidz
19. maijs, 2017. gads, Jelgava, Latvija (mutiskais zinojums);

Aumeistere L., Ciprovic¢a |., Zavadska D., Andersons J., Jakubone E. (2017)
Fat content of human milk: a pilot study from Latvia. 11" European Nutrition and
Dietetics Conference, 29. junijs lidz 1. julijs, 2017. gads, Madride, Spanija
(e-posteris);

Aumeistere L., Ciprovica |., Zavadska D., Bavrins K., Borisova A. (2018) Zinc
content in breast milk: a report from Latvia. 2" EuroSciCon Conference on Food
Technology, 14. lidz 16. maijs, 2018. gads, Roma, Italija (mutiskais zinojums);
Aumeistere L., Ciprovica Il., Zavadska D., Volkovs V. (2018) Trans fatty acid
content in mature breast milk among lactating women in Latvia. 1" European Food
Chemistry & Nutrition Congress, 26. lidz 27. jalijs, 2018. gads, Amsterdama,
Niderlande (mutiskais zinojums);

Aumeistere L., Ciprovica |., Zavadska D., Bavrins K., Borisova A. (2019)
Maternal sodium intake reflects on sodium content in mature human milk.
6" International Conference on Nutrition & Growth, 7. lidz 9. marts, 2019. gads,
Valensija, Spanija (stenda referats);

Aumeistere L., Ciprovica |., Zavadska D., Bavrins K., Borisova A. (2019)
Essential elements analysis in mature human milk. 13" Baltic Conference on Food
Science FoodBalt 2019 & 5" North and East European Congress on Food
NEEFood 2019, 2. 1idz 3. maijs, 2019. gads, Jelgava, Latvija (mutiskais zinojums);
Belusko A., Aumeistere L., Ciprovica I., Zavadska D. (2020) Conjugated linoleic
acid in human milk: a case study from Latvia. 3" International Conference
Nutrition and Health, 9. Iidz 11. decembris, 2020. gads, Riga, Latvija (e-postera
prezentacija);

10) Aumeistere L., Ciprovic¢a I., Zavadska D., Volkovs V. (2020) Dietary vegetable

oil impact on fatty acid composition in human milk. 12" Nordic Nutrition
Conference, 13. Iidz 16. decembris, 2020. gads, Helsinki, Somija (e-postera
prezentacija);


https://doi.org/10.3390/medicina55050173
https://doi.org/10.2478/prolas-2020-0037

11) Belusko A., Aumeistere L., Ciprovica I., Zavadska D. (2021) Omega-3 taukskabju

1)

2)

3)

4)

5)

sastavs mates piena. 16" International Scientific Conference “Students on their
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provitamina A karotinoidiem) (European Food Safety Authority, 2019a)

RI / 1D — recommended intake / ieteicamais daudzums — value based on different types of
scientific evidence, and should, when consumed as part of a varied, well-balanced diet, assure
optimal function and development and contribute to a reduced risk of major chronic diseases
(cardiovascular diseases, type-2 diabetes, cancer, obesity etc.) / vértiba, kas balstita uz dazada
veida zinatniskiem pieradijumiem, un, ja noteikto uzturvielas daudzumu patéré ka dalu no
daudzveidiga, sabalanséta uztura, nodrosina cilvékam optimalu darbibu un attistibu, ka art
samazina risku saslimt ar nopietnam hroniskajam slimibam (kardiovaskularas slimibas, 2. tipa
cukura diabéts, laundabigie audzé&ji, aptaukosanas u.c.) (Nordic Council of Ministers, 2014)
RIR / IUD — reference intake range / ieteicamais uznemsanas diapazons — proportion of energy
that is adequate for maintaining health / energijas daudzums, kas ir pietiekams veselibas
uzturéSanai (European Food Safety Authority, 2019a)

SD — standard deviation / standartnovirze

SFA | PT — saturated fatty acids / piesatinatas taukskabes

SPSS — Statistical Package for the Social Sciences / Socialo zinatnu statistikas pakete

SSP / OPP — second study period / otrais pétijuma posms

TE / TE — tocopherol equivalents / tokoferola ekvivalenti (1 tocopherol equivalent is 1.0 mg
a-tocopherol, 0.5 mg B-tocopherol, 0.1 mg y-tocopherol, 0.03 mg d&-tocopherol, 0.3 mg
a-tocotrienol, 0.05 mg B-tocotrienol / 1 tokoferola ekvivalents ir 1.0 mg a-tokoferola, 0.5 mg
fS-tokoferola, 0.1 mg y-tokoferola, 0.03 mg o-tokoferola, 0.3 mg a-tokotrienola,
0.05 mg p-tokotrienola) (European Food Safety Authority, 2019a)

TFA/ TT —trans fatty acids / trans taukskabes

UIL / MUL — upper intake level / maksimalais uznemsanas daudzums (the maximum level of
long-term (months or years) daily nutrient intake that is unlikely to pose a risk of adverse health
effects in humans / maksimalais ilgtermina (ménesu vai gadu) ikdiena uzpemtais uzturvielas
daudzums, kas, visticamak, neradis risku cilvéka veselibai (Nordic Council of Ministers, 2014)
VA /' VS — vaccenic acid / vakcenskabe
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INTRODUCTION / IEVADS

Infancy (0 to 12 months) and young childhood (1 to 3 years) is a critical period for human
development. Adequate nutrition during this time ensures optimal physical growth,
development, and maturation of organs and immune system, affecting both short and long-term
health of a child (European Food Safety Authority, 2013).

Human milk is universally preferred as the first food and nutrient source for the infant
(Erick, 2018). Human milk consists of water, macronutrients (lipids, carbohydrates, protein),
and micronutrients (essential elements, vitamins) as well as various bioactive substances
(secretory immunoglobulins A, lysozyme, lactoferrin, etc.) needed for the growth and
development of an infant (European Food Safety Authority, 2013; Hale & Hartmann, 2017,
Lawrence & Lawrence, 2015; World Health Organization, 2018).

Components in human milk are directly synthesized in the mammary glands or derived
from maternal plasma, therefore originate from the current maternal diet or body stores
(Andreas, Kampmann & Le-Doare, 2015; Hale & Hartmann, 2017). Accordingly, the quality
of a woman’s diet is an important factor that can affect human milk composition and the
development of an infant, respectively (Hale & Hartmann, 2017; Lawrence & Lawrence, 2015).

All around the world the fatty acid composition of human milk has been extensively
studied (Bravi et al., 2016; Keikha et al., 2017), and it seems that the type of fatty acids in
human milk varies due to regional aspects and dietary traditions (Andreas,
Kampmann & Le-Doare, 2015; Hale & Hartmann, 2017; Mohrbacher, 2010). Maternal fish
intake frequency (higher in the coastal regions) correlates with the docosahexaenoic acid level
in human milk, which is a vitally important fatty acid for an infant’s brain development and
vision (Fiorella et al., 2018; Innis, 2007; Lauritzen et al., 2016; Olang, et al., 2012). trans fatty
acid synthesis in a human body is limited, therefore the source for these fatty acids in human
milk is the maternal diet. trans fatty acid level in human milk varies around the world, and it is
higher in regions with high industrially processed food or ruminant meat and dairy product
intake (Friesen & Innis, 2006; Mueller et al., 2010; Turpeinen et al., 2002).

The importance of essential elements in diverse biochemical functions makes them a
rather important dietary constituent in early youth (Grzunov Letini¢ et al., 2016). Essential
elements are carried over to human milk from the maternal blood via cellular pathways
(Montalbetti et al., 2014). Yet, there is still no clarity if maternal diet can affect essential
element content in human milk (Bravi et al., 2016; Keikha et al., 2017). Some studies have
found a significant correlation between specific element content in human milk and
consumption frequency of some specific food products (Bjorklund et al., 2012; Leotsinidis,
Alesopoulos & Kostopoulo-Farri, 2005; Valent et al., 2011), other researchers
(Bravi et al., 2016; Keikha et al., 2017) indicate that essential element content in human milk
is sustained tightly and not affected by maternal dietary intake of these elements, respectively.

During lactation, potentially toxic substances can be mobilised from the maternal body
stores and excreted via human milk (Gundacker & Zddl, 2005). Infants are especially sensitive
to toxic agents because their organs and immune system are still developing
(Rebelo & Caldas, 2016). Potentially toxic elements are one of the most hazardous substances
and may initiate serious health complications (prematurity, reduced renal function, and
gastrointestinal diseases) (Burrell & Exley, 2010). They are ubiquitous and can be inhaled or
ingested via drinking water or food, including human milk (Gundacker & Z&dl, 2005;
Rebelo & Caldas, 2016).

Human milk composition among lactating women in Latvia has not been
comprehensively studied (Bake et al., 2007; Broka et al., 2016). There has been previously done
research assessing the exposure via human milk to persistent organic pollutants
(polychlorinated dibenzo-p-dioxins, dibenzofurans, chlorinated pesticides, and their
metabolites) in Latvia (Bake et al., 2007). The target group of the research was mothers from
town Olaine, and the control group was from the area without chemical industry objects.
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Obtained results responded to the lowest detected levels of organic pollutants among European
countries (Bake et al., 2007). Research conducted by Broka et al. (2016) is the latest study
conducted in Latvia about macronutrient (fat, protein, lactose) content in human milk.
Nevertheless, only transitional human milk samples (less than one month postpartum) were
collected, and it was done while mothers and infants were admitted to the Neonatal Care Unit
in Children's Clinical University Hospital. Therefore, study results cannot be ascribed to the
overall population.

Currently, there are no data about the fatty acid composition and essential & potentially
toxic element content in human milk among lactating women in Latvia. There is also a lack of
information regarding women’s dietary habits during lactation in Latvia. It raises a need to
conduct research in this area as it would provide an insight into national differences in human
milk composition, and allow us to evaluate the quality of maternal nutrition, its effect on human
milk composition and therefore nutritional provision for the infant via human milk.

The hypothesis of the study: maternal nutrition predicts human milk composition and
serves as the basis for providing the essential nutrients for the infant.

The hypothesis is supported by the following thesis:

e a lactating woman can meet her nutritional needs by consuming a well-balanced
diverse diet, which also serves as the basis for providing the essential nutrients for
infant via human milk.

e total fat, protein, lactose content in human milk is not directly affected by maternal
diet;

e qualitative and quantitative fatty acid composition of human milk is influenced by
maternal dietary habits;

e essential and potentially toxic element content in human milk is related to maternal
dietary habits;

e exclusively breastfed infants till six months of age can receive a sufficient amount
of energy and nutrients (fat, protein, lactose, fatty acids and essential elements) via
human milk.

The research object of the study: mature human milk (at least 28 days postpartum).

The aim of the study: to evaluate human milk composition in relation to maternal
nutrition and to assess nutritional supply for exclusively breastfed infants.

Consequential research objectives were set to achieve the aim of the study:

1) to analyse protein, lactose, fat, fatty acid, essential (Ca, Mg, Na, K, Zn, Se, Mn, Fe,
Cu, Co, Cr) and potentially toxic element (Al, Ni, As, Sr, Cd, Sn, Sb, Pb) content
in human milk;

2) to evaluate the compliance of the women’s nutrition during lactation with the
recommendations at the national and European level;

3) evaluate the association between maternal nutrition and human milk composition;

4) based on elaborated human milk composition results, theoretically evaluate
nutritional adequacy of exclusively breastfed infants till six months of age.

The scientific significance of the study:

1) for the first time in Latvia, composition of human milk has been comprehensively
analysed;

2) elaborated data serve as a contribution from Latvia to the global research area of
human milk composition.

The national significance of the study:

1) elaborated findings can be used to develop nutritional guidance for lactating women
in Latvia;

2) compiled results can be used to develop nutrient intake guidelines for infants in
Latvia (<6 months old).
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1. OVERVIEW OF THE LITERATURE / LITERATURAS APSKATS

1.1. Breastfeeding statistics in Latvia / Zidisanas statistika Latvija

World Health Organization, the European Food Safety Authority, and the Ministry of
Health of the Republic of Latvia state that human milk is the most suitable first food for an
infant. Exclusive breastfeeding (infant receives only human milk) is recommended as the best
feeding option in the first six months postpartum (European Food Safety Authority, 2013;
Veselibas ministrija, 2003; World Health Organization, 2018).

Annual statistics from the Centre for Disease Prevention and Control of Latvia show that
slightly more than 50 % of infants in Latvia are breastfed for the first six months (Fig. 1.1.)
(Slimibu profilakses un kontroles centrs, 2018). This is significantly higher compared to
breastfeeding rates at the beginning of the 215 century (29 % to 42 % from the year 2000 to the
year 2004) (Organizacija "Glabiet bérnus", 2006).
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Fig. 1.1. Breastfeeding rates in Latvia / 1.1. att. ZidiSanas statistika Latvija
(Slimibu profilakses un kontroles centrs, 2018)

However, only 16 % to 19 % of infants in Latvia are exclusively breastfed till six months of
age, and this is lower than the average rate (~ 25 %) reported from the European region (Slimibu
profilakses un kontroles centrs, 2018; World Health Organization, 2015b). According to the
data from Sirina et al. (2015), a higher proportion of boys in Latvia are breastfed for at least six
months — compared to girls. Also, women after the age of 30, are more tended to breastfeed for
a longer period, compared to younger women (<30 years) (Sirina et al., 2015).

In the Nordic countries, approximately 60 % (Finland, Sweden) to 80 % (lceland,
Norway) of infants receive human milk for the first six months of life (World Health
Organization, 2015b). However, exclusive breastfeeding rates in Nordic countries are lower
compared to Latvia — only 8 % to 12 % of infants solely receive human milk for the first half
of the year (Nordic Council of Ministers, 2014). Overall, Europe is the region with one of the
lowest rates for exclusive breastfeeding in the World (Theurich et al., 2019; World Health
Organization, 2015a).

After the first four to six months, human milk can no longer solely satisfy the nutritional
needs of a growing infant, and appropriate complementary feeding should be introduced to the
diet together with a continued breastfeeding up to two years of age and longer (European Food
Safety Authority, 2013; World Health Organization, 2018). Nevertheless, human milk
continues to be a vital source of nutrients — ensuring more than half of energy and nutrient
requirements for the infant in the second half of the first year and about one-third of energy and
nutrient requirements in the second year (European Food Safety Authority, 2013; World Health
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Organization, 2018). In Latvia, weaning is started around four to six months of age (Sirina et al.,
2018).

1.2. Anatomy of the breast, physiology of lactation / Kriits anatomija, laktacijas fiziologija

The breast (mammary gland) is a paired exocrine organ with the main function to
synthesize and secrete a sufficient amount of milk with a conformable composition to fulfil the
infant’s requirements for growth and development (Kent, 2007; Montalbetti et al., 2014).

Lactation (secretion of milk) is a complex physiological process that includes the gradual
development of mammary glands (mammogenesis) — the process when mammary glands
acquire the ability to produce milk (lactogenesis) (Truchet & Honvo-Houéto, 2017).

The evolution of mammary glands starts during early foetal development, yet they do not
fully develop in the prenatal period. After birth, mammary glands contain only a limited number
of milk ducts. Breasts continue to develop during puberty (an increase of breast fatty tissue and
proliferation of milk ducts) due to increased levels of plasma oestrogen, prolactin, luteinizing
hormone,  follicle-stimulating  hormone, and  somatotropin  (Geddes, 2007,
Lawrence & Lawrence, 2015; Truchet & Honvo-Houéto, 2017).

Breasts of non-pregnant, non-lactating women consist mostly of adipose tissues and
a small portion of glandular (secretory) tissues, both supported by connective tissues (Cooper's
ligaments) (Geddes, 2007; Lawrence & Lawrence, 2015; Truchet & Honvo-Houéto, 2017). Full
mammogenesis occurs only during pregnancy (around week 16) when the amount of breast
adipose tissue reduces in contrary to the increase of glandular tissues (~1:2) (Fig. 1.2.)
(Geddes, 2007; Lawrence & Lawrence, 2015; Truchet & Honvo-Houéto, 2017).

Birth / Puberty / Gestation / Lactation / Involution /
Piedzimstot » Pubertate > Griitnieciba » Laktacija Involiicija

{4 &4

Fig. 1.2. Development of mammary glands / 1.2. att. Piena dziedzeru attistiba
Reprinted from the article Physiology of milk secretion, Truchet & Honvo-Houéto, Best
Practice & Research Clinical Endocrinology & Metabolism, Vol. 31 (2017), p. 367-384. Copyright
obtained in 2019, with the permission from Elsevier / Attels nemts no raksta Physiology of milk
secretion, Truchet & Honvo-Houéto, Best Practice & Research Clinical
Endocrinology & Metabolism, Vol. 31 (2017), p. 367-384. Atlauja izmantot attélu iegita 2019. gada
no Elsevier.

As pregnancy progresses, glandular tissues mature and become able to produce milk
(lactogenesis 1). However, the placenta during pregnancy ensures a high level of hormone
progesterone and oestrogen, therefore inhibiting a significant secretion of milk
(Lawrence & Lawrence, 2015; Truchet & Honvo-Houéto, 2017).

Mature glandular tissues are composed of 15-20 lobes that are located radially around
the nipple. Lobes are further subdivided into lobules that each contain 10-100 alveoli. Alveoli
are grape-like structures lined with secretory epithelial cells (lactocytes) and are encircled by
myoepithelial cells and surrounded by blood capillaries (Geddes, 2007).

Insignificant milk synthesis is happening on an ongoing basis, yet most of the milk is
made during a breastfeeding session in the influence of nipple stimulation (during suckling or
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pumping). The nipple is encircled by the areola — a darker pigmented area to help an infant latch
onto the breast more easily. When an infant starts to suckle, it activates mechanoreceptors in
the nipple. Substances for the synthesis of milk diffuse from the maternal blood to the lactocyte,
and milk is created. The hormone oxytocin is released from the hypothalamus and initiates the
contraction of myoepithelial cells helping to eject the milk from the lactocytes to the lumen of
the alveolus and into the milk duct — a pathway that carries milk. Milk ducts link to larger milk
ducts than unite into a major distended duct — lactiferous sinus (milk reservoir) that narrows
towards the openings in the nipple (nipple pores) (Geddes, 2007; Lawrence & Lawrence, 2015).

Colostrum is the milk, produced by mammary glands in the first days postpartum (0-5
days). It is produced in small quantities (~ 90 ml per day), but it is enough to nurture the
newborn (Lawrence & Lawrence, 2015; Truchet & Honvo-Houéto, 2017). Birthing and the
removal of the placenta results in the drop of progesterone and oestrogen levels (4 to 6 days
after delivery). The prolactin level in the maternal blood after the delivery stays high resulting
in voluminous secretion of transitional milk (lactogenesis I1) (Lawrence & Lawrence, 2015;
Truchet & Honvo-Houéto, 2017).

During the first few weeks (10-15 days after delivery), lactation establishes to
accommodate the needs of an infant. Synthesis of copious mature human milk starts around the
second week after delivery and lasts as long as frequent milk expression is continued
(lactogenesis I11) (Lawrence & Lawrence, 2015; Truchet & Honvo-Houéto, 2017).

When weaning is started (usually 4 to 6 months postpartum) and therefore breastfeeding
frequency decreases, milk production lowers resulting in the involution of glandular tissue and
increase of breast adipose tissues (lactogenesis IV) (Lawrence & Lawrence, 2015;
Truchet & Honvo-Houéto, 2017).

Yet, mammary glands are unique organs and can undergo repeated rounds of functional
differentiation. Therefore, with a new pregnancy, mammary glands start to mature again and
once again become able to produce milk (Fig. 1.2.) (Lawrence & Lawrence, 2015; Truchet &
Honvo-Houéto, 2017).

1.3. Human milk composition / Mates piena sastavs

Milk is a secretion from mammary glands to provide nourishment to the offspring
(Hale & Hartmann, 2017). Milk from all mammals contains macronutrients (fat, protein,
lactose) as well as essential elements, vitamins, and other bioactive substances, but in different
proportions adapting to the growth rates, environmental conditions, and feed of the particular
mammal (Hale & Hartmann, 2017). Compared to other mammals, human milk contains quite
high lactose content to ensure a sufficient amount of energy for the brain (Fig. 1.3.) (Andreas,
Kampmann & Le-Doare, 2015).

Human milk components are either directly transferred from maternal blood (vitamins,
essential elements, long-chain fatty acids) or synthesized in lactocytes (fat, protein, lactose).
Mammary glands are constantly regulating the content of different components in milk to guard
an infant against insufficient or excess intake of nutrients (Lawrence & Lawrence, 2015;
Montalbetti et al., 2014).
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Fig. 1.3. Macronutrient content in different mammal milk / 1.3. att. Makrouzturvielu
saturs daZadu ziditaju piena (Hale & Hartmann, 2017)

Water accounts for the largest proportion of human milk (~ 87 %). Other components in
human milk are dispersed in the water. Water helps to regulate the temperature of the infant via
evaporation of water from lungs and skin, as well as is needed for the excretion of solutes via
urine and faeces. Water from human milk can solely secure an infant’s needs in the first six
months of life, even in a hot and humid climate. Additional fluid intake for the infant during
the first six months of life is not needed (European Food Safety Authority, 2010a; European
Food Safety Authority, 2013; Lawrence & Lawrence, 2015).

The fat content of mature human milk is around 4 g 100 ml? (Andreas,
Kampmann & Le-Doare, 2015) providing about the half of total energy in the milk
(Hale & Hartmann, 2017). Dominating lipids in human milk are triacylglycerols (~ 98 %). The
remaining 2 % is composed of mono- and diacylglycerols, nonesterified fatty acids, cholesterol,
and phospholipids (Hale & Hartmann, 2017). Triacylglycerols also serve in the delivery of
essential fatty acids and fat-soluble vitamins for the infant (Hale & Hartmann, 2017).
Around 85 % of human milk triacylglycerols are principally composed of medium-chain (C10-
C14) and long-chain fatty acids (C16—C24). Short-chain fatty acids (C6-C8) can be found only
in insignificant amounts (Hale & Hartmann, 2017).

There are two sources for fatty acid synthesis in human milk depending on the length of
fatty acids:

e fatty acids up to 14 carbon atoms are synthesized in lactocyte’s endoplasmic
reticulum from the glucose via pentose phosphate cycle and compose around 15 %
of total fatty acids in human milk;

e longer fatty acids (=C16) cannot be synthesized in the lactocytes and are derived
from the maternal bloodstream. Sources are:

o fatty acids from the recent meal;

o amobilisation of endogenous stores (adipose tissues) or

o release from the liver (Hale & Hartmann, 2017; Lawrence & Lawrence,
2015).

Fatty acids are then esterified in the endoplasmic reticulum to compose triacylglycerols.
Triacylglycerols agglomerate to compose the bigger fat droplets coated by a membrane made
of proteins, phospholipids and cholesterol, fat-soluble vitamins, and other compounds. As fat
droplets increase in size, they move closer to the tip of a lactocyte and form a milk fat globule
(Hale & Hartmann, 2017; Lawrence & Lawrence, 2015).
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Dominating fatty acids in human milk are palmitic acid (C16:0), oleic acid (C18:1 cis-9),
and linoleic acid (C18:2 cis-6) (Hale & Hartmann, 2017). This possibly helps to retain the
human milk fluidity (Roy et al., 2013).

Essential fatty acids — linoleic acid and a-linolenic acid levels in human milk significantly
vary —from 10 % to 20 % of total fatty acids for linoleic acid and 0.10 % to 2.0 % for a-linolenic
acid (Leotsinidis, Alesopoulos & Kostopoulo-Farri, 2005; Samur, Topcu & Turan, 2009). The
arachidonic acid level in human milk ranges from 0.35 % to 0.70 % but docosahexaenoic acid
level — from 0.17 % to 1.00 % of total fatty acid level in human milk (Koletzko et al., 2008).

Although some studies (Mosley et al., 2006; Turpeinen et al., 2002) have shown that
a small portion (<10 %) of cis-9, trans-11 conjugated linoleic acid can be synthesized from the
vaccenic acid in lactating women, overall trans fatty acid composition found in human milk,
reflects maternal dietary intake of trans fatty acid from the previous days (Larqué,
Zamora, & Gil, 2001).

There are two nitrogen sources in human milk — proteins and non-protein nitrogen
compounds (Hale & Hartmann, 2017). Mature human milk contains approximately 0.8 g to
1.2 g 100 ml™* of proteins. Proteins in human milk are represented as casein, whey, and milk fat
globule membrane proteins (Hale & Hartmann, 2017).

Casein is a colloidal complex of proteins and salts (dominantly calcium phosphate)
Therefore, casein delivers calcium and phosphorus that are vital for bone mineralisation on an
infant. In total, casein compiles 20% to 40 % of the total protein in human milk
(Hale & Hartmann, 2017; Lonnerdal et al., 2017).

Major whey proteins found in human milk are a-lactalbumin, lactoferrin, secretory
immunoglobulins, etc. a-lactalbumin composes ~ 10 % to 20 % of total protein content in
human milk (Hale & Hartmann, 2017). The majority of iron in human milk is bound in
lactoferrin, therefore aiding iron absorption. Immunoglobulins provide immunity against
pathogens. Dominating immunoglobulins in human milk are secretory immunoglobulins A
(~ 90 %) (Golinelli et al., 2014; Hale & Hartmann, 2017; Lonnerdal, 2003; Golinelli et al.,
2014; Hale & Hartmann, 2017; Lonnerdal, 2003).

The smallest fraction of protein in human milk (~4 %) composes of fat globule
membrane proteins (also called mucins) (Hale & Hartmann, 2017; Lénnerdal, 2003).

The majority of proteins (80 % to 90 %) in human milk are synthesised within lactocytes
from amino acids, then packed into the secretory vesicles, and exocytosed into the milk.
Albumins, enzymes, hormones derive from maternal blood via endocytosis and then are either
directly transported through the lactocytes and secreted into the milk or secreted by exocytosis
with other milk proteins (Hale & Hartmann, 2017; Lonnerdal, 2003; Matos,
Ribeiro & Guerra, 2015).

Non-protein nitrogen compounds compile about 25 % of total nitrogen (Andreas,
Kampmann, & Le-Doare, 2015; Hale & Hartmann, 2017). Non-protein nitrogen compounds in
human milk constitute of free amino acids (8 % to 22 % of non-protein nitrogen), small
peptides, nucleic acids, nucleotides, creatine, creatinine, carnitine, urea, uric acid, amino sugars,
etc. nitrogen sources (Hale & Hartmann, 2017).

Human milk contains all essential amino acids for the infant — histidine, isoleucine,
leucine, lysine, methionine, phenylalanine,  threonine,  tryptophan,  valine
(Hale & Hartmann, 2017). Free amino acids compose 8 % to 22 % of non-protein nitrogen
compounds, and glutamic acid, glutamine, and taurine are the dominant free amino acids in
human milk. Free amino acids are more easily absorbed than protein-bounded amino acids
(Zhang et al., 2013).

Lactose is the main carbohydrate found in human milk (~ 6.7 g to 7.8 g 100 ml?)
(Andreas, Kampmann & Le-Doare, 2015). Lactose is synthesized from glucose and galactose
(originating from the glucose-6-phosphate) with the help of lactose synthase within the Golgi
apparatus. Glucose is derived from the maternal blood, and glucose utilization rises by 30 %
during lactation (Hale & Hartmann, 2017; Lawrence & Lawrence, 2015).
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Lactose is an osmole, and its synthesis in mammary glands is allied to the total volume
of milk generated. In total, lactose provides ~ 40 % of the total energy of human milk
(Hale & Hartmann, 2017).

Besides lactose, human milk contains more than 130 different oligosaccharides in a total
amount similar to protein content in human milk (~1.0 g 100 mlY) (Andreas,
Kampmann & Le-Doare, 2015; Hale & Hartmann, 2017). Oligosaccharides do not provide a
significant amount of energy for the infant, but acts as prebiotics and promote the growth and
maintenance of the infant’s microbiome (for example, Bifidobacterium bifidum) (Andreas,
Kampmann & Le-Doare, 2015; Hale & Hartmann, 2017).

Different essential elements in human milk are mainly found as ions. Calcium,
potassium, sodium, and magnesium are dominant cations. Phosphates, chlorides, and citrates
are the dominant anions. Potassium, sodium, and chloride are monovalent ions, but calcium,
magnesium, citrates, phosphates, sulphates — divalent ions. lons travel freely through the
lactocyte cell membrane to the lumen and vice versa. The sum of the content of monovalent
ions in human milk is inversely related to the lactose content. This maintains the osmolality of
human milk close to that of maternal serum (de la Guardia & Garrigues, 2015;
Lawrence & Lawrence, 2015).

Calcium is an essential component of bones and teeth. Calcium content in human milk
(20mg to 30 mg 100 ml?) is relatively stable and insensitive to maternal diet (Butte,
Lopez-Alarcon & Garza, 2002; European Food Safety Authority, 2013; Olausson et al., 2012).

Phosphorus together with calcium is needed for the development of the skeletal system
as well as involved in energy metabolism (adenosine triphosphate). The average content of
phosphorus in human milk is 12 mg 100 ml* (European Food Safety Authority, 2013).

Magnesium is a part of several enzymes, therefore involved in different reactions in the
human body. The median content in human milk is reported to be 3.1 mg 100 ml* (European
Food Safety Authority, 2013).

Sodium is the dominant extracellular but potassium — intracellular cation. Interacting
together, they provide a concentration gradient (Na/K ratio) for muscle contractions, neural
transmission, and vascular tone. Like in other intracellular fluids, potassium content in human
milk is significantly higher than sodium content (~ 3/1) (Lawrence & Lawrence, 2015).
The average content of sodium in human milk is 15 mg 100 ml™* but potassium —50 mg 100 ml*
(European Food Safety Authority, 2013).

Chloride is the dominant extracellular anion, and is a component of gastric juice
(hydrochloric acid). The median content of chloride in human milk is approximately
40 mg 100 mI* (European Food Safety Authority, 2013).

Iron is the oxygen carrier in the body, therefore involved in cell respiration (European
Food Safety Authority, 2013; Friel, Qasem & Cai, 2018). Lactocytes do not secrete iron into
the milk, therefore human milk provides only trace amounts of iron to the infant (0.04 mg to
0.10 mg 100 ml?) which is not be enough to fulfil the infant’s requirements for iron
(0.30 mg per day). Nevertheless, the bioavailability of iron from human milk is high (20 % to
50 %) (European Food Safety Authority, 2013). To ensure a sufficient serum level of iron,
infants have accumulated iron reserves during gestation which is enough for the first four to six
months postpartum (Friel, Qasem & Cai, 2018).

Copper, zinc, manganese, selenium, chromium are involved in diverse biochemical
functions in the body. Therefore, the above-mentioned elements are essential for the growth
and development of an infant (European Food Safety Authority, 2013; Lawrence & Lawrence,
2015). Zinc content in human milk rapidly declines during lactation (from 0.30 mg 100 ml* in
the first month to 0.12 mg 100 ml* in the sixth month). The mean value for copper in human
milk varies from 0.03 to 0.04 mg 100 mlI. Selenium content in human milk among lactating
women from Europe significantly differs — from 0.30 pg to 8.4 pg 100 mI™* with a mean content
of 1.6 pg 100 ml. The mean content of manganese and chromium in human milk is around
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0.4 g to 0.6 pg 100 mi*and 0.05 pg 100 ml™, respectively (European Food Safety Authority,
2013; Lawrence & Lawrence, 2015).

lodine is needed for the synthesis of thyroid hormones and therefore a normal function
of the thyroid gland. lodine content in mature human milk among lactating women in Europe
range from 5 pg to 10 pg 100 ml™* (European Food Safety Authority, 2013).

Potentially toxic elements (cadmium, arsenic, lead, tin, aluminium, nickel, antimony,
mercury) are dispelled all over the environment and can be ingested via food by a woman and
excreted during lactation through human milk (de la Guardia & Garrigues, 2015).

Since lactocytes cannot synthesize water-soluble vitamins, they must derive from
external sources. The human body does not have significant internal stores of water-soluble
vitamins, accordingly, their content in human milk is directly related to current maternal dietary
intake (Montalbetti et al., 2014).

Following water-soluble vitamins are found in human milk in subsequent forms:

e Vitamin B: as:

o thiamin (~ 30 %) and
o thiamin monophosphate (~ 70 %). Vitamin By participates as a coenzyme for
pyruvate dehydrogenase, therefore, is involved in carbohydrates metabolism.
The average content of vitamin B; in human milk is 0.02 mg 100 ml*!
(de la Guardia & Garrigues, 2015; Dror & Allen, 2018; European Food Safety
Authority, 2013; Lawrence & Lawrence, 2015);
e Vitamin B: as:
o flavin adenine dinucleotide (54 %);
o riboflavin (39 %) and
o other flavins. Vitamin B> is the precursor for coenzymes (flavin
mononucleotide and flavin adenine dinucleotide) which are involved in
energy production. The average content of vitamin B2 in human milk is
~0.035 mg 100 ml (de la Guardia & Garrigues, 2015; Dror & Allen, 2018;
European Food Safety Authority, 2013; Lawrence & Lawrence, 2015);
e Vitamin Bs as:
o pyridoxal (75 %);
o pyridoxal phosphate (9 %) and
o pyridoxamine and pyridoxine. Vitamin Be is a coenzyme for glycogen
phosphorylase which is involved in glycogenolysis. Vitamin Bs content in
mature human milk is ~ 100 pug 100 ml* (Dror & Allen, 2018; European Food
Safety Authority, 2013; Lawrence & Lawrence, 2015);
e Vitamin B2 as:
o methylcobalamin and
o 5-deoxyadenosylcobalamin. Vitamin Bi2 is vital for normal erythrocyte
formation and neurological functions. Vitamin Bi content in human milk
ranges from 0.03 pg to 0.04 ug 100 ml™* (Dror & Allen, 2018; European Food
Safety Authority, 2013);

e Folate (vitamin Bo) is a term for a group of compounds that includes folic acid and
derivatives having nutritional properties similar to folic acid. Vitamin By is needed
for normal cell division, especially erythrocyte formation, and neurological
functions. Vitamin By content in human milk is ~8 pg 100 mil?t
(Dror & Allen, 2018; European Food Safety Authority, 2013);

e Niacin (vitamin Bgs) is a precursor for coenzymes nicotinamide adenine
dinucleotide and nicotinamide adenine dinucleotide phosphate, therefore essential
for intracellular respiratory reactions. The average vitamin Bz content in mature
human milk is 150 ug 100 ml? (European Food Safety Authority, 2013;
Lawrence & Lawrence, 2015);
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Pantothenic acid (vitamin Bs) is a part of coenzyme A, which is involved in the
[B-oxidation of fatty acids. The vitamin Bs content in human milk is around
0.25 mg 100 ml* (European Food Safety Authority, 2013);

Biotin (vitamin By) is involved in the metabolism of carbohydrates, fat, and amino
acids. Vitamin Bz content in human milk is ~ 0.5 pg 100 m1™ (European Food Safety
Authority, 2013);

Vitamin C is needed for the synthesis of collagen and carnitine and is involved in
the conversion of cholesterol to bile acids. Vitamin C content in human milk is
around 4 mg 100 ml' (European Food Safety Authority, 2013;
Lawrence & Lawrence, 2015).

Fat-soluble vitamins transfer via placenta during gestation is limited. Accordingly,
infants are born with low fat-soluble vitamin stores. Therefore, human milk can be a significant
source of fat-soluble vitamins for an infant during the first months of life (Matos,
Ribeiro & Guerra, 2015):

Vitamin A is a term for fat-soluble compounds — retinoids (retinol, retinal, retinoic
acid) and represents antioxidant properties. Vitamin A is needed for the vision,
immune system, growth, and development. Average A vitamin content in human
milk is ~45 pg to 75 pg 100 ml? (European Food Safety Authority, 2013;
Lawrence & Lawrence, 2015; Matos, Ribeiro & Guerra, 2015);
Vitamin E (the dominant form is a-tocopherol) also acts as an antioxidant by
protecting cell membranes (more specifically — lipids) against peroxidation. Human
milk contains ~ 0.35 mg 100 mI? of vitamin E (European Food Safety Authority,
2013; Matos, Ribeiro & Guerra, 2015);
Vitamin D affects the metabolism of calcium and phosphorus, therefore, is
essential for the development of the skeletal system. D vitamin content in human
milk ranges from 0.03 g to 0.20 pg 100 mIL. Vitamin D also is synthesized in the
skin from 7-dehydrocholesterol under the impact of ultraviolet B light (European
Food Safety Authority, 2013). In human milk D vitamin is found in the following
forms:

o 25-hydroxyvitamin D;

o ergocalciferol and

o cholecalciferol (European Food Safety Authority, 2013; Matos, Ribeiro &

Guerra, 2015);

The dominant form of vitamin K in human milk is phylloquinone, and its main
function is related to the coagulation of blood. K vitamin content in human milk is
low ~ 0.25 pg 100 ml (European Food Safety Authority, 2013).

1.4. Time associated changes in human milk composition / Piena sastava izmainas

laktacijas perioda

Human milk contains protein, fat, and carbohydrates which content changes over a single
feed, single day, as well as over lactation (Andreas, Kampmann & Le-Doare, 2015;
Garwolinska et al., 2018). Depending on the time postpartum, there are three stages —
colostrum, transitional and mature human milk — each with disparate characteristics
(Andreas, Kampmann, & Le-Doare, 2015; Hale & Hartmann, 2017).

Colostrum is the milk, produced in the first days after birth (0-5 days). The primary
function of colostrum is not nutritional but immunological — to prevent the colonisation of
pathogens in an infant’s gastrointestinal tract (Andreas, Kampmann & Le-Doare, 2015;
Golinelli et al., 2014). Colostrum has a lower lactose (5.70 %) and fat (2.95 %), but a higher
protein content (2.90 %) compared to mature human milk (Garwolinska et al., 2018). The
whey/casein ratio in colostrum is ~ 80/20, and most of the whey proteins in colostrum are
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secretory immunoglobulins A (Andreas, Kampmann & Le-Doare, 2015; Garwolinska et al.,
2018).

After the first few days postpartum, the progesterone level in maternal blood decreases,
tight junctions close between mammary epithelial cells. The sodium/potassium ratio declines,
but lactose content increases, initiating the synthesis of transitional milk. During the next ten
days, human milk slowly matures. About half a month postpartum, human milk is considered
almost mature (Ballard & Morrow, 2013; Truchet & Honvo-Houéto, 2017). Fully mature
human milk is after one month postpartum, and it contains a lower protein (~ 1.50 %), but a
higher lactose (~ 7.00 %) and fat content (~ 4.00 %) compared to colostrum (Garwolinska et al.,

2018) (Fig. 1.4.).
710
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If the main significance of colostrum is immune security, then the main function of mature
human milk is to provide sufficient energy to the growing infant (Andreas,
Kampmann & Le-Doare, 2015; Hale & Hartmann, 2017). Protein content lowers over time —
from 2.06 g 100 mI** in the colostrum to 1.10g 100 ml? after three months postpartum
(Lonnerdal et al., 2017). The whey/casein ratio also decreases with time — from 80/20 in
colostrum to 60/40 in mature human milk (Golinelli et al., 2014).

Sala-Vila et al. (2005) have observed that level of saturated fatty acids and a-linolenic
acid increases from colostrum to mature human milk. On the opposite, total monounsaturated,
n-6 polyunsaturated and n-3 polyunsaturated fatty acid, as well as individually — oleic acid,
arachidonic acid, eicosapentaenoic acid, and docosahexaenoic acid level decreases over time
(Sala-Vila et al., 2005).

The free amino acids content in human milk depending on time postpartum can:

e increase (glutamic acid, glycine, alanine, cysteine);

e decrease (taurine, proline, isoleucine, leucine, tyrosine, ornithine, lysine, arginine,
valine) or

e remain constant (phenylalanine, aspartic acid, threonine, methionine, histidine)
(Yamawaki et al., 2005).

An essential element, like calcium, phosphorus, zinc, potassium, sodium, and iron,
content in human milk lowers, but magnesium content increases as lactation progresses
(Lawrence & Lawrence, 2015).
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B group vitamin content in mature human milk is higher in mature human milk compared
to colostrum (Ren et al., 2015). On contrary, fat-soluble vitamin A and E content in colostrum
are higher than in mature human milk (Matos, Ribeiro & Guerra, 2015) (Fig. 1.5.).
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Depending on the time of a single feed, milk can be divided into foremilk and hindmilk.
Foremilk is secreted at the beginning of a feed. It contains a lower amount of fat (~ 2.00 %),
but a higher lactose content (~ 7.50 %). Hindmilk is secreted at the end of a feed and contains
approximately two and half times higher amount of fat comparing to foremilk (~ 5.00 %) and
a lower lactose content (~ 7.20 %) (Fig. 1.6.) (Saarela, Kokkonen & Koivisto, 2005). Higher
fat content in hindmilk is due to the increased number of milk fat globules released into the
milk flow as the breast is emptied (Mizuno et al., 2009).
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Kokkonen & Koivisto, 2005)

31



Also, considerable diurnal variations are observed in fat content. Breasts are more drained
from milk during the daytime, but fewer breastfeeding sessions are usually during the night.
Therefore, fat content during the day and evening is higher (~ 4.3 %) compared to night and
morning feedings (~ 3.7 %) (Mizuno et al., 2009; Saarela, Kokkonen & Koivisto, 2005).

1.5. Maternal and child’s characteristics affecting human milk composition / Mates un
bérna parametri, kas var ietekmét mates piena sastavu

Human milk composition could be affected by the child’s sex due to different nutritional
requirements (Galante et al., 2018). However, the results are inconclusive. There have been
reports that human milk from mothers with male infants is more energy-dense and contains
significantly higher lipid and calcium content (Dafaallah et al., 2018; Powe,
Knott & Conklin-Brittain, 2010).

Maturity can also impact human milk composition. Human milk from mothers with
preterm infants (born before 37 gestation weeks) contains a higher level of medium-chain fatty
acids (22 %) compared to milk from mothers with term infants (10 % to 15 %)
(Hale & Hartmann, 2017). It could be an adaption to the immaturity of a preterm infant’s
digestive tract, because shorter chain fatty acids are easier absorbed. Other explanation —
immaturity of the mammary gland and lack of ability to incorporate longer chain fatty acids
from the maternal blood (Hale & Hartmann, 2017). The nitrogen content in human milk from
mothers having a preterm infant is higher compared to women delivering in term
(Lawrence & Lawrence, 2015). Also, the average content of free amino acids is higher in the
colostrum of mothers with preterm infants to tailor the needs for the rapid growth
(Zhang et al., 2013). Sodium and chloride content in human milk from mothers with preterm
infants is lower (de la Guardia & Garrigues, 2015).

It seems that macronutrient content in human milk is not affected by maternal age
(Feng et al., 2016). However, oleic acid, total monounsaturated fatty acid, and total
polyunsaturated fatty acid levels in human milk could be higher for younger mothers compared
to older lactating women (Antonakou et al., 2013; Grote et al., 2016).

Human milk from mothers with a higher BMI could have a higher protein and fat content,
and therefore a higher energetic value (Grote et al., 2016).

It has been noted that parity can affect the fat content of human milk — primiparous
women having a higher fat content than multiparous women (Lawrence & Lawrence, 2015).
On contrary, Antonakou et al. (2013) have reported a positive correlation between fat content
in human milk and parity. Jensen (1995) reported that human milk from primiparous may have
a higher protein content, but more recent data show that total protein content is not affected by
parity (Feng et al., 2016).

Breastfeeding frequency is not associated with increased milk production or fat content
of human milk. Exclusively breastfed infants can breastfeed from 6 to 18 times per day (on
average 11+3 times) and the amount of milk, consumed during one feeding is ~ 76.0 + 12.6 g
(Kent et al., 2006). An infant who breastfeeds for shorter intervals, but does it more frequently,
receives the same amount of fat as an infant who breastfeeds for a longer period, but does it
infrequently (Kent et al., 2006). Therefore, infants should be breastfed on request regardless of
the time of the day (Kent, 2007; World Health Organization, 2018).

When breastfeeding is paired, an infant consumes more milk. However, fat intake does
not depend on breastfeeding manner, because a more productive breast is usually offered first
to the infant (Kent et al., 2006).

Depending on the feeding pattern — breastfeeding can be exclusive or partial. Exclusive
breastfeeding means that an infant receives only human milk and no other foods or liquids, not
even water (except for nutrient supplements or medicines). Partial breastfeeding/mixed feeding
means that an infant apart from human milk also receives infant formula and/or
complementary feeding (World Health Organization, 2018). Human milk composition can
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change during gradual weaning — protein, and sodium content increases, but lactose content
decreases (Lawrence & Lawrence, 2015).

Milk expression manner also can influence human milk composition. The use of a breast
pump can alter the composition of human milk by evaporating water content
(Miller et al., 2013).

Various nutrients for the synthesis of human milk derives from maternal nutrition,
therefore insufficient or excessive intake of some nutrients could potentially affect human milk
composition (Lawrence & Lawrence, 2015; Montalbetti et al., 2014).

It seems that lactose and fat content in human milk is only affected if the mother is
significantly malnourished (Segura et al., 2016). Insufficient protein intake during lactation
could lead to a lower casein content in human milk, therefore can impact the absorption of
calcium and phosphorus for the infant, respectively (Segura et al., 2016).

Maternal diet has a great influence on fatty acid composition in human milk
(Hale & Hartmann, 2017). Human milk fatty acid composition mimics the composition of
maternal dietary fat sources of the last two to three days (Francois et al., 1998). Women
consuming a low-fat diet has a higher level of lauric acid (C12:0) and myristic acid (C14:0),
but a lower level of stearic acid (C18:0) and oleic acid (C18:1) level in human milk, indicating
that a higher carbohydrate intake is associated with a higher level of medium-chain fatty acids
in human milk (Lawrence & Lawrence, 2015).

About 30 % of milk linoleic acid is directly transferred to human milk from the maternal
diet, whereas only ~1.20 % of arachidonic acid found in human milk originates from
endogenous conversion of dietary linoleic acid (Demmelmair et al., 1998).

Humans have a limited ability to synthesise trans fatty acids, therefore their source in
human milk is maternal diet (Lawrence & Lawrence, 2015). Specific trans fatty acid isomers
found in the human milk reflect dietary trans fatty acid sources from the mother’s diet
(Mueller et al., 2010).

The content of essential elements (calcium, magnesium, potassium, etc.) is not affected
by maternal diet, but a woman’s body adapts to the additional nutrient loss via human milk by
adjusting metabolism (for example, increased absorption from the duodenum, decreased
excretion via kidneys, mobilisation of nutrients from body stores). Yet, selenium and iodine
content in human milk could be potentially affected by maternal diet
(Lawrence & Lawrence, 2015; Olausson et al., 2012).

The content of water-soluble vitamins in human milk is affected by the maternal intake
of these vitamins, respectively (Segura et al., 2016; Lawrence & Lawrence, 2015). Fat-soluble
vitamins’ content in human milk is less affected by maternal diet (Segura et al., 2016).

Infant’s needs come first, therefore if not received from the food, the nutritional stores of
woman’s body will be used to maintain a sufficient amount of nutrients in human milk.
Therefore, a lactating mother can become deficient if nutritional needs are not covered via food
for the enhanced demands. Malnourished women can benefit by increasing their intake of
nutrient-rich food products (Segura et al., 2016; Mohrbacher, 2010).

Although it is recommended that lactating women should obtain all the nutrients through
a diverse diet, some women may benefit from the use of dietary supplements — for example,
vegans may be advised to consume vitamin Biz, or women who avoid dairy products should
consume dietary supplements containing calcium (Picciano & McGuire, 2009). Women in
Latvia during the gestation and lactation period are also advised to consume 10 pg of vitamin D
per day, but during winter, vitamin D intake should reach 15-20 pg per day (Veselibas
ministrija, 2017a; Veselibas ministrija, 2017b). In the United States, dominant dietary
supplements used among lactating women are vitamins B, C, and D, essential elements —
calcium, iron, selenium, and zinc (Jun et al., 2020).
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1.6. Nutrient adequacy of breastfed infants / Uzturvielu nodrosinajums ar mates pienu

The overall opinion from the international authorities (World Health Organization,
European Food Safety Authority, etc.) is that human milk fulfils exclusively breastfed infant
nutrient requirements for the first six months of life. The exception is vitamin D and K (Bultte,
Lopez-Alarcon & Garza, 2002; European Food Safety Authority, 2013; World Health
Organization, 2018).

K vitamin content in human milk is low ~0.25 pg 100 ml™. Placental transfer of
vitamin K during gestation is also low, therefore it is advised that all new-borns after the
delivery receive vitamin K externally to prevent new-born haemorrhagic disease (de la
Guardia & Garrigues, 2015; European Food Safety Authority, 2013; Ministru kabineta
noteikumi Nr. 611, 2006; World Health Organization, 2017).

Taking into account that human milk contains only trace amounts of vitamin D
(0.05 pg 100 ml?), and based on geographical location, there might be a need to externally
provide an infant with vitamin D (Butte, Lopez-Alarcon & Garza, 2002; European Food Safety
Authority, 2013). Latvian Paediatric Association recommends that infants till six months of age
should externally receive 400 international units (equal to 10 ug) of vitamin D per day, but
infants from six to twelve months — 400 to 600 international units or 10 pg to 15 pg of vitamin D
per day (depending on how much vitamin D is consumed via food). It is recommended that the
family doctor should be consulted on the dose of vitamin D for older children (Latvijas Pediatru
Asociacija, 2018).

Both linoleic acid and a-linolenic acid are essential fatty acids and must be consumed via
human milk. Linoleic acid is a precursor for the synthesis of arachidonic acid, but a-linolenic
acid is a precursor for the synthesis of eicosapentaenoic acid and docosahexaenoic acid
(European Food Safety Authority, 2013; Innis, 2014; Koletzko et al., 2008; Lauritzen et al.,
2016). Although conversion rates for linoleic acid to arachidonic acid and a-linolenic acid to
docosahexaenoic acid are higher for infants than adults (~ 4/1), it is recommended that both
essential fatty acids (linoleic acid and a-linolenic acid) and long-chain polyunsaturated fatty
acids (arachidonic acid and docosahexaenoic acid) are be consumed via human milk (European
Food Safety Authority, 2013; Lin et al., 2010).

Arachidonic acid and docosahexaenoic acid are dominant fatty acids found in the human
brain, therefore essential for normal cognitive development. At birth, a neonate’s brain
compiles ~ 10 % of the bodyweight (~ 350 g). By the first half of the year, the weight of the
brain doubles ~ 660 g. By the end of the first year, an infant’s brain weights ~ 925 g which is
about 70% of the adult brain weight (1300 to 1400 g or ~ 2% of the bodyweight). Therefore, to
ensure a child’s proper neurological development, both arachidonic acid and docosahexaenoic
acid must be deposited in the brain in adequate amount during infancy (Innis, 2014,
Lauritzen et al., 2016).

It is recommended that the daily intake of docosahexaenoic acid and arachidonic acid for
infants till six months of age should be 100 mg and 140 mg, respectively (European Food Safety
Authority, 2010b). To ensure recommended intake, studies suggest that docosahexaenoic acid
levels in human milk should be ~ 0.30 %, but arachidonic acid level around 0.40 % of total fatty
acids (Brenna & Lapillonne, 2009; Jackson Harris & Harris, 2016)

European Food Safety Authority states that infants’ requirements for zinc and iron in
Europe are fully covered via human milk for the first four to six months (European Food Safety
Authority, 2013). However, zinc could be the first limiting nutrient in human milk because of
the considerable decline in content, comparing colostrum (0.54 mg 100 ml™) to mature human
milk (0.12 mg 100 mlIt) (Lawrence & Lawrence, 2015). Although iron content in human milk
is low (~ 0.04 mg 100 ml?), together with iron stores accumulated during the prenatal period,
it should be enough to match up infant’s iron requirements for the first four to six months
postpartum (~ 0.3 mg per day) (European Food Safety Authority, 2013).
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Current national recommendations suggest that infants in Latvia should be exclusively
breastfed till six months of age. Weaning should be started with vegetables and fruits, but rich
source of iron and zinc — the meat, should be introduced in an infant’s diet around eight months
of age (Veselibas ministrija, 2003). Bearing in mind that human milk ensures a sufficient
amount of zinc and iron only for the first four to six months of life, it should be emphasized
that exclusively breastfed infants in Latvia after the first half of a year could consume an
insufficient amount of zinc and iron. Therefore, by some sources (Sirina et al., 2018) it is
suggested to start complementary feeding around six months of age, and one of the first
complementary foods should be meat.

Overall, evaluation of nutrient adequacy for infants (<6 months) at a national level is
currently impossible, because guidelines developed by the Ministry of Health of the Republic
of Latvia setting recommended energy and nutrient intakes for the Latvian population
(Veselibas ministrija, 2017a) currently lack data regarding adequate nutrient intake for infants
(<6 months). European Food Safety Authority has given a scientific opinion on nutrient
requirements and dietary intakes of infants and toddlers in the European Union (European Food
Safety Authority, 2013) (Annex I). Nevertheless, the European Food Safety Authority states
that dietary intake of unsaturated fatty acids (a-linolenic acid and docosahexaenoic acid,
respectively), iodine, and D vitamin in some European countries could be insufficient for
infants and toddlers (European Food Safety Authority, 2013). Therefore, evaluation of nutrient
intake via human milk among infants in Latvia should be conducted.

1.7. Maternal dietary requirements during lactation / leteikumi uzturam zidisanas
perioda

During lactation, nutrients from food and body stores are primary used for the synthesis
of human milk. Accordingly, insufficient or excessive intake of nutrients during lactation can
affect the welfare both of the mother and the infant. Therefore, a woman during lactation should
pay special attention to the quality of her diet (Kresi¢ et al., 2012; Segura et al., 2016).

For women to be better educated about their nutritional needs during the postpartum
period, national authorities can adopt applicable nutritional guidelines. According to the data
from the World Health Organization survey, only 33 out of 50 countries of the European region,
have existing national guidelines on nutrition for pregnant and lactating women and only
38 countries have developed national recommended nutrient intakes for pregnant and lactating
women (World Health Organization, 2016). In Latvia, currently, there are guidelines for healthy
nutrition during gestation (Veselibas ministrija, 2017b), but no guidelines for lactating women.

Healthy nutrition recommendations for pregnant women from the Ministry of Health of
the Republic of Latvia (Veselibas ministrija, 2017b) recommends vegetable (at least 300 g per
day), fruit, berry, whole-grain cereal, milk & dairy product, egg, lean meat consumption on
daily basis. Two times per week, fish should be consumed (150-300 g per week). At least once
a week, fatty fish (salmon, herring, trout, etc.) should be consumed (Veselibas
ministrija, 2017b). Unfortunately, currently, no guidelines for healthy nutrition during lactation
are developed in Latvia. Nevertheless, the best option for lactating women to meet increased
energy and nutrient needs is to consume a well-balanced diet that includes both plant- and
animal-based products:

e cereals & cereal products provide energy, dietary fibre, and B group vitamins
(except for vitamin Bi12);

e potatoes also provide energy, potassium, and vitamin C;

e vegetables, fruits, and berries contain vitamins C and K, folates as well as
potassium. Juices contain most of the nutrients found in vegetables, fruits, and
berries, apart from fibre;
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e pulses are a good source of protein, essential elements — iron, zinc, magnesium,
potassium, and B group vitamins (apart from vitamin B1»).

e nuts and seeds depending on the variety, contain monounsaturated fatty acids and
polyunsaturated fatty acids, as well as protein, potassium, magnesium, zinc, copper,
vitamins E, Bs, and Bgs;

e plant oils, depending on the source, provide both monounsaturated (olive oil) and
polyunsaturated fatty acids, including essential fatty acids — linoleic acid and
a-linolenic acid (rapeseed and flaxseed oil), as well as fat-soluble vitamins (mostly
vitamin E);

e meat is a good source of protein, iron, zinc, selenium, and vitamins Be and B2, but
can also contain a high amount of saturated fat. Red meat (pork, beef, lamb, and
game meat) is a better source of iron than white meat (chicken, turkey);

e eggs contain protein, fat, iodine, vitamin B, A, and D;

e milk and dairy products provide protein, calcium, vitamins A, Bz, B12, and iodine;

e fish and seafood are a good source of protein, selenium, and iodine. Fatty fish
(salmon, trout, herring, etc.) contain also n-3 long-chain polyunsaturated fatty acids
(eicosapentaenoic and docosahexaenoic acid), as well as vitamins A and D
(Mohrbacher, 2010; Nordic Council of Ministers, 2014; Segura et al., 2016).

Specific recommended nutrient intakes for lactating women are mostly based on
calculations taking into account nutrient needs for non-lactating women and knowledge about
the nutrient content in human milk (Moran, et al., 2010).

Guidelines developed by the Ministry of Health of the Republic of Latvia setting
recommended energy and nutrient intakes for the population of Latvia were updated in
year 2017, including readjusted nutrient intakes for lactating women (Veselibas
ministrija, 2017a). New guidelines have been adopted from the recommendations for Nordic
countries (Nordic Council of Ministers, 2014). Based on the Nordic Nutrition
recommendations, new Latvian guidelines include lowered recommended intakes for most of
the nutrients (except vitamin Bg, Annex II).

Requirements for energy during lactation raise to an extra 500 kcal (2092 kJ) per day to
compensate for the milk production. Therefore, depending on the maternal age, daily intake of
energy during lactation varies from 2200 to 3110 kcal (9205 to 13012 kJ) (Hale &
Hartmann, 2017; Veselibas ministrija, 2017a).

It is not necessary to highly increase protein intake during lactation, but it should remain
between 10 % to 20 % of total energy intake (Veselibas ministrija, 2017a). Due to increased
energy intake, additional protein intake (+13 g to 25 g per day) can be met by consuming
protein-rich products like cottage cheese, eggs, and cheese (Segura et al., 2016).

Proportional intake for fat and carbohydrate during lactation also does not differ from
recommendations for non-lactating women (25 % to 30 % of total energy for fat and 45 % to
60 % for carbohydrate, respectively) (Veselibas ministrija, 2017a). Additional fat (+14 g to
16 g per day) and carbohydrate (+56 g to 75 g per day) intake during lactation can be achieved
by consuming whole-grain products and fat sources like fatty fish, nuts, and seeds (Nordic
Council of Ministers, 2014).

Dietary sources of saturated fatty acids are meat, dairy products, eggs, palm and
coconut oil, and products containing mentioned ingredients — bakery goods (pastries,
crackers, etc.) and fast food (French fries, hamburgers, etc.) (Jagodic et al., 2020). High
saturated fatty acid intake is associated with obesity and coronary heart disease, therefore,
national guidelines and guidelines at the European level recommend that saturated fat intake
should be lower than 10 % of the total energy intake (European Food Safety Authority, 2019a;
Nordic Council of Ministers, 2014; Veselibas ministrija, 2017).

Excess intake of sugar is associated with overweight and increased risk of type 2 diabetes
(Nordic Council of Ministers, 2014). Therefore, it is recommended that sugar intake should be
lower than 10 % of the total energy intake (Nordic Council of Ministers, 2014; Veselibas
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ministrija, 2017a). This guideline applies for free sugar intake — monosaccharides and
disaccharides added to foods and beverages by the manufacturer, cook or consumer, and sugars
naturally present in honey, syrups, fruit juices and fruit juice concentrates (Veselibas
ministrija, 2017a; World Health Organization, 2015a).

Potassium is a dominant osmotic element found in the cells but sodium — a dominant
osmotic element found outside the cells. Both are needed for normal water distribution in the
body (European Food Safety Authority, 2016b; European Food Safety Authority, 2019b).
According to the national guidelines, there is no need to increase potassium and sodium intake
during lactation (Veselibas ministrija, 2017a). On average, lactating women should consume
3100 mg per day of potassium and no more than 2000 mg of sodium per day (Veselibas
ministrija, 2017a).

Calcium and phosphorus are vital elements needed for healthy bones and teeth
(Nordic Council of Ministers, 2014). During lactation, women need to increase their daily
intake of calcium by an additional 100 mg and phosphorus intake should be increased by an
additional 300 mg (Veselibas ministrija, 2017a). Milk and dairy products are a good source of
calcium and phosphorus in the diet. Phosphorus can be consumed also via meat, cereal products,
and pulses (Nordic Council of Ministers, 2014).

Magnesium and manganese are involved in many biological functions in the body
(Nordic Council of Ministers, 2014). According to the guidelines, there is no need to increase
daily magnesium or manganese intake during the lactation period. Daily intake for magnesium
should be 280 mg per day, but manganese intake — 3 mg per day (European Food Safety
Authority, 2019a; Veselibas ministrija, 2017a).

Iron is the vital part of haemoglobin — a protein that transports oxygen in the body.
Red meat is a good source of iron and can be found also in other animal sources like poultry
and fish, as well as in plant-based products. However, iron deficiency is widely common across
the globe, especially among women of reproductive age (Nordic Council of Ministers, 2014).
National nutrition guidelines for women of reproductive age recommends consuming 15 mg of
iron per day. Also, during lactation iron intake should remain 15 mg per day
(Veselibas ministrija, 2017a).

Zinc is a part of many enzymes in the body, therefore, actively involved in diverse
biochemical reactions in the body. Zinc is also important for the normal function of the immune
system (Nordic Council of Ministers, 2014). Requirements for zinc during lactation are
increased from 7 mg to 11 mg per day (Veselibas ministrija, 2017a).

lodine content in foodstuff depends on iodine content in the soil (Nordic Council of
Ministers, 2014). To retain maternal thyroid gland functions and to compensate for iodine loss
via human milk, iodine intake during lactation should reach 150 to 250 pg per day
(Veselibas ministrija, 2017a; Nordic Council of Ministers, 2014).

Selenium is a co-factor in enzymes with antioxidant properties (glutathione
peroxidases etc.), as well as needed for the normal function of the thyroid gland. Daily selenium
intake during lactation should be increased by an additional 10 pg (in total 60 pg per day).
Increased need for selenium can be easily achieved by consuming fish and seafood, eggs, or
offal (Nordic Council of Ministers, 2014).

Copper, similar to selenium, is an important co-factor for enzymes involved in energy
metabolism. Intake of copper during lactation is increased (from 0.9 to 1.3 mg per day), but,
taking into account, that copper is widely found in different foodstuff, sufficient copper intake
for women during the lactation period should not be a problem (Nordic Council of
Ministers, 2014; Veselibas ministrija, 2017a).

Vitamin A is needed for the vision, upkeep of epithelial surface, immunity, growth, and
development (Nordic Council of Ministers, 2014). Vitamin A can be consumed by
carotenoid-rich food sources like vegetables, fruits, and berries. National guidelines
recommend that vitamin A intake during lactation should be raised by an additional 400 pg
(up to 1100 pg per day) (Veselibas ministrija, 2017a).
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Vitamin D is essential for bone mineralization and immunity. Vitamin D is synthesized
in the skin under the influence of ultraviolet B light. Although foods like fatty fish, milk & dairy
products, mushrooms contain some vitamin D, food is not considered as the dominant source
of vitamin D (Nordic Council of Ministers, 2014). Overall, the recommendations are that
women during lactation should consume 10 pg of vitamin D per day (Veselibas
ministrija, 2017a).

Plant oils, nuts, and seeds are a good source of vitamin E. This fat-soluble vitamin has
antioxidant properties in the human body. Vitamin E inactivates free radicals that damage cell
membrane lipoproteins (Nordic Council of Ministers, 2014). Guidelines recommend that
vitamin E intake during lactating should be increased — from 8 to 11 mg per day, to cover extra
vitamin E losses via human milk (Veselibas ministrija, 2017a).

Vitamin K is vital for normal blood clotting, and green leafy vegetables are the main
source of vitamin K in the diet (Nordic Council of Ministers, 2014). Only the European Food
Safety Authority has set adequate intake for vitamin K, and it is 70 pg per day during lactation
period (European Food Safety Authority, 2019a).

Vitamin C has antioxidant properties in the human body, as well as it is a co-factor for
enzymes responsible for collagen synthesis, therefore essential for healthy skin and joints
(Nordic Council of Ministers, 2014). To cover vitamin C loss via human milk, women during
lactation should increase their vitamin C intake up to 100 mg per day (Veselibas
ministrija, 2017a). This should not be difficult, because vitamin C is widely found in many
vegetables, fruits, and berries (Nordic Council of Ministers, 2014).

Vitamin Bz (also known as thiamine) is needed for the metabolism of carbohydrates and
amino acids. The main sources of vitamin B in the diet are cereals, meat and meat products,
milk & dairy products (Nordic Council of Ministers, 2014). Vitamin B1 from the maternal blood
is transported to the milk. Therefore, to cover the losses of vitamin B1 via human milk, women
during lactation should increase their intake of vitamin B1 up to 1.6 mg per day (Veselibas
ministrija, 2017a).

Vitamin B2 (also known as riboflavin) is assisting in the energy metabolism in the body
(Nordic Council of Ministers, 2014). Offal, cereal products, dairy products are a good source
of vitamin B (National Institute for Health and Welfare of Finland, 2019). Women during
lactation are advised to increase their riboflavin intake up to 1.7 mg per day (Veselibas
ministrija, 2017a).

Niacin (vitamin Bs) is involved in the metabolism of glucose, fatty acids, and
amino acids. Vitamin Bz can be found in both animal and plant-based foodstuff (meat,
milk & dairy products, pulses) (Nordic Council of Ministers, 2014). Latvian national nutrition
guidelines do not provide recommended intake for vitamin Bz (Veselibas ministrija, 2017a),
but Nordic Nutrition recommendations advise women during lactation to increase intake of
vitamin Bz up to 20 mg per day.

Vitamin’s Bs main function is involvement in amino acid metabolism. Vitamin Bg is
mainly found in animal-based food sources (meat, offal, fish, milk & dairy products)
(Nordic Council of Ministers, 2014). Additional intake of vitamin Bs during lactation is
recommended and should reach 1.5 mg per day (Veselibas ministrija, 2017a).

Sufficient vitamin By (folic acid & folate) intake is vital for normal development of the
neural tube of a foetus during pregnancy and also important after — in the postpartum period —
for normal cognitive functions of an infant (Nordic Council of Ministers, 2014). Therefore,
vitamin Bg intake not only during pregnancy (400 pg per day), but also during lactation (500 pg
per day) is significantly increased (Veselibas ministrija, 2017a). Good sources of folate are
liver, green leafy vegetables, and pulses (Nordic Council of Ministers, 2014). Nevertheless, it
should be taken into account that vitamin Bg is very thermo-unstable, and its content during
cooking significantly decreases (United States Department of Agriculture, 2007).

Vitamin Bi2 is needed for the production of erythrocytes and normal neurological
functions. On average, women during lactation should consume 2 pg of vitamin Bi2 per day
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(Veselibas ministrija, 2017a). Vitamin Byz is found only in animal-based food sources, except
for fortified plant-based products (Nordic Council of Ministers, 2014). Vegetarians and vegans
should pay special attention to adequate vitamin Bi. intake, especially during lactation, and
supplement the diet if needed (Allen, 2012).

Overall, it should be emphasized that the requirements of some nutrients during lactation
are even higher than during gestation (for K, P, Zn, Cu, Se, vitamins A, C, B1, Bz, B12, Bs, B,
and Bg) (Annex I1lI). Therefore, women during lactation should pay special attention to the
quality of their diet (Segura et al., 2016; European Food Safety Authority, 2019a; Veselibas
ministrija, 2017a).

Dietary reference values from the European Food Safety Authority (European Food
Safety Authority, 2019a) and Nordic nutrition recommendations (Nordic Council of Ministers,
2014) are more comprehensive, and also include reference values for fibre, alcohol, and
unsaturated fatty acid intake.

Fibre intake during lactation remains the same — 25 g to 35 g per day, and it could be
achieved by consuming whole-grain products, vegetables, fruits, and berries. Adequate fibre
intake protects from constipation and decreases the risk for colorectal cancer (Nordic Council
of Ministers, 2014).

According to the guidelines, alcohol intake for women should not exceed 10 grams per
day (including the intake for lactating women). Nevertheless, it should be noted that level of
alcohol excreted in human milk is similar to the alcohol level in maternal blood. Exposure to
alcohol via human milk can lead to behavioural changes in infant, therefore women should
avoid alcohol consumption during lactation completely or keep the alcohol intake to the
minimum (Bruun, Pottegard & Damkier, 2013).

Monounsaturated fatty acids should provide 10 % to 20 % of total energy intake, but
polyunsaturated fatty acids — 5% to 10 % of total energy intake (European Food Safety
Authority, 2019a; Nordic Council of Ministers, 2014).

Mammals lack enzymes A-12 and A-15 desaturases, needed to synthesize linoleic acid
and a-linolenic acid; therefore, these fatty acids must be consumed via food. Linoleic acid
intake should not exceed 4 % of total energy intake, but a-linolenic acid should reach at least
0.5 % of total energy intake (Nordic Council of Ministers, 2014).

Both linoleic acid and a-linolenic acid require enzymes A-6 and A-5 desaturases for the
synthesis of long-chain polyunsaturated fatty acids in the body (arachidonic acid,
eicosapentaenoic acid, and docosahexaenoic acid, respectively) (Fig. 1.7.) (Innis, 2013).

Both linoleic acid and a-linolenic acid, as well as their long-chain derivatives, are
components of cell membranes and are needed for the synthesis of eicosanoids with
inflammatory (from n-6 polyunsaturated fatty acids) or anti-inflammatory effects (from
n-3 polyunsaturated fatty acids) (European Food Safety Authority, 2010b; Innis, 2013).
Both n-6 and n-3 polyunsaturated fatty acids are widely distributed in the food, but in different
proportions. Main sources for linoleic acid and other n-6 polyunsaturated fatty acids are
sunflower oil, corn oil, soybean oil, and rapeseed oil, nuts (hazelnuts, walnuts, and almonds).
The main sources for a-linolenic acid and other n-3 polyunsaturated fatty acids are flaxseed oil
and seeds (flaxseeds, chia seeds) (National Institute for Health and Welfare of Finland, 2019).

When diet is high in n-6 polyunsaturated fatty acids, accordingly more
n-6 polyunsaturated fatty acids are incorporated in cell membranes and more inflammation
initiating eicosanoids (prostaglandins, thromboxane, leukotrienes, etc.) are synthesized
(Simopoulos, 2002). To evaluate the polyunsaturated fatty acid status in the body, the
n-6 / n-3 polyunsaturated fatty acid ratio and the linoleic acid / a-linolenic acid ratio of dietary
intakes are calculated. n-6 /n-3 polyunsaturated fatty acid and linoleic acid / a-linolenic acid
ratios above 5/1 initiates the predominance of arachidonic acid content and inhibits the
synthesis of n-3long-chain polyunsaturated fatty acids — eicosapentaenoic acid and
docosahexaenoic acid in the body (Gibson, Muhlhausler & Makrides, 2011; Innis, 2013;
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Simopoulos, 2002). Therefore, it is recommended that n-3 fatty acids intake should reach at
least 1 % of total energy intake (Nordic Council of Ministers, 2014).
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Although docosahexaenoic acid synthesis from the precursor a-linolenic acid is possible,
it is not enough effective to provide a sufficient amount of docosahexaenoic acid via human
milk, if direct docosahexaenoic acid sources are excluded from the maternal diet
(Francois et al., 2003). Overall, maternal intake of docosahexaenoic acid during lactation
should be at least 200 mg per day (Nordic Council of Ministers, 2014). Other recommendations
(European Food Safety Authority, 2005) state that women during pregnancy and lactation are
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advised to weekly consume one to two portions of fatty fish (150 to 300 grams). Fish like
salmon, trout, or herring are a good source of docosahexaenoic acid (National Institute for
Health and Welfare of Finland, 2019).

Unfortunately, fatty fish also can contain a significant amount of persistent organic
pollutants, but the European Food Safety Authority states that with a serving of two portions
per week it is unlikely that pregnant or lactating women would exceed the acceptable upper
limit of contaminant methylmercury (toxic to the nervous system and the developing brain of
a foetus or an infant) as long as predatory fish like bluefin tuna or albacore tuna are avoided
(European Food Safety Authority, 2005). European Food Safety Authority also states that
bluefin tuna or albacore tuna fish is unlikely to be found in canned tuna, sold in Europe.
Also, swordfish, sharks, pike should be avoided, as well as salmon and herring from the
Baltic Sea, because of high contamination with dioxins and dioxin-like polychlorinated
biphenyls (cancerogenic to humans) (European Food Safety Authority, 2005).

Trans fatty acids are actively involved in the metabolism and therefore incorporated into
the biological fluids (also, human milk) (Larqué, Zamora & Gil, 2001). Trans fatty acids come
from two sources:

e natural — via biological hydrogenation in the stomach of a ruminant;

e industrially produced (frying, grilling, and hydrogenation of oils).

Major food sources of natural trans fatty acids are ruminant fat — milk and dairy products,
meat (Larqué, Zamora & Gil, 2001), containing 1% to 8% of trans fatty acids
(Craig-Schmidt, 2006). Dominant trans fatty acids from natural food sources are vaccenic acid
(C18:1 nlit) and conjugated linoleic acids (mostly rumenic acid, C18:2 n9c, nllt)
(Kresi¢ et al., 2013; Lindmark Mansson, 2008; Precht & Molkentin, 1999). Intake of trans fatty
acids from ruminant fat is not associated with increased cardiovascular disease risk
(Mozaffarian, Aro & Willett, 2009).

Margarine, baking shortenings, and frying fats contain 40 % to 50 % of trans fatty acids.
These trans fatty acid sources are used in the preparation of foodstuffs like baked goods,
confectionery, and deep-fried food (Craig-Schmidt, 2006; Larqué, Zamora & Gil, 2001).
Dominant trans fatty acids from hydrogenated fats are elaidic acid (C18:1 n9t) and
linolelaidicacid  (C18:2 n9t,nl2t) (Bahrami & Rahimi, 2005; Brouwer,
Wanders & Katan, 2010). Trans fatty acids from partially hydrogenated oils have a detrimental
effect on blood lipoprotein profile — they increase the level of low-density lipoprotein
cholesterol, but lowers the level of high-density lipoprotein cholesterol. That results in an
increased risk of cardiovascular diseases. Considering the detrimental effect of industrially
produced trans fatty acids on health, their intake should be kept as low as possible (European
Food Safety Authority, 2019a; Nordic Council of Ministers, 2014).

Summary of the problem statement / Problematikas raksturojuma kopsavilkums

Human milk composition around the world has been comprehensively analysed
(Hale & Hartmann, 2017; Lawrence & Lawrence, 2015). However, there is basically no data
regarding human milk composition among lactating women in Latvia, and this raises a need to
conduct a research in this area.

Human milk composition is also quite variable and can be influenced by numerous factors
like maternal and child characteristics as well as maternal nutrition (Andreas,
Kampmann & Le-Doare, 2015; Hale & Hartmann, 2017), therefore, women should pay special
attention to the quality of diet and adequate nutrient intake during lactation.

It should be emphasised that requirements for some nutrients (phosphorus, zinc, vitamins
A, C, By, B2, Bo) during lactation are even higher than during pregnancy (European Food Safety
Authority, 2019a; Nordic Council of Ministers, 2014; Veselibas ministrija, 2017a), but dietary
habits and nutrient intake among lactating women in Latvia also have not been comprehensively
evaluated before, therefore it would be a novelty to carry a research in this area.
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Mates  piens  pasaule ir plasi petits (Hale &  Hartmann, 2017;
Lawrence & Lawrence, 2015), bet visaptverosu datu par mates piena sastavu Latvija gandriz
nav, un tas norada Uz nepieciesamibu veikt péetijumu Saja jomd.

Maites piena sastavs ir loti mainigs, un to var ietekmét mates un bérna parametri vai
uzturs (Andreas, Kampmann & Le-Doare, 2015; Hale & Hartmann, 2017), tadél sievietem
zidisanas perioda bitu ipasi japievers uzmaniba savai diétai, lai ta nodrosinatu pietiekamu
uzturvielu uznemsanu.

Jauzsver, ka nepiecieSamiba péc dazam uzturvielam (fosfors, cinks, A, C, Bu,
B2, By vitamins) zidiSanas perioda ir pat augstaka neka gritniecibas laika (European Food
Safety Authority, 2019a; Nordic Council of Ministers, 2014, Veselibas ministrija, 2017a).
Uztura paradumi un uzturvielu nodrosSindjums sievietém zidisanas perioda Latvija nav plasi
petits, tadel tas ir ari pamatojums izvelétd promocijas darba izstradei saja joma.
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2. MATERIALS AND METHODS / MATERIALI UN METODES

2.1. Design, time, venue of the research and sample size / Pétijuma dizains, laiks, vieta un
paraugu atlase

This comparative cross-sectional study was carried out from November 2016 till
March 2021. To evaluate whether nutrient intakes among lactating women and therefore human
milk composition in Latvia have changed in recent years, study was divided into two intervals:

e the first study period was from November 2016 till December 2019 (human milk
sampling organised from November 2016 till December 2017);

e the second study period was from January 2020 till March 2021 (human milk
sampling organised from January 2020 till December 2020).

To calculate the minimum sample size for the study period, an online calculator was used
(Viechtbauer et al., 2015). With a probability of 0.05 and a confidence level of 95 %, it
calculated that at least 59 participants were needed in each study period. In total 71 lactating
women participated in the first study period, but 70 participants — in the second study period.

In both study periods, women were invited to participate in the study via a poster
published on social media member groups for lactating mothers.

Participants were from all regions of Latvia, however, mainly from Riga and Pieriga
(Table 2.1.).

2.1. Table/ 2.1. tabula
Division of the study participants by the statistical regions of the Republic of Latvia /
Dalibnieéu sadaltjums pa Latvijas Republikas statistiskajiem regioniem (n=141)

Statistical regions of the Republic . . i
of Latvia / Latvijas Republikas Pilr:rlr:;itssu‘;?iy period :n gi:o.n d s_:gdy perlog]/
statistiskie regioni petyuma posms als petjuma posms
Riga / Riga n=41 n=36
Pieriga / Pieriga n=18 n=15
Vidzeme / Vidzeme n=4 n=5
Zemgale / Zemgale n=4 n=9
Latgale / Latgale n=1 n=3
Kurzeme / Kurzeme n=3 n=2

2.2. Inclusion and exclusion criteria for the participants/ IeklauSanas un izslegsanas
kriteriji dalibai petijuma

The inclusion criteria for the participants were:

1) signed consent form;

2) reside in Latvia;

3) singleton pregnancy;

4) at least 28 days postpartum;

5) exclusively breastfeeding or partially breastfeeding (human milk and infant formula
or complementary food);

6) mother and child apparently healthy (without metabolic disorders, no acute
illnesses, etc.).

Exclusion criteria were:

1) unsigned consent form;
2) noncompliance with the inclusion criteria.
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2.3. Ethical considerations / Etiskie apsverumi

Before the study, the approval from Riga Stradins University Ethics Committee was
received (No. 4/28.7.2016.). To continue the study, ethical approval was renewed in year 2020
(No. 6-1/01/6) (Annex IV). The study was conducted according to the guidelines laid down in
the:

e Declaration of Helsinki — Ethical Principles for Medical Research Involving Human
Subjects (World Medical Association, 2013);

e Convention for the protection of Human Rights and Dignity of the Human Being
with regard to the Application of Biology and Medicine: Convention on Human
Rights and Biomedicine (Council of Europe, 1997).

The signed consent form was obtained from all women before the study. The privacy
rights of the participants were ensured throughout the study under the General Data Protection
Regulation (Regulation No. 2016/679 of the European Parliament and the Council, 2016) and
Personal Data Processing Law (Latvijas Republikas Fizisko personu datu apstrades
likums, 2018). Human milk samples, as well all documentation, were marked using a unique
three-digit code to replace all personal information (name, surname, etc.).

2.4. Description of the study process / Petijuma apraksts

The study process was similar in both study periods. For those women who had responded
to the invitation to participate in the study, the researcher (the author of this Ph.D thesis or
Master study programme Nutrition student Alina Belusko who helped during the year 2020)
sent an e-mail with more detailed information about the study. If the woman agreed to
participate, the researcher arranged how and in which format (electronically or in the paper) to
transfer the study materials to the participant.

Meetings between the participant and researcher to speak out the vague questions and to
transfer study materials were mostly on-site. However, if it was more convenient for the
participant or due to epidemiological safety issues raised by the Covid-19 pandemic (on the
year 2020), all the necessary information was provided via e-mail and consent form, food diary,
other questionnaires, instructions (if in paper format) and containers for human milk sampling
were sent to the participant using parcel machines or via Institute of Food Safety, Animal Health
and Environment BIOR Customer Service Division cabinets in Riga or other regions.

Each participant received:

e aconsent form to sign that also included information about the human milk sample
collection procedure (paper format) (Annex V);

e a 72-hour food diary (electronic or paper format — depending on what was more
convenient for the participant) (Annex VI);

e afood atlas in electronic format (Food Control Authority, 2014) could be used by
the participant to make it easier to complete a 72-hour food diary;

e a food frequency questionnaire (electronic or paper format — depending on what
was more convenient for the participant) (Annex VI1I);

e aquestionnaire about characteristics like maternal age, BMI, parity, etc. (electronic
or paper format — depending on what was more convenient for the participant)
(Annex VIII);

e prelabelled (three-digit code used) non-sterile propylene containers — total
volume 50 ml, with a graduated mark for 40 ml (Plastiques Gosselin, France).

During the first study period participants received four containers, but in the second study
period — two containers (explanation provided in the subsection 2.5.).

After receiving the study materials, participants were instructed to choose four convenient
consecutive days to carry out the study. Participants were asked to write a food diary for
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three consecutive days (72-hour food diary) and then to obtain a pooled human milk sample
within the next 24-hour period. Human milk sampling could happen in any convenient place
for the participant. It was allowed to collect the milk using either manual expression, a breast
pump, or a combination of both methods. After, the participant completed the study, they were
asked to get in touch with the researcher.

Then the researcher agreed with the participant on how and when to collect the signed
consent form, food diary & other questionnaires (if in paper format), and human milk samples.

2.5. Human milk sampling and storage procedure / Mates piena paraugu ievakSanas un
uzglabasanas process

A specific sampling procedure was used to reduce possible nutritional undue and to
ensure minimal interference with the infant’s feeding behaviour. A few millilitres of milk were
expressed after the end of nursing from the feeding breast. If the nursing session was paired
(the infant had been feeding on both breasts), participants were asked to collect milk from the
breast that has been suckled for a longer period.

Sampling frequency was not defined, but taking into account possible diurnal variations,
the pooled sample had to include milk from the morning, mid-day, evening and night feedings.
During the sampling process, human milk was stored in the refrigerator (~ 4 °C), in the bottle.
After, human milk from the bottle was poured into labelled propylene containers.

During the first study period, participants were asked to collect in total 100 ml of pooled
human milk and pour it into four containers:

e~ 40 ml of milk in one container (for the determination of fat and protein);

e ~40 ml of milk in another container (for the determination of essential and
potentially toxic elements);

e ~ 10 ml of milk in another container (for the determination of lactose);

e ~10ml of milk in another container (for the qualitative and quantitative
determination of fatty acids).

During the second study period, sample collection and storage was the same, except that
due to time limit and financial reasons we were not able to determine essential and potentially
toxic element content in human milk and chose a less expensive method for macronutrient
(fat, protein, lactose) determination in human milk. Therefore, participants were asked to
collect in total only 50 ml of pooled human milk and pour it into two containers:

e ~40 ml of milk in one container (for the determination of fat, protein, lactose);
e ~10ml of milk in another container (for the qualitative and quantitative
determination of fatty acids).

Afterwards, in both study periods, participants were asked to place all containers in the
household freezer (approximately -18 °C).
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2.6. Sample collection and transportation to the laboratory / Paraugu sanemsana un

transportéSana uz laboratoriju

Due to specific transportation conditions for the frozen human milk samples, they
together with the signet consent form and food diary & other questionnaires (if in paper format),
were collected from the participants in two ways:

during the on-site meeting. A researcher used a bag with ice packs to transport
frozen samples to the laboratory’s freezer (-18+3 °C);

if it was more convenient for the participant, she could deliver the frozen human
milk samples herself to:

o the Faculty of Food Technology of Latvia University of Life Sciences and
Technologies (Jelgava). In this case, an ice pack was also given before to the
participant, together with the containers for human milk to safely transport
the frozen human milk samples;

o Institute of Food Safety, Animal Health and Environment BIOR Customer
Service Division cabinet in Riga or another region. In this case, also an
ice pack was given prior to the participant, together with the containers for
human milk to safely transport the frozen human milk samples. If the
participant was outside of Riga, an employee from the Customer Service
Division cabinet handed frozen human milk samples over to the driver from
the Institute BIOR Transport Division, and samples were transported to the
Riga in a special bus, providing the necessary temperature for the
transportation (-18+3 °C).

Afterwards, the researcher sorted the human milk samples based on the compound to be
analysed and delivered samples to the laboratory:

Chemistry Laboratory of the Institute of Food Safety, Animal Health and
Environment BIOR, where the analysis for the fat, protein, lactose, essential and
potentially toxic elements (only in the first study period), and qualitative and
quantitative determination of fatty acids was conducted (in both study periods).
Chemistry Laboratory of the Institute of Food Safety, Animal Health and
Environment BIOR is accredited in accordance with LVS EN ISO/IEC 17025:2017
General requirements for the competence of testing and calibration laboratories;
Faculty of Food Technology of Latvia University of Life Sciences and
Technologies, where the analysis for the fat, protein, and lactose content in human
milk was conducted in the second study period (the year 2020).

In the laboratory, samples were thawed only once, before the analysis, and all samples
were tested no later than six months after arrival to the laboratory (in this case samples were
kept in frozen state).

2.7. Possible limitations of the study regarding sampling and sample storage / Iespéjamie

pétijuma ierobeZojumi, ievacot un uzglabajot paraugus

Few possible limitations should be declared:

currently, there is no standard procedure for human milk sampling. We chose the
sampling method which reduces possible nutritional undue and ensures minimal
interference with the infant’s feeding behaviour. With our chosen method we took
into account possible diurnal variation of human milk composition, but participants
collected only hindmilk (milk from the end of feeding) which, according to the
literature, has a higher fat content (Saarela, Kokkonen & Kaoivisto, 2005). Other
nutrient content in human milk could also fluctuate from foremilk to hindmilk;
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e participants were instructed to collect milk from the morning, mid-day, and evening
feedings. However, sampling frequency was not specified. We also did not collect
the information from the participants about breastfeeding frequency, count of
unpaired & unpaired breastfeeding, etc. which all could be potential cofounders;

e analyses of the human milk were not conducted immediately after collection.
Human milk samples were kept frozen, and analyses were conducted no later than
six months after collection. According to the literature (Miller et al., 2013), human
milk samples can be kept frozen at -18+3 °C for up to 12 months with insignificant
nutrient losses.

2.8. Methods used for the analysis of human milk composition / Pétijuma izmantotas
metodes mates piena sastava analizeSanai

2.8.1. Determination of fat content in human milk samples / Tauku satura noteikSana
madtes piena paraugos

Fat content (%) in human milk samples during the first study period was analysed in the
Chemistry Laboratory of the Institute of Food Safety, Animal Health and Environment BIOR
according to the standard LVS 1SO 2446:2008 (Gerber method). Proteins were dissolved using
sulfuric acid and a small quantity of iso-amyl alcohol. After, the milk fat in a butyrometer was
separated by centrifuging. Graduated butyrometers were used to directly read the fat content of
human milk samples. All samples were analysed with three parallel repetitions. The mean value
of parallel repetitions was accepted as the final result.

In the second study period, fat content (%) in human milk was analysed in the Faculty of
Food Technology of Latvia University of Life Sciences and Technologies using
MilkoScan™ Mars (Foss analytical, Denmark), according to the standard 1SO 9622:2013
(Fourier transform infrared spectroscopy). After homogenization of human milk sample,
measurement of the quantity of radiation absorbed by the carbonyl groups of the ester bonds of
the glyceride at approximately 5.7 um, and by the CH groups at approximately 3,5 um with an
infrared spectrometer was made. The increased absorbance in the specific waveband is directly
related to the fat content in the sample. All samples were analysed with three parallel
repetitions. The mean value of parallel repetitions was accepted as the final result.

2.8.2. Determination of protein content in human milk samples / Olbaltumvielu satura
noteik§ana madtes piena paraugos

Protein content in human milk samples during the first study period was determined in
the Chemistry Laboratory of the Institute of Food Safety, Animal Health, and Environment
BIOR according to the standard LVS EN 1SO 8968-1:2014 (Kjeldahl method). The test portion
of human milk was digested with a mixture of concentrated sulfuric acid and potassium sulfate.
Copper sulfate (I1) was used as a catalyst to convert any organic nitrogen present in the sample
to ammonium sulfate. Potassium sulfate was used helping to elevate the boiling point of sulfuric
acid and to ensure a stronger oxidizing mixture for digestion. After the digest was cooled,
sodium hydroxide was added to the released ammonia. Released ammonia was still distilled
into the excess boric acid solution and titrated with a hydrochloric acid standard volumetric
solution. The nitrogen content was calculated based on the amount of ammonia produced. Total
protein content in human milk (%) was calculated using the following formula (2.1.):
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W, = W, X 6.25, 2.1)

where: W, — total protein content, expressed as a percentage mass fraction, %;
W, — the nitrogen content of the sample expressed as the percentage mass
fraction, %.

All samples were analysed with three parallel repetitions. The mean value of parallel
repetitions was accepted as the final result.

Nevertheless, it should be noted that human milk has a high non-protein nitrogen content
(~ 25 % of total nitrogen) (Hale & Hartmann, 2017). To calculate true protein in human milk,
non-protein nitrogen content should be determined and subtracted from total nitrogen content
and then multiplied by conversion factor 6.25 (Lonnerdal et al., 2017). In this study, we did not
separately determine non-protein nitrogen content in the samples, therefore our obtained values
include non-protein nitrogen.

During the second study period, the protein content (%) in human milk samples was
analysed in the Faculty of Food Technology of Latvia University of Life Sciences and
Technologies using MilkoScan™ Mars (Foss analytical, Denmark), according to the standard
ISO 9622:2013 (Fourier transform infrared spectroscopy). After homogenization of human
milk sample, measurement of the quantity of radiation absorbed by the secondary amide groups
of the peptide bonds at approximately 6.5 um with an infrared spectrometer was made. The
increased absorbance in the specific waveband is directly related to the protein content in the
sample. All samples were analysed with three parallel repetitions. The mean value of parallel
repetitions was accepted as the final result.

However, it should be noted that true protein content can also be overestimated by
approximately 20 % to 30 % using a milk analyser due to the high non-protein nitrogen content
found in human milk (Perrin et al., 2019).

2.8.3. Determination of lactose content in human milk samples / Laktozes satura
noteik§ana madtes piena paraugos

Lactose content (%) in human milk samples during the first study period was determined
in the Chemistry Laboratory of the Institute of Food Safety, Animal Health, and Environment
BIOR according to the standard ISO 22662:2007 (UltiMate 3000 high performance liquid
chromatography with an on-line solid phase extraction system, Thermo Scientific,
the United States). An internal standard [D(+)-melezitose] was added to a weighed volume of
human milk sample and the lactose standard. A chemical reagent (Biggs-Szijarto solution) was
added to separate the fat and protein. The sample was filtered twice before injection, first via
a paper filter and then via a 0.45 um nylon filter. The lactose and the internal standard were
separated by a cation exchange column in the lead form and detected by a differential
refractometer detector. As a mobile phase, high-performance liquid chromatography grade
water was used. All samples were analysed with two parallel repetitions. The mean value of
parallel repetitions was accepted as the final result.

Nevertheless, it should be noted that standard 1SO 22662:2007 declares that the method
does not apply to the milk which contains oligosaccharides. Human milk contains ~ 1.0 g of
oligosaccharides per 100 millilitres of milk, and almost all oligosaccharides in human milk have
a terminal lactose molecule (Andreas, Kampmann & Le-Doare, 2015; Fusch et al., 2015;
Hale & Hartmann, 2017). Therefore, actual lactose content in human milk using this method
could be overestimated.

During the second study period, the lactose content (%) in human milk samples was
analysed in the Faculty of Food Technology of Latvia University of Life Sciences and
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Technologies using MilkoScan™ Mars (Foss analytical, Denmark), according to the standard
ISO 9622:2013 (Fourier transform infrared spectroscopy). After homogenization of human
milk sample, measurement of the quantity of radiation absorbed by the hydroxyl groups of
lactose at approximately 9.6 um with an infrared spectrometer were made. The increased
absorbance in the specific waveband is directly related to the lactose content in the sample. All
samples were analysed with three parallel repetitions. The mean value of parallel repetitions
was accepted as the final result.

However, it should be noted that the measurement range for lactose using
MilkoScan™ Mars is 0% to 6% (FOSS Analytics, 2018). Human milk usually contains
approximately 7 % of lactose (Hale & Hartmann, 2017), as well as human milk contains
oligosaccharides that have a terminal lactose molecule. Its spectral absorption cannot be
differentiated from that of free lactose. Therefore, the determination of lactose with this
equipment may lead to overestimated lactose values (Fusch et al., 2015).

2.8.4. Determination of essential and potentially toxic element content in human milk
samples / Esencialo un potenciali toksisko elementu noteikSana mates piena paraugos

Essential (Ca, Mg, Na, K, Zn, Se, Mn, Fe, Cu, Co, Cr) and potentially toxic element
(Al, Ni, As, Sr, Cd, Sn, Sh, Pb) content in human milk samples was determined in the Chemistry
Laboratory of the Institute of Food Safety, Animal Health, and Environment BIOR according
to the ICP-MS Agilent 7700x (Agilent Technologies, Japan) instructions — atomic elements
were lead through a plasma source where they become ionized. Then, these ions were sorted
on account of their mass (in house method BIOR-T-012-148-2013 which was developed based
on standards LVS EN 1SO 17294-1:2006 and LVS EN ISO 17294-2:2016).

Blank and quality control samples were used to monitor the accuracy of the ICP-MS analysis.
The detection limit of each element was calculated based on the standard deviation of
20 blank samples (2.5 ml analytical portion and 50 ml analytical solution).

The results from the ICP-MS analysis were expressed as mg or pg 100 mg™. To make
our data comparable to the results from other studies, we converted data to mg or pg 100 ml~,
using the following equation (2.2.):

(2.2)
a=b x1.03

where:  a—mg or pg of a specific element in 100 ml of human milk;
b —mg or pg of a specific element in 100 g of human milk;
1.03 — density (g mI®) for human milk (United States Environmental
Protection Agency, 2011).

All samples were analysed in two parallel repetitions. The mean value of parallel
repetitions was accepted as the final result.

Latest technologies like ICP-MS allow us to ascertain elements even in small quantities.
Nevertheless, we faced difficulties to detect content above detection limit for most of the
analysed elements in human milk. Some modifications should be considered if further research
is conducted:

e at the moment, there is no applicable reference material to check the accurateness
of elaborated essential elements and potentially toxic element values in human
milk. Potentially, an infant formula with declared values on the label could be used
as an alternative;

e possible adjustments are needed for the element analysis in human milk using
ICP-MS because we faced difficulties to determine essential element like iron and
selenium values in human milk above the detection limit. The possible reasons are
listed below:
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o selection of sample preparation method — acid digestion was used in this
study. Levi et al. (2018) have explored that sample preparation before
ICP-MS analysis could influence specific element values in human milk
samples. Selenium content is about 15 % higher with the alkali dilution
method, but iron content is about 28 % higher with acid digestion,
respectively;

o the purity of analytical reagents, technical parameters, etc. factors can
influence the values of detection limits for ICP-MS analysis;

o our elaborated detection limits for the analysed elements were significantly
higher compared to values reported by Bjorklund et al. (2012). Although it
should be noted that their limit of detection was based only on five blank
samples, while ours — on 20 blank samples;

o detection of some isotopes like selenium (®Se), iron (*°Fe) etc. can be
affected by spectrometric interferences with other polyatomic ions, most
often argon ions (de la Guardia & Garrigues, 2015). Argon was used as
a carrier gas for ICP-MS analysis in this study.

2.8.5. Qualitative and quantitative fatty acid analysis in human milk samples /
Kvalitativa un kvantitativa taukskabju analize mates piena paraugos

Qualitative and quantitative fatty acid composition of human milk samples was
determined in the Chemistry Laboratory of the Institute of Food Safety, Animal Health and
Environment BIOR using an in-house method BIOR-T-012-131-2011 (developed based on
standards LVS EN ISO 12966-1:2015, including amending corrigendum, LVS EN ISO
12966-2:2017 and LVS EN ISO 12966-4:2015). Method principle was following: fat from
human milk sample was extracted using solvent and after transesterified. Fatty acid methyl
esters were identified using gas chromatography with flame ionization detection instrument
(Agilent 6890N, Agilent Technologies Incorporated, the United States) equipped with
an autosampler (Agilent 7683 Series, Agilent Technologies Incorporated, the United States),
comparing fatty acid methyl esters relative retention times with authentic standards
(Supelco 37 component FAME mix, Supelco Incorporated, Germany and additionally vaccenic
and conjugated linoleic acid standards from Sigma Aldrich Company, the United States). The
sum of all fatty acid peak areas was calculated, and the relative proportion of each fatty acid
was determined, expressing it as a mass ratio from the sum of all peaks (%). All samples were
analysed in two parallel repetitions. The mean value of parallel repetitions was accepted as
the final result.

Compared to the first study period, the in-house method was updated on the year 2020 —
for transesterification of fatty acids, an isooctane (2,2,4-trimethylpentane) was used instead of
methanol and solid-phase extraction column was changed to column Discovery® Ag-lon SPE,
750 mg / 6 ml (Sigma Aldrich Company, United States), ensuring better separation of C18 fatty
acid isomers. Following enhancements should be taken into account, when explaining
differences found comparing fatty acid composition in both study periods.

In total, 37 different fatty acids in human milk samples were determined during the first
study period:

e Saturated fatty acids:

o Caproic acid (C6:0);
Caprylic acid (C8:0);
Capric acid (C10:0);
Undecanoic acid (C11:0);
Lauric acid (C12:0);
Tridecanoic acid (C13:0);
Myristic acid (C14:0);

O O O O O O
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Pentadecanoic acid (C15:0);
Palmitic acid (C16:0);
Heptadecanoic acid (C17:0);
Stearic acid (C18:0);
Arachidic acid (C20:0);
Heneicosanoic acid (C21:0);
Behenic acid (C22:0);
Tricosanoic acid (C23:0);

o Lignoceric acid (C24:0).

e Monounsaturated fatty acids, cis:

o Myristoleic acid (C14:1);

cis-10-pentadecenoic acid (C15:1);
Palmitoleic acid (C16:1);
cis-10-heptadecenoic acid (C17:1);
Oleic acid (C18:1 n-9c);
cis-11-eicosenoic acid) (C20:1);
Erucic acid (C22:1);

o Nervonic acid (C24:1).

e Polyunsaturated fatty acids, cis:
o Linoleic acid (C18:2 n6c);

Linolelaidic acid (C18:2 n9t, n12t) ;
a-linolenic acid (C18:3 n3);
y-linolenic acid (C18:3 n6);
cis-11,14-eicosadienoic acid (C20:2 n6);
cis-11,14,17-eicosatrienoic acid (C20:3 n3);
cis-8,11,14-eicosatrienoic acid (C20:3 n6);
arachidonic acid (C20:4 n6);
cis-5,8,11,14,17-eicosapentaeonic acid (C20:5 n3);
cis-13,16-docosadieonic acid) (C22:2 nb6);
cis-4,7,10,13,16,19-docosahexaenoic acid) (C22:6 n3).
e trans fatty acids:

o Elaidic acid (C18:1 n-9t) ;

o Vaccenic acid (C18:1 n-11t);

o Linolelaidic acid (C18:2 n9t, n12t).

O O O O O O O O O O O O O O

O O O O O O O O 0 O

In the second study period, in addition to previously analysed 37 fatty acids, a conjugated
linoleic acid — rumenic acid (C18:2 n9c, n11t) was added.

2.9. Evaluation of nutritional data using 72-hour food diary and food frequency
questionnaire / Uztura datu izvértejums, izmantojot 72-stundu uztura dienasgramatu un
partikas produktu lietoSanas bieZuma anketu

To evaluate current energy and nutrient intake among the participants, a self-administered
72-hour food diary was used. A food diary was completed for three consecutive days prior to
the milk sampling on the fourth day. To avoid an unnecessary burden, on the milk sampling day
(fourth day of the study), participants did not have to fill the food diary.

A 72-hour food diary was chosen because studies show that a single meal can impact the
fatty acid composition of human milk up to 72 hours (Francois et al., 1998). Participants were
allowed to consume diet ad libitum (no food restrictions were applied).

A 72-hour food diary included example page on how to write a diary, participants were
also encouraged to use an electronic food atlas (Food Control Authority, 2014) to determine the
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size of a food product or a food portion size. Measurements like spoons, cups were also used
by participants to facilitate the determination of the food portion sizes.

Unfortunately, due to a lack of information regarding the fatty acid composition of
different foodstuff, we were not able to use the national food composition database of Latvia.
Instead, we used the Finnish food composition database Fineli (National Institute for Health
and Welfare of Finland, 2019) to calculate the total energy and nutrient intake among the
participants.

All data from the food database were exported to Microsoft Excel, 2019
(Microsoft Corp.). Nevertheless, it should be noted that due to geographical differences, and
therefore differences in the nutrient content of some food products, calculated values of total
energy and nutrients could be over- or underestimated. Also, it should be noted that individual
values of total daily polyunsaturated fatty acid intake exported from the Fineli Food
Composition database (National Institute for Health and Welfare of Finland, 2019) sometimes
were lower than the total sum of individual polyunsaturated fatty acids due to differences in the
measurement units used in the food database for each parameter. A measurement unit “gram”
is used as a measurement unit for the total polyunsaturated fatty acid amount in the Fineli Food
Composition database (National Institute for Health and Welfare of Finland, 2019). Therefore,
if the total sum of polyunsaturated fatty acids of a specific foodstuff was <0.1 grams, after
export to Microsoft Excel, 2019 (Microsoft Corp.), the value in this case, was displayed as
0.0 grams (even if the product actually may contain less than 100 milligrams of polyunsaturated
fatty acids). A measurement unit “milligram” is used for individual polyunsaturated fatty acids
in the Fineli Food Composition database (National Institute for Health and Welfare of
Finland, 2019), therefore exact value in milligrams was also exported to Microsoft Excel, 2019
(Microsoft Corp.).

When food composition databases lacked information regarding a cooked form of
a specific product, the raw food ingredients were chosen from the Fineli Food Composition
database (National Institute for Health and Welfare of Finland, 2019) and nutrient retention
factors were applied (United States of Department of Agriculture, 2007) to calculate the actual
essential element and vitamin content after heat treatment (boiling, frying, baking etc.).

Nutritional information about dietary supplements was taken into account and added to
the nutrient calculations from the food database. Natural food folates have a lower
bioavailability than folic acid. Therefore, if a participant was consuming a dietary supplement
containing folic acid, the dietary folate equivalents were computed using the following formula
(2.3.):

Total DFE = FF + (1.7 X pgof FA), (2.3)

where: DFE — dietary folate equivalents, pug;
FF — food folate, pg;
FA —folic acid, pg.

A self-administered food frequency questionnaire — a modified protocol from World
Health Organization (2007) was used to assess participants’ habitual diet. The aim of the food
frequency questionnaire was to rank different foodstuff intake according to the consumption
frequency during the past four weeks before the study. The food frequency questionnaire
consisted of 74 food & drinks (Annex IX). The response options in the food frequency
questionnaire were ranged into six categories:

e “never” (0 points);

e “less than once a week” (1 point);

e “once a week” (2 points);

e “twice a week” (3 points);

e “more than twice a week but not every day” (4 points);
e ‘“every day” (5 points).

52



Both 72-hour food diary and food frequency questionnaire were cross-checked for
completeness by a registered nutritionist with an experience in similar nutrition research.

2.10. Characteristics of the participants / Pétijuma dalibnieku raksturojums

Participants were asked to complete a questionnaire about the maternal and child
characteristics. The obtained information is summarized in Table 2.2.

Table 2.2./ 2.2. tabula
Characteristics of the participants / Pétijuma daltbnieku raksturojums

. First study period / Pirmais Second study period / Otrais
Parameter (unit) / . oV . _
Parametrs petijuma posms (N=69) petijuma posms (n=70)
(mérvientba) Median (IQR) / Range / Median (IQR) / Range /
Mediana (SKI) Diapazons Mediana (SKI) Diapazons
Maternal characteristics / Dalibnie¢u raksturojums
Age (years) /
Vecums (gadi) 31(5) 23-39 31(7) 23-45
B'(\Qé / rfﬁ‘)” 21.72 (4.46) 17.63-32.18 22.28 (3.79) 18.51-36.57
Parity / Béernu
skaits 2(1) 1-4 2(1) 1-5
40 — exclusively breastfeeding / 48 — exclusively breastfeeding /
ekskluziva zidisSana ekskluziva zidisana
Feeding pattern/ 2 — human milk + infant formula / 3 — human milk + infant formula /

Edinasanas veids mates piens + mates piena aizstajéjs | mdtes piens + mdtes piena aizstajéjs
27 — human milk + complementary 19 — human milk + complementary
feeding / mates piens + papilduzturs | feeding / mates piens + papilduzturs

. . 21 — manual expression / noslauksana 31 — manual expression /
Milk expression y
. ar roku noslauksana ar roku
manner / Piena . . . .
noslaukSanas veids 39 — breast pump / piena pumpis 26 — breast pump / piena pumpis
9 — both methods / abas metodes 13 — both methods / abas metodes
Characteristics of the children / Bernu raksturojums
4.0 (4.5) | 15210 3.0 (4.0) | 1.0-27.0
64 — Infants / Zidaini 68 — Infants / Zidaini
12 gzlfzr??:ztézse)ilz) (<12 months / <12 ménesi) (<12 months / <12 ménesi)
5 —Toddlers / Mazi bérni 2 — Toddlers / Mazi bérni (1to 2

(1to 2 years old / I lidz 2 gadus veci) years old / 1 lidz 2 gadus veci)

Birth weight /
Dzim$anas svars 3.49 (0.64) 1.60-5.36 3.61 (0.64) 1.63-5.50

(kg)

Birth length /

DzimSanas garums 53.0 (5.0) 42-61 54.0 (3.0) 42-61
(cm)
. 34 — girls / meitenes 34 — girls / meitenes
Sex/ Dzimums 35 — boys / zéni 36 — boys / zéni

*two out of 71 participants did not complete a questionnaire about maternal & child
characteristics. / divas no pétijuma dalibniecem neiesniedza anketas par mates & bérna
parametriem.

BMI was calculated based on the information given by participants. Anthropometric
measurements using calibrated scales and tape measure were not carried out during this study.
According to BMI categories set by World Health Organization (2018), the majority of
participants were within the normal weight range (see Table 2.3.).
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Table 2.3./2.3. tabula
Assessment of the participants’ body mass according to the categories set by the World
Health Organization / Pétijuma dalibniec¢u kermena masas izvertéjums atbilstigi Pasaules
Veselibas organizacijas izstradatajam kategorijam

First study period / Second study period /
BMI category / KMI kategorija Pirmais petijuma Oftrais peétijuma posms
posms (n=69)* (n=70)
Underweight / Pazemindts svars =6 =0
(<18.5 kg m?)
Normal weight / Normals svars
(18.5—924.9 kg m?) n=52 n=54
Pre-obesity / Liekais svars
(25.0—)2/9.9 kg m) n=9 n=13
Obesity class | / AptaukoSandas n=2 n=2
1. pakape (30.0-34.9 kg m)
Obesity class |1 / AptaukoSanas n=0 n=1
2. pakape (35.0-39.9 kg m?)

*two out of 71 participants did not complete a questionnaire about maternal & child
characteristics. / divas no pétjjuma daltbniecem neiesniedza anketas mates & bérna
parametriem.

In the first study period:

e 65 out of 71 participants were able to donate enough human milk for the
determination of macronutrients content analysis (~ 40 ml for fat and protein
analysis and ~ 10 ml for lactose analysis);

e all participants (n=71) were able to donate enough human milk for the fatty acid
composition analysis (~ 10 ml);

e 69 out of 71 participants were able to donate enough human milk (~ 40 ml) for
essential and potentially toxic elements analysis.

In the second study period all participants (n=70) were able to donate enough human milk
for macronutrient content analysis (~ 40 ml for fat, protein, and lactose analysis) as well as fatty
acid composition analysis (~ 10 ml).

2.11. Data statistical analysis / Datu statistika analize

All elaborated data were summed up using Microsoft Excel, 2019 (Microsoft Corp.), and
statistical analyses were performed using IBM SPSS Statistics, version 22.0
(SPSS Incorporated).

The results were expressed as average (standard deviation), median (interquartile range)
and range (min—max values). The Kruskal-Wallis H-test was used to spot statistically
significant differences between continuous or ordinal dependent variables and independent
nominal variables. Spearman's rank correlation (p) was selected to measure the strength and
direction of the association between continuous or ordinal variables. Non-parametric partial
Spearman’s rank correlations were conducted while controlling the following covariates:

e maternal age;
maternal BMI;
child’s age;
child’s birth weight and length;
child’s sex;
parity;
feeding pattern;
milk expression manner.
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A principal component analysis was conducted to identify different dietary patterns and
human milk fatty acid composition patterns among the participants. The count of patterns was
identified based on the eigenvalue (>1). Values with the factor loading >|0.5| were considered
to contribute significantly to the identified components.

Stepwise multiple regression was used to predict a specific nutrient content in human
milk based on three sequential day intake of this nutrient.

If needed, data were transformed to follow a normal distribution (log-transformation or
square root transformation) before the specific statistical test.

A p-value of <0.05 was considered statistically significant.

55



3. RESULTS AND DISCUSSION / REZULTATI UN DISKUSIJA

3.1. Characteristics of the participants / Petijuma dalibnieku raksturojums

There was no significant statistical difference (p>0.05) between the characteristics of the
participants comparing both study periods. Therefore, further evaluation of the characteristics
of the participants was conducted combining both study periods.

Child’s birth weight significantly correlated with the length of birth (p=0.744, p<0.0005).
Girls had a lower birth weight (median 3.45 kg, IQR = 0.55 kg) and length
(median =53.0 cm, IQR = 4.6 cm) compared to boys (median 3.66 kg, IQR = 0.56 kg,
median = 54.00 cm, IQR = 3.3 cm) (p=0.003 for weight and p=0.003 for length).

Parity positively correlated with maternal age (p=0.507, p<0.0005), but maternal BMI
negatively correlated with the child’s age (p=-0.198, p=0.023).

The feeding pattern was influenced by the child’s age (p<0.0005). The majority of the
participants (n=88) were exclusively breastfeeding an infant (1 to 6 months old) which is
according to the national and global recommendations (European Food Safety Authority, 2013;
Veselibas ministrija, 2003; World Health Organization, 2018).

Netika konstatetas statistiski nozimigas atSkiribas starp dalibniekiem abos pétijuma
posmos (p>0.05). Kopuma bérna dzimsanas svars koreléja ar dzimSanas garumu, meiteném
bija mazaks dzimSanas svars un garums, zéniem — liekaks. Bérna edinasanas veids bija atkarigs
no bérna vecuma — lielaka dala pétijuma iesaistito zidainu (1 lidz 6 ménesi) tika ekskluzivi
ziditi, kas atbilst nacionalajam un pasaules rekomendacijam (European Food Safety Authority,
2013; Veselibas ministrija, 2003; World Health Organization, 2018).

3.2. Composition of human milk / Mates piena sastavs

3.2.1. Macronutrients (fat, protein, lactose) / Makrouzturvielas (tauki, olbaltumvielas,
laktoze)

Obtained results about macronutrient content in obtained human milk samples are
summarized in Table 3.1.

Table 3.1./ 3.1. tabula
Fat, protein, and lactose content in human milk / Tauku, olbaltumvielu un laktozes saturs

mates piend
First study period / Second study period /
Macronutrients / Pirmais petijuma posms (N=65)* Otrais pétijuma posms (N=70)
Makrouzturvielas (%0) Median (IQR) / Range Median (IQR) / Range
Mediana (SKI) /Diapazons Mediana (SKI) /Diapazons
Fat / Tauki 4.40 (2.00) 1.00-7.70 4.32 (1.75) 0.92-7.56
Protein /
Olbaltumvielas 1.09 (0.19) 0.75-1.82 1.23(0.21) 1.00-1.99
Lactose / Laktoze** 6.53 (0.49) 5.94-7.70 7.18 (0.29) 6.24-7.54

*six out of 71 participants were not able to donate enough human milk for the analysis / sesas
no pétijuma dalibniecém nevaréja N0slaukt pietiekami daudz mates piena analizu veikSanai.
** two significant outliers among lactose values were detected in the first study period and one
significant outlier in the second study period / divas izlecosas vertibas laktozes skaitliem tika
konstatetas pirmaja pétijuma posmd, bet viena izlecosa vértiba — otrajd posma.

Median fat content in human milk did not significantly differ between both study periods
(p=0.771), but a significantly higher median protein and lactose content in human milk were
noted among the second study period (p<0.005 for both). Obtained differences are probably
due to different analytical methods used in each study period (see subsection 2.8.).
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The median values for fat (4.40 %) and lactose (6.53 %) content in human milk from the
first study period were similar to data previously reported in Latvia from Broka et al. (2016) —
4.42 % and 6.50 %, respectively. Elaborated median content for protein in both study periods
(1.09 % and 1.23 %, respectively) was lower than data reported from Broka et al. (2016) —
1.46 %. The difference could be related to the sampling time. Our samples were collected at
least 28 days postpartum, therefore it was mature human milk. Broka et al. (2016) analysed
human milk samples collected 5 to 28 day postpartum, therefore it was transitional milk which
contains a higher protein content compared to mature human milk (Garwolinska et al., 2018).

Large variance for fat content in human milk which was observed in both study periods
(1.00-7.70 % and 0.92—-7.56 %, respectively) could be explained by the sampling process
(paired / unpaired breastfeeding sessions). Although we asked participants to collect only
hindmilk, the sampling of human milk is complex. Breastfeeding sessions, depending on the
needs of the infant, can be unpaired or paired. Therefore, provided pooled samples from the
participants could potentially contain both hindmilk and foremilk. Overall, foremilk contains
atwo and a half times lower amount of fat (~ 2.00 %), compared to hindmilk (~5.00 %)
(Saarela, Kokkonen & Koivisto, 2005).

Lactose content in human milk among participants from the first study period negatively
correlated with protein (p=-0.417, p=0.002) and fat content (p=-0.293, p=0.030) in human milk.
Protein content in human milk among participants from the second study period positively
correlated with fat content in human milk (p=0.302, p=0.012).

Protein content in human milk among the participants from the first study period
negatively correlated with the child’s age (p=-0.351, p=0.008), while fat and lactose content in
human milk was not affected (p>0.05 for both). A decline in protein content in relation to time
has been noted also by other researchers (Grote et al., 2016; Lonnerdal et al., 2017), and this
could be an adaptive change to infant’s protein requirements (Lonnerdal et al., 2017).

Protein content in human milk among the study participants from the second study period
correlated with the parity (p=0.259, p=0.043) and maternal BMI (p=-0.383, p=0.002).

Other maternal or child characteristics did not affect macronutrient content in human milk
in neither of study periods (p>0.05).

3.2.2. Fatty acids / Taukskabes

Results regarding the fatty acid composition of analysed human milk samples are
summarized in Annex X.

Dominating fatty acids in human milk among the participants from both study periods
was oleic acid, followed by palmitic acid and linoleic acid. These three fatty acids are marked
also as dominant fatty acids from studies around the world (Annex XI). The superiority of
unsaturated fatty acids over saturated fatty acids ensures the mean melting point of human milk
lipids around 34 °C which is lower than the body core temperature (~ 37 °C), therefore ensuring
the fluidity of human milk (Roy et al., 2013).

The levels of fatty acids compared between both study periods were significantly
different. Participants from the first study period overall had a higher palmitic acid and total
saturated fatty acid level in human milk, but participants from the second study period had a
significantly higher mono- and polyunsaturated, as well as trans fatty acid level in human milk
(Annex X). Obtained differences, especially significant differences related to different
trans C18:1 isomer level in human milk, could be explained by the fact that gas-
chromatography method used to determine fatty acid composition were modified in year 2020
and now allows a better separation of trans C18:1 isomers.

Overall, median levels of saturated fatty acids and medium-chain fatty acids
were 42.30 % and 12.20 %, respectively, which is similar to values reported from Spain
(Annex XI1).
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Similar to data from Germany (Precht & Molkentin, 1999), median monounsaturated and
polyunsaturated fatty acid level in human milk in this study was around 40.00 % and 16.00 %
(Annex XI).

A median linoleic acid level in human milk (12.80 %) from this study was similar to
values reported from Germany — 10.60 % and Greece — 14.95 % (Antonakou et al., 2013;
Precht & Molkentin, 1999), but a-linolenic acid level in human milk from this study compiled
with data from Croatia — 1.39 % (Kres$i¢, Dujmovi¢, Mandi¢ & Delas, 2013). Our elaborated
linoleic acid / a-linolenic acid ratio of ~ 9/ 1 was one of the lowest reported values compared
to data globally (Annex XI).

Similarly, n-6 / n-3 polyunsaturated fatty acid ratio (~ 7/ 1) in human milk in this study
was lower compared to data from other countries (ratio of 11 / 1 for Croatia and Spain, 18 / 1 for
Greece, 32/1 for Turkey) (Antonakou et al., 2013; Kresi¢ et al., 2013; Luna,
Juarez & de la Fuente, 2007; Samur, Topcu & Turan, 2009) (Annex XI).

Our elaborated median docosahexaenoic acid level in human milk (0.30 %) was lower
than the mean docosahexaenoic acid value reported worldwide (0.37 %), and our obtained
arachidonic acid level (0.30 %) in human milk was significantly lower than reported globally
(0.55 %) (Fu et al., 2016). Globally, the docosahexaenoic acid level in human milk significantly
varies — from 0.06 % in Pakistan to 1.40 % in Canadian Artic (Brenna et al., 2007). The
arachidonic acid level in human milk also varies among the countries — from 0.24 % in France
to 1.79 % in Switzerland (Brenna et al., 2007; Fu et al., 2016) which could be explained by
varied dietary patterns among the countries, mainly due to fish consumption frequency, which
among this study participants was low.

Our elaborated median level for total trans fatty acids (1.70 %) was the third-lowest
reported value compared to data from other countries (Annex XI). Lower levels of total trans
fatty acids in human milk have only been reported from Spain and Nigeria (Glew et al., 2006;
Luna, Juarez & de la Fuente, 2007).

For, the example in Canada trans fatty acid level in human milk declined after introducing
the requirements to indicate trans fatty acid content on the food label (from 7.1 % to 4.6 %)
(Friesen & Innis, 2006). Therefore, we speculate that the low total trans fatty acid level
observed in human milk samples in this study could be explained by low maternal intake of
trans fatty acids due to the current Cabinet regulations of the Republic of Latvia to control the
amount of industrially produced trans fatty acids found in foodstuff (Ministru kabineta
noteikumi Nr. 301, 2016).

Significantly higher elaidic acid level in human milk was observed among the participants
from the second study period (Annex X). This was probably due to the modified analytical
method used for the fatty acid composition analysis in the second study period which allows
better separation of trans C18:1 isomers.

Our obtained level of vaccenic acid (1.40 %) was one of the highest, if compared to results
reported from other countries (Annex XIl). Similar values for vaccenic acid in human milk
(above 1 %) have been reported only from the United States (1.10 %) and Brazil (1.68 %)
(Mosley et al., 2005; Nishimura et al., 2013) (Annex XI).

The conjugated linoleic acid level in human milk among this study participants was
significantly lower (~ 0.10 %), if compared to data from other countries (Annex XI).

Using principal component analysis, we identified six human milk fatty acid profiles
among the participants, explaining 85.12 % of total fatty acid profile variance (Table 3.2.):

o first profile associated with high polyunsaturated fatty acid level but low saturated
fatty acid level (explaining 28.22 % of total variance);

e second profile associated with high monounsaturated and trans fatty acid levels, but
low n-6 / n-3 polyunsaturated fatty acid ratio (explaining 20.46 % of total variance);

e third profile associated with high n-3 polyunsaturated fatty acid level, but low
monounsaturated fatty acid level (explaining 13.95 % of total variance);
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e fourth profile associated with high trans fatty acid level, but low monounsaturated
fatty acid level (explaining 9.37 % of total variance);

e fifth profile associated with high long chain fatty acid — eicosapentaenoic and
docosahexaenoic acid levels in human milk (explaining 7.86 % of total variance);

e sixth profile associated with low docosahexaenoic acid and medium chain fatty acid
levels in human milk (explaining 5.27 % of total variance).

Table 3.2./3.2. tabula
Human milk fatty acid profiles among the participants / Mates piena taukskabju profili
pétijuma dalibniecem (n=141)

& = 2 2 L2 L2 A

2. 8 8.8|8-8|8_8|8-2|8-.8

ESW | ESQ | ESY | ESY | ESY | ESY

Fatty acids / Taukskabes 2 g T-§ % g T§ 2 g T§ < g § 2 g § 2 g 'é
233 | 235|255 | 235 | 238 | 258

S5 | 85| g85| 85| a5 | =t

S &% | 2 | 2 & 2 % 2 % 2 %

7, S ?\J S ?f; S %- S ﬁj S %o S
PA/PS -0.852 -0.081 -0.126 0.063 -0.014 0.331
MCFA | VGKT -0.383 -0.172 0.468 0.253 0.110 -0.596
SFA /| PT -0.954 -0.123 0.123 0.203 0.005 -0.010
OA/OS 0.373 0.562 -0.497 -0.444 -0.171 -0.113
MUFA / MNT 0.217 0.596 -0.503 -0.546 -0.036 -0.075
LA/LS 0.839 -0.514 0.095 0.059 -0.009 0.039

ARA [ AS 0.326 0.190 -0.150 0.236 0.286 -0.195
n-6 PUFA / n-6 PNT 0.853 -0.493 0.081 0.078 0.011 0.034
ALA/ALS 0.505 0.248 0.627 -0.026 -0.444 0.171
EPA /EPS 0.119 0.230 0.190 -0.278 0.705 -0.066
DHA / DHS -0.079 0.268 0.426 -0.230 0.703 -0.596
n-3 PUFA / n-3 PNT 0.430 0.375 0.761 -0.156 0.024 0.162

n-6 / n-3 PUFA ratio /
n-6 / n-3 PNT attieciba 0.295 -0.782 -0.486 0.043 0.122 0.049
LA/ ALA ratio/

LS | ALS attieciba 0.160 -0.751 -0.425 -0.052 0.347 0.050
PUFA / PNT 0.880 -0.381 0.252 0.036 0.016 0.085
TFA/TT 0.301 0.624 -0.259 0.610 0.136 0.177

*rotated component matrix coefficients above 0.5 or less than -0.5 bolded as statistically
significant values / rotéta komponenta matricas koeficienti, kas ir lielaki par 0.5 vai mazaki
par -0.5, ieziméti ar trekninajumu ka statistiski nozimigas vértibas.

Significant correlations between fatty acids in human milk are summarized in Annex XII.
Overall, participants with a higher palmitic acid level in their milk had also a higher level of
linolelaidic acid (p=-0.545, p<0.0005), but lower levels of linoleic acid (p=-0.688, p<0.0005),
a-linolenic acid (p=-0.598, p<0.0005) and elaidic acid (p=-0.511, p<0.0005) in human milk.

Participants who had a higher medium-chain fatty acid level in human milk accordingly
had a lower level of total monounsaturated fatty acids (p=-0.530, p<0.0005) in human milk, but
participants who had a higher total saturated fatty acid level in human milk accordingly had
a lower level of oleic acid (p=-0.611, p<0.0005), linoleic acid (p=-0.752, p<0.0005),
a-linolenic acid (p=-0.554, p<0.0005) and total polyunsaturated fatty acid level (p=-0.779,
p<0.0005) in human milk.
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The linoleic acid level in human milk positively correlated with a-linolenic acid level
(p=0.504, p<0.0005) in human milk.

The docosahexaenoic acid level in human milk was lower for the participants with
a higher n-6 / n-3 polyunsaturated fatty acid ratio in human milk (p=-0.574, p<0.0005).

Elaidic acid level in human milk positively correlated with the vaccenic acid level in
human milk (p=0.582, p<0.0005).

trans fatty acids compete with n-6 and n-3 polyunsaturated fatty acids for the place in the
metabolism (Innis & King, 1999). In this study observed a significant negative correlation
between trans fatty acids and n-6 /n-3 polyunsaturated fatty acid ratio, as well as linoleic
acid / a-linolenic acid ratio in human milk (Annex XII).

Total n-3 polyunsaturated fatty acid level in human milk was positively associated with
maternal age (p=0.252, p=0.037). Opposite observations have been reported from
Antonakou et al. (2013) and Grote et al. (2016).

Analysing the data from the first study period, the following associations were found —
child’s age positively correlated with myristic acid (p=0.482, p<0.0005), medium-chain fatty
acid levels in human milk (p=0.307, p=0.010), but negatively with oleic acid (p=-0.305,
p=0.011), monounsaturated fatty acid (p=-0.268, p=0.026) levels in human milk.

In the second study period, there was a positive association between medium-chain fatty
acid level (p=0.265, p=0.037) in human milk and child’s age, but a negative association for
vaccenic acid level in human milk and child’s age (p=-0.256, p=0.045). Similar observations
that specific fatty acid levels in human milk change as a breastfed child gets older have been
also reported from Sala-Vila et al. (2005).

Participants from the first study period, who were exclusively breastfeeding their infants,
had a lower level of myristic acid in human milk (5.90 %) compared to participants who were
only partially breastfeeding (7.00 %) (p=0.018). This observation is probably related to the
above-mentioned association that myristic acid level increases as a breastfed child gets older,
because partial breastfeeding in this study was mostly noted among the participants with older
infants.

Analysing the data from the second study period, the following associations were found
—maternal age negatively correlated with conjugated linoleic acid (p=-0.335, p=0.008) and total
trans fatty acid (p=-0.262, p=0.040) level in human milk, but maternal BMI positively
correlated with docosahexaenoic acid (p=0.380, p=0.002) and vaccenic acid (p=0.262,
p=0.040) levels in human milk. Parity was negatively affecting n-3 polyunsaturated fatty acid
level in human milk (p=-0.274, p=0.031). The docosahexaenoic acid level in human milk was
influenced by the child’s birth weight (p=-0.323, p=0.011) and length (p=0.278, p=0.029).
The child’s birth length was also a negative factor for a-linolenic acid level in human milk
(p=-0.262, p=0.039).

However, it should be noted that all of the above-mentioned associations were weak
(<0.1] p | <0.3) or moderate correlations (<0.3 | p | < 0.5). Other researchers also report weak
and inconsistent associations regarding maternal and child characteristics and different fatty
acid level in human milk (Scholtens et al., 2009).

Therefore, we conclude that maternal and child characteristics are not the main
contributors to the differences in the fatty acid composition of human milk and other factors,
like the impact of maternal diet, should be further evaluated.

3.2.3. Essential and potentially toxic elements / Esencialie un potenciali toksiskie elementi

Results regarding essential and potentially toxic element analysis are summarized in
Table 3.3.

Our elaborated median values for the following essential elements — selenium,
manganese, iron, copper, cobalt, and chromium were below the detection limit. In the majority
of analysed human milk samples, potentially toxic element content was also below the detection
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limit. Only two individual human milk samples contained potentially toxic element content
above detection limit — one sample with an arsenic content of 0.93 pg 100 mlI** and one sample
with a lead content of 4.84 pg 100 ml?, respectively.

Table 3.3./3.3. tabula

Essential and potentially toxic element content of human milk /
Esenciali un potenciali toksisko elementu saturs mates piena (n=69)*

Detection Median
Element, Symbol (unit) / Elementa limit/ (IQR) / .
nosaukums, simbols (mérvieniba) Noteiksanas Mediana Range / Diapazons
robeza (SKI)

Essential elements / Esencialie elementi

Calcium / Kalcijs, Ca (mg 100 ml?) 0.20 27.40 (9.43) 17.30-59.23
Mag“e(sr:]“gmlég"niﬁ[‘)”s’ Mg 2 3.89 (1.02) 252563
Sodium / Natrijs, Na (mg 100 ml™) 2 12.67 (6.35) 5.00-42.54
Potassium / Kalijs, K (mg 100 ml?) 2 60.59 (12.71) 40.99-75.88
Zinc / Cinks, Zn (mg 100 ml?) 0.01 0.10 (0.11) BDL / ZNR-0.34
Selenium / Selens, Se (ug 100 ml?) 2 BDL / ZNR BDL / ZNR
Manganese /Manﬁdns, Mn 200 BDL / ZNR BDL / ZNR
(Mg 100 mI™)
Iron / Dzelzs, Fe (ug 100 ml?) 100 BDL / ZNR BDL / ZNR
Copper / Vars, Cu (ug 100 ml?) 50 BDL / ZNR BDL / ZNR-64.99
Cobalt / Kobalts, Co (ug 100 ml?) 1 BDL / ZNR BDL / ZNR
Chromium / Hroms, Cr (ug 100 mi?) 1 BDL / ZNR BDL / ZNR-1.44

Potentially toxic elements / Potencidli toksiskie elementi

Aluminium / Aluminijs, Al

1 500 BDL / ZNR BDL / ZNR
(ug 100 mIt)
Nickel / Nikelis, Ni (g 100 ml?) 50 BDL / ZNR BDL / ZNR
Arsenic / Arséns, As (g 100 ml™) 0.5 BDL / ZNR BDL / ZNR-0.93
Strontium / Stroqcus, Sr 50 BDL / ZNR BDL / ZNR
(ug 100 ml)
Cadmium / Kadmijs, Cd 0.5 BDL / ZNR BDL / ZNR
(ug 100 mIt)
Tin/ Alva, Sn (ug 100 ml?) 50 BDL / ZNR BDL / ZNR
Antlmony/Antmlons, Sb 50 BDL / ZNR BDL / ZNR
(ug 100 miI)
Lead / Svins, Pb (ug 100 ml?) 1 BDL / ZNR BDL / ZNR-4.84

* the number of the participants from the first study period who were able to donate human
milk for the determination of essential and potentially toxic element content / Dalibniecu skaits
no pirmd pétijuma posma, kuras ziedoja mates pienu esencidalo un potenciali toksisko elementu
satura noteiksanai.

A study from Sweden (Bjorklund et al., 2012) is one of the latest study providing data
about essential and potentially toxic elements in human milk from Europe, using a sensitive
analytical method ICP-MS, which was also used in this study. A comparison of data can be
found in Table 3.4.

Overall, our elaborated data for calcium, potassium and magnesium content in human
milk were similar, but data for sodium and zinc were lower compared to data from Sweden
(Bjorklund et al., 2012).

There were few positive associations between essential elements in human milk. Sodium
content in human milk positively correlated with calcium, magnesium, and potassium content.
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There was also a positive association between calcium and potassium content in human milk
(Table 3.5.).
Table 3.4./ 3.4. tabula
Comparison of essential element content in human milk / Esencialo elementu satura
salidzind@jums mates piena

This study, Latvia/ Bjorklund et al. (2012), Sweden
Element / Elements Sis petijums, Latvija (n=69) / Zviedrija (n=60)
(mg 100 mi?) Median / Range / Median / Range /
Mediana Diapazons Mediana Diapazons
Calcium / Kalcijs 27.40 17.30-59.23 30.70 19.60-41.60
Magnesium / Magnijs 3.89 2.52-5.63 2.80 2.10-4.30
Sodium / Natrijs 12.67 5.00-42.54 19.20 13.60-48.00
Potassium / Kalijs 60.59 40.99-75.88 63.6 54.90-72.90
Zinc / Cinks 0.10 <0.01-0.34 0.35 0.12-0.57

Table 3.5./3.5. tabula
Correlations between essential elements in human milk / Korelacijas starp esencialo
elementu saturu mates piena (N=67) *

Elements / Calcium / Magnesium / Sodium / Potassium / . .
Elementi Kalcijs I\%agnijs Natrijs Kalijs Zinc/ Cinks
Calcium / NA / NP p=0.241 p=0.380 p=0.337 p=0.163
Kalcijs (p=0.063) =0.003 (p=0.009) (p=0.214)
Magnesium / p=0.241 NA / NP p=0.164 p=-0.178
Magnijs (p=0.063) (p=0.210) (p=0.175)
Sodium / p=0.380 NA / NP p=0.303 p=-0.112
Natrijs (p=0.003) (p=0.019) (p=0.395)
Potassium / p=0.337 p=0.164 p=0.303 NA / NP p=-0.109
Kalijs (p=0.009) (p=0.210) (p=0.019) (p=0.407)
. . =0.163 =-0.178 =-0.112 =-0.109
Zinc/Cinks | (00214 | (p=0475) | (p=0.305) | (p-0aor) | NA/NP

* In total 69 participants donated human milk for essential element analysis, but two of them
did not submit a questionnaire about maternal & child characteristics. Controlling variables for
this partial correlation analysis were — maternal age, maternal BMI, child’s age, child’s birth
weight & birth length, child’s sex, parity, feeding pattern, milk expression manner / Kopa 69
pétijuma dalibniece ziedoja mates pienu esencidlo elementu analizém, bet divas no Sim
dalibniecém neiesniedza anketu par dalibnieces & bérna raksturpazimém. Sis daléjas
koreldcijas analizes kontroles mainigie parametri bija — mdtes vecums, mates KMI,
bérna vecums, bérna dzimsSanas svars & garums, bérna dzimums, kopéjais bérnu skaits matei,

edinasanas veids bérnam, piena NOslauksanai izveleta metode.
01<|p| <03 - HEAKCOHFEIBOMINGASRRH

0.3 <|p|<0.5—moderate correlation / vidéji ciesa sakariba;
|p|>05— — (Laerd Statistics, 2017).

The potassium/sodium ratio in this study was 4.5 / 1 which is higher than reported in the
literature (3 /1) (Lawrence & Lawrence, 2015). This is due to the lower sodium content in
human milk observed in this study.

To maintain the osmolality of human milk close to maternal plasma, lactose content in
milk should be inversely related to the sum of monovalent ions (Na'+ K"
(de la Guardia & Garrigues, 2015; Lawrence & Lawrence, 2015), and it was also observed in
this study (Table 3.6.).
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Table 3.6./ 3.6. tabula
Correlations among essential element and macronutrient content in human milk /
Korelacijas starp esencialo elementu un makrouzturvielu saturu mates piena (n=65)*

Sodium +
Nutrients/ | Calcium/ | Magnesium | Sodium/ | Potassium | Potassium Zinc/
Uzturvielas Kalcijs / Magnijs Natrijs | Kalijs | Natrijs + Cinks
Kalijs
. p=0.139 p=-0.048 p=0.235 p=0.245
Fat/Tauki | _306) | (p=0.724) | (p=0.081) | (p=0.069)
OPIL‘;tl‘iLr;n/_ 0=0342 |  p=0.308 0=0451 | p=0.175
vielas (p=0.010) | (p=0.021) (p<0.0005) :
Lactose / p=-0.262 p=-0.213
Laktoze (p=0.051) (p=0.115)

* In total 65 participants from the first study period were able to donate human milk both for
macronutrient and essential element analysis, as well submitted questionnaire about
maternal & child’s characteristics. Controlling variables for this partial correlation analysis
were — maternal age, maternal BMI, child’s age, child’s birth weight & birth length, child’s sex,
parity, feeding pattern, milk expression manner / Kopa 65 dalibnieces no pirma pétijuma posma
ziedoja mates pienU makrouzturvielu un esencialo elementu satura noteiksanai mates piend, ka
ar iesniedza anketu par dalibnieces & bérna raksturpaziméem. Sts daléjas koreldcijas analizes
kontroles mainigie parametri bija — mates vecums, mates KMI, bérna vecums, bérna
dzimSanas svars & garums, bérna dzimums, kopéjais bérnu skaits matei, édinasanas veids
bérnam, piena N0slauksanai izvéléta metode.

0.1 <|p | <0.3 - NEAKIGOTEIationIG A akaribd;

0.3 <] p| <0.5—moderate correlation / videji ciesa sakariba,

|p|>05- (Laerd Statistics, 2017).

Both calcium, sodium, potassium and zinc content in human milk negatively correlated
with child’s age (p=-0.325, p=0.006 for calcium, p=-0.253, p=0.036 for sodium, p=-0.317,
p=0.008 for potassium and p=-0.250, p=0.039 for zinc). It is also noted in the literature, that
calcium and zinc content in human milk decreases over time of lactation
(Lawrence & Lawrence, 2015; Yamawaki et al., 2005). A possible explanation for this
phenomenon regarding decreasing zinc content in human milk has been given by
Kelleher, Seo & Lopez (2009) — prolactin affects the secretion of zinc from the mammary
gland — the circulating prolactin level depletes as lactation proceeds, and, correspondingly, zinc
content in human milk depletes as well.

Both potassium and zinc content in human milk was higher among the women who were
still exclusively breastfeeding — 62.99 mg 100 ml** compared to 57.61 mg 100 ml? for
potassium (p=0.044) and 0.13 mg 100 mI* compared to 0.08 mg 100 mi™* for zinc (p=0.035).

The maximum level for arsenic, cadmium, tin, and lead in the infant foodstuff and
formulas are defined in Commission Regulation (CE) No. 1881/2006 (European
Commission, 2006). Comparing the maximum levels of potentially toxic elements set in
legislation with our obtained median values for arsenic, cadmium, tin, and lead, we conclude
that human milk among lactating women in Latvia contains only trace amounts of potentially
toxic elements and does not raise concern (Table 3.7.).
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Table 3.7./ 3.7. tabula
Potentially toxic element content in human milk in comparison with maximum levels set
in legislation / Potencidli toksisko elementu saturs mates piena, salidzinot ar normativajos
aktos noteiktajiem maksimali pielaujamajiem daudzumiem (N=69)*

Maximum level defined in legislation

(ng 100 mg* wet weight) / Maksimali
pielaujama koncentracija (ug 100 mg™ mitra

svara) (European Commission, 2006)
Rice destined for the production of food for
Arsenic / infants and toddlers / Risi, kas paredzeti partikas

_ <0.5 <0.5-0.90 N : _
Arséns razoSanai zidainiem un maziem bérniem — 10 g
100 mg™.
Powdered infant formulae and follow
on-formulae manufactured from cows' milk
proteins or protein hydrolysates / Pulverveida
maisijumi zidainiem un papildu édindsanas
maisijumi, kas razoti no Qgovs piena
olbaltumvielam vai olbaltumvielu hidrolizatiem —
<0.5 <0.5 1 pg 100 mg™.
Liquid infant formulae and follow on-formulae
manufactured from cows' milk proteins or protein
hydrolysates / Skidrie maisijumi zidainiem un
papildu edinasanas maistjumi, Kas razoti no govs
piena  olbaltumvielam  vai  olbaltumvielu
hidrolizatiem — 0.50 ug 100 mg™.
Canned infant formulae and follow-on formulae
(including infant milk and follow-on milk),
excluding dried and powdered products /
Tin/ Alva <50 <50 Konservets mates piena aizstajéjs zidainiem un
piebarosanas partika (ari piens zidainiem un
piena maisijumi piebaroSanai), iznemot Zaveétus
un pulverveida produktus — 5000 pg 100 mg™.
Infant formulae and follow-on formulae /
Maisijumi  zidainiem un papildu edinasanas
maisijumi zidainiem:
<1 <1-4.70 e marketed as powder / tiek pardoti ka pulveris

—5.0 ug 100 mg?;
o marketed as liquid / tiek pardoti Skidra veida
—1 g 100 mg™.

* the number of the participants from the first study period who were able to donate human
milk for the determination of essential and potentially toxic element content / Dalibniecu skaits
No pirma petijuma posma, kuras ziedoja mates pienu esencialo un potenciali toksisko elementu
satura noteikSanai.

Median value / Range /
Mediana Diapazons

(ng 100 mg?) | (pg 100 mg™)

Element/
Elements

Cadmium
/ Kadmijs

Lead/
Svins

Summary of Chapter 3.2./ 3.2. nodalas kopsavilkums

Elaborated results for macronutrients (fat, protein, and lactose) and essential element
(calcium, magnesium, and potassium) content in human milk were similar to data found in the
literature, but we report lower results for zinc, sodium content in human milk.

Also, similar to the data reported around the globe, dominating fatty acids in human milk
among lactating women in this study were palmitic acid, oleic acid, and linoleic acid,
compiling ~ 71 % of the total fatty acid level in human milk. Compared to other countries, we
report a higher vaccenic acid level in human milk, but overall total trans fatty acid level in
human milk was low (<2 %).

64



Although obtained median docosahexaenoic acid level (0.30 %) in human milk
corresponds to the target level (Jackson Harris & Harris, 2016), large variance of
docosahexaenoic acid level in obtained human milk samples was observed (from 0.10 %
to 4.30 % of the total fatty acid level).

Human milk contained only trace amounts of arsenic, cadmium, tin, and lead which did
not exceed the maximum levels of potentially toxic elements defined in legislation for the infant
formulas and foodstuff destined for infants and toddlers.

legiitie rezultati par makrouzturvielu (tauku, olbaltumvielu, laktozes) un esencialo
elementu (kalcija, magnija un kalija) saturu mates piena bija salidzinami ar literatiira
atspogulotajiem datiem, bet cinka un natrija saturs zemaks neka citu valstu pétijumos.

Lidzigi ka citur pasaulé, dominéjosds taukskabes mdtes piena ir palmitinskabe,
oleinskabe un linolskabe, kopa veidojot ~ 71 % no kopeja taukskabju satura mates piena.
Salidzinot ar citam valstim, sievietem Latvija mates piend ir augstaks vakcenskabes saturs, bet
kopumd kopéjais trans taukskabju saturs bija zems (<2 %).

Lai gan dokozaheksaénskabes saturs mates piend sasniedza rekomendéto robezveértibu
(0.30 %) (Jackson Harris & Harris, 2016), tas krasi atskiras analizétajos mates piena paraugos
(no 0.10 % lidz 4.30 % no kopéja taukskabju satura).

Mates piens saturéja nenozimigu arséna, kadmija, alvas un svina daudzumu,
neparsniedzot maksimali pielaujamo saturu, kas noteikts normativajos aktos mdtes piena

3.3. Dietary habits and nutrient intake among the study participants / Uztura paradumi
un uzturvielu uznemsana petijuma dalibniecem

To evaluate dietary patterns and nutrient intake among the participants, we collected
nutritional data using a food frequency questionnaire and a 72-hour food diary. In the first study
period, we were able to obtain a food frequency questionnaire from 68 participants and 72-hour
food diary from 69 participants. In the second study period, we were able to obtain a food
frequency questionnaire and 72-hour food diaries from all participants (n=70).

Habitual food intake using food frequency questionnaire is summarised in Annex XIlI,
but information about total energy and nutrient intake from 72-hour food diary is summarized
in Annex XIV.

The majority of the participants of this study noted the use of at least one dietary
supplement (34 participants from the first study period and 46 participants from the second
study period). The following nutrients were most commonly taken via dietary supplements:

e vitamin D (23 participants from the first study period and 36 participants from the
second study period);

e vitamin C (13 participants from the first study period and 22 participants from the
second study period);

e n-3 polyunsaturated fatty acids (14 participants from the first study period and
21 participants from the second study period);

e vitamin Bg (14 participants from the first study period and 18 participants from the
second study period);

e iron (15 participants from the first study period and 17 participants from the second
study period);

e zinc (10 participants from the first study period and 22 participants from the second
study period);

e vitamin E (10 participants from the first study period and 20 participants from the
second study period);

e vitamin Be (12 participants from the first study period and 18 participants from the
second study period);
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e vitamin B2 (12 participants from the first study period and 16 participants from the
second study period);

e calcium (12 participants from the first study period and 15 participants from the
second study period).

3.3.1. Evaluation of food frequency questionnaire data / Partikas produktu lietoSanas
bieZuma anketas datu izvertejums

Diversity in the diet is essential to meet the requirements of nutrient intake, both during
gestation and during lactation, and food consumption from different food groups is
recommended (Food and Agriculture Organization of the United Nations, 2016; Veselibas
ministrija, 2017b). A high-quality diet is characterised by regular intake of foodstuff from
different food groups like cereals, potatoes, milk and dairy products, vegetables, fruits, berries,
and fats. Products like sweets, bakery goods, salty snacks, and fast food should be only
consumed rarely (Food and Agriculture Organization of the United Nations, 2016).

Comparing habitual food frequency intake among both study periods, few significances
were noted (Table 3.8.), but mostly habitual food intake did not differ among both study
periods. Therefore, further described evaluation of the food frequency questionnaire will be
combined results from both study periods.

Table 3.8./ 3.8. tabula
Differences regarding habitual food intake among participants comparing both study
periods / AtSkiribas partikas produktu lietoSanas bieZuma dalibniecem, salidzinot abus
pétijuma posmus

First study period / Pirmais | Second study period / Otrais
Foodstuff / Partikas pétijuma posms (N=68)* pétijuma posms (n=70) p-value /
produkts Median intake / LietoSanas | Median intake / LietoSanas | p vértiba
bieZums (mediana) bieZums (mediana)
- More than twice a week but
Bread containing Once a week / -
seeds / Seklu maize Vienreiz nedeld not every day / BieZak lfa 2 0.048
’ nedela, bet ne katru dienu
Milk / Piens Every day / Katru dienu Less than_on(.:e. a We_elf I Retak 0.026
ka reizi nedela
More than twice a week but
Sour cream / not every day / Biezak ka . N -
Skabais kréjums divreiz nedéla, bet ne katru Twice a week / Divreiz nedé/a 0.041
dienu
Fruit juices / Auglu Never / Nekad Less than_on(.:e.a We_elf | Retak <0.0005
sulas ka reizi nedéla
Mayonnaise / Never / Nekad Less than once a week / Retak 0.001
Majonéze ka reizi nedéla '

* Three out of 71 participants from the first study period did not submit FFQ. / Tris no 71
dalibnieces no pirma pétijuma posma neiesniedza partikas produktu lietosanas biezuma anketu.

Cereal products are a good source of carbohydrates (especially starch), fibre, B group
vitamins, and essential elements (Nordic Nutrition Recommendations, 2014). According to the
data from the food frequency questionnaire, rye bread was the most consumed food product
from the starchy food group — consumed more than twice a week by 31 % of the participants
and every day by 28 % of the participants (Annex XIII). Often among the participants was also
consumed bread containing seeds & grains — consumed at least twice times a week (26 % of
the participants) or every day (16 % of the participants) and wholegrain oats — consumed at
least twice times a week (15 % of the participants) or every day (11 % of the participants).
Other types of cereals — rice, buckwheat etc. were consumed only rarely (Annex XII1).
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Potatoes are the source of carbohydrates (especially starch), vitamin C, magnesium, and
potassium. Boiled potatoes were mostly consumed once a week by ~ 32 % of the participants
(Annex XIII). More than half of the participants (~ 52 %) also on a rare basis preferred
consumption of baked, fried potatoes, or potatoes’ mash (Annex XIII).

Overall, participants did not consume various types of starchy food, but preferred the
consumption of specific products like potatoes and bread. Other starchy food products like
quinoa, amaranth, couscous, bulgur was not popular among the participants.

Meat is a source of protein, vitamins Be and Bio, iron, and zinc, but could also contain
a high amount of saturated fat (Nordic Council of Ministers, 2014). Meat from pork, beef, lamb
Is categorized as red meat due to higher content of protein and iron, but meat from chicken or
turkey is classified as white meat. Meat products (bacon, salami, sausages etc.) are produced
products using smoking, salting, and other treatment methods.

Participants in this study better preferred the intake of meat instead of meat products.
Red meat was mostly consumed once a week by ~ 22 % of the participants, but white meat —
mostly twice a week (29 % of the participants). Processed meat was mostly avoided (30 % of
the participants) or only consumed on a rare basis (32 % of the participants) (Annex XII1).

Eggs are a good source of protein, fat, B group vitamins, vitamins A and D (National
Institute for Health and Welfare of Finland, 2019) and were mostly consumed almost every day
by 33 % of the participants (Annex XIII).

Fish and seafood are the sources of protein, selenium, iodine, vitamins B> and D. Fatty
fish are also a dominant dietary source of long-chain polyunsaturated omega-3 fatty acids —
eicosapentaenoic and docosahexaenoic acid (Nordic Council of Ministers, 2014). The majority
of the participants in this study were non-fish eaters (17 % of the participants) or noted fish
consumption only rarely (46 % of the participants). Once a week fish was included in the diet
by ~ 22 % of the participants, but only 15 % of the participants consumed fish at least two times
a week. Also, seafood was consumed only rarely by 47% of the participants or avoided
completely by ~ 46 % of the participants (Annex XIII).

Milk and dairy products are the major sources of calcium in the diet. This food product
group also provides protein, fat, iodine, vitamins A and By to the human body (Nordic Council
of Ministers, 2014). According to the data from the food frequency questionnaire, almost half
of the participants consumed milk on daily basis (43 %) (Annex XII1). Cheese — a good source
of calcium — was the second most frequently consumed dairy product, eaten almost every day
by approximately 34 % of the participants (Annex XIII). A lot of cheese is consumed also by
lactating women in France. Approximately 82 % of the lactating women who participated in
the study conducted in France, noted the cheese consumption in the last seven days
(Hebel et al., 2018).

Fourteen participants from the first study period and ten participants from the second
study period in the food frequency questionnaire noted that they avoid milk and dairy products.
The reasons for the exclusion of milk & dairy products were following — participant is
a vegetarian (two from the first study period, one from the second study period) or a vegan
(two participants in each study period), maternal health issues (two participants from the first
study period), the infant has cow’s milk protein allergy (eight participants from the first study
period and seven participants from the second study period). Cow’s milk protein is the main
cause for allergy in infants and toddlers (Koletzko et al., 2012) and therefore exclusion of
cow’s milk and dairy products from the maternal diet is the only treatment if a woman wants to
continue breastfeeding (Denis, Loras-Duclaux & Lachaux, 2012).

Although pulses are a good source of protein, fiber, vitamins Bz, and Be (Nordic Council
of Ministers, 2014; Singh, 2017), more than half of the study participants did not consume
pulses or ate them only rarely (Annex XIII). The reason why some people exclude pulses from
the diet is that they contain oligosaccharides which are not digested in the small intestine, but
are metabolized by the microorganisms located in the large intestine. Excess formation of gases
in the large intestine can cause abdominal discomfort (Singh, 2017). Many women believe that
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maternal diet induces infant colic. Correspondingly, a lot of women during lactation avoid
specific foods like pulses, onions, and cruciferous vegetables because they wrongly assume that
consumption of these products will also cause flatulence for the infant (Kidd et al., 2019).
Nether oligosaccharides or gases from the maternal digestive tract are transmitted to the human
milk, and therefore there is no reason for women to exclude pulses from the diet during lactation
(Jeong et al., 2017; Mohrbacher, 2010).

Vegetables, fruits, and berries are the major source of antioxidants, vitamins C, E, K, By,
potassium, magnesium, and fibre (Nordic Council of Ministers, 2014). In a healthy diet,
vegetables, fruits, and berries should be consumed on daily basis — at least 500 g or five portions
per day. Half of the daily intake (250 g) should be provided by fresh vegetables, fruits, and
berries (Veselibas ministrija, 2017b). However, results from the food frequency questionnaire
revealed that only about half of the participants in this study consumed fresh vegetables (52 %)
and fresh fruits (49 %) on daily basis, but fresh berries on daily basis were consumed only by
13 % of the participants. Cooked vegetables on daily basis were consumed only by one-third of
the participants (Annex XIII). Also, a study from France showed that women during lactation
are not consuming enough vegetables, fruits, and berries — only 11 % of the participants
consumed at least five portions of vegetables, fruits, and berries per day (Hébel et al., 2018).

Plant-based fat sources like plant oils, avocado, nuts, and seeds are a good source of
unsaturated fatty acids and vitamin E (Nordic Council of Ministers, 2014). Dominant
plant-based fat source among the participants was plant oils — consumed almost every or every
day by approximately 83 % of the participants (Annex XIII).

Olive oil is a monounsaturated fatty acid source. Linseed oil and rapeseed oil dominantly
contain n-3 polyunsaturated fatty acids, but sunflower oil — n-6 polyunsaturated fatty acids
(Nordic Council of Ministers, 2014). According to the data from the food frequency
questionnaire, olive oil was the most commonly consumed oil among the lactating women in
this study — frequently used by 71 % of the participants. Sunflower oil was the second most
commonly preferred oil — frequently used by 25 % of the participants, but canola oil — the third
most commonly preferred oil (23 % of the participants).

Condiments are products used to enhance the flavour of food (Nordic Council of
Ministers, 2014). Butter was the most commonly used condiment — consumed almost every or
every day consumed by half of the participants. Other condiments — ketchup, mayonnaise,
sauces, margarine, and blended fat spreads were mostly avoided by the participants or
consumed rarely (Annex XIII).

Sweets and bakery goods are energy-dense products; however, they are not a good source
of nutrients. Therefore, their intake should be limited (Food and Agriculture Organization of
the United Nations, 2016; Nordic Council of Ministers, 2014). Chocolate was the most
commonly preferred sweet — consumed almost every day or every day by ~ 32 % of the
participants. Cookies were consumed every or almost every day by approximately 20 % of the
participants (Annex XIII).

Due to the high amount of salt, saturated fatty acids, and trans fatty acids, salty snacks
and fast-food intake should also be limited (Food and Agriculture Organization of the United
Nations, 2016; Nordic Council of Ministers, 2014). Positive that habitual intake of these food
products among the participants was low — almost all participants (~ 90 %) consumed salty
snacks and fast food only rarely or never (Annex XIII).

Soft drinks usually contain a high amount of sugar and can also be a source of caffeine
(for example, Cola) (Nordic Council of Ministers, 2014). Fortunately, among the participants,
soft drinks were consumed only rarely or not at all (Annex XII1).

Tea, made from the plant Camellia sinensis leaves, and coffee, contains a stimulant —
caffeine. Caffeine is rapidly transferred to human milk (peek in milk 1-2 hours after ingestion).
However, only a small amount of maternal dose (about 1.5 %) is transferred to human milk
(Mohrbacher, 2010). Therefore, the European Food Safety Authority states that a single
caffeine dose of 200 mg or a total daily caffeine dose of 400 mg will not affect the breastfed
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infant, and it is safe for a lactating woman to drink up to three cups of coffee per day (European
Food Safety Authority, 2015). More than half of the participants (~ 58 %) in this study, noted
coffee consumption on daily basis. Also, according to the data from the food frequency
questionnaire, caffeine-containing teas were consumed on daily basis by one-third of the
participants (~ 30 %) (Annex XIII).

Almost half of the participants from this study (~42 %) on the food frequency
questionnaire noted herbal tea use on daily basis. Herbal teas during lactation should be
consumed with caution, because they contain biologically active substances that can influence
milk production. For example, high consumption (>1 L per day) of sage or peppermint tea can
reduce milk production. However, few cups of herbal tea per day are unlikely to cause problems
with breastfeeding (Mohrbacher, 2010). On the opposite, fenugreek tea has been suggested for
lactating mothers as a galactagogue that can improve milk production (Turkyilmaz et al., 2011).
However, currently, there is a lack of scientific evidence to confirm the effectiveness of herbal
galactagogues (Forinash et al., 2012).

Alcohol is rapidly absorbed in the body and affects the activity of all organs, including
mammary glands, and therefore milk production (Hale & Hartmann, 2017; Nordic Council of
Ministers, 2014). The alcohol level in human milk is equal to the alcohol level in blood
~ 30 minutes after ingestion. Alcohol is weakly metabolized by an infant; therefore, mothers
are advised to avoid alcohol consumption during lactation or try to limit the exposure to the
infant by delaying breastfeeding for at least two hours after alcohol consumption or store
alcohol-free  human milk for the infant if alcohol is intended to be consumed
(Hale & Hartmann, 2017). According to the food frequency questionnaire, alcohol was
completely avoided by approximately 70 % of the study participants but ~22 % of the
participants noted the use of alcohol less than once a week. The rest of the participants drunk
alcohol once (6 %), twice a week (1 %), or more frequently (1 %) (Annex XIII).

To classify current dietary patterns among the participants, we performed a principal
components analysis on the data from the food frequency questionnaire. Principal components
analysis revealed five components that had eigenvalues greater than one and which explained
18.83 %, 17.65 %, 9.65 %, 8.63 %, and 6.67 % of the total variance (61.43 % in total),
respectively (Table 3.9.).

The first dietary pattern according to the data from the principal component analysis can
be characterised as healthy due to high vegetable, fruit, berry, plant-based fat, pulses
consumption but low animal-based protein intake. The second dietary pattern can be associated
as unhealthy due to consumption of products that contain high carbohydrate (including sugar),
fat, and salt content. The third dietary pattern can be associated with high milk & dairy product
and sweets & baked goods intake and could potentially be associated with a higher trans fatty
acid intake. The fourth dietary pattern is related to different drink intake, but the fifth dietary
pattern — associated with high fish & seafood and vegetable intake (Table 3.9.).

Also, few associations were found between the habitual intake of different foodstuff and
maternal characteristics. Participants with a higher BMI, according to the data from the food
frequency questionnaire, reported more frequent consumption of milk & dairy products
(p=0.186, p=0.03), but lower consumption of herbal teas (p=-0.212, p=0.015). Participants with
more children were reporting more frequent consumption of sweets and bakery goods (p=0.185,
p=0.035). A higher intake of plant-based fats (p=0.248, p=0.004), herbal teas (p=0.248,
p=0.004), but lower intake of salty snacks & fast food (p=-0.182, p=0.038) and alcohol
(p=-0.205, p=0.019) was noticed among older study participants. This could potentially indicate
that older lactating women are paying more attention to their nutritional habits and overall try
to eat healthier. Nevertheless, all obtained observations were weak correlations, indicating that
other factors potentially affect habitual dietary habits among lactating women in Latvia.
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Table 3.9./3.9. tabula
Dietary patterns among the participants / Uztura paradumu modeli pétijuma dalibniecém

(n=138)*
» s o g g
S8 ®|22 §|322 §|32 ©|32 g
e = N T ™MD < T — O O —
5539 S833 | 2833 3838|2853
SESY | E£321 Ee32uU | Ee2u | Eg3n
Food group / Partikas gcgsglg €583 (2858 8583 8583
produktu grupa szs5| 8585|8585 | 8585 | 858¢%
ST E| 2838 | 28TE | 2888 | 28RS &
OE-3S [ 85~8 [ 85~ S | s5~S| s5—8%
78 )28 ¥|[28 ¥ |28 ¥ 28 F
> a) a) &) a
= & % g &
Cereals, cereal products
& potatoes / Graudaugi, | 54 0.707* 0.072 -0.240 0.143
graudaugu produkti &
kartupeli
Eggs, meat & meat
products / Olas, gala, -0.600 0.272 0.217 0.093 0.427
galas izstradajumi
Fish & seafood / 0.055 -0.048 0.060 0.167 0.823
Zivis & juras veltes
Milk & dairy products /|, 5, :0.049 0.809 0.115 0.166
Piens & piena produkti
Pulses / PakSaugi 0.764 0.306 -0.054 -0.015 -0.134
Vegetables / Darzeni 0.582 0.019 -0.207 -0.148 0.528
Fruits & berries / 0.671 0.062 0.075 0.084 0.100
Augli & ogas
Plant based fats / Augu | 765 10.009 0.010 10.135 0.125
izcelsmes taukvielas
Condiments/ -0.086 0.785 0.080 0.168 0.004
Piedevas edienam
Sweets & baked goods /
Saldumi & konditorejas -0.003 0.363 0.740 0.095 -0.221
izstradajumi
Salty snacks & fast food
| Salas uzkodas & 0.163 0.739 0.078 0.196 -0.054
“atras” uzkodas
Soft drinks / Limonades -0.326 0.420 -0.002 0.318 -0.162
Caffeine containing
drinks / Kofeinu -0.035 0.154 0.249 0.459 0.168
saturoSie dzérieni
Herbal teas / Zalu téjas 0.152 -0.008 0.416 -0.664 0.055
Alcohol / Alkohols 0.039 0.092 0.247 0.721 0.089

* three out of 141 participants did not submit FFQ. Rotated component matrix coefficients
above 0.5 or less than -0.5 bolded as statistically significant values. / tris no 141 pétijuma
dalibniecém neiesniedza partikas produktu lietosSanas biezuma anketu. Roteta komponenta
matricas koeficienti, kas ir lielaki par 0.5 vai mazaki par -0.5, ieziméti ar trekninajumu ka
statistiski nozimigas vertibas.
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3.3.2. Evaluation of 72-hour food diary / 72 stundu uztura dienasgramatu izvertejums

Production of human milk requires additional energy expenditure (~ 500 kcal / 2092 kJ
per day) (Hale & Hartmann, 2017). Therefore, nutritional recommendations at the national and
European level advise women during lactation to increase their energy intake by 500 kcal /
2092 kJ, accordingly (European Food Safety Authority, 2019a; Nordic Council of
Ministers, 2014; Veselibas ministrija, 2017a). According to the national recommendations,
lactating women in Latvia, depending on age, should on average consume 2220 kcal to
3110 kcal /9205 kJ to 12970 kJ per day (Veselibas ministrija, 2017a), and the majority of the
energy should be consumed by carbohydrates, followed by fats and proteins (Table 3.10.)
(Nordic Council of Ministers, 2014; Veselibas ministrija, 2017a).

According to the calculations from 72-hour food diaries, median energy intake among
the participants in this study was lower than recommended — around 2000 kcal / 8368 kJ
(Annex XIV). The median percentage of energy intake from carbohydrates among the
participants of this study was lower, energy intake from fats higher, but energy intake from
protein — within recommendations (Table 3.10.).

Table 3.10./ 3.10. tabula
The median percentage of energy intake from macronutrients among the participants /
Medianais makrouzturvielu uznemsanas daudzums pétijuma dalibniecem (n=139)*

Guidelines for recommended daily
Nutrient / Median (IQR)/ Range / energy |.r_1take durlng .Iact.atlon /
- . . Vadlinijas par diend ieteicamo
Uzturviela Mediana (SKI) Diapazons o .o
energijas daudzumu zidiSanas perioda
(E %)
— 0, 1 i
Carbohydrates / 39.33E% 11.90- ﬁ/?i n?gteFrsA) 201(4|\'10$e"s:eﬁbgsour?1?rlllistri'(z)lf
Oglhidrati (10.19 E %) 56.62 E % 2017a) ’ ’ ),
<10 E % (free sugars / “brivie” cukuri)
0 _
Sugars / Cukuri (1783734EEW$ 410433;5 % (Nordic Council of Ministers, 2014;
' ) Veselibas ministrija, 2017a)
| 0, i i
Protein / 15.41E % 8.01- i/(l)inzigeErS/“ 201(4'\_102‘;": l_bc"””?". t of
Olbaltumvielas (5.48 E %) BOBE% | po17a) | , Veselibas ministrija,
25-30E%  (Veselibas  ministrija,
Fat / Tauki 41.63 E % 23.47— 2017a)
(10.05 E %) 57.34 E% 25-40E%  (Nordic Council of
Ministers, 2014)

* two out of 141 participants did not submit the 72-hour food diary / divas no 141 pétijuma
dalibniecém neiesniedza 72 stundu uztura dienasgramatu.

Like our elaborated results, other studies from Europe (Heghes et al., 2018;
Kresic et al., 2012; Hébel et al., 2018) report that women during lactation consume less energy,
than recommended. However, Hanson et al. (2015) suggest that not all women during
breastfeeding should increase their energy intake. Only women who are underweight or with
low gestational weight gain should increase their energy intake during the lactation period by
500 kcal (2092 kJ) per day. On the contrary, women who are overweight or obese do not need
additional energy intake during breastfeeding and can actually decrease the intake of energy by
500 kcal (2092 kJ) per day to lose weight without affecting milk production.

Although energy intake among the participants of this study was similar to data reported
from Greece, Croatia, and United States (Table 3.11.), energy intake from carbohydrates among
the participants from this study was the lowest, but energy intake from fat — the highest reported
of the values, compared to data from other countries (Table 3.11).

71



Table 3.11./3.11. tabula
Comparison of energy and macronutrients intake among lactating women in different
countries / Energijas un uzturvielu nodroSindjuma saltdzinajums sievietem zidiSanas
perioda daZadas valstis
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Carbohydrates/ | 3943 | 4470 | 47.80 | 5120 | 5060 | 47.13 | 52.00 | 49.00
Oglhidrati (E %) : : : : : : : :
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(E %)
Fa}é I/‘Z‘;Jk' 4163 | 3850 | 3570 | 31.00 | 36.00 | 37.80 | 31.80 | 34.40

Overall, a higher total energy intake among study participants was associated with
fruits & berries (p=0.182, p=0.039), plant-based fat (p=0.199, p=0.024), sweets & bakery goods
(p=0.229, p=0.009) intake. Plant-based fats, sweets & bakery goods are a rich source of fat, and
this could explain why median energy intake from fat among the participants was higher than
recommended (Table 3.10.). Low starchy food intake could explain why the median percentage
of energy intake from carbohydrates among the participants was lower than recommended.
Although a significant correlation between starchy food consumption and carbohydrate intake
was not found (p=-0.001, p=0.993).

Median total protein intake among the participants positively correlated with habitual
intake of eggs, meat & processed meat, fish & seafood, and milk & dairy products (p=0.281,
p=0.001, p=0.279, p=0.001 and p=0.333, p<0.0005). These product groups naturally are a good
source of protein in the diet (Nordic Council of Ministers, 2014).

Total carbohydrates intake weakly correlated with habitual fruit& berry consumption
among the participants (p=0.258, p=0.003). It could be explained by the fact that dominant
macronutrients found in fruit and berries are carbohydrates, mostly sugars (National Institute
for Health and Welfare of Finland, 2019; Nordic Council of Ministers, 2014).

Sugar intake among the participants was high and provided approximately one-fifth of
the total energy intake (Table 3.10.). If compared, then significantly higher sugar intake was
noted among the first study period (Annex XIV). Overall, a higher sugar intake was noted
among the study participants with a higher fruit & berries intake (p=0.257, p=0.003) which are
a natural source of sugars in the diet (Nordic Council of Ministers, 2014).
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Higher intake of fructose, glucose, and sucrose was noted among the participants from
the first study period, but the intake of galactose, lactose, and maltose did not significantly differ
among both study periods (Annex XIV). Overall, a higher fructose and glucose intake was noted
among the participants who consumed more vegetables, fruits & berries, and plant-based fats
(Annex XV). Above mentioned products, especially fruits and berries are a natural source of
simple sugars in the diet (Nordic Council of Ministers, 2014). A higher intake of sucrose was
noted among the participants who consumed more sweets & baked goods (Annex XV). A high
amount of table sugar (also known as sucrose) is usually added to these products which explains
the prior mentioned association (Nordic Council of Ministers, 2014).

Lactose is the main disaccharide found in milk; therefore, it is only evident that a more
frequent milk and dairy product consumption was associated with a higher intake of lactose
(p=0.654, p<0.0005). Also, a galactose (a moiety of the disaccharide lactose) intake was higher
among the participants who more frequently consumed milk and dairy products (p=0.436,
p<0.0005). Frequent caffeine-containing drink intake was also associated with a higher intake
of galactose (p=0.203, p=0.021), probably explained by the fact that most participants were
drinking coffee, cappuccino, latte, etc. drinks with added cow’s milk.

Starch is the main complex carbohydrate that provides energy. Although cereals, cereal
products, and potatoes are the dominant dietary source of starch (Nordic Council of
Ministers, 2014), the results from partial correlation analysis revealed that higher intake of
starch was among participants with higher habitual consumption of fruit & berries (p=0.174,
p=0.049).

Lactating women on average should consume 25 to 35 g of fibre per day (Nordic Council
of Ministers, 2014). Although median fibre intake (~ 22 g per day) among the participants of
this study was slightly lower than recommended, it was the highest reported value compared to
data from other countries (Table 3.11.). Plant-based products are the best source of fibre in the
diet (Nordic Council of Ministers, 2014). Therefore, it is only self-evident that fibre intake
among the participants positively correlated with pulses (p=0.278, p=0.001), vegetable
(p=0.313, p<0.0005), fruit & berries (p=0.317, p<0.0005) and plant-based fat (food group that
includes nuts, seeds, avocado) (p=0.436, p<0.0005) consumption. On the opposite, participants
who reported more frequent consumption of animal-based products, were consuming less fibre
(Annex XV).

Total energy intake from fat among the participants was higher than recommended
(Table 3.10.). Participants who according to the data from FFQ consumed more frequently
milk & dairy products (p=0.199, p=0.024), sweets & bakery goods (p=0.279, p=0.001) and
salty snacks & fast food (p=0.191, p=0.030) were consuming more fat. Prior mentioned food
products can contain a high amount of fat (Nordic Council of Ministers, 2014).

According to the data from the 72-hour food diary, participants of this study consumed
more saturated fatty acids than recommended (Table 3.12.). Dietary sources of saturated fatty
acids are animal products like eggs, meat, milk & dairy products, but plant-based products do
not contain saturated fatty acids, except for coconut butter & oil, palm oil, and cocoa butter
(National Institute for Health and Welfare of Finland, 2019). Also, a higher intake of saturated
fatty acids was reported among the participants with a higher intake of animal-based food
products and sweets & baked goods (may contain palm oil), but participants with a higher intake
of plant-based products were consuming less of saturated fatty acids (Annex XV).

If compared to data from other countries, saturated fatty acid intake among lactating
women in this study was similar to values reported from Croatia and Greece (Table 3.13.).
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Table 3.12./3.12. tabula

The median percentage of energy intake from fatty acids among the participants /
Medianais taukskabju uznemSanas daudzums pétijuma dalibniecem (N=139)

Fatty acids /

Median (IQR) /

Range / Diapazons

Guidelines for the intake of
fatty acids intake during
lactation period / Vadlinijas

Taukskabes Mediana (SKI) . v
par taukskabju uznemSanu
zidiSanas perioda (E %)
1412 E % <I0E% (Nordic Council of
SFA/PT (6 '18 E %3 4.69-25.17E % Ministers, 2014; Veselibas
' ministrija, 2017a)
1478 E % 0 10-20 E % (Nordic Council of
MUFA / MNT (5.13 E %) 5.66-27.79 E % Ministers, 2014)
6.90 E % 0 5-10 E % (Nordic Council of
PUFA/PNT (3.81 E %) 2.59-19.01 E % Ministers, 2014)
n-3 PUFA/ 1.10E % 0.11-6.49 E % At least / Vismaz 1 E % (Nordic
n-3 PNT (0.98 E %) ' ' ° Council of Ministers, 2014)
52dE% o <4 E % (European Food Safety
LATLS (3.12 E %) 181-17.46E% Authority, 2019a)
0.99 E % At least / Vismaz 0.5E %
ALA/ALS (0'71 E %) 0.27-6.62 E % (European Food Safety
' Authority, 2019a)
LA+ ALA/ 6.44E % 0 At least / Vismaz 5 E % (Nordic
LS + ALS (3.81 E %) 2.01-18.77E % Council of Ministers, 2014)

Table 3.13./ 3.13. tabula

Comparison of fatty acids intake among lactating women in different countries /
Taukskabju uznemsSanas daudzuma salidzinajums sievietem zidiSanas perioda daZadas
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Table 3.13. continued / 3.13. tabulas turpinajums
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The intake of monounsaturated fatty acids is associated with a reduced risk for
cardiovascular mortality, especially if saturated fatty acid intake is replaced by
monounsaturated fatty acid intake (Schwingshackl & Hoffmann, 2014). Oleic acid is usually
the most consumed monounsaturated fatty acid, with olive oil as the dominant source of oleic
acid in the diet (Schwingshackl & Hoffmann, 2014). Only Nordic Nutrition Recommendations
provide dietary guidelines about monounsaturated fatty acid intake and recommend that
10 % to 20 % of daily energy intake should be provided by monounsaturated fatty acids (Nordic
Council of Ministers, 2014). Monounsaturated fatty acid intake among the participants of this
study was within guidelines and compiled ~ 15 % of daily energy intake (Table 3.12.). If
compared to data from other countries, monounsaturated fatty acids intake among lactating
women in this study was similar to values reported from Croatia and Greece — Mediterranean
countries, where also the habitual intake of olive oil is high (Table 3.13.).

A higher monounsaturated fatty acid intake was noted among the participants with
a higher intake of plant-based fats (p=0.214, p=0.015). The obtained association could be
explained by the fact that olive oil — a rich source of monounsaturated fatty acids — was the
most commonly consumed oil among the participants according to the data from FFQ.

Monounsaturated fatty acid intake was also associated with habitual intake of salty
snacks & fast food (p=0.204, p=0.021). This association should be further evaluated, because
usually these food products mainly contain saturated fatty acids, but not monounsaturated fatty
acids (Schwingshackl & Hoffmann, 2014).

The human body cannot synthesize linoleic acid and e-linolenic acid, therefore both
essential fatty acids must be consumed via food (Nordic Council of Ministers, 2014). The intake
of polyunsaturated fatty acids should be 5 % to 10 % of total energy intake, of which at least
1 % should be provided by n-3 polyunsaturated fatty acids (Nordic Council of Ministers, 2014),
but linoleic acid intake should not exceed 4 % of daily energy intake (European Food Safety
Authority, 2019a). The combined intake of linoleic acid and a-linolenic acid should reach at
least 5 % of total energy intake (Nordic Council of Ministers, 2014).

Total polyunsaturated fatty acid and n-3 polyunsaturated fatty acid intake among the
study participants was within guidelines (~7 % of daily energy intake consumed via
polyunsaturated fatty acids and ~ 1 % of daily energy intake consumed by n-3 polyunsaturated
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fatty acids), but combined intake of linoleic acid and a-linolenic acid was above recommended
5 % of total daily energy intake (Table 3.12.). Compared to other countries, we report the
highest daily n-3 polyunsaturated fatty acid intake among lactating women (Table 3.13.).

Plant oils, avocado, nuts, and seeds are naturally a good source of unsaturated fatty acids
(Nordic Council of Ministers, 2014). Therefore, it is only self-evident, that a higher total
polyunsaturated fatty acid and n-3 polyunsaturated fatty acid intake among study participants
was associated with habitual intake of plant-based fats (p=0.287, p=0.001 and p=0.242,
p=0.006, respectively).

Linoleic acid intake among the study participants was higher than recommended
(~ 5 % of daily energy intake in contrary to recommended 4 % of daily energy intake, and in
comparison, linoleic acid intake among study participants was twice times higher than among
lactating women from France (Hébel et al., 2018) (Tables 3.12. and 3.13.).

a-linolenic acid intake among lactating women was significantly higher compared to data
reported from France (Hébel et al., 2018) (Table 3.13.), and overall was above 0.5 % of total
daily energy intake (Table 3.12.).

Both linoleic acid and a-linolenic acid intake was higher among the participants with
a higher intake of plant-based fats (p=0.262, p=0.003 and p=0.303, p=0.001, respectively),
which are naturally a dominant source of both n-6 and n-3 polyunsaturated fatty acids (Nordic
Council of Ministers, 2014).

The dietary overabundance of n-6 polyunsaturated fatty acids over
n-3 polyunsaturated fatty acids contributes to the higher risk of cardiovascular diseases,
cancer, rheumatoid arthritis, etc. (Simopoulos, 2002). Although, no reference values are
currently set for n-6 / n-3 polyunsaturated fatty acid ratio, proportion 5/ 1to 10 / 1 is preferable
for adults in reducing the risk of the above-mentioned diseases (Institute of Medicine of the
National Academies, 2005; Simopoulos, 2002). Median ratios of linoleic acid / a-linolenic
acid and n-6 / n-3 polyunsaturated fatty acid intake among the participants of this study were
approximately five, and it was twice times lower than ratios reported from Croatia and United
States (Table 3.13.).

Dietary guidelines of the European Food Safety Authority suggest that women during
reproductive age should consume at least 250 mg of eicosapentaenoic acid plus
docosahexaenoic acid per day (European Food Safety Authority, 2019a). During lactation,
an additional 100 to 200 mg of docosahexaenoic acid per day should be consumed (European
Food Safety Authority, 2019a).

Median eicosapentaenoic acid and docosahexaenoic acid intake (19 mg and 100 mg
per day, respectively) among the participants was significantly lower than recommended
(Table 3.14.). Low maternal intakes of eicosapentaenoic acid and docosahexaenoic acid have
been also reported from United States (30 mg per day for eicosapentaenoic acid and 60 mg per
day for docosahexaenoic acid) (Pratt, Durham & Sherry, 2014), France (70 mg per day for
docosahexaenoic acid) and Croatia (20 mg per day for eicosapentaenoic acid and 120 mg
per day for docosahexaenoic acid) (Hébel et al.,, 2018; Kresi¢et al., 2013; Pratt,
Durham & Sherry, 2014).

Fish and seafood are a good source of eicosapentaenoic acid and docosahexaenoic acid
(National Institute for Health and Welfare of Finland, 2019). Therefore, it is only self-evident
that habitual fish & seafood intake was associated with a higher intake of eicosapentaenoic acid
and docosahexaenoic acid intake among study participants (p=0.236, p=0.007 for
eicosapentaenoic acid and p=0.224, p=0.011 for docosahexaenoic acid).
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Table 3.14. / 3.14. tabula
Median intake of eicosapentaenoic acid and docosahexaenoic acid among the
participants / Medianais eikozapentaénskabes un dokozaheksaénskabes uznemsanas
daudzums pétijuma dalibniecém (n=139)

: . Guidelines for EPA and DHA intake

Fatty aC_'dS/ Medlin (IQR)/ Range / Diapazons | during lactation / Vadlinijas EPS un
Taukskabes Mediana (SKI) e .
DHS uznemSanai zidiSanas perioda

No guidelines regarding daily intake of

EPAEPS 18.82 mg 0.00-1962.00 mg | EPA/ Nav vadliniju par ieteicamo EPS
(96.17 mg) .
dienas devu
99.72 mg 200 mg per day / 200 mg diena (Nordic
DHA/DHS (217.97 mg) 0.00-4260.84 mg Council of Ministers, 2014)
250 mg of EPA + DHA plus
EPA+DHA / 131.27 mg additionally 100 to 200 mg of DHA per

0.00-6450.29 mg | day /250 mg EPS + DHS plus papildus
100 lidz 200 mg DHS diena (European
Food Safety Authority, 2019a)

EPS + DHS (308.02 mg)

trans fatty acids are a specific type of unsaturated fatty acids with at least one
non-conjugated carbon-carbon double bond in the trans configuration. The dominant dietary
sources of trans fatty acids are fried, grilled foodstuff or industrially produced products
containing partially hydrogenated plant oils (Nordic Council of Ministers, 2014).

Intake of industrially produced trans fatty acids has been associated with higher
low-density cholesterol level and a higher risk for the development of cardiovascular diseases.
Therefore, trans fatty acid intake from industrially produced products should be as low as
possible (European Food Safety Authority, 2010b; Nordic Council of Ministers, 2014).

On the 20" of May 2016, the Cabinet Regulation of the Republic of Latvia No. 301 setting
regulations regarding the maximum permitted amount of trans fatty acids in food products
entered in force (Ministru kabineta noteikumi Nr. 301, 2016). This regulation sets maximum
levels of trans fatty acid and applies to both domestic and imported food products containing
industrially produced trans fatty acids. Therefore, manufacturers had to modify their products
to comply with the permitted norms set in the Regulation. The maximum permitted amount of
trans fatty acids according to Cabinet Regulation No. 301 (2016) may not exceed:

e 2 per 100 g of the total amount of fats;

e 10 g per 100 g of the total amount of fats (if a product contains less than 3 % of
total fat);

e 4 g per 100 g of the total amount of fats (if a product contains 3 % to 20 % of
total fat) (Ministru kabineta noteikumi Nr. 301, 2016).

trans fatty acids can also be naturally found in foodstuff derived from ruminant animals
(meat, milk & dairy products), and these trans fatty acids are not associated with the higher risk
of cardiovascular diseases (European Food Safety Authority, 2010Db).

Overall, trans fatty acid intake in industrialized countries varies from 2 to 8 g per day
(Larqué, Zamora & Gil, 2001) with a higher trans fatty acid intake observed in the United
States, but lower in Europe, especially Mediterranean countries (Craig-Schmidt, 2006).
Calculated median trans fatty acids intake among the participants (0.55 g per day) was lower
than data reported from Romania (0.95 g per day) and Croatia (1.72 g per day)
(Heghes et al., 2018; Kresic et al., 2013).

Median dietary intake of trans fatty acids among the participants positively correlated
with habitual intake of milk & dairy products (p=0.421, p<0.0005) and sweets & baked goods
(p=0.312, p<0.0005). This is similar to dietary patterns among the lactating women from
Germany where milk and dairy products were also the major source of trans fatty acids
(Precht & Molkentin, 1999) in the diet of lactating women, while major dietary sources of
trans fatty acids for lactating women in Poland, Croatia, Germany, and Turkey were sweets,
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snacks, baked goods and fried food (Kresi¢et al., 2013; Mojska et al., 2003;
Precht & Molkentin, 1999).

On the opposite, participants with a higher pulse and vegetable intake overall had a lower
median trans fatty acid intake (Annex XV).

Unfortunately, due to a lack of information regarding the fatty acids composition of
different foodstuff, we were not able to use the national food composition database of Latvia.
Instead, we used the Finish Food Composition database Fineli (National Institute for Health
and Welfare of Finland, 2019) to calculate median trans fatty acids intake. Therefore, actual
trans fatty acid intake from industrially produced products among this study participants could
differ.

Also, data from Finish Food Composition database Fineli (National Institute for Health
and Welfare of Finland, 2019) do not distinguish industrially produced trans fatty acids from
naturally produced trans fatty acids, and only total daily trans fatty acid intake among the study
participants was calculated. Nevertheless, considering current legislative norms in Latvia
(Ministru kabineta noteikumi Nr. 301, 2016), actual trans fatty acids intake among lactating
women in Latvia are probably low and should not raise health concerns.

Lipid cholesterol is found in animal-based food products (meat, eggs, milk & dairy
products), but can also be synthesized in the human body. Cholesterol is used to produce
bile acids, and it is a compound of cell membranes (Nordic Council of Ministers, 2014).
High intake of cholesterol can potentially increase the risk of cardiovascular diseases; therefore,
it is recommended to consume less than 300 mg of cholesterol per day (Reiner et al., 2011).

The median intake of cholesterol among study participants was around 273 mg per day,
and this is lower than reported cholesterol intake among lactating women in Italy — 362 mg
per day (Giammarioli et al., 2002). Participants from this study who were consuming more
animal-based products, were accordingly consuming more cholesterol, but lower cholesterol
intake was noted among the participants with a higher plant-based food product intake
(Annex XV).

Few participants noted the use of alcohol during the study period — mainly red wine (n=3),
white wine (n=2), or beer (n=2). For four participants the small amount of alcohol was
consumed via dessert — tiramisu. Nevertheless, the total median alcohol intake among
above-mentioned participants did not exceed the upper limit of daily alcohol intake — 10 g per
day.

It seems that maternal intake of essential elements does not directly affect essential
element content in human milk (except for iodine and selenium) (Keikha et al., 2017). However,
nutrients, including essential element intake, during lactation should be increased to
compensate for nutrient losses via human milk. Median daily essential element intake among
the participants, calculated from the 72-hour food diary in comparison to dietary guidelines
(quidelines can be found in Annex I11), is reported in Fig. 3.1.

Calcium intake during lactation should be increased and reach 900 mg per day (Veselibas
ministrija, 2017a). Milk and dairy products are a good source of calcium (Nordic Council of
Ministers, 2014). Also, in this study, a significantly higher calcium intake was observed among
the participants who consumed milk & dairy products more frequently (p=0.520, p<0.0005).
Nevertheless, only for ~ 42 % of the participants median daily calcium intake reached the
recommended 900 mg per day (Fig. 3.1.). Similar, researchers from France, Poland, Croatia,
and United States (Table 3.15.) report low calcium intake among lactating women, and this
raises concern.

Overall, 27 participants were using dietary supplements containing calcium, and for them,
calcium intake was significantly higher and reached sufficient daily intake (1064.92 mg
of calcium per day) compared to participants who consumed calcium only via food
(median = 791.38 mg of calcium per day, p<0.0005).

For ten participants median calcium intake was below the defined lower intake level of
calcium (400 mg per day). A prolonged low intake of calcium can affect bone health
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(Nordic Council of Ministers, 2014). For two participants who were using dietary supplements,
the median daily intake of calcium exceeded the tolerable upper intake level (2500 mg per day).
Frequent high calcium intake can impair kidney function and lead to kidney stones (European
Food Safety Authority, 2012).

100%
80%
60%
40%
20%

0%

Percentage of the participants /
Procentualais dalibniecu sadalijums

‘g‘a\.\s -'A\SXS N\a%'(\“ 16\7“ \ C\‘& %e\eos \ 8065

a\c\\ 0‘5&0{
| A= s \ (\\“‘0 XQ@ A

|
NS . o WY
L ?ow“ 60‘“““;%0 gt e T8

3
Q.
¢

Essential elements / Esencialie elementi
®>100 % of recommended intake / >100 % no ieteicama daudzuma
B 75 % to 99 % of recommended intake / 75 % Iidz 99 % no ieteicama daudzuma
m 50 % to 74 % of recommended intake / 50 % Iidz 74 % no ieteicama daudzuma
25 % to 49 % of recommended intake / 25 % lidz 49 % no ieteicama daudzuma
E 0 % to 24 % of recommended intake / 0 % lidz 24 % no ieteicama daudzuma
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Table 3.15./ 3.15. tabula
Comparison of essential elements intake among lactating women from different
countries / Esencialo elementu uznemsanas daudzuma salidzindjums sievietem zidiSanas
perioda daZadas valstis
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daudzums b= = a o2 F<Z 5
~ ~— =
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Table 3.15. continued / 3.15. tabulas turpinajums
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Although it seems that phosphorus level in human milk is not affected by the direct
maternal intake of phosphorus, women during lactation are advised to increase the intake of
phosphorus up to 900 mg per day (Veselibas ministrija, 2017a). Phosphorus is found in both
animal-based (milk and dairy products, meat & meat products) and plant-based foodstuff
(cereals, pulses, etc.) (Nordic Council of Ministers, 2014). Also, in this study, a higher intake
of phosphorus was noted among the participants with a higher intake of milk & dairy products
(p=0.346, p<0.0005) and plant-based fats (p=0.241, p=0.006). Overall, for most participants
(~ 89 %) daily intake of phosphorus reached the recommended 900 mg per day (Fig. 3.1.), and,
compared to other countries, we report the highest phosphorus intake among lactating women
(Table 3.15.). For one participant the median phosphorus intake exceeded the upper intake level
of 3000 mg per day. Excessive phosphorus intake can lead to kidney damage and calcification
of blood vessels (Nordic Council of Ministers, 2014).

Potassium can be easily taken up with vegetables, fruits, berries, nuts, and seeds (Nordic
Council of Ministers, 2014). Also, potassium intake among the participants positively
correlated with vegetable, fruit & berries, plant-based fat intake (p=0.325, p<0.0005, p=0.245,
p=0.005 and p=0.388, p<0.0005, respectively). Although, compared to Poland and the United
States (Table 3.15.), lactating women in Latvia consume more potassium, just over half of the
participants in this study (~ 55 %) had a potassium intake of 3100 mg per day (Fig. 3.1.).
For two participants the median daily intake of potassium did not even reach the lower intake
level (1600 mg per day). Insufficient potassium intake could potentially lead to sodium
retention in the body and increased blood pressure (Nordic Council of Ministers, 2014).

Sodium intake should be limited to 2000 mg per day (or maximum of 5000 mg as salt)
(European Food Safety Authority, 2019a; Veselibas ministrija, 2017a), because high sodium
intake is associated with higher blood pressure and water retention in the body (Veselibas
ministrija, 2017b). Studies show that the dominant source of sodium in the diet among the adult
Latvian population is processed foodstuff (Lazda, Goldmanis & Siksna, 2018).

Unfortunately, sodium intake among the majority of the participants (~ 63 %) was higher
than recommended (Fig. 3.1.), and it was associated with the habitual intake of
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eggs, meat & meat products (p=0.306, p<0.0005) and milk & dairy product intake (p=0.196,
p=0.026). It was probably since meat products like sausages, ham etc. and dairy products like
cheese usually contain a high amount of salt (more than 1 g of salt per 100 g of the product)
(National Institute for Health and Welfare of Finland, 2019). Similar sodium intake values
among lactating women have been reported also from France and Poland, but lactating women
in the United States consume 1.3 times more sodium compared to results from this study
(Table 3.15.).

During lactation, magnesium is mobilised from maternal bones and transferred to the
mammary glands. Therefore, the current maternal intake of magnesium does not directly
influence magnesium content in human milk (Dror & Allen, 2018). Also, according to the
guidelines, there is no need to increase magnesium intake during lactation and it should be kept
at 280 mg per day (Veselibas ministrija, 2017a). Nuts, dark chocolate, green leafy vegetables,
pulses, and cereals provide magnesium in the diet (Nordic Council of Ministers, 2014).

Approximately for 77 % of the participants, the median daily intake of magnesium
reached at least 280 mg (Fig. 3.1.), and we reported the highest daily magnesium intake among
the countries (Table 3.15.). Participants with a higher habitual intake of plant-based products
overall had a higher intake of magnesium, but a lower magnesium intake was noted among the
participants with a higher animal-based product intake (Annex XV).

According to the national guidelines (Veselibas ministrija, 2017a), iron intake during
lactation should reach 15 mg per day. Unfortunately, according to the data from the
72-hour food diary, only for approximately 39 % of the participants the median daily iron intake
reached at least 15 mg (Fig. 3.1.). Insufficient iron intake among lactating women has also been
reported from Croatia, France, and Poland (Table 3.15.).

Iron from meat and meat products are better absorbed compared to plant-based food
products (Nordic Council of Ministers, 2014). Interestingly, that a higher iron intake was among
the participants who consumed more of plant-based products (Annex XV), but less of
animal-based food products like meat (p=-0.285, p=0.001). Many participants during the study
period were using dietary supplements containing iron (n=32) and for them, iron intake reached
the recommended daily intake and was significantly higher (24.20 mg of iron per day)
compared to participants who were consuming iron only via food (11.40 mg per day, p<0.0005).

For five participants median daily iron intake exceeded the upper intake level (60 mg
per day). Excessive intake of iron can cause gastrointestinal discomfort to a woman — nausea,
abdominal pain, and diarrhea (Nordic Council of Ministers, 2014).

Nutritional requirements for zinc during lactation are significantly increased (up to 11 mg
per day) (Veselibas ministrija, 2017a). According to the data from this study, for
58 % participants median daily zinc intake reached the recommended 11 mg per day (Fig. 3.1.).
Although zinc is widely found in both animal and plant-based products (Nordic Council of
Ministers, 2014), it seems that low zinc intake during breastfeeding is a common problem,
because significantly lower intake of zinc among lactating women is also reported by other
researchers (Table 3.15.). A higher zinc intake was noticed among the participants with a higher
plant-based fat (like seeds, nuts etc.) intake (p=0.208, p=0.019).

For five participants the median daily intake of zinc exceeded the upper tolerable level —
25 mg per day. Prolonged elevated zinc intake can impair copper absorption (European Food
Safety Authority, 2014b).

Selenium is also one of few nutrients whose content in human milk is directly affected
by maternal diet (Zachara & Pilecki, 2000). To compensate for selenium loss via human milk,
lactating women are encouraged to increase their daily selenium intake by an additional 10 pg
(in total intake should reach 60 pg per day). Animal food sources like fish, meat, eggs, and milk
are a better source of selenium than plant-based products (pulses, mushrooms etc.) (Nordic
Council of Ministers, 2014). Adequate selenium intake was reached among 73 % of the
participants (Fig. 3.1.), and higher selenium intake was among the participants with a higher
habitual intake of eggs, meat & processed meat (p=0.174, p=0.050) and milk & dairy product
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intake (p=0.298, p=0.001), but lower intake was observed among the participants with higher
consumption of starchy food products (p=-0.200, p=0.023). Overall, we report low selenium
intake for lactating women, if compared to data from Croatia and United States (Table 3.15.).

For one participant median selenium intake did not reach the lower intake level (20 pg
per day), but for three participants median selenium intake exceeded the upper tolerable level
(300 pg per day). Prolonged low selenium intake can impair the function of the immune system,
but prolonged excessive selenium intake can cause nail, hair deformities, nerve, and liver
damage (Nordic Council of Ministers, 2014).

lodine is vital for an infant’s physical and mental development and exclusively breastfed
infants solely depend on iodine supply via human milk. lodine is one of the few nutrients in
human milk that is directly affected by maternal diet (Keikha et al., 2017). Studies show that
approximately 40 % to 45 % of iodine from the maternal diet is transferred to human milk
(Laurberg & Andersen, 2014). As iodine content in human milk is affected by the maternal
intake of iodine (Henjum et al., 2017; Petersen et al., 2020), women should pay special attention
to sufficient iodine intake during lactation and consume 150 pg to 250 pg of iodine per day
(Veselibas ministrija, 2017a).

According to the evaluation of the 72-hour food diary, for most of the participants (56 %),
median daily intake of iodine reached the minimum recommended daily intake of iodine —
150 pg per day (Fig. 3.1.). Fish & seafood, milk & dairy products, and iodised salt are the main
iodine source in the diet (Nordic Council of Ministers, 2014), and overall, a higher intake of
iodine in this study was noted among the participants with a higher intake of fish & seafood
(p=0.190, p=0.032) and milk & dairy products (p=0.400, p<0.0005).

Unfortunately, we did not collect data on whether participants used iodised salt, but,
overall, its consumption among the Latvian population is low — only in approximately 4 % of
households in Latvia an iodised salt is used (Veselibas ministrija, 2020). Nevertheless,
compared to other countries, we report the highest iodine intake among lactating women
(Table 3.15.). Also, it should be noted that for eight participants’ median daily iodine intake did
not even reach the lower intake level (70 pg per day). Low iodine intake can impair the
production of thyroid hormones and therefore affect metabolism (Nordic Council of
Ministers, 2014).

Vitamin content in human milk can be affected by maternal diet, therefore women during
lactation should pay special attention to adequate vitamin intake (Bravi et al., 2016). Median
vitamin intake among the study participants, calculated from the 72-hour food diary in
comparison to dietary guidelines (guidelines can be found in Annex 111), is reported in Fig. 3.2.
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Fig. 3.2. Median daily vitamin intake among the study participants in comparison to
dietary guidelines / 3.2. att. Diena uznemtais vitaminu daudzums pétijuma dalibniecem,
salidzinot ar uztura vadlinijam (n=139)

The content of vitamin A in human milk could be affected by the maternal intake of
vitamin A (Dror & Allen, 2018). Also, vitamin A requirements during lactation are increased
and should reach 1100 pg per day (Veselibas ministrija, 2017a). Vitamin A can be found in
animal-based foodstuff (eggs, butter, fish liver oil etc.) or A vitamin provitamins, mainly
[-carotene, can be found in green leafy vegetables, red- and orange-coloured vegetables and
fruits (Nordic Council of Ministers, 2014). A higher intake of vitamin A in this study was noted
among the participants who were consuming more milk & dairy products (p=0.284, p=0.001)
and plant-based fats (p=0.202, p=0.022). Median consumption of vitamin A among the
participants was low — only approximately 27 % of the participants reached the daily adequate
intake of 1100 pg per day. It also should be emphasized that for 24 participants, the median
daily intake of vitamin A did not even reach the recommended lower intake level (400 ug
per day). Insufficient intake of vitamin A for a prolonged period can affect vision
(Nordic Council of Ministers, 2014). Other researchers also report low vitamin A intake among
lactating women (Table 3.16.).

Carotenoids are vital for the vision and cognitive development of the infant, and
carotenoid content in human milk is directly affected by the maternal intake of carotenoids
(Zielinska, Hamulka & Wesolowska, 2019). Median carotenoid intake among participants was
approximately 9724 ug per day, and the intake of carotenoids was associated with vegetable
(p=0.305, p<0.0005) and plant-based fat (p=0.266, p=0.002) intake which are a natural source
of carotenoids (Nordic Council of Ministers, 2014). Researchers from Poland report a higher
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carotenoid (~ 14880 ug per day) (Zielinska, Hamulka & Wesolowska, 2019) intake among
lactating women compared to our data.

Table 3.16. / 3.16. tabula
Comparison of vitamin intake among lactating women from different countries /
Vitaminu uznemsana daudzuma salidzinajums sievietem zidisanas perioda daZadas valstis
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Vitamin D/
Vitamins D (ng)
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(a-tocopherol) /
Vitamins E
(a-tokoferols) (mg)
Vitamin K/
Vitamins K (ng)
Vitamin C/
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Vitamin B/
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Vitamin B, /
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Vitamin Bs
(NE) / Vitamins B3 32.39 13.10 16.20-16.80 NI/ NI 35.00
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* Total dietary folate equivalents = food folates (ng) + (1.7 x pg of folac acid) /
folatu ekvivalenti = partikas folati (ug) + (1.7 x ug folskabes) (European Food Safety
Authority, 2019a).

5.49 1.90 2.70-3.23 1.50-1.69 3.60

12.75 6.50 10.40-11.90 NI/ NI 6.30

117.37 NI/ NI NI/ NI NI/ NI 102.40

104.00 69.10 127.80-163.00 NI/ NI 80.20

1.37 1.00 1.20-1.40 1.11-1.14 1.50

1.64 1.30 1.60-1.80 NI/ NI 1.80

2.03 1.30 1.90-4.80 1.33-1.74 1.80

306.42 211.90 310.00-436.50 104.45-106.59 492.20

4.36 4.20 3.204.04 NI/ NI 4.20

It is recommended that the intake of vitamin D for women during breastfeeding should
be 10 pg (400 IU) per day. During winter, the intake of vitamin D should be increased up to
15-20 pg (600 1U) per day (Veselibas ministrija, 2017a; Veselibas ministrija, 2017b). Oily fish,
meat, and eggs may contribute to the vitamin D intake (Nordic Council of Ministers, 2014).
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Only for 36 % of the participants, the median intake of vitamin D reached at least 10 pg
per day (Fig. 3.2.). Nevertheless, compared to other studies, we report the highest median
vitamin D intake among lactating women (Table 3.16.).

However, it should be noted that food is not the primary source of vitamin D. Vitamin D
is predominantly synthesised in the skin from the cholesterol due to exposure to the sunlight,
more specifically — sun's ultraviolet B rays (Nordic Council of Ministers, 2014; Veselibas
ministrija, 2017b). The presence of the sun's ultraviolet B rays depends on the angle of the fall
of the sunlight. D vitamin synthesis in the skin is possible only when the angle of the sunlight
exceeds 50 degrees relative to the horizon. Due to the geographical location of Latvia, from the
end of November till the beginning of February sun's ultraviolet B rays irradiation is insufficient
to initiate vitamin D synthesis in the skin, therefore, additional D vitamin intake may be
required (Zarins, Neimane & Bodnieks, 2018).

For 32 participants median daily intake of vitamin intake did not even reach the lower
intake level (2.5 pg per day). In the long-term low vitamin D intake can affect bone health
(Nordic Council of Ministers, 2014).

According to the data from the 72-hour diary — D vitamin was the most consumed dietary
supplement among the study participants (n=59) and overall, the median D vitamin intake
among the participants who used dietary supplement was significantly higher (~ 22 pg per day)
compared to participants who consumed D vitamin only via food (~ 4 ug per day, p<0.005).
However, D vitamin supplements should be used with caution because excessive intake of
vitamin D can impact kidney function and lead to kidney stones. For 11 participants median
daily intake of vitamin D exceeded the upper intake level (100 pg per day).

Vitamin E content in human milk is not associated with vitamin E content in human milk
(Dror & Allen, 2018). However, to compensate for vitamin E loss via human milk, women
should increase their vitamin E intake up to 11 mg per day (Veselibas ministrija, 2017a).
Plant-based fats (plant oils, nuts, seeds, and avocado), as well as egg yolk, is a good source of
vitamin E (Nordic Council of Ministers, 2014). Therefore, it is only self-evident that a higher
vitamin E intake was among the participants with a higher intake of plant-based fat sources
(p=0.247, p=0.005), and overall, for 60 % of the participants median intake of vitamin E was
within national dietary guidelines (Fig. 3.2.). Compared to France and the United States,
vitamin E intake among our study participants was two times higher (Table 3.16.).

Vitamin K content in human milk is low and not influenced by maternal intake
(Dror & Allen, 2018). Also, according to the guidelines, there is no need for women to increase
vitamin K intake during lactation, and it should be kept 70 ug per day (European Food Safety
Authority, 2019a). Green leafy vegetables, as well as plant oils, are a major source of vitamin K
in the diet (Nordic Council of Ministers, 2014).

Also, among the study participants with a higher vegetable, fruit and plant-based fat
intake, K vitamin intake was accordingly higher (Annex XV), and, for the majority of the
participants (~ 84 %), vitamin K intake reached at least 70 ug per day (Fig. 3.2.). Researchers
from the United States report similar values for vitamin K intake among lactating women to
our elaborated results (Table 3.16.).

Vitamin C content in human milk can highly vary due to diverse maternal intake of
vitamin C (Dror & Allen, 2018), and women during lactation should consume around 100 mg
of vitamin C per day (Veselibas ministrija, 2017a). Vegetables, fruits, and berries are a good
source of vitamin C (Nordic Council of Ministers, 2014), and also according to the data from
this study — participants, who consumed more vegetables (p=0.277, p=0.002), fruits & berries
(p=0.244, p=0.006) and plant-based fat sources (p=0.252, p=0.004), also consumed more of
vitamin C. However, only among 54 % of the participants, the median daily intake of vitamin C
reached the recommended 100 mg per day (Fig. 3.2.). Low vitamin C intake has also been
reported from France and the United States (Table 3.16.).

It is still unclear if maternal intake of vitamin Ba affects its content in human milk
(Dror & Allen, 2018; European Food Safety Authority, 2016c), but it is advised to increase
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vitamin B intake up to 1.6 mg per day (Veselibas ministrija, 2017a). Although vitamin B is
widely found both in animal and plant-based foodstuff (European Food Safety Authority,
2016c¢), according to the data from this study, for only 38 % of the participants the intake of
vitamin B was sufficient (at least 1.6 mg per day), and overall, vitamin By intake was higher
among participants who consumed more of vegetables, fruits & berries and plant-based fat
products (Annex XV). Similarly, low vitamin B intake among lactating women have been also
reported in Poland and the United States (Table 3.16.).

Vitamin B2 content in human milk is sensitive to maternal nutrition (Dror & Allen, 2018;
European Food Safety Authority, 2017). Therefore, to compensate for vitamin loss via
human milk, the intake of vitamin B> during lactation should be increased up to 1.7 mg per day
(Veselibas ministrija, 2017a). Only for approximately half of the participants (~ 49 %), the
median vitamin B> intake reached the recommended daily intake (Fig. 3.2.). Vitamin B; intake
was positively associated with habitual milk & dairy product intake (p=0.465, p<0.0005), which
are a good source of vitamin B> (European Food Safety Authority, 2017).

Unfortunately, for nine participants median daily intake if vitamin B2 did not even reach
the lowest intake level (0.8 mg per day). Insufficient intake of vitamin B> can cause weakness
and fatigue (Nordic Council of Ministers, 2014).

If compared to other countries, vitamin B> intake among the participants of this study was
similar to data reported from Poland and the United States (Table 3.16.).

It seems that vitamin Bs content in human milk is directly affected by the maternal intake
of vitamin B3z (European Food Safety Authority, 2014a). Therefore, women during lactation
should increase their vitamin B3 intake up to 20 mg per day (Nordic Council of Ministers, 2014).
The main food sources of vitamin Bz are meat & meat products, cereals & cereal products, and
milk & dairy products (European Food Safety Authority, 2014a; Nordic Council of
Ministers, 2014).

Other countries like Poland and France report low vitamin B3z intake among lactating
women (Table 3.16.), but in this study, vitamin Bz intake for the majority (~ 87 %) of the
participants was adequate. Overall, vitamin Bz intake was associated with habitual intake of
eggs, meat & processed meat, fish & seafood, milk & dairy product (Annex XV).

Vitamin Be intake during lactation should be increased up to 1.5 mg per day, and it seems
that vitamin Be content in human milk is directly affected by maternal diet (Dror & Allen, 2018;
European Food Safety Authority, 2016a; Veselibas ministrija, 2017a). Dominant sources of
vitamin Be in the diet are animal-based (milk, dairy products, meat, and fish) (Nordic Council
of Ministers, 2014). On the contrary, in this study, participants who consumed more vitamin Bs
were consuming more plant-based foodstuff — vegetables, fruits & berries, and plant-based fats
(Annex XV).

According to the data from 72-hour food diary, approximately 79 % of the participants
the intake of vitamin Bg was within guidelines (Fig. 3.2.). Similar values for vitamin Be intake
among lactating women have also been reported from Poland, Croatia, and the United States
(Table 3.16.). Nevertheless, it should be mentioned that for three participants median
vitamin Be intake did not even reach the recommended lowest intake level (0.8 mg per day). In
long term, vitamin Be deficiency is associated with microcytic anemia (Nordic Council of
Ministers, 2014).

Sufficient vitamin Bg intake during gestation (400 pg per day) reduces the risk of foetus
developing neural tube defects (Veselibas ministrija, 2017b). Also, during lactation, the intake
of vitamin Bg maintains elevated (500 pug per day) (Veselibas ministrija, 2017a). Green leafy
vegetables, broccoli, pulses are a good source of vitamin Bg (Nordic Council of
Ministers, 2014). Nevertheless, it should be noted that heat treatment reduces the content of
vitamin By by at least one quarter. Therefore, vitamin Bg rich vegetables should be consumed
fresh as often as possible (United States Department of Agriculture, 2007).

A higher vitamin By intake was noted among the participants with a higher intake of
vegetables, fruits & berries, pulses, and plant-based fat products (Annex XV). However, results
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from the 72-hour food diaries revealed that the median vitamin Bg intake among study
participants was the lowest, compared to other nutrient intakes — only for 22 % of the
participants, the median daily intake of vitamin Bg reached the recommended 500 pg per day
(Fig. 3.2.). In most cases, the recommended daily intake of vitamin Bg was reached because
additionally to food, dietary supplements containing vitamin Bg were consumed. Only three
participants reached the recommended daily intake of vitamin Bg only via food. This indicates
that it is unlikely that food alone can provide enough vitamin Bg for women during lactation,
and similarly to guidelines during pregnancy (Veselibas ministrija, 2017b), women during
lactation should consider the use of a dietary supplement containing vitamin Bg to achieve an
adequate intake of this vitamin. Low vitamin Bg intake during lactation has also been reported
from France and Poland. Especially low vitamin Bg intake have been reported among lactating
women from Croatia (Table 3.16.).

Unlike other B group vitamins, there is no need to increase the intake of vitamin Bi2
during lactation, and it should be kept 2 pg per day (Veselibas ministrija, 2017a). However,
considering that vitamin B> can be mainly found only in animal-based products, vegetarians
and vegans during lactation should consider the use of B1> dietary supplements (Nordic Council
of Ministers, 2014).

In total, for 79 % of the participants, the intake of vitamin B1> was within guidelines.
Also, the intake of vitamin Bi> was higher among the participants who consumed more
animal-based foodstuff (Annex XV). Similar values for vitamin B1. intake have been reported
from France and the United States (Table 3.16.).

The lowest daily intake of vitamin B2 is set at 1 pug per day (Nordic Council of Ministers,
2014). For 14 participants (mostly among participants who were vegetarians or vegans),
the median vitamin By intake did not reach the recommended lowest daily intake. In the
long-term insufficient intake of vitamin B, can impair the production of red blood cells and
therefore lead to anemia (Nordic Council of Ministers, 2014).

Summary of Chapter 3.3./ 3.3. nodalas kopsavilkums

Overall, evaluation of the food frequency questionnaire and 72-hour food diaries revealed
that participants who consumed more plant-based products had a higher intake of fibre,
potassium, magnesium, iron, carotenoids, vitamins (C, B1, Bs, Bo, and K), but lesser intake of
fat, saturated fatty acids, and cholesterol. Participants with a higher animal-based product intake
consumed more protein, fat, saturated fatty acids and cholesterol, sodium and salt, selenium,
iodine, vitamins Bz and Bi. Milk & dairy product, as well as sweets & bakery product
consumption, were associated with a higher saturated fatty acid and trans fatty acid intake.
Participants with a higher milk & dairy product intake consumed more calcium, phosphorus,
and iodine, but participants who were eating fish and seafood more frequently were consuming
more of iodine, eicosapentaenoic acid, and docosahexaenoic acid.

According to the evaluation of the 72-hour food diary, participating women received
adequate energy intake from protein. Energy intake from fat was higher than recommended,
but energy intake from carbohydrates inadequate. Participants consumed more fat, saturated
fatty acids, and salt than recommended, but dietary intake of fibre, eicosapentaenoic acid, and
docosahexaenoic acid, essential elements — calcium, iron, and vitamins — A, D, By, B2, By was
lower than recommended. Low intake for the majority of vital nutrients was due to insufficient
intake of nutritious foods like vegetables, fruits, berries, pulses, cereals, milk & dairy products,
and fish.

Kopumd, partikas produktu lietoSanas biezuma anketu un 72-stundu uztura
dienasgramatu izvértejums atklaja, ka tam pétijuma dalibniecem, kuras uznéma vairak augu
valsts izcelsmes produktus, uztura bija vairak skiedrvielu, kalija, magnija, dzelzs, karotenoidu,
vitaminu (C, Bi, Be, Bo un K), bet mazak — tauku, tai skaita piesatinato taukskabju un
holesterina. Tas pétijuma dalibnieces, kuras uznéma vairak dzivnieku valsts izcelsmes
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produktu, uznéma vairak olbaltumvielu, tauku, tai skaitda piesatindato taukskabju un holesterina,
natrija un sals, seléna, joda, vitaminu Bz un Bi. Piena & piena produktu, ka art
saldumu & konditorejas izstradajumu paterésana bija saistita ar augstaku piesatindto
taukskabju un trans taukskabju uznemsanu. Pétijuma daltbniecem, kuras patéreja vairak pienu
& piena produktus, uztura bija vairak kalcija, fosfora un joda, bet petijuma dalibnieces, kuras
vairak pateréja zivis & juras veltes, uznéma vairdak joda, eikozapentaénskabes un
dokozaheksaénskabes.

72-stundu uztura dienasgramatu izvertejums noradija, ka pétijuma dalibnieces ir
uznemusas pietiekamu energijas daudzumu ar olbaltumvielam. Energijas uznemSana ar
taukiem bija augstaka neka ieteicams, bet energijas uznemSana ar oglhidratiem —
nepietickama. Peétijuma dalibnieces uznéma vairak tauku, piesatinato taukskabju un sals nekd
rekomendeéts, bet skiedrvielu, eikozapentaénskabes, dokozaheksaénskabes, esencialo elementu
— kalcija, dzelzs un A, D, B1, B2, By vitaminu uznemsana bija nepietickama. Nepietickama
uzturvielu uznemsana skaidrojama ar tadu uzturvielam bagatu produktu ka darzeni, augli,
ogas, paksaugi, graudaugi, piens & piena produkti, zivis Zemo patérinu.

3.4. Human milk composition in relation to maternal nutrition / Uztura ietekme uz mates
piena sastavu

Human milk in the first six months of life is the sole nutrient source for the infant
(Andreas, Kampmann & Le-Doare, 2015; Hale & Hartmann, 2017). Since maternal diet can
affect human milk composition, it is important to evaluate what nutrients in human milk are
directly affected by the maternal diet (Andreas, Kampmann & Le-Doare, 2015; Innis, 2014).

3.4.1. Impact of maternal nutrition on macronutrient (fat, protein, lactose) content in
human milk / Uztura ietekme uz makrouzturvielu (tauku, olbaltumvielu, laktozes) saturu
mates piend

Data statistical analysis did reveal few significant, but weak correlations between habitual
dietary intake of specific food groups and macronutrient content in human milk. For example,
a lower fat content in human milk was noted among the participants with a higher intake of
fish & seafood (p=-0.196, p=0.030), but a higher protein content in human milk was observed
among the participants with a higher habitual intake of pulses (p=0.184, p=0.041),
plant-based fats (p=0.201, p=0.025) and salty snacks & fast food (p=0.180, p=0.047).

According to the data from 72-hour food diaries, protein content in human milk positively
correlated with median maternal intake of monounsaturated fatty acids (p=0.178, p=0.049),
n-3 polyunsaturated fatty acids (p=0.264, p=0.003), a-linolenic acid (p=0.335, p<0.0005), iron
(p=0.220, p=0.015) and vitamin Bes (p=-0.390, p<0.0005). Lactose content in human milk
positively correlated with monounsaturated fatty acid (p=0.199, p=0.027) and selenium
(p=0.185, p=0.041) intake, but negatively with sugar (p=-0.198, p=0.029) and vitamin Bs
(p=-0.650, p<0.0005) intake. However, no direct correlation was found between maternal
intake of fat, protein or lactose and the content of these macronutrients in the human milk
(p>0.05).

3.4.2. Impact of maternal nutrition on qualitative and quantitative fatty acid
composition in human milk / Uztura ietekme uz kvalitativo un kvantitativo taukskabju
sastavu mates piena

Fatty acids <C16 are synthesized in the lactocytes from the glucose. Fatty acids (>C16)
cannot be synthesized in the lactocytes, therefore are derived from the maternal bloodstream
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(recent meal, endogenous stores, or release from the liver), and therefore reflect maternal diet
(Hale & Hartmann, 2017).

Saturated fatty acids level in human milk in this study positively correlated with habitual
eggs, meat & meat product (p=0.211, p=0.017), fish & seafood (p=0.217, p=0.014) and
milk & dairy product (p=0.368, p<0.005), as well as sweet & bakery good intake (p=0.187,
p=0.034). Meat & meat products, milk & dairy products, and sweets & bakery goods are the
main sources of saturated fatty acids in the diet (National Institute for Health and Welfare of
Finland, 2019), thus explaining the correlations elaborated.

Fish and seafood are not the saturated fatty acid source in the diet. Even fatty fish contain
only around 2% to 5 % of saturated fat (National Institute for Health and Welfare of
Finland, 2019), therefore other factors should be considered to explain why participants with
a higher fish & seafood intake had a higher level of saturated fatty acid in human milk.

A maternal diet low in fat, but high in carbohydrates increases the endogenous synthesis
of medium-chain fatty acids in mammary glands (Bahrami & Rahimi, 2005;
Lawrence & Lawrence, 2015; Mohammad, Sunehag & Haymond, 2014). Also, in this study,
medium-chain fatty acid level in human milk negatively correlated with the fat intake
(p=-0.242, p=0.006).

We were not able to calculate palmitic acid intake among the study participants, but we
speculate that maternal intake of palmitic acid affects the level of this fatty acid in human milk.
This is evidenced by two positive associations that were found between palmitic acid level in
human milk and habitual milk & dairy product consumption (p=0.509, p<0.0005), as well as
lactose intake (p=0.478, p<0.0005) among the participants. Palmitic acid is also the dominant
saturated fatty acid found in bovine milk and dairy products (Lindmark Mansson, 2008).
Also, researchers from Slovenia have reported that palmitic acid level in human milk is higher
for women who consume more of milk and dairy products (Jagodic et al., 2020).

The palmitic acid content in human milk was also higher for women with a higher
sweets & baked goods intake (p=0.267, p=0.002). This association could be explained by the
fact that industrially produced sweets & baked goods contain an ingredient palm oil, which is
a rich source of palmitic acid (National Institute for Health and Welfare of Finland, 2019).

The palmitic acid level in human milk was also higher for women with a higher median
intake of saturated fatty acids (p=0.410, p<0.0005) and trans fatty acids (p=0.449, p<0.0005).
This could be related to a higher intake of milk & dairy products and sweets & baked goods,
which both are a source of saturated fatty acids and trans fatty acids in the diet (National
Institute for Health and Welfare of Finland, 2019).

Stepwise multiple regression analysis also confirmed the significance of maternal intake
of saturated fatty acids on the palmitic acid level in human milk (F(3, 135)=7.075, p<0.0005).
However, maternal intake of saturated fatty acids explained only 12 % of the variability of the
palmitic acid level in human milk (adjusted R?=0.117). Regression analysis revealed that only
dietary intake of saturated fatty acids on the day before sampling had a significant impact on
the palmitic acid level in human milk (Table 3.17.).
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Table 3.17./3.17. tabula
Summary of multiple regression analysis regarding maternal saturated fatty acids
intake and palmitic acid level in human milk / Daudzfaktoru regresijas analizes rezultati
par piesatinato taukskabju uznemsSanu ar uzturu un palmitinskabes saturu mates piena

(n=139)*
7] ) &
2 |5 5§ <
T3S S = 2 3 S
SgFs 28§ 8% | %
£E5:.5 |sSsy 8<% T
Variables / Raditaji coRo | sE2E TE z
SSTE% |88 2% ®
S22 3590 S©o 8 T©TE =
= X - o X 38 =3 [
3 s oc B 83 >
D = 3 » + T = !
23 | & 5 S =
-z 52
Intercept / Regresijas konstante 13.456 1.747 - <0.0005
Maternal SFA intake three days before
sam_pllr]g /Ma.tes uz;zfmta1§ PT daudzums 0.605 0.322 0.185 0.062
tris dienas pirms mates piena parauga
ievakSanas
Maternal SFA intake two days before
Sampllng /Mat'es uz;ze:ntals‘PT daudzums -0.057 0.342 .0.018 0.867
divas dienas pirms mates piena parauga
ievakSanas
Maternal SFA intake one day before
Sampl'lng /Mates uf,;zemt‘als PT daudzums 0.852 0.322 0.260 0.009
dienu pirms mates piena parauga
ievakSanas

* participants who were able to both donate human milk for fatty acid composition analysis and
submitted the 72-hour diary / dalibnieces, kuras ziedoja mates pienu taukskabju sastava
analizém un iesniedza 72-stundu uztura dienasgramatu.

Also, total maternal saturated fatty acid intake affected saturated fatty acid level in human
milk, but only maternal intake three days before sampling had a significant impact on the
saturated fatty acid level in human milk, F(3, 135)=4.223, p=0.007 (Table 3.18.). However,
maternal intake of saturated fatty acids explained only 6 % (adjusted R?=0.065) of the
variability of the saturated fatty acid level in human milk.
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Table 3.18./ 3.18. tabula
Summary of multiple regression analysis regarding maternal saturated fatty acid intake
and saturated fatty acid level in human milk / Daudzfaktoru regresijas analizes rezultati
par piesatinato taukskabju uznemsSanu ar uzturu UN piesatinato taukskabju saturu mates
piena (n=139)*

] @ -~
°8, | £¢ 2¢
17, 00~ <] y— C [<5)
38 | 285 | 28 | &
o =0 S = ES =
— S Y= t [«b} E 8 S I§
: - 258 sg¥ | 8= L
Variables / Raditaji Nz < T~ § S8 =
T-= SEI | 28 ©
T R=E T o § T E =
T o O S o8 5 3 @
c 3= = 3 >
c.8 @ n £ T 8 Iy
+ = 8 o @ c 3
n c o =
c 3 = o & A
O o
Intercept / Regresijas konstante 33.322 2.670 - <0.0005
Maternal SFA intake three days before
sam_pllr]g /Ma.tes uzl,zfmtat?“ PT daudzums 1.059 0.491 0.218 0.033
tris dienas pirms mates piena parauga
ievakSanas
Maternal SFA intake two days before
sarppllng /Mat.es uz;zeintals.PT daudzums -0.305 0.523 -0.064 0.561
divas dienas pirms mates piena parauga
ievakSanas
Maternal SFA intake one day before
sampling / Mates uznemtais PT daudzums 0.830 0.491 0.171 0.094
dienu pirms mates piena parauga ievakSanas

* participants who were able to both donate human milk for fatty acid composition analysis and
submitted the 72-hour diary / dalibnieces, kuras ziedoja mates pienu taukskabju sastava
analizem un iesniedza 72-stundu uztura dienasgramatu.

Participants with a higher carbohydrate, fibre, and sugar (except for lactose, galactose,
and maltose) intake had a lower level of palmitic acid in their milk (Annex XVII). This
observation could be explained by the fact that a maternal diet rich in carbohydrates induces
the synthesis of medium-chain fatty acids in mammary glands, but fatty acids >C16
(also palmitic acid) are derived from maternal plasma (Bahrami & Rahimi, 2005;
Lawrence & Lawrence, 2015; Mohammad, Sunehag & Haymond, 2014).

The palmitic acid level in human milk was lower for participants with a higher iron,
potassium, magnesium, and vitamin Be intake (Annex XVII). We did not find the explanation
for these obtained results in the literature, but associations could be related to the overall dietary
habits of the participants and consumption of specific food products. For example, participants
with a higher intake of potassium, iron, magnesium, Be also reported higher consumption of
vegetables (Annex XV), and there was a negative correlation found between vegetable intake
and level of palmitic acid in the human milk (p=-0.267, p=0.002).

Plant oil consumption affects the unsaturated fatty acid composition of human milk
(Brenna & Lapillonne, 2009; Nishimura et al., 2013). Lactating women with a higher olive oil
intake (contains dominantly oleic acid) shows a higher level of oleic acid in their milk, but
women with a higher sunflower or soybean oil intake (contains dominantly n-6 polyunsaturated
fatty acids) shows a higher level of n-6 polyunsaturated fatty acids in human milk
(de la Presa-Owens, LoOpez-Sabater & Rivero-Urgell, 1996; Jagodic et al., 2020;
Kresi¢ et al., 2013; Nishimura et al., 2013).

Among the participants of this study, the most preferred plant oil was olive oil (n=98),
and among the participants from the second study period, it was preferred more (p=0.019,
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see Table 3.19.). Sunflower oil (n=34), canola oil (n=31), and grape seed oil (n=20) were also
frequently consumed among the participants (Table 3.19.).

Table 3.19./ 3.19. Tabula
Type of plant oils used among the participants / Augu ellas, kuras lietojuSas pétijuma
dalibnieces (n=138)*

First study period / Secon(_j study
. N period / p-value /
Plant oils / Augu ellas Pirmais pétijuma Otrais patii o
” - trais pétijuma p-vértiba
posms (n=68) 7
posms (n=70)
Olive oil / Olvella n=42 n=56 0.019
Sunflower oil / Saulespuku ella n=19 n=15 0.376
Canola oil / Rapsu ella n=15 n=16 0.911
Grapeseed oil / Vinogu kaulinu ella n=7 n=13 0.169
Flaxseed oil / Linseklu ella n=6 n=5 0.717
Hemp seed oil / Kanepju séklu ella n=1 n=4 0.184
Sesame seed oil / Sezama séeklu ella n=3 n=2 0.626
Pumpkin seed oil / Kirbja seklu ella n=5 n=2 0.231
Walnut oil / Valriekstu ella n=1 n=1 0.984
Coconut oil / Kokosriekstu ella n=5 n=5 0.962
Corn oil / Kukuriizas ella n=0 n=1 0.324
Avocado oil / Avokado ella n=0 n=1 0.324
Rice oil / Risu ella n=0 n=2 0.162

* three out of 141 participants did not submit the FFQ. Participants in the FFQ could mark more
than one most preferred plant oil / tris no 141 pétijuma dalibniecém neiesniedza partikas
produktu lietosanas biezuma anketu. Dalibnieces partikas produktu lietosanas biezuma anketd
driksteja atzimét vairak nekd vienu biezak lietoto augu ellu.

There was no significant association found between the preference of olive oil or
canola oil consumption and changes in the fatty acid composition of human milk (p>0.05 for
both oils).

Sunflower oil as the main plant oil source in the diet was related to a higher level of
linoleic acid, n-6 polyunsaturated and total polyunsaturated fatty acid levels in human milk. On
the opposite, a lower level of monounsaturated fatty acids, docosahexaenoic acid,
n-3 polyunsaturated fatty acids level in human milk samples was found among the participants
with the preference for the consumption of sunflower oil (Table 3.20.).

Table 3.20. / 3.20. tabula
The fatty acid level in human milk depending on the preferential plant oil source in the
maternal diet / Taukskabju saturs mates pienda atkariba no lietotd augu ellas avota uztura

(n=138)*
Sunflower oil as the preferential
Fatty acids in human milk / plant oil? / Saulespuku ella ka p-value /
Taukskabes mates piend preferenciald augu ella? p-vertiba
No / Né Yes/Ja

MUFA level / MNT saturs 40.10 % 38.15% p=0.050
LA level / LS saturs 11.90 % 15.00 % p=0.001
n-6 PUFA level / n-6 PNT saturs 13.20 % 16.45 % p=0.001
n-3 PUFA level / n-3 PNT saturs 2.10% 1.80 % p=0.023
PUFA level / Kopéjas PNT saturs 14.05 % 15.90 % p=0.006

The ratio between LA and ALA /
attieciba starp LS un ALS 8.74 11.09 p=0.001
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Table 3.20. continued / 3.20. tabulas turpinajums
Sunflower oil as the preferential

Fatty acids in human milk / plant oil? / Saulespuku ella ka p-value /
Taukskabes mates piena preferenciald augu ella? p-vertiba
No / Ne Yes /! Ja
The ratio between n-6 PUFA and n-3
PUFA / attiectba starp n-6 PNT un 6.49 9.03 p<0.0005
n-3 PNT
DHA level / DHS saturs 0.40 % 0.30 % p=0.001

Grapeseed oil as the preferential

Fatty aCId_S n hu_man .mlll(/ plant oil? / Vinogu kaulinu ella ka p—v:illu_e /
Taukskabes mates piena el Y p-vertiba
preferenciald augu ella?
OA level / OS saturs 36.55 % 33.45% 0.002
MUFA level / MNT saturs 40.40 % 37.45% 0.002

* three out of 141 participants did not submit the FFQ/ tris no 141 pétijuma dalibniecém
neiesniedza partikas produktu lietosanas biezuma anketu.

Although grapeseed oil mostly contains polyunsaturated fatty acids, preferentially —
linoleic acid (Garavaglia et al., 2016), we did not observe significant differences regarding
linoleic acid or total polyunsaturated fatty acid level in human milk (p>0.05). However, among
study participants who noted the use of this plant oil, lower oleic acid and total monounsaturated
fatty acid level in human milk was observed (Table 3.20.).

Elaborated results indicate that n-6 polyunsaturated fatty acids which are abundantly
found in sunflower and grape seed oil, are actively incorporated in the triglycerides of human
milk. Unfortunately, consumption of plant oils rich in n-6 polyunsaturated fatty acids also leads
to a lower level of the docosahexaenoic acid level in human milk which is a vital
n-3 polyunsaturated fatty acid during infancy.

Also, other plant-based fat sources like avocado, nuts, seeds contain oleic acid and
essential unsaturated fatty acids — linoleic acid and a-linoleic acid. Intake of plant-based fat
sources could affect the fatty acids composition of human milk (Comerford et al., 2016; Nordic
Council of Ministers, 2014). Also, in this study a higher a-linolenic acid level in human milk
was observed among the participants with a higher intake plant-based fat sources (p=0.180,
p=0.042).

Both oleic acid and monounsaturated fatty acid level in human milk positively
correlated with maternal intake of monounsaturated fatty acids (p=0.346, p<0.0005 and
p=0.294, p=0.001, respectively), but negatively with maternal intake of trans fatty acids
(p=-0.190, p=0.032 and p=-0.193, p=0.029, respectively).

Stepwise multiple regression analysis also confirmed the significance of maternal intake
of monounsaturated fatty acids on total monounsaturated fatty acid, as well as individually on
the oleic acid level in human milk, F(3, 135)=5.698, p=0.001 and F(3, 135)=7.647, p<0.0005,
respectively. However, maternal intake of monounsaturated fatty acids explained only 9 % of
the variability of the monounsaturated fatty acid level in human milk (adjusted R?=0.093) and
only 13 % of the variability of the oleic acid level in human milk (adjusted R?=0.126).
Both regression analyses revealed that only dietary intake of monounsaturated fatty acids on
the day before sampling had a significant impact on the oleic acid level and total
monounsaturated fatty acid level in human milk (Table 3.21. and Table 3.22.).

93



Table 3.21./ 3.21. tabula
Summary of multiple regression analysis regarding maternal monounsaturated fatty
acid intake and monounsaturated fatty acids level in human milk / Daudzfaktoru
regresijas analizes rezultati par mononepiesatinato taukskabju uznemsSanu ar uzturu un
mononepiesatinato taukskabju saturu mates piena (n=138)*

c 2 <) -
oy, | S8 =
$55 | 53 53 3
oOR = - O3 = =
IS | €85 | B9 S
3% | 585 83| ¢
Variables / Raditaji 82X It | o Z
T < & 5= 3N )
S o= 5 s S & =)
© c '» c .= 8 o N =
TaeQ < .2 B T = p
C O D e t S E 1
S&= @ i c S o
E%° | 28 | 28
S5 8 ~ 7]
Intercept / 32.317 1.852 - <0.0005
Regresijas konstante
Maternal MUFA intake three days before
Sampl_lng./ Mate.s uz;zenftals MNTS daudzums 0.163 0.287 0.053 0.570
tris dienas pirms mates piena parauga
ievakSanas
Maternal MUFA intake two days before
Sampllng /.Mates.uz;zemfals MNTS daudzums 0.548 0.307 0.172 0.076
divas dienas pirms mates piena parauga
ievakSanas
Maternal MUFA intake one day before
sampling / Mates uznemtais MNTS daudzums 0.585 0.286 0.189 0.043
dienu pirms mates piena parauga ievakSanas

* two participants did not submit the 72-hour diary. Result from one participant was excluded
as a significant outlier in this analysis / divas no 141 dalibnieces, neiesniedza 72-stundu uztura
dienasgramatu. \Vienas dalibnieces rezultati tika izslégti no Sis analizes ka izlecosa vertiba.

Table 3.22. / 3.22. tabula
Summary of multiple regression analysis regarding maternal monounsaturated fatty
acids intake and oleic acid level in human milk / Daudzfaktoru regresijas analizes
rezultati par mononepiesatinato taukskabju uznemsSanu ar uzturu un oleinskabes saturu
mates piena (N=139)*

Variables / Raditaji

Unstandardized regression
coefficient / Nestandartizets
regresijas koeficients

coefficient / Koeficienta

standartkliida

Standardised coefficient /
Standartizets koeficients

p-value / p-vertiba

Intercept / Regresijas konstante

27.495

- The standard error of the

[{e]
N
o

<0.0005

Maternal MUFA intake three days before
sampling / Mates uznemtais MNTS daudzums
tris dienas pirms mates piena parauga
ievakS§anas

0.169

0.299

0.052

0.572
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. continued / 3.22. tabulas turpinajums
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Maternal MUFA intake two days before
sampling / Mates uznemtais MNTS daudzums
plng ' Mates uchemiats < 0.626 0319 | 0186 | 0.052
divas dienas pirms mates piena parauga
ievakSanas
Maternal MUFA intake one day before
sampling / Mates uznemtais MNTS daudzums 0.757 0.298 0.230 0.012
dienu pirms mates piena parauga ievakSanas

* participants who were able to both donate human milk for fatty acid composition analysis and
submitted the 72-hour diary / dalibnieces, kuras ziedoja mates pienu taukskabju sastava
analizém un iesniedza 72-stundu uztura dienasgramatu.

A direct association was found between maternal intake of linoleic acid, a-linolenic acid,
n-6 and n-3 polyunsaturated fatty acid, total polyunsaturated fatty acid intake and the level
of these fatty acids in human milk (Annex XVI1).

A lower linoleic acid, n-6 polyunsaturated and total polyunsaturated fatty acid level in
human milk was observed among the participants with a higher intake of milk & dairy products
(source of saturated fatty acids and trans fatty acids) and habitual fish intake (source of
n-3 polyunsaturated fatty acids), but a ratio of linoleic acid / a-linolenic acid in human milk was
associated with the ratio of linoleic acid / a-linolenic acid and ratio of n-6 / n-3 polyunsaturated
fatty acids in the maternal diet (p=0.438, p<0.0005 and p=0.477, p<0.0005).

Stepwise multiple regression analysis confirmed that polyunsaturated fatty acid level
in human milk was related to maternal intake of polyunsaturated fatty acids — a significant
association was found between polyunsaturated fatty acid level in human milk and maternal
intake of polyunsaturated fatty acids three days and on the day before sampling,
F(3, 135)=9.502, p<0.0005. However, overall, maternal intake of polyunsaturated fatty acids
explained only around 16 % of the variability of the polyunsaturated fatty acid level in human
milk (adjusted R?=0.156) (Table 3.23.).
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Table 3.23./3.23. tabula
Summary of multiple regression analysis regarding maternal polyunsaturated fatty acid
intake and polyunsaturated fatty acids intake level in human milk / Daudzfaktoru
regresijas analizes rezultati par polinepiesatinato taukskabju uznemSanu ar uzturu un
polinepiesatinato taukskabju saturu mates piena (n=138)*
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Intercept / Regresijas konstante 0.922 0.061 - <0.0005
Maternal PUFA intake three days before
sampllnq / Mate.s uznpemtais !DNTS daudzums 0.095 0.046 0.188 0.040
tris dienas pirms mdtes piena parauga
ievakSanas
Maternal PUFA intake two days before
sam!ollng ./Mates' uzpemtais PNTS daudzums -0.016 0.048 -0.030 0.737
divas dienas pirms mates piena parauga
ievakSanas
Maternal PUFA intake one day before
sampling / Mates uznemtais PNPT daudzums 0.160 0.045 0.318 <0.0005
dienu pirms mates piena parauga ievakSanas

* two participants did not submit the 72-hour diary. Result of one participant was excluded as
a significant outlier in this analysis / divas no 141 dalibnieces, neiesniedza 72-stundu uztura
dienasgramatu. \Vienas dalibnieces rezultati tika izslégti no analizes ka izlecosa vertiba.

Also, n-6 polyunsaturated fatty acids intake (F(3, 135)=7.730, p<0.0005) three days
before sampling and on the day before sampling showed the greatest impact on the level of
these fatty acids in the milk (Table 3.24.), but the intake of n-3 polyunsaturated fatty acids in
all three days before sampling had a significant impact on n-3 polyunsaturated fatty acids level
in human milk, F(3, 135)=14.852, p<0.0005 (Table 3.25.). Intake of n-6 polyunsaturated fatty
acids explained around 15% of n-6 polyunsaturated fatty acids level in human milk
(adjusted R?=0.147) but n-3 polyunsaturated fatty acids intake — approximately 28 % of the
n-3 polyunsaturated fatty acid level in human milk (adjusted R?=0.283).
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Table 3.24. / 3.24. tabula

Summary of multiple regression analysis regarding maternal n-6 polyunsaturated fatty
acids intake and n-6 polyunsaturated fatty acids level in human milk / Daudzfaktoru
regresijas analizes rezultati par n-6 polinepiesatinato taukskabju uznemsSanu ar uzturu un

N-6 polinepiesatinato taukskabju saturu mates piena (n=139)*
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Intercept / Regresijas konstante 0.900 0.058 - <0.0005
Maternal n-6 PUFA intake three days
before sampling / Mates uznemtais
N-6 PNTS daudzums tris dienas pirms mates 0.095 0.046 0.184 0.040
piena parauga ievakSanas
Maternal n-6 PUFA intake two days
before sampling / Mates uznemtais
n-6 PNTS daudzums divas dienas pirms -0.009 0.049 -0.016 0.859
mates piena parauga ievakSanas
Maternal n-6 PUFA intake one day before
sampling / Mates uzpemtais n-6 PNTS 0.155 0.044 0.307 0.001
daudzums dienu pirms madtes piena parauga
ievakSanas

* participants who were able to both donate human milk for fatty acid composition analysis and
submitted the 72-hour diary / dalibnieces, kuras ziedoja mates pienu taukskabju sastava
analizem un iesniedza 72-stundu uztura dienasgramatu.

Table 3.25./ 3.25. tabula
Summary of multiple regression analysis regarding maternal n-3 polyunsaturated fatty
acids intake and n-3 polyunsaturated fatty acids level in human milk / Daudzfaktoru
regresijas analizes rezultati par n-3 polinepiesatinato taukskabju uznemsanu ar uzturu un
N-3 polinepiesatinato taukskabju saturu mates piena (n=139)*

Variables / Raditaji

regresijas koeficients
coefficient / Koeficienta
standartkliida
Standardised coefficient /
Standartizets koeficients
p-value / p-vertiba

o| Unstandardized regression
5| coefficient / Nestandartizets
o| The standard error of the

o

N

N
1

Intercept / Regresijas konstante <0.0005
Maternal n-3 PUFA intake three days
before sampling / Mates uznemtais
N-3 PNTS daudzums tris dienas pirms

madtes piena parauga ievakSanas

0.107 0.041 0.218 0.010
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Table 3.25. continued / 3.25. tabulas turpinajums
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Maternal n-3 PUFA intake two days
before sampling /Mates uznemtais 0.113 0.042 0228 0.008
n-3 PNTS daudzums divas dienas pirms
mdtes piena parauga ievakSanas
Maternal n-3 PUFA intake one day
before sampling / Mates uznemtais
. . — 0.137 0.038 0.283 <0.005
N-3 PNTS daudzums dienu pirms mates
piena parauga ievakSanas

* participants who were able to both donate human milk for fatty acid composition analysis and
submitted the 72-hour diary / dalibnieces, kuras ziedoja mates pienu taukskabju sastava
analizem un iesniedza 72-stundu uztura dienasgramatu.

Also, multiple regression analysis confirmed that maternal intake of linoleic acid three
days before sampling and on the day before sampling, influenced the linoleic acid level in
human milk, F(3, 135)=8.273, p<0.0005, and maternal intake of linoleic acid explained around
14 % of the variability of the linoleic acid level in human milk (adjusted R?=0.137)
(Table 3.26.). Higher results have reported Demmelmair et al. (1998), indicating that about
30 % of human milk linoleic acid is directly transferred to human milk from the maternal diet.

Table 3.26. / 3.26. tabula
Summary of multiple regression analysis regarding maternal linoleic acid intake and
linoleic acid level in human milk / Daudzfaktoru regresijas analizes rezultati par
linolskabes uznems$anu ar uzturu un linolskabes saturu mates piena (n=139)*

5§ 2 g T
DN n A — c =
L EE w— S RS N
(3] [ o 9 o~
S = 9 ~§ E S =
L= o ‘S IS T S |"'$
T O = o S =
: 2Ee A~ o = &
Variables / Raditaji Nz Z T~ § SRS =
T~ ®© c e 1%} 'E <5}
C wn c = 3 S s <
ToQ g .2 % T = >
c 'S > +— & S =N 1
© = » S o
B £ S @3 S S
58 = ° Zhs
Intercept / Regresijas konstante 0.110 0.232 - 0.635
Maternal LA intake three days before
mpling / Ma s L
sampling / Mates uznemtais LS daudzums 0.109 0.049 0.200 | 0.029
tris dienas pirms mates piena parauga
ievakSanas
Maternal LA intake two days before
mpling / Ma s L
sampling / Mates uzpemtais LS daudzums -0.006 0052 | -0011 | 0.901
divas dienas pirms mates piena parauga
ievakSanas
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Table 3.26. continued / 3.26. tabulas turpinajums

Variables / Raditaji

Unstandardized regression
coefficient / Nestandartizets
regresijas koeficients
The standard error of the
coefficient / Koeficienta
standartkliida
Standardised coefficient /
Standartizets koeficients
p-value / p-vértiba

Maternal LA intake one day before
sampling / Mates uznemtais LS daudzums 0.147 0.047 0.276 0.002
dienu pirms mates piena parauga ievakS§anas
* participants who were able to both donate human milk for fatty acid composition analysis and
submitted the 72-hour diary / dalibnieces, kuras ziedoja mates pienu taukskabju sastava
analizem un iesniedza 72-stundu uztura dienasgramatu.

Multiple regression analysis also confirmed that both maternal intake of a-linolenic acid
three days before sampling and on the day before sampling significantly influenced a-linolenic
acid level in human milk, F(3, 135)=20.230, p<0.0005 (Table 3.27.). Overall, maternal intake
of a-linolenic acid explained 30 % of the variability of the a-linolenic acid level in human milk
(adjusted R?=0.295). Other studies indicate that approximately 65 % of the a-linolenic acid in
human milk is directly transferred from the maternal diet (Demmelmair et al., 2016).

Table 3.27./ 3.27. tabula
Summary of multiple regression analysis regarding maternal a-linolenic acid intake and
a-linolenic acid level in human milk / Daudzfaktoru regresijas analizes rezultati par
a-linolenskabes uznemSanu ar uzturu un a-linolénskabes saturu mates piena (n=139)*
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en £ © 28
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3% =3 8 < '
- 258 52 % S <= Iy
Variables / Raditaji Nz T~ § SRS =
T ~ @© [ E ~N K%} B (<5
Sgz | 28§ S § 3
[72] C o o o]
ToY LB T = S
.= n I3 o
g E L R g S
c g & O 2
> 3 = »
Intercept / Regresijas konstante -1.304 0.192 - <0.0005
Maternal ALA intake three days
before sampling / Mates
uznemtais ALS daudzums tris 0.146 0.057 0.232 0.011
dienas pirms madtes piena parauga
ievakSanas
Maternal ALA intake two days
before sampling / Mates
uznemtais ALS daudzums divas 0.045 0.059 0.068 0.450
dienas pirms mates piena parauga
ievak$§anas
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Table 3.27. continued / 3.27. tabulas turpinajums
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Maternal ALA intake one day

before sampling / Mates
uznemtais ALS daudzums dienu 0.246 0.054 0.371 <0.0005
pirms mates piena parauga
ievakSanas

* participants who were able to both donate human milk for fatty acid composition analysis and
submitted the 72-hour diary / dalibnieces, kuras ziedoja mates pienu taukskabju sastava
analizém un iesniedza 72-stundu uztura dienasgramatu.

Dietary sources for arachidonic acid are meat, milk & dairy products, but arachidonic
acid in the body can be also synthesized from the precursor — linoleic acid
(Brenna & Lapillonne, 2009). It seems that arachidonic acid level in human milk is mostly
affected by the maternal diet, but up to 3.2 % of arachidonic in human milk originates from the
endogenous synthesis from linoleic acid (Demmelmair et al., 1998).

Unfortunately, we were not able to calculate the median intake of arachidonic acid among
the participants, therefore we were unavailable to evaluate if maternal intake of arachidonic
acid affects the level of arachidonic acid in the human milk, respectively. But we did observe
that arachidonic acid level in human milk negatively correlated with habitual intake of cereals,
cereal products & potatoes (p=-0.254, p=0.004) and habitual intake of pulses (p=-0.248,
p=0.005).

Lactating women who often consume fish have been shown to have a higher
docosahexaenoic  acid level in their milk (de la Presa-Owens,
Lopez-Sabater & Rivero-Urgell, 1996; Quinn & Kuzawa, 2012; Wu et al., 2010). Also, in this
study, a habitual fish & seafood intake positively correlated with docosahexaenoic acid level in
human milk (p=0.287, p=0.001). Participants who consumed fish at least twice a week had a
significantly higher docosahexaenoic acid level in human milk compared to non-fish eaters
(p=0.001) (Table 3.28.).

Table 3.28. / 3.28. tabula
The docosahexaenoic acid level in human milk depending on the fish intake frequency /
Dokozaheksaénskabes saturs mates piena atkariba no zivju lietoSanas bieZuma uztura

n=138)*
DHA level in human | Non-fish eaters/ | Consuming fish once a ticrzle}:l;n\:\;ggkﬁlsll_liitzo
milk / DHS saturs Need zivis vai ed week / Lieto zivis Zivis ugturd vismaz 2x
- . e _ 17 (e
mates piend (%0) tas reti (N=87) | uztura Ix nedela (n=31) nedela (n=20)
Median (IQR) / 0 0 0 0 0 0
Mediana (SKI) 0.30 % (0.30 %) 0.30 % (0.10 %) 0.50 % (0.47 %)
Range / Diapazons 0.10 %-3.20 % 0.20 %-1.30 % 0.20 %4.30 %

* the number of the participants who donate human milk for fatty acid composition analysis
and submitted the completed FFQ / dalibniecu skaits, kuras ziedoja mates piena taukskabju
sastava analizém un iesniedza partikas produktu lietosanas biezuma anketu.

100



There was also a significant strong positive association between dietary
eicosapentaenoic acid and docosahexaenoic acid intake and docosahexaenoic acid level in
human milk (p=0.534, p<0.0005 and p=0.570, p<0.0005, respectively).

Multiple regression analysis also confirmed that maternal intake of docosahexaenoic acid
all three days before sampling significantly influenced docosahexaenoic acid level in
human milk, F(3, 134)=13.347, p<0.0005 (Table 3.29.). Overall, maternal intake of
docosahexaenoic acid explained 26 % of the variability of the docosahexaenoic acid level in
human milk (adjusted R?=0.259).

trans fatty acids synthesis in humans is limited, therefore their presence in human milk
derives from the maternal diet (Larqué, Zamora & Gil, 2001). Nevertheless, no direct
association was found between maternal intake of trans fatty acids and trans fatty acid level in
human milk (p=0.167, p=0.056), but overall, a higher trans fatty acid level in human milk was
observed among the participants with a higher intake of animal-based food products
(Annex XVI).

Researchers Precht & Molkentin (1999) observed that a high vaccenic acid level in
human milk among lactating women in Germany was linked to high consumption of milk and
dairy products. However, no significant correlation between vaccenic acid level in human milk
and milk & dairy products intake was found in this study (p=0.078, p=0.379).

However, elaidic acid as well as linolelaidic acid level in human milk correlated with
maternal intake of milk & dairy products (p=0.607, p<0.0005 and p=0.436, p<0.0005).

Overall, elaborated results indicate that milk & dairy products are the dominant source of
trans fatty acids found in human milk among lactating women in Latvia.
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Table 3.29./ 3.29. tabula
Summary of multiple regression analysis regarding maternal docosahexaenoic acid
intake and docosahexaenoic acid level in human milk / Daudzfaktoru regresijas analizes
rezultati par dokozaheksaénskabes uznemsSanu ar uzturu un dokozaheksaéenskabes saturu
mates piena (n=138)*
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Intercept / Regresijas konstante -0.955 0.093 - <0.0005
Maternal DHA intake three days
before sampling / Mates uznemtais
DHS daudzums tris dienas pirms mates 0.104 0.030 0.302 0.001
piena parauga ievakSanas
Maternal DHA intake two days before
sampling -/ Mates uzpemtais DHS 0.073 0.036 0.183 0.048
daudzums divas dienas pirms mates
piena parauga ievakS§anas
Maternal DHA intake one day before
sampling / Mates uznemtais DHS 0.087 0.033 0.241 0.009
daudzums dienu pirms mates piena
parauga ievak§anas

* two participants out of did not submit the 72-hour diary. Results of one participant was
excluded as significant outlier in this analysis / divas no 141 dalibnieces, neiesniedz 72-stundu
uztura dienasgramatas. Viena dalibnieces rezultati tika izslégti no Sis analizes ka izlecosa
veértiba.

3.4.3. Essential and potentially toxic element content in human milk in relation to
maternal nutrition / Uztura ietekme uz esencialo un potenciali toksisko elementu saturu
mates piend

The majority of researchers state that there is no direct association between maternal
dietary intake of essential elements and the content of these elements in human milk
(Bravi et al., 2016) indicating that a woman’s body adapts to the additional nutrient loss via
human milk (Hale & Hartmann, 2017; Lawrence & Lawrence, 2015).

Correlations between maternal habitual food intake or immediate nutrient intake and
essential element content in human milk are summarized in Annex XVI1I and Annex XIX.

Calcium content in human milk was higher for the participants who reported a higher
habitual intake of eggs, meat & meat products (p=0.404, p=0.002). On the contrary, participants
who, according to the data from the 72-hour food diary, reported a higher intake of iron had
a lower content of calcium in human milk (p=-0.324, p=0.014). Calcium content in human milk
was lower among participants with higher plant-based fat (p=-0.279, p=0.036), fibre (p=-0.294,
p=0.026), fructose (p=-0.288, p=0.030), vitamin E (p=-0.283, p=0.033) and carotenoid
(p=-0.268, p=0.044) intake, but no direct association was found between maternal intake of
calcium and calcium content in human milk (p=-0.063, p=0.642).

There was no direct association between maternal intake of magnesium and magnesium
content in human milk (p=-0.160, p=0.235). Only a weak significant association was found
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between magnesium content in human milk and habitual intake of fish & seafood (p=0.298,
p=0.024).

Sodium was the only element which content in human milk was directly influenced by
the maternal intake of sodium and salt. However, only a weak association was found between
maternal intake of sodium & salt, and sodium content in human milk (p=0.263, p=0.048 and
p=0.265, p=0.046, respectively). Researchers from Sweden (Bjorklund et al., 2012) also have
reported that sodium content in human milk may be affected by maternal sodium intake.
Researchers Tan et al. (2020) also report a significant correlation between maternal intake of
sodium and sodium content in human milk, but only in transitional human milk samples
(2 to 3 weeks postpartum).

However, a stepwise multiple regression disclosed that sodium content in human milk is
not directly influenced by the maternal intake of sodium, F(3,61)=1.332, p=0.272 (Table 3.30.).
Other factors, like infant age, lactose, protein, calcium, magnesium, and potassium content in
human milk potentially interacts with sodium content in human milk (Table 3.31. and
Table 3.32.).

Table 3.30. / 3.30. tabula

Summary of multiple regression analysis regarding maternal sodium intake and sodium

level in human milk / Daudzfaktoru regresijas analizes rezultati par natrija uznemsanu ar
uzturu un natrija saturu mates piena (N=65)*
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ZES | 28 S S =
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Intercept / Regresijas konstante 11.248 1.675 - <0.0005
Maternal sodium intake three days before
sampling / Mates uznemtais natrija 0.000 0001 | -0.06 | 0461
daudzums tris dienas pirms mates piena
parauga ievaksanas
Maternal sodium intake two days before
sampling / Mates uzpemtais natrija 0.001 0.00L | 0209 | 0.146
daudzums divas dienas pirms mates piena
parauga ievakSanas
Maternal sodium intake one day before
samplln_g /M(J_ttes uzl,i_emtal.s natrija 0.000 0.000 0.137 0.302
daudzums dienu pirms mates piena parauga
ievakSanas

* participants who both donated human milk for element analysis and submitted 72-hour food
diary / dalibnieces, kuras ziedoja mates pienu elementu noteikSanai un iesniedza 72-stundu
uztura dienasgramatu.

Potassium content in human milk was negatively associated with habitual intake of
pulses (p=-0.299, p=0.024). Similar observations have not been reported from other
researchers, therefore further research should be conducted to explain obtained correlation.

Potassium is a dominant osmotic element found in the cells but sodium — the dominant
osmotic element found outside the cells. This could potentially explain why a lower content of
potassium in human milk was found among the participants who reported a higher
salty snack & fast food (p=-0.316, p=0.017) consumption, because these products contain
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a high amount of sodium. Nevertheless, no significant correlation was found regarding sodium
or salt intake and potassium level in human milk (p=-0.033, p=0.809 and p=-0.031, p=0.817).

Also, lower potassium content in human milk was among women with a higher intake of
zinc (p=-0.305, p=0.023) and sucrose (p=-0.286, p=0.031). Nevertheless, no direct association
was found between maternal intake of potassium and potassium content in human milk
(p=-0.067, p=0.622).

Zinc content in human milk was positively affected by the maternal intake of
polyunsaturated fatty acids (p=0.277, p=0.037), n-6 polyunsaturated fatty acids (p=0.305,
p=0.021) and linoleic acid (p=0.311, p=0.018), but a negative association was found for
fish & seafood intake (p=-0.265, p=0.046). No direct association was found between maternal
intake of zinc and zinc content in human milk (p=0.001, p=0.996).

Other essential element (iron, selenium, manganese, copper, cobalt, chromium),
content in human milk was below the detection limit, therefore further evaluation regarding
maternal diet impact on the content of elements in human milk was not possible.

Although few significant associations were found between essential element content in
human milk and maternal diet, overall, we conclude that essential element content in human
milk is unlikely to be influenced by the direct maternal intake of essential elements.

Researchers from other countries report that maternal diet affects potentially toxic
element content in human milk. For example, researchers from Norway (Vollset et al., 2019)
reported that lead content in human milk was associated with the intake of by-products from
wild animals (liver & kidneys), but no association with maternal dietary habits was found for
cadmium. On the opposite, researchers from Slovenia reported an association between
cadmium content in human milk and vegetable intake (Tratnik et al., 2019).

In the majority of obtained human milk samples from this study, potentially toxic element
content (aluminium, nickel, arsenic, strontium, cadmium, tin, antimony, lead) was below the
detection limit, therefore further evaluation regarding maternal diet impact on the potentially
toxic element content in human milk was not possible.

Summary of Chapter 3.4./ 3.4. nodalas kopsavilkums

Overall, the fatty acids (>C16) level in human milk was directly affected by the immediate
maternal intake of these fatty acids, respectively. Fatty acid (>C16) level in human milk was
mostly affected by the maternal intake of these fatty acids in the previous day before sampling.

Participants with a higher animal product intake had a higher level of palmitic acid,
saturated fatty acid, trans fatty acid, but a lower level of linoleic acid, total polyunsaturated
fatty acid as well as n-6 polyunsaturated fatty acid level in human milk.

The docosahexaenoic acid level in human milk was associated with habitual fish intake,
and participants who consumed fish at least twice a week had approximately 1.5 times higher
level of docosahexaenoic acid in human milk (0.50 %) compared to participants who avoided
eating fish or ate them rarely (0.30%).

Also, elaborated results showed that the choice of plant oil can impact the fatty acid
composition of human milk.

Although some statistically significant associations were found between the
macronutrient (fat, protein, lactose) or essential element content in human milk and the maternal
consumption of certain products or nutrients, overall, the content of the above-mentioned
nutrients in human milk was not directly influenced by the maternal intake of these nutrients.

Taukskabju (>C16) saturs mates piend bija tiesi atkarigs no taukskabju uznemsanas ar
uzturu. Taukskabju (>C16) saturu mates piena visbiitiskak ietekméja attiecigo taukskabju
uzpemsana ar uzturu dienu pirms piena parauga ievaksanas pétijumam.

Petijuma dalibniecem ar augstaku dzivnieku valsts izcelsmes produktu patérinu bija
augstaks palmitinskabes, kopéjais piesatinato taukskabju, trans taukskabju saturs mates piend,
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bet zemaks linolskabes, kopéjais polinepiesatinato taukskabju, ka art n-6 polinepiesatinato
taukskabju saturs mates piend.

Dokozaheksaénskabes saturs mdtes piena bija atkarigs no zivju lietoSanas biezuma
Uztura. Pétijuma dalibniecem, kuras uzturd lietoja zivis vismaz 2x nedela, bija 1.5 reizes
augstaks dokozaheksaénskabes saturs mdtes piena (0.50 %), salidzinot ar tam pétijuma
daltbniecém, kuras zivis lietoja reti vai vispar nelieto uztura (0.30 %).

legiitie pétijuma rezultati norada, ka art augu ellas izvele var ietekmét taukskabju
sastavu mates piend.

Lai gan dazas statistiski ticamas saistibas tika konstatétas starp makrouzturvielu (tauku,
olbaltumvielu, laktozes) vai esencialo elementu saturu mates piena Un konkrétu produktu
lietoSanu vai uzturvielu uznemsanu, kopumd augstak minéto uzturvielu saturs mates piend
nebija tiesi atkarigs no So pasu uzturvielu uznemsanas daudzuma ar uzturu.

3.5. Supply of energy and nutrients for exclusively breastfed infants via human milk /
Energijas un uzturvielu nodroSinajums ar mates pienu ekskluzivi ziditiem zidainiem

To evaluate if exclusively breastfed infants (1 to 6 months old) from this study received
a sufficient amount of energy and nutrients via human milk, we used the following formula
(3.1.):

a=bXc, (3.1.)
where a— daily amount of energy or nutrient consumed via human milk;
b — obtained median energy or nutrient value in 100 ml of human milk;

¢ — mean daily intake of human milk consumed by the infant depending on age
in the developed countries, ml (Fig. 3.3.).
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Fig. 3.3. Mean daily human milk intake by infants in the developed countries /

3.3. att. Videjais uznemtais mates piena daudzums diend zidainiem atfistitajas valstis
(Butte, Lopez-Alarcon & Garza, 2002)

Then elaborated values were compared with the level of nutrients that are considered to
be adequate for the majority of infants (Table 3.31.).
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Table 3.31./ 3.31. tabula
Daily intake of energy and macronutrients via human milk for exclusively breastfed
infants (1 to <6 months) / Diend ar mates pienu uznemtais energijas un makrouzturvielu
daudzums ekskluzivi ziditiem 1 lidz 6 méneSus veciem zidainiem (n=83)*
Nutrient supply via human milk | Level of intake that is
according to elaborated data/ | considered adequate | Recommen-

Uzturvielu nodroSinajum ar for the majority of ded intake /
Nutrient (unit) / mates pienu, balstoties uz infants / Daudzums, leteicamais
Uzturviela pétijuma datiem ko uzskata par daudzums
(mérvieniba) adekvatu lielakajai (Veselibas
Median (IQR) / Range / dalai zidainu ministrija,
Mediana (SKI) Diapazons (European Food Safety 2017a)
Authority, 2013)
335-358
519.25 (102.14) | 366.67—708.30 (1 to <2 months /
1 lidz <2 ménesi)
454-502
510.74 (103.78) | 384.39-672.17 (2 to <3 months /
2 lidz <3 ménesi) .
520 (girls /
Energy / Energija 506.55 478-523 meitenes)
(kcal) (120.31) 328.61-717.81 3 Eo <4 mo?ths./ 590 (boys /
3 lidz <4 ménesi) Zéni)
538.62 502-550
(98 '91) 312.44-697.63 (4 to <5 months /
' 4 lidz <5 ménesi)
550-573
524.56 (98.20) | 411.13-644.95 (5 to <6 months /
5 lidz < 6 ménesi)
Carbohydrates /
Oclhidrati (E %) 39.96 (9.66) 22.88-69.04 40-45 ND /ND
Protein /
Olbaltumvielas 8.79 (1.23) 6.53-13.37 7-9 ND /ND
(g per day / g diena)
Fat / Tauki (E %) 53.34 (11.04) 22.47-68.84 50-55 ND / ND
LA/LS (E %) 13.30 (6.20) 6.30-35.30 4 ND /ND
ALA/ALS (E %) 0.75 (0.47) 0.20-4.19 0.50 ND /ND
ARA / ARS (mg) 91.43 (79.03) 17.54-941.41 140 ND /ND
DHA / DHS (mg) 109.43 (87.88) | 36.27-960.96 100 ND /ND

* count of the participants who were exclusively breastfeeding their 1 to 6 months old infants
and were able to donate milk both for fat, protein, lactose, and fatty acid composition analysis
| péetijuma dalibniecu skaits, kuras ekskluzivi zidija 1 lidz 6 méneSus vecu zidaini un ziedoja
mdtes pienu tauku, olbaltumvielu, laktozes un taukskabju sastava analizém.

Based on theoretical calculations, the energy intake among 1-2 months old exclusively
breastfed infants was higher than the level considered to be adequate. The energy intake among
3-4 months old exclusively breastfed infants was adequate, but energy intake among
5 to <6 months old exclusively breastfed infants was lower than the level considered to be
adequate (Table 3.31.).

Median daily intake of protein, fat, and carbohydrates (in this case, lactose) via human
milk for exclusively breastfed infants till six months of age was adequate according to
the European Food Safety Authority guidelines (European Food Safety Authority, 2013)
(Table 3.31.).
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Median energy intake of linoleic acid via human milk for exclusively breastfed infants
(1 to <6 months) in this study was significantly higher than the level considered adequate for
the majority of infants according to the European Food Safety Authority guidelines (European
Food Safety Authority, 2013). The median daily intake of a-linolenic acid and
docosahexaenoic acid via human milk for exclusively breastfed infants in this study was
slightly higher than the adequate daily intake, but median daily intake of arachidonic acid via
human milk was lower than adequate daily intake according to the European Food Safety
Authority guidelines (Table 3.31.). However, a large variance in daily fatty acids intake for
infants via human milk was observed since fatty acid levels in human milk were affected by
maternal dietary intake which was also quite variable among the participating women.

Although currently European Food Safety Authority (2010Db) states that there is a lack of
evidence to set a specific n-6 / n-3 polyunsaturated fatty acid ratio in the diet, studies show
that a high n-6 /n-3 polyunsaturated fatty acid ratio (~9/1) in human milk is linked to
an increased amount of pro-inflammatory cytokines (tumour necrosis factor-alpha,
interleukin 6 and interferon-gamma) that can alter the metabolism of an infant, and is associated
with the risk of obesity in later life (Muhlhausler & Ailhaud, 2013; Vaidya & Cheema, 2018).
It is suggested that the linoleic acid / a-linolenic acid ratio in the diet of infants should not
exceed 5/1 to improve plasma docosahexaenoic acid levels (Makrideset al., 2000).
The calculated linoleic acid / a-linolenic acid ratio in human milk samples in this study
was ~9/1, therefore almost twice as high as recommended by Makrides et al. (2000).
n-6 / n-3 polyunsaturated fatty acid ratio was somewhat lower (~ 7 / 1, respectively).

There were 38 participants from the first study period who were exclusively breastfeeding
1 to <6 months old infants and were able to donate human milk for essential element analysis.
According to theoretically calculated data, those exclusively breastfed infants received
a sufficient amount of calcium, magnesium, and potassium (Fig. 3.4., 3.5. and 3.6.).

300 Supply of calcium via human

S 950 T T milk_ according to our

3 i I I [ obtained data, mg per day /

B | Kalcija  nodrosingjums — ar
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~ iegiitajiem datiem, mg diend

> 150

©
S
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f= considered adequate for the
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day / Kalcija daudzums, kas

0 uzskatams  par  adekvatu

1-<2 2-<3 3-<4 4-<5 5-<6 lielakajai dalai zidainu, mg

diena (European Food Safety

Infant's age, months / Zidaina vecums, ménesi Authority, 2013)

Fig. 3.4. Supply of calcium via human milk for exclusively breastfed infants /
3.4. att. Kalcija nodroSinajums ar mates pienu ekskluzivi ziditiem zidainiem (n=38)
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Fig. 3.5. Supply of potassium via human milk for exclusively breastfed infants /
3.5. att. Kalija nodroSindjums ar mates pienu eksluzivi ziditiem zidainiem (n=38)
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Fig. 3.6. Supply of magnesium via human milk for exclusively breastfed infants /
3.6. att. Magnija nodroSindjums ar mates pienu eksluzivi ziditiem zidainiem (n=38)

Although median sodium and salt intake among the participants was higher than
recommended, but zinc intake within guidelines, the daily intake of sodium and zinc for
exclusively breastfed infants via human milk according to calculated data was lower than
adequate values based on European Food Safety Authority scientific opinion (Fig. 3.7. and 3.8).

A lower sodium level in human milk and therefore an insufficient intake of sodium for
infants via human milk have been also reported by other researchers (Daniels et al., 2019), but
they explain elaborated results by diurnal variations (human milk samples in their study was
collected only in the morning) and breastfeeding frequency.
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Fig. 3.7. Supply of sodium via human milk for exclusively breastfed infants /
3.7. att. Natrija nodroSinajums ar mates pienu eksluzivi ziditiem zidainiem (n=38)
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Fig. 3.8. Supply of zinc via human milk for exclusively breastfed infants /
3.8. att. Cinka nodroSinajums uznemts ar mates pienu eksluzivi ziditiem zidainiem (n=38)

Zinc could be the first limiting nutrient in human milk because its content significantly
lowers as lactation progresses (from ~ 0.54 mg 100 ml in colostrum to 0.12 mg 100 ml? in
mature human milk) (Awua et al., 2019). It was also noted in this study that a child’s age was
a significant negative predictor for zinc content in human milk (p=-0.250, p=0.039).

However, it should be taken into account that an adequate level of some essential elements
for the infant could be met both by human milk and endogenous stores (for example, iron)
(Butte, Lopez-Alarcon & Garza, 2002; European Food Safety Authority, 2013).
Therefore, future research should aim for the assessment of limiting essential element status by
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evaluating essential element content not only in human milk, but also in plasma or serum for
both mothers and infants.

Due to insufficient data, the upper limit for nutrient intake in infancy has not been
declared (except for vitamin D) (European Food Safety Authority, 2013), therefore it was not
possible in this study to evaluate if exclusively breastfed infants could potentially receive higher
nutrient intakes than needed.

I also should be declared that these were only theoretical calculations based on a small
sample size. To evaluate if the infant receives enough energy and nutrients via human milk,
regular anthropometrical measurements should be performed by the child’s family doctor
(Nacionalais Veselibas dienests, 2020), and obtained results should be evaluated using growth
charts developed by World Health Organization (Nacionalais Veselibas dienests, 2020; World
Health Organization, 2021).

Summary of Chapter 3.5./ 3.5. nodalas kopsavilkums

Based on theoretical calculations, 1 to 6 months old exclusively breastfed infants whose
mothers participated in the study received a sufficient energy and macronutrient (fat, protein,
and carbohydrate) as well as fatty acid — a-linolenic and docosahexaenoic acid intake via
human milk. On the contrary, linoleic acid intake among exclusively breastfed infants from this
study was higher, but arachidonic intake lower than adegaute.

Based on theoretical calculations, 1 to 6 months old exclusively breastfed infants whose
mothers participated in the study, received an adequate intake of calcium, magnesium, and
potassium via human milk, but a low supply of sodium and zinc via human milk raises concern.
To more objectively assess if exclusively breastfeed infants have an optimal essential element
status, future research should aim to evaluate not only essential element content in human milk,
but also to analyse essential element levels in plasma or serum of both mothers and infants.

Pamatojoties uz aprékiniem, 1 lidz 6 ménesus veci ekskluzivi ziditi zidaini, kuru mates
piedalijas pétijjumd, ar mdtes pienu sapéma atbilstosu energijas, tauku, olbaltumvielu,
oglhidratu, o-linolénskabes un dokozaheksaenskabes daudzumu. Linolskabes uznemsana bija
augstaka, bet arahidonskabes uznemsana — zemdaka par adekvato daudzumu.

Pamatojoties uz aprékiniem, 1 lidz 6 menesus veci ekskluzivi ziditi zidaini, kuru mates
piedalijas petijumd, ar mates pienu sanéma pietiekamu kalcija, magnija un kalija daudzumu,
bet zemais ndtrija un cinka saturs mdtes piend rada bazas. Lai objektivak varétu novertét vai
ekskluzivi ziditiem zidainiem ir optimals esencialo elementu nodroSindjums, turpmakas izpétes
ietvaros biitu javeic ne tikai esencialo elementu satura noteiksana mdtes piend, bet javerte art
to saturs mates un zidaina asins seruma vai plazma.
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CONCLUSIONS

For the first time in Latvia fatty acid composition of human milk has been
comprehensively studied providing an insight of differences related to the
geographical location and dietary patterns of the lactating women.

Three dominating fatty acids in human milk were palmitic acid, oleic acid, and
linoleic acid, in total compiling ~ 71 % of the total fatty acid level in human milk.
Although median docosahexaenoic acid level in human milk corresponded to
the recommended target value — 0.30 %, a large variance in values was observed
(from 0.10 % to 4.30 % of a total fatty acid level).

Compared to other countries, a low total trans fatty acid level (<2.0 %) in human
milk was observed.

Elaborated values for fat, protein, lactose and calcium, potassium, magnesium
content in human milk were similar to data found in literature, but zinc and sodium
content in human milk was lower comparing to data from other countries.

Human milk contained only trace amounts of arsenic, cadmium, tin, and lead which
did not exceed the maximum levels of potentially toxic elements defined in
legislation for in the infant formulas and foodstuff destined for infants and toddlers.
Participants consumed more fat, saturated fatty acids, and salt than recommended,
but dietary intake of carbohydrates, fibre, eicosapentaenoic acid, and
docosahexaenoic acid, calcium, iron, and vitamins A, D, B1, B2, Bg was insufficient.
Low intake for the majority of essential nutrients (carbohydrates, fibre,
eicosapentaenoic acid, and docosahexaenoic acid, calcium, iron, and vitamins A, D,
B1, Bz, Bg) among the participants was due to insufficient intake of nutritious foods
like vegetables, fruits, berries, pulses, cereals, milk & dairy products, and fish.
Immediate maternal intake affects the fatty acid (C>16) composition of human milk.
Also, the habitual intake of specific food products (like fish, plant oils, etc.) affects
the fatty acid composition of human milk and therefore impacts the fatty acid intake
for the infant.

10) On the opposite, macronutrient (fat, protein, lactose), as well as essential element

content in human milk is insensitive to immediate maternal diet.

11) Based on calculations, 1 to 6 months old exclusively breastfed infants received

adequate energy, fat, protein, carbohydrate, a-linolenic, docosahexaenoic acid,
calcium, magnesium, and potassium intake via human milk, but the intake of
arachidonic acid, sodium and zinc was lower than recommended.

12) The hypothesis of the research was approved — maternal nutrition predicts human

milk composition and serves as the basis for providing essential nutrients for the
infant.
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SECINAJUMI

Pirmo reizi Latvija ir vispusigi analiz&ts taukskabju sastavs mates piena, sniedzot
ieskatu atskiribas, kas saistitas ar geografisko ietekmi un mates uztura paradumiem.
Domingjosas taukskabes mates piena ir palmitinskabe, oleinskabe un linolskabe,
nodros$inot ~ 71 % no kopgja taukskabju satura mates piena.

Lai gan dokozaheksa@nskabes saturs mates piena sasniedza rekomendéto
robezvertibu — 0.30 %, tas krasi atSkiras analiz€tajos mates piena paraugos
(no 0.10 % lidz 4.30 % no kopgja taukskabju satura).

Salidzinot ar citu valstu petijumiem, tika konstatéts mazs kop¢jais trans taukskabju
saturs mates piena (<2 %).

Noteiktais tauku, olbaltumvielu, laktozes, kalcija, kalija un magnija saturs
mates piena bija salidzinams ar literaturas datiem, bet cinka un natrija saturs bija
zemaks neka citu valstu pétijumos.

Mates piens saturgja nenozimigu arséna, kadmija, alvas un svina daudzumu,
neparsniedzot maksimali pielaujamo saturu, kas noteikts normativajos aktos mates
piena aizstaj€jiem un partikai, kas paredzeta zidainu un mazu bérnu &dinasanai.
P&tijuma dalibnieces ar uzturu uznéma vairak tauku, piesatinato taukskabju un sals
neka ieteicams, bet nepietickama daudzuma tika uznemti oglhidrati, Skiedrvielas,
eikozapentaénskabe un dokozaheksaénskabe, kalcijs, dzelzs, A, D, By,
B2, Bg vitamini.

Uznemtais uzturvielu (oglhidrati, Skiedrvielas, eikozapentagénskabe un
dokozaheksaenskabe, kalcijs, dzelzs, A, D, B, B2, Bg vitamini) daudzums pétijuma
dalibniecem skaidrojums ar nepietickamu darzenu, auglu, ogu, pakSaugu,
graudaugu, piena, piena produktu un zivju paterinu.

Taukskabju uznemsana ar uzturu ietekmé taukskabju (C>16) sastavu mates piena.
AT noteiktu produktu lietosana (pieméram, zivju, augu ellas izvéle u.c.) ietekmé
taukskabju sastavu un saturu mates piena.

Makrouzturvielu (tauku, olbaltumvielu, laktozes) un esencialo elementu saturs
mates piena nav atkarigs no sievietes uztura zidiSanas perioda.

Pamatojoties aprékiniem, 1 Iidz 6 meéneSus veci ekskluzivi ziditi zidaini ar
mates pienu uznéma atbilstoSu energijas, tauku, olbaltumvielu, oglhidratu,
a-linolénskabes, dokozaheksaénskabes, kalcija, magnija un kalija daudzumu, bet
arahidonskabes, natrija un cinka uznemsana bija mazaka par vadlinijas noteikto.
Izvirzita petijuma hipotéze ir apstiprinajusies — mates uzturs zidiSanas perioda var
ietekm@t piena sastavu un nepieciesamo uzturvielu nodrosinajumu zidainim.
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PROPOSITIONS FOR FURTHER RESEARCH

In the future, author hopes to continue human milk composition analysis in relation to
maternal nutrition on a much larger nationally representative sample (at least 500 samples) and
to additionally analyse iodine and water-soluble vitamin content in human milk, because studies
from other countries indicate that the content of these nutrients in human milk is also affected
by maternal diet (Bravi et al., 2016; Keikha et al., 2017).

Also, oligosaccharide composition in human milk among lactating women in Latvia has
not been previously evaluated and would be novel research to do. Other studies indicate that
maternal diet can also affect the oligosaccharide composition in human milk
(Seferovic et al., 2020).

At the beginning of 2022, the project Conducting Fundamental Research in the Latvia
University of Life Sciences and Technologies (Project No. G1. Contract No. 3.2-10/2019/LLU)
will conclude. During this project, a human milk fatty acid composition in relation to maternal
nutrition has continued to be analysed. The number of analysed fatty acids has expanded, and
the detection of conjugated linoleic acid in human milk samples has been included. A manuscript
regarding trans fatty acid level in human milk in Latvia will be prepared for the publication in the
scientific journal, indexed in the SCOPUS and/or Web of Science databases.

On May 2021, the European Social Fund Project No. 8.2.2.0/20/1/001 “Latvia University
of Life Sciences and Technologies Transition to the New Doctoral Funding Model” has begun.
During this project it is planned to participate in the international conference to present data
about vitamin intake among lactating women in Latvia. It is also planned to prepare two
manuscripts (about potentially toxic element content in human milk and dietary habits among
lactating women in Latvia) for the publication in the scientific journals, indexed in the SCOPUS
and/or Web of Science databases.

PRIEKSLIKUMI TURPMAKIEM PETIJUMIEM

Ir planots turpinat pétit, ka uzturs ietekmé& mates piena sastavu, izmantojot daudz lielaku
nacionali reprezentativu paraugu kopu (vismaz 500 paraugi) un papildus analizét joda un ident
SkistoSo vitaminu saturu mates piena, jo citu valstu pétjjumi liecina ka So uzturvielu saturu
mates piena ar1 ietekme uzturs (Bravi et al., 2016; Keikha et al., 2017).

ArT oligosaharidu sastavs mates piena sievietém zidiSanas perioda Latvija ieprieks nav
pétits. Citu valstu pétijumi liecina, ka uzturs var ietekmét ar1 oligosaharidu sastavu mates piena
(Seferovic et al., 2020).

2022. gada sakuma noslégsies projekts “Fundamentalo pétijjuma veikSana Latvijas
Lauksaimniecibas universitate” (Projekta Nr. G1, Liguma Nr. 3.2-10/2019/LLU). Minéta
projekta ietvaros tiek turpinats analiz&t uztura ietekmi uz mates piena taukskabju sastavu, un ir
paplaSinats nosakamo taukskabju daudzums mates piena, ieklaujot konjugétas linolskabes
noteik3anu. ST projekta ietvaros planots izstradat publikaciju par trans taukskabju sastavu mates
piena Latvija, publicéSana zinatniskaja zurnala, kas tiek indekséts SCOPUS un/vai Web of
Science datu bazes.

2021. gada maija tika uzsakts ESF projekts Nr. 8.2.2.0/20/1/001 “LLU pareja uz jauno
doktorantiiras finansé$anas modeli”. ST projekta ietvaros planots piedalities starptautiska
konferencg, lai prezentétu datus par vitaminu uznemsanu sievieteém zidiSanas perioda Latvija.
Planots izstradat art divas publikacijas (par potenciali toksisko elementu saturu mates piena un
sievieSu uztura paradumiem zidiSanas perioda Latvija) public€Sanai zinatniskajos Zurnalos, kas
tiek indekséts SCOPUS un/vai Web of Science datu bazes.
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Annex | / | pielikums

Daily nutrient intakes that are considered to be adequate for the majority of infants and
toddlers in Europe / Diend uznemamais uzturvielu daudzums, ko uzskata par adekvatu lielakajai
dalai Zidainu un mazu bérnu Eiropa (European Food Safety Authority, 2013)

Nutrient (unit)

0 to <6 months /

6 to <12 months /

12 to <36 months /

(’mizrtv‘jxgz 0 Iidz < 6 ménesi 6 lidz < 12 menesi 12 lidz < 36 ménesi
Wate(r nﬁ Igjde”s 700-1000 800-1000 1100-1300
Months / | Boys/ Girls / Months/ | Boys/ | Girls/ Months Boys / Girls /
Menesi Zeéni Meitenes Meénesi Zeni Meitenes | / Menesi Zeni Meitenes
Oto/ | 358/ | 334/ 6to/ | 597/ | 550/ | .
lidz<1 | 1498 | 1398 lidz<7 | 2498 | 2301 Y 788/ | 717/
1to/ | 502/ | 454/ 7to/ | 645/ | 573/ <22 3297 3000
} lidz<2 | 2100 | 1900 lidz<8 | 2699 | 2397
Energy 2to/ | 526/ | 478/ 8to/ | 669/ | 597/ | ..
f”elrﬂg lidz <3 | 2201 2000 lidz<9 | 2799 | 2498 I 1027/ | 956/
(keal /kJ) 3to/ | 502/ | 454/ 9to/ | 693/ | 621/ <’3g 4297 | 4000
lidz<4 | 2100 | 1900 | /idz<10 | 2900 | 2598
4to/ | 550/ | 502/ 10to/ | 717/ | 645/
lidz<5 | 2301 | 2100 | Zidz<11 | 3000 | 2699 36 1171/ | 1099/
5to/ | 573/ | 550/ 11to/ | 741/ | 669/ = 4900 4598
lidz<6 | 2397 | 2301 | lidz<12 | 3100 | 2799
Carbohydrates
| Oglhidrati 40-45 4555 45-60
(E %)
Fibre/
Skiedrvielas ND /ND ND /ND 10
(9)
12to/
Oto/ ND / ND / 6to/ _
lidz <1 ND ND | lidz<7 9 8 lidz 11 10
<18
18to/
l1to/ 7to/ _
lidz <2 8 ! lidz <8 11 10 i’gz 11 11
Protein /
Olbaltumvielas 1;201;0</3 8 8 zfd;0</9 11 10 | 2410/
@) 310/ . . 910/ | o i’g’g 12 1
lidz <4 lidz <10
4to/ 9 g | 10w/ | 4y 10
lidz <5 lidz <11 =36 13 13
5to0/ 9 8 11to/ 11 10 -
lidz <6 lidz <12
Fat(SE/ OT/:;“"' 50-55 40 3540
LA /LS (E %) 4 4 4
ALA /ALS
(E %) 0.5 0.5 05
AR&/Q?RS 140 ND / ND ND / ND
DHA/DHS 100 100 100 (<24 months / ménesi)
(mg)
EPA + DHA/
EPS + DHS ND / ND ND / ND 250 (>24 months / ménesi)
(mg)
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Annex | continued / I pielikuma turpindjums

Nutrient (unit) /

0 to <6 months /

6 to <12 months /

12 to <36 months /

Uzturviela 0 Iidz < 6 ménesi 6 Iidz < 12 ménesi 12 Iidz < 36 ménesi
(mervieniba)
Calcium / 200 400 600
Kalcijs (mg)
Phosphorus / 100 300 460
Fosfors (mg)
Potassium /
Kalijs (mg) 400 800 800
Sodium /
Natrijs (mg) 120 170-370 170-370
Magn_e;smm / 25 80 85
Magnijs (mg)
0.3 (breastfed infants /
Iron / Dzelzs (mg) zidaini, kas sanem mates 8 8
pienu)
2 (breastfed infants /
Zinc / Cinks (mg) zidaini, kas sanem mates 4 4
pienu)
Copper / Vars (mg) 0.3 0.3 0.4
Manganese / 0.003 0.02-05 05
Mangans (mg)
Selenium /
Selens (10) 125 15 20
lodine / Jods (ug) 90 90 90
Chromium / ND / ND ND / ND ND / ND
Hroms (ug)
Vitamin A/
Vitamins A 350 350 400
(g RAE / g RAE)
Vitamin D/
Vitamins D (UQ) 10 10 10
Vitamin K/
Vitamins K (Ug) > 8.5 12
Vitamin E /
Vitamins E 3 5 6
(mg TE/ mg TE)
Vitamin C/
Vitamins C (mQ) 20 20 20
Vitamin By /
Vitamins B1 (Mg) 0.2 03 05
Vitamin Bz /
Vitamins B2 (Mg) 0.3 04 08
Vitamin Bz /
Vitamins B3 2 5 9
(mg NE / mg NE)
Vitamin Bs /
Vitamins Bs (mg) 2 3 4
Vitamin Be /
Vitamins Bs (mg) 0.1 04 0.7
Vitamin B7 /
Vitamins B7 (Ug) 4 6 20
Vitamin Bg /
Vitamins Bo 65 80 100
(ug DFE/ pg UFE)
Vitamin B2/ 04 05 09

Vitamins B12 (1)
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Annex 11/ 11 pielikums

Changes through the years in recommended daily energy and nutrient intakes in the
national guidelines for lactating women in Latvia / Izmainas gadu laika nacionalajas
vadlinijas ieteicamo energijas un uzturvielu devam sievietém zidiSanas laika Latvija

Nutrient (unit) /
Uzturviela (mervieniba)

Veselibas ministrija (2008)

Veselibas ministrija
(2017a)

Energy / Energija (kcal / kJ)

2000+500 kcal /
8368+2092 kJ

1700-2510
+500-600 kcal /
7113-10502
+2092-2510 kJ
(depending on age / atkariba

no vecuma)
Protein / . .
Olbaltumvielas (E %) 10-15E % +209 10-20 E %
Fat / Tauki (E %) 25-30 25 30
SFA/PT (E %) ND / ND <10
SFA/MUFA/PUFA /
PT/MNT/PNT 171.2/0.8 ND / ND
Carbohydrates /
Oglhidrati (E %) 55-60 45-60
Sugars / Cukuri (E %) <10 S“lb()r l_(:lrse i;%g:)/
Sodium / Natrijs (mg) 3300 2000

Salt/ Sals (g)

no more than 5/
ne vairak par 5

no more than 5/
ne vairak par 5

Potassium / Kalijs (mg) 4000 3100
Calcium / Kalcijs (mg) 1200 900
Phosphorus / Fosfors (mg) 1200 900
Magnesium / Magnijs (mg) 340 280
Iron / Dzelzs (mg) 18 15
Zinc / Cinks (mg) 19 11
lodine / Jods (ng) 200 150-250
Selenium / Selens (ug) 75 60
Copper / Vars (ng) 3.0 1.3
Manganese / Mangans (mg) 3.5 ND /ND
Chromium / Hroms (mg) 0.2 ND /ND
Vitamin A/ Vitamins A (ug) 1300 1100
Vitamin D / Vitamins D (ng) 10 10
Vitamin E / Vitamins E (mQ) 12 11
Vitamin K/ Vitamins K (ng) 65 ND / ND
Vitamin C/ Vitamins C (mg) 150 100
Vitamin Bi/ Vitamins B, (MQ) 1.6 1.6
Vitamin B,/ Vitamins B, (MmQ) 2.0 1.7
Vitamin Bs/ Vitamins B; (MmQ) 20 ND /ND
Vitamin Bs/ Vitamins Bs (MQ) 2.2 1.5
Vitamin Bo/ Vitamins By (1g) 300 500
Vitamin Bi2/ Vitamins B1, (1g) 3.0 2.0
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Daily energy and nutrient reference values for women / Diena rekomendejamads energijas un uzturvielu devas sievietém

111 Annex / 111 pielikums

(European Food Safety Authority, 2019a; Nordic Council of Ministers, 2014; Veselibas ministrija, 2017a)

Veselibas Nordjc European Veselibas Nord_ic European Veselibas Nordjc European
ministrija Co_ur)C|I of Food Safety ministrija Co_ur_1C|I of Food Safety ministrija Co_chn of Food Safety
Nutrient (unit) / (2017a) Ministers Authority (2017a) Ministers Authority (2017a) Ministers Authority
Uzturviela (2014) (2019a) (2014) (2019a) (2014) (2019a)
(mérvieniba) Non-pregnant, non-lactating women /
Sievietes, kuras nav griitniecibas vai zidiSanas Pregnant women / Sievietes griitniecibas perioda Lactating women / Sievietes zidiSanas perioda
perioda
RI/ID Al /AD RI/ID AR/VD RIR/1UD AR/VD
1878-2683
kcal / 7858— +100 kcal / +70 kcal /
11226 kJ +418 kJ (first +293 kJ (first
1960-2510 (18 to 29 years trimester / trimester /
kcal / 8201— old/ 18 lidz 29 pirmaja pirmaja
10502 kJ gadi) trimestri) trimestri)
(18 to 30 years 1813-2590 +300 kcal / +260 kcal /
old/ 18 lidz 30 kcal / 7586— 1255 kJ +1088 kJ
E:j:gi}/; gadi) ND/ND 10837 kJ (second ND /ND (second J/ri%%zgoozls(igl ND /ND +500 kcal /
1840-2360 (30 to 39 years trimester / trimester / K] +2092 kJ
kcal / 7699— old / 30 lidz 39 otraja otraja
9874 kJ gadi) trimestri) trimestri)
(31 to 60 years 1798-2569 +300 kcal / +500 kcal /
old / 31 lidz 60 kcal / 7523— 1255 kJ (third +2092 kJ
gadi) 10749 kJ trimester / (third trimester
(40 to 59 years treSaja [ tresaja
old / 40 lidz 59 trimestri) trimestri)
gadi)
Carbohydrates / RIR/IUD RIR/IUD RIR/IUD RIR/IUD RIR/IUD RIR/IUD RIR/IUD
A ND /ND ND /ND
Oglhidrati 45-60 E % 45-60 E % 45-60 E % 45-60 E % 45-60 E % 45-60 E % 45-60 E %
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Annex |11 continued / Il pielikuma turpinajums

Veselibas Nord.ic European Veselibas Nord_ic European Veselibas Nordjc European
ministrija Co.ur_u:ll of Food Safety ministrija Co_ur_1C|I of Food Safety ministrija Co_chn of Food Safety
Nutrient (unit) / (2017a) Ministers Authority (2017a) Ministers Authority (2017a) Ministers Authority
Uzturviela (2014) (2019a) (2014) (2019a) (2014) (2019a)
(mérvieniba) Non-pregnant, non-lactating women /
Sievietes, kuras nav gritniecibas vai zidiSanas Pregnant women / Sievietes griitniecibas perioda | Lactating women / Sievietes zidiSanas perioda
perioda
RIR/IUD Al /AD RIR/IUD RIR/IUD
., Fbre/ ND / ND at least / ND / ND ND / ND ND / ND ND / ND
Skiedrvielas vismaz 25 g 25-35 g 25-35¢g
25-35 g
UIL / MUL UIL / MUL UIL / MUL UIL / MUL UIL / MUL UiL / MUL
no more than no more than no more than
ey | 10E%/ne | PIOWI0B% | NpyD | opgs/ne | PIOWIOE% | npyND | ggpg/me | PEIOWIOE% | Np/nD
- mazak par - | mazak par - | mazak par
vairak ka 10 10 E % vairak ka 10 10E % vairak ka 10 10E %
E% E % E%
UIL / MUL UIL / MUL UIL / MUL
Alcohol / ND / ND below 109/ ND / ND ND / ND below 10 g/ ND / ND ND / ND below 109/ ND / ND
Alkohols mazak par mazak par mazak par
109 109 10g

! monosaccharides and disaccharides added to foods and beverages by the manufacturer, cook or consumer, and sugars naturally present in honey, syrups, fruit juices and fruit juice
concentrates / monosaharidi un disaharidi, ko raZotajs, pavars vai patérétdjs ir pievienojis édienam un dzérienam, ka art cukuri, kuri dabigi atrodami medi, sirupos, auglu sulds un
auglu sulu koncentratos (World Health Organization, 2015a).
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Annex |11 continued / Il pielikuma turpinajums

Veselibas Nordic European Veselibas Nordic European Veselibas Nordic European
ministriia Council of Food Safety ministriia Council of Food Safety ministriia Council of Food Safety
Nutrient (unit) / (20173{ Ministers Authority (20175 Ministers Authority (2017a§ Ministers Authority
Uzturviela (2014) (2019a) (2014) (2019a) (2014) (2019a)
(mérvieniba) Non-pregnant, non-lactating women /
Sievietes, kuras nav griitniecibas vai zidiSanas Pregnant women / Sievietes griitniecibas perioda Lactating women / Sievietes zidiSanas perioda
perioda
RIR /IUD RIR/1UD PRI/ PRD RIR/IUD RIR/IUD PRI/ PRD RIR/IUD RIR/1UD AR /VD
+1 g (first +15¢
trimester / (<6 months
10-20 E % or pirmaja postpartum /
trimestri) <6 ménesus
_ 0.83gperkg | 1.1g perkg of +9 g (second péc
Protein / of body weight | body weight / trimester / dzemdibam)
Olbaltumvielas 10-20 E %? 10-20E % /0.83guzkg | 10-20 E % vai 1020 E % . 10-20 E % 10-20 E % “
otraja +10¢g
kermena 1.1 guzKkg X
trimestri) (>6 months
masas kermena .
’ ’ +28 g (third postpartum /
masas . _
trimester / >6 méenesus
tresaja pec
trimestri) dzemdibam)
Fat / Tauki RIR/IUD RIR/IUD RIR/IUD RI/ID RIR/IUD RIR/IUD RIR/IUD RIR/IUD RIR/IUD
25-30 E % 25-40E % 20-35E% 30E% 25-40 E % 20-35E % 25-30 E% 25-40 E % 20-35E%
UIL / MUL UIL / MUL Al / AD UIL / MUL UIL / MUL Al / AD UIL / MUL UIL / MUL Al /AD
SEA/PT nloonéoor/e /tr:]aen below 10 E % ngOmEo[; /t:zn below 10 E % ”forgoj/e /thnaén below 10 E %
- | mazak par | ALAP / CMVI - | mazak par | ALAP / CMVI -0 | mazak par | ALAP | CMVI
vairak ka 10 E % vairak ka 10 E % vairak ka 10 E %
10E % ° 10E % ° 10E % ’
cis MUFA / RIR/IUD RIR/IUD RIR/IUD
cis MNT ND /ND 1020 E % ND /ND ND /ND 1020 E % ND /ND ND /ND 10-20 E % ND / ND

2 the required amount of protein may be determined individually by multiplying the 1.0-1.5 g protein per kilogram body weight. The recommended amount of protein per kilogram
may be determined individually, depending on the physical activity and age of the person / Individuali var noteikt nepieciesamo olbaltumvielu daudzumu,reizinot 1.0-1.5g

olbaltumvielu uz vienu kilogramu kermena svara. leteicamo olbaltumvielu daudzumu uz vienu kilogramu svara nosaka individuali, atkariba no cilvéka fiziskas aktivitates un vecuma
(Veselibas ministrija, 2017a).
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Annex |11 continued / Il pielikuma turpinajums

Veselibas Nord.ic European Veselibas Nord_ic European Veselibas Nordjc European
_ ' ministrija Co.ur_u:ll of Food Safety ministrija Co_ur_1C|I of Food Safety ministrija Co_chn of Food Safety
Nutrient (unit) / (2017a) Ministers Authority (2017a) Ministers Authority (2017a) Ministers Authority
Uzturviela (2014) (2019a) (2014) (2019a) (2014) (2019a)
(mérvieniba) Non-pregnant, non-lactating women /
Sievietes, kuras nav griitniecibas vai zidiSanas Pregnant women / Sievietes griitniecibas perioda Lactating women / Sievietes zidiSanas perioda
perioda
cis PUFA/ RIR/IUD RIR/IUD RIR/IUD
cis PNT ND /ND 5 10E% ND /ND ND /ND 5 10E % ND /ND ND /ND 5 10E % ND /ND
cis -3 PUFA / LIL /ZUL LIL /ZUL LIL /ZUL
cis n-3 PNT ND / ND at least / ND /ND ND /ND at least / ND /ND ND / ND ~at least / ND / ND
vismaz 1 E % vismaz 1 E % vismaz 1 E %
Al / AD Al /AD Al / AD
LA/LS ND /ND ND /ND 1E% ND /ND ND /ND AE% ND /ND ND /ND 1E%
LIL /ZUL Al / AD LIL /ZUL Al /AD LIL /ZUL Al / AD
at least / at least / at least /
ALATALS ND/ND vismaz 05E% ND/ND vismaz 05E% ND/ND vismaz 05E%
05E% 05E% 0.5E %
LA+ ALA LIL /ZUL LIL /ZUL LIL /ZUL
LS+ ALS ND / ND at least / ND /ND ND /ND ~at least / ND /ND ND / ND ~at least / ND / ND
vismaz 3E % vismaz5 E % vismaz5 E %
Al /AD R1/1D Al/AD RI/I1D Al /AD
250 mg 250 mg
EPA, DHA / 250 mg (EPA + DHA / (EPA + DHA /
EPS, DHS ND/ND ND/ND | ppa s pas | ND/ND (DHZXO/%QHS) EPS + DHS) ND /ND (ngO/T)gHS) EPS + DHS)
EPS + DHS) + 100-200 mg + 100-200 mg
(DHA / DHS) (DHA / DHS)
Al /AD Al /AD Al /AD Al/AD Al /AD Al /AD
TRAITT ND/ND ALAP/CMVI | ALAP/CMVI ND/ND ALAP/CMVI | ALAP/CMVI ND/ND ALAP/CMVI | ALAP/CMVI
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Annex |11 continued / Il pielikuma turpinajums

Veselibas Nord.ic European Veselibas Nord_ic European Veselibas Nordjc European
_ ' ministrija Co.ur_u:ll of Food Safety ministrija Co_ur_1C|I of Food Safety ministrija Co_chn of Food Safety
Nutrient (unit) / (2017a) Ministers Authority (2017a) Ministers Authority (2017a) Ministers Authority
Uzturviela (2014) (2019a) (2014) (2019a) (2014) (2019a)
(mérvieniba) Non-pregnant, non-lactating women /
Sievietes, kuras nav griitniecibas vai zidiSanas Pregnant women / Sievietes griitniecibas perioda Lactating women / Sievietes zidiSanas perioda
perioda
RI/ID RI/ID PRI/ PRD RI/ID RI/ID PRI/ PRD RI/ID RI/ID PRI/ PRD
800 mg 1000 mg 1000 mg (first 900 mg 900 mg
LIL /ZUL (18 to 24 years trimester / LIL /ZUL 1000 mg LIL /ZUL 1000 mg
[ 18 lidz 24 pirmaja (18-24 years / (18-24 years /
Calcium/ gadi) trimestri) gadi) gadi)
Kalcijs 800 mg 400 mg 950 mg (=25 | 1300 mg (from 400 mg 950 mg (>25 900 mg 400 mg 950 mg (>25
years [ >25 the second years / gadi) years / gadi)
gadi) trimester /
UIL / MUL UIL / MUL sakot no otra UIL / MUL UIL / MUL UIL / MUL UIL / MUL
2500 mg 2500 mg trimestra) 2500 mg 2500 mg 2500 mg 2500 mg
RI/ID RI/ID Al / AD RI/ID RI/ID Al / AD RI/ID RI/ID Al /AD
600 mg 700 mg 900 mg
Phosphorus / LIL/ZUL LIL /ZUL LIL/ZUL
Fosfors 600 mg 300 mg 550 mg 700 mg 300 mg 550 mg 900 mg 300 mg 550 mg
UIL / MUL UIL / MUL UIL / MUL
3000 mg 3000 mg 3000 mg
RI/ID RI/ID Al / AD RI/ID RI/ID Al / AD RI/ID RI/ID Al /AD
Potassium / 3100 mg 3100 mg 3100 mg
Kalijs 3100 mg LIL / ZUL 3500 mg 3100 mg LIL / ZUL 3500 mg 3100 mg LIL /ZUL 4000 mg
1600 mg 1600 mg 1600 mg
S;‘:;t‘:;;/ 2 IrEg 2400 mg? 2000 mg? 2 Ir?g 2400 mg? 2000 mg? R 'n?g 2400 mg? 2000 mg?

3 safe and adequate intake — provides guidance on a level of sodium intake compatible with good health / dross un atbilstoss daudzums — sniedz noradijumus par tadu natrija devu, kas
atbilst labas veselibas prasibam (European Food Safety Authority, 2019a).
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Veselibas Nord.ic European Veselibas Nord_ic European Veselibas Nordjc European
' _ ministrija Co.ur_u:ll of Food Safety ministrija Co_ur_1C|I of Food Safety ministrija Co_chn of Food Safety
Nutrient (unit) / (2017a) Ministers Authority (2017a) Ministers Authority (2017a) Ministers Authority
Uzturviela (2014) (2019a) (2014) (2019a) (2014) (2019a)
(mérvieniba) Non-pregnant, non-lactating women /
Sievietes, kuras nav griitniecibas vai zidiSanas Pregnant women / Sievietes griitniecibas perioda Lactating women / Sievietes zidiSanas perioda
perioda
UIL / MUL UIL / MUL UIL / MUL
_ no more than no more than no more than
Salt/ sals 5 g/ ne vairak 6¢° ND/ND 59/ ne vairak 6° ND/ND 5 o/ ne vairak 6¢° ND/ND
kasg kasg kasg
Magnesium / RI/ID RI/ID Al/AD RI/ID RI/ID Al /AD RI/ID RI/ID Al / AD
Magnijs 280 mg 280 mg 300 mg 280 mg 280 mg 300 mg 280 mg 280 mg 300 mg
Manganese / ND / ND ND / ND Al/AD ND / ND ND / ND Al/AD ND / ND ND / ND Al/AD
Mangans 3 mg 3 mg 3mg
RI/ID RI/ID PRI/ PRD RI/ID RI/ID PRI/ PRD RI/ID RI/ID PRI/ PRD
Iron / Dzelzs 15 mg 15 mg* 15 mg*
15mg UIL / MUL 16 mg* 15 mg® UIL / MUL 16 mg* 15mg UIL / MUL 16 mg*
60 mg 60 mg 60 mg
RI/ID RI/ID PRI/ PRD RI/ID RI/ID PRI/ PRD RI/ID RI/ID PRI/ PRD
7.5-12.7 mg
(depending of
phytate intake 7.5-12.7mg + 7.5-12.7 mg +
Zinc / Cinks 7 7'mg | atkariba no 10 9mg 1.6 mg 1 11 mg 2.9 mg
my uznemta fitatu my my
daudzuma)
LIL /ZUL UIL / MUL LIL /ZUL UIL / MUL LIL/ZUL UIL / MUL
4 mg 25 mg 4 mg 25 mg 4 mg 25 mg

4 for premenopausal women (including pregnant and lactating women), the PRI covers the requirement of approximately 95 % of women / PRD nodroSina nepieciesamo dzelzs
daudzumu aptuveni 95 % sieviesu pirms-menopauzes perioda (tai skaita sievietem griitniecibas un zidiSanas perioda) (European Food Safety Authority, 2019a).

® additional intake of iron is appointed by the medical doctor / Papildu nepieciesamibu péc dzelzs individuali griitniecém nosaka arsts (Nordic Council of Ministers, 2014; Veselibas
ministrija, 2017a).
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Annex |11 continued / Il pielikuma turpinajums

Veselibas Nord.ic European Veselibas Nord_ic European Veselibas Nordjc European
' _ ministrija Co.ur_u:ll of Food Safety ministrija Co_ur_1C|I of Food Safety ministrija Co_chn of Food Safety
Nutrient (unit) / (2017a) Ministers Authority (2017a) Ministers Authority (2017a) Ministers Authority
Uzturviela (2014) (2019a) (2014) (2019a) (2014) (2019a)
(mérvieniba) Non-pregnant, non-lactating women /
Sievietes, kuras nav griitniecibas vai zidiSanas Pregnant women / Sievietes griitniecibas perioda Lactating women / Sievietes zidiSanas perioda
perioda
RI/ID RI/ID Al/AD RI/ID RI/ID Al /AD RI/ID RI/ID Al/AD
0.9 mg 1.0 mg 1.3 mg
Copper / Vars LIL / ZUL 1.3 mg LIL /ZUL LIL /ZUL
0.9 mg 0.4 mg 1.1mg 0.4 mg 1.5mg 1.3mg 0.4 mg 1.5mg
UIL / MUL UIL / MUL UIL / MUL UIL / MUL
5mg 5mg 5mg 5mg
RI/ID RI/ID Al/AD RI/ID RI/ID Al /AD RI/ID RI/ID Al/AD
50 ug 60 ug 60 ug
Selenium / LIL /ZUL 70 ug LIL /ZUL 70 pg LIL /ZUL 85 ug
Selens 50 ug 20 ug 60 ug 20 ug 60 pg 20 pg
UIL / MUL UIL / MUL UIL / MUL UIL / MUL UIL / MUL UIL / MUL
300 pg 300 pg 300 pg 300 pg 300 pg 300 pg
RI/ID RI/ID Al/AD RI/ID RI/ID Al /AD RI/ID RI/ID Al/AD
150 pg 175 pg 200 pg
lodine / Jods LIL / ZUL 150 pg LIL /ZUL 200 pg LIL /ZUL 200 pg
200 pg 70 pg 150-250 pg 70 pg 150-250 g 70 pg
UIL / MUL UIL / MUL UIL / MUL UIL / MUL UIL / MUL UIL / MUL
600 pg 600 pg 600 g 600 g 600 pg 600 pg
Vitamin C/ RI/ID RI/ID PRI/ PRD RI/ID RI/ID PIR/PRD RI/ID RI/ID PRI/ PRD
Vitamins C 75 mg 75 mg 95 mg 85 mg 85 mg 105 mg 100 mg 100 mg 155 mg
RI/ID RI/ID PRI/ PRD RI/ID RI/ID PRI/ PRD RI/ID RI/ID PRI/ PRD
Vitamin Bi / 1.1 mg 0.42 mg per 1.5 mg 0.42 mg per 1.6 mg 0.42 mg per
Vitamins Bi 1.1 mg LIL / ZUL 1000 kcal / 1.4mg LIL / ZUL 1000 kcal / 1.6 mg LIL /ZUL 1000 kcal /
0.5mg 0.42 mg uz 0.5 mg 0.42 mg uz 0.5 mg 0.42 mg uz
) 1000 kcal ' 1000 kcal ' 1000 kcal
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Veselibas Nord.ic European Veselibas Nord_ic European Veselibas Nordjc European
' _ ministrija Co.ur_u:ll of Food Safety ministrija Co_ur_1C|I of Food Safety ministrija Co_chn of Food Safety
Nutrient (unit) / (2017a) Ministers Authority (2017a) Ministers Authority (2017a) Ministers Authority
Uzturviela (2014) (2019a) (2014) (2019a) (2014) (2019a)
(mérvieniba) Non-pregnant, non-lactating women /
Sievietes, kuras nav griitniecibas vai zidiSanas Pregnant women / Sievietes griitniecibas perioda Lactating women / Sievietes zidiSanas perioda
perioda
RI/ID RI/ID PRI/ PRD RI/ID RI/ID PRI/ PRD RI/ID RI/ID PRI/ PRD
Vitamin B2/ 1.3 mg 1.6 mg 1.7 mg
Vitamins B2 1.5mg LIL /ZUL 1.6 mg 1.6 mg LIL /ZUL 1.9mg 1.7 mg LIL /ZUL 2.0 mg
0.8 mg 0.8 mg 0.8 mg
RI/ID PRI/ PRD RI/ID PRI/ PRD RI/ID PRI/ PRD
Vitamin Bs / 15 mg 6.8 NE per 17 mg 6.8 NE per 20 mg 6.8 NE per
Vitami ND /ND LIL / ZUL 1000 kcal / ND /ND LIL / ZUL 1000 kcal / ND /ND LIL /ZUL 1000 kcal /
itamins B3
9mg 6.8 NE uz 9mg 6.8 NE uz 9mg 6.8 NE uz
1000 kcal 1000 kcal 1000 kcal
Vitamin Bs / ND / ND ND / ND Al7AD ND / ND ND / ND AlTAD ND / ND ND / ND Al7AD
Vitamins Bs 5mg 5mg 7 mg
RI/ID RI/ID PRI/ PRD RI/ID RI/ID PRI/ PRD RI/ID RI/ID PRI/ PRD
1.2 mg 1.4 mg 1.5 mg
Vitamin Be / LIL /ZUL 1.6 mg LIL /ZUL 1.8 mg LIL /ZUL 1.7 mg
Vitamins Bs 1.3 mg 0.8 mg 1.9 mg 0.8 mg 1.5mg 0.8 mg
UIL / MUL UIL / MUL UIL / MUL UIL / MUL UIL / MUL UIL / MUL
25 mg 25 mg 25 mg 25 mg 25 mg 25 mg
Vitamin B7/ Al/AD Al /AD Al / AD
Vitamins B+ ND /ND ND /ND 40 g ND /ND ND /ND 40 g ND /ND ND / ND 45 g
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Veselibas Nordic European Veselibas Nordic European Veselibas Nordic European
ministriia Council of Food Safety ministriia Council of Food Safety ministriia Council of Food Safety
Nutrient (unit) / (2017a; Ministers Authority (2017a; Ministers Authority (2017&1; Ministers Authority
Uzturviela (2014) (2019a) (2014) (2019a) (2014) (2019a)
(mérvieniba) Non-pregnant, non-lactating women /
Sievietes, kuras nav griitniecibas vai zidiSanas Pregnant women / Sievietes griitniecibas perioda Lactating women / Sievietes zidiSanas perioda
perioda
RI/ID RI/ID AR/VD RI/ID RI/ID Al /AD RI/ID RI/ID PRI/ PRD
400 pg 500 ug 500 ug
LIL/ZUL 259”9 LIL/ZUL 60(; Hg LIL/ZUL 503 Hg
Vitamin Be / DFE / UFE DFE / UFE DFE / UFE
Vitamins Bo 300 pg UIL / MUL 400 pg UIL / MUL 500 pg UIL / MUL
100 pg 1000 pg of 100 ug 1000 pg of 100 pg 1000 pg of
folic acid / folic acid / folic acid /
folskabes folskabes folskabes
RI/ID RI/ID Al / AD RI/ID RI/ID Al / AD RI/ID RI/ID Al /AD
Vitamin B2 / 2.0 ug 2.0 ug 2.6 ug
Vitamins B12 2.0 ug LIL /ZUL 4 ug 2.0 ug LIL /ZUL 4.5 ug 2.0 ug LIL /ZUL 5ug
1pg 1pg 1pg
RI/ID RI/ID PRI/ PRD RI/ID RI/ID PRI/ PRD RI/ID RI/ID PRI/ PRD
700 g 800 ug 1100 pg
RAE / RAE RAE / RAE RAE / RAE
650 ug 700 pug 1300 ug
L|4L0é flt]“_ RAE / RAE LI4|6(/) i;JL RAE / RAE LI4IE)(; ilg-;”_ RAE / RAE
Vitamin A/ RAE / RAE RAE / RAE RAE / RAE
Vitamins A 700 ug UIL / MUL UIL / MUL 800 ug UIL / MUL UIL / MUL 1100 pg UIL / MUL UIL / MUL
3000 pg 3000 pg 3000 pg
as 3?8%&316(1 as retinol or as 3?g$otln%ed as retinol or as 3?2]%:_?]% as retinol or
reFt)inol | ki retinyl esters / reF:inol | ka retinyl esters / reFt)inol | ko retinyl esters /
retinols ka retinols vai retinols ka retinols vai retinols ka retinols vai

retinilesteri

retinilesteri

retinilesteri
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Veselibas Nord.ic European Veselibas Nord_ic European Veselibas Nordjc European
' _ ministrija Co.ur_u:ll of Food Safety ministrija Co_ur_1C|I of Food Safety ministrija Co_chn of Food Safety
Nutrient (unit) / (2017a) Ministers Authority (2017a) Ministers Authority (2017a) Ministers Authority
Uzturviela (2014) (2019a) (2014) (2019a) (2014) (2019a)
(mérvieniba) Non-pregnant, non-lactating women /
Sievietes, kuras nav griitniecibas vai zidiSanas Pregnant women / Sievietes griitniecibas perioda Lactating women / Sievietes zidiSanas perioda
perioda
RI/ID RI/ID Al / AD RI/ID RI/ID Al /AD RI/ID RI/ID Al / AD
10 g 10 10 pg 10 pg
Vitamin D/ LIL / ZUL 15 pg 15 g (ggring LIL /ZUL 15 pg LIL /ZUL 15 pg
Vitamins D 10 ug 2.5 ug winter / ziemas 2.5 g 10 pg 2.5 ug
UIL / MUL UIL / MUL eriodd) UIL / MUL UIL / MUL UIL / MUL UIL / MUL
100 pg 100 pg P 100 pg 100 pg 100 g 100 ug
RI/ID RI/ID Al / AD RI/ID RI/ID Al /AD RI/ID RI/ID Al / AD
8 mg 11 mg as 10 mg 11 mg as 11 mg 2.5 ug
Vitamin E as / UIL / MUL a-tocopherol / UIL / MUL a-tocopherol / UIL / MUL 2.5 ug
Vitamins E 8 mg 3mg ka a-tokoferols 15 mg 3mg ka a-tokoferols 11 mg 3mg 2519
UIL / MUL UIL / MUL UIL / MUL UIL / MUL UIL / MUL UIL / MUL
300 mg 300 mg 300 mg 300 mg 300 mg 300 mg
Al / AD Al /AD Al / AD
Vitamin K / 70 Mg as 70 Mg as 70 Mg as
Vitami ND / ND ND / ND phylloguinone ND /ND ND /ND phylloquinone ND / ND ND / ND phylloguinone
itamins K _ _ _
[ ka [ ka [ ka
filokvinons filokvinons filokvinons
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IV Annex / 1V pielikums

The ethical approval from Riga Stradins University Ethics Committee and the renewal of ethical
approval / Rigas Stradina universitates Etikas komitejas atlauja pétijuma veikSanai un atlaujas
atjaunindjums

Veidlapa Nr. E-9 (2)
RSU ETIKAS KOMITEJAS LEMUMS NR. 4/ 28.07.2016.

Riga, Dzirciema iela 16, LV-1007

Tel. 67061596
Komitejas sastavs Kvalifikacija Nodarbo3anas
1. Profesors Olafs Brivers Dr.theo. teologs
2. Profesore Vija Sile Dr.phil. filozofs
3. Asoc.prof. Santa Purvipa Dr.med. farmakologs
4. Asoc.prof. Voldemars Arnis Dr.biol. rehabilitologs
5. Profesore Regina Kleina Dr.med. patalogs
6. Profesors Guntars Pupelis Dr.med. kirurgs
7. Asoc.prof. Viesturs Liguts Dr.med. toksikologs
8. Docente lveta Jankovska Dr.med.
9. Docents Kristaps Circenis Dr.med.
Pieteikuma iesniedz&js: Liva Aumeistere
Medicinas fakultate, doktorantiiras nodala
Pétijuma nosaukums: ., Uztura ietekme uz mates piena kimisko sastavu”
IesniegSanas datums: 28.07.2016
Pétijuma protokols: Izskatot iesniegtos pétijuma dokumentus (protokolu)

ir redzams, ka pétijuma mérkis tiek sasniegts veicot, bez kada apdraudéjuma dalTbnietu veselibai,
dro&ibai un dzivibai, mates piena atbilstoSas analizes un dalibniecu aptauju-anket@Sanu, iegito datu
apstradi un analizi, ka arf izsakot priekslikumus. Personu (dalibnie&u) datu aizsardziba, brivpratiga
informéta pickrisana piedalities p&tljuma un konfidencialitate tiek nodroginata. Lidz ar to
pieteikums atbilst medicinas petijuma &tikas prasibam.

IzskaidroSanas formulirs: ir

Piekri%ana piedalities p&tijuma: ir

Komitejas [émums: piekrist pétjjumam
Komitejas priek3sédétajs Olafs Brivers Tituls: Dr. miss., prof.
Paraksts

Ftikas komitejas sédes datums: 28.07.3
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Annex IV continued / IV pielikuma turpindajums

Veidlapa Nr. E-%(3)
APSTIPRINATA
ar Rigas Stradipa universitates rektora
2018. gada 26. septembra rikojumu Nr. 5-1/238/2018
Rigas Stradipa universitates
Pétijumu &tikas komitejas

LEMUMS
Riga

30.01.2020. Nr.6-1/01/ 6

Komitejas sastavs Kvalifikacija Nodarbo$anas
1 Profesors Olafs Briivers Dr.theo. teologs
2 Asoc.prof. Santa Purvipa Dr.med. farmakologs
3 Asoc.prof. Voldemars Arnis Dr.biol. rehabilitologs
4 Profesore Regina Kleina Dr.med. patalogs
6 Asoc.prof. Viesturs Liguts Dr.med. toksikologs
7 Docente Iveta Jankovska Dr.med. ortodonts
8 Docents Kristaps Circenis Dr.med. docétajs
Pieteikuma iesniedzgjs/i: Liva Aumeistere

Latvijas Lauksaimniecibas universitite

Pétijuma / pétnieciska darba  “Taukskabju variacija mates piena”

nosaukums:

IesniegSanas datums: 09.01.2020.

Pétijuma protokols:
Izskatot augstik minéta pétijuma pieteikuma materialus (protokolu) ir redzams, ka p&tijuma

meérkis tiek sasniegts veicot no dalibniecEm nepiecieSamo amaterialu paraugu (mates
piena)pemsanu, izdarot atbilsto$as analizes, parbaudes, mérjjumus, iegiito datu apstradi un
analizi, ka ari izsakot priek3likumus. Personu (dalibnietu) datu izmanto$ana, glaba3ana,
aizsardziba, inform&ta brivpratiga piedalifanas, anonimitéte un konfidencialitate ir ievérota un
nodroginata. Lidz ar to pieteikums atbilst pétijuma €tikas prasibam.

Komitejas lémums: piekrist pétjjumam

Komitejas priek3sedétajs Olafs Brivers

Paraksts

1 Bénina
67061596
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Annex V / V pielikums

A consent form for the first study period / Petijuma piekrisanas forma 1. pétijuma posma ietvaros

r

C

\/

-

&ij

PIEKRISANAS FORMA PETIJUMAM
“MATES PIENA SASTAVA IZPETE”

s Latvijas

7
mniec B RGAS STRADINA
Lauksaimniecibas )
universitate BIOR ﬁ UNIVERSITATE

UN VIDES ZINATNISKAIS INSTITOTS

“Zidisana ir viens no dzives brinumiem. Ta ir ista milestiba. Tas ir ripes un prieks par
jauno dzivibu, ko turi savas rokas. Ta ir bauda but sievietei.” Anwar Fazal (World
Alliance for Breastfeeding Action)

Aicinam jaunds un toposas maminas piedalities pétijuma par mates piena sastava
izpeti.

PETIJUMA SKAIDROJUMS

Mates piens ir vispiemérotakais uzturvielu avots bérnam pirmajos seSos dzives

meénesos, un vienlaicigi ar citu uzturu lidz 2 gadu vecumam (PVO, 2016). Piens
kruts dziedzeros tiek sintezéts no izejvielam mates asinis, kas tiek uznemtas ari ar
uzturu zidisanas perioda. Tade| sievietes uztura lietotie partikas produkti zidisanas
laika var ietekmét mazula augSanu un attistibu.

PETIIUMA MERKIS

Mates piena sastava izpéte.

leguvumi:

1. Petijuma ieklautajam dalibniecem bez maksas tiks noteikts dazadu uzturvielu
saturs mates piena.

2. Petijuma ieklautajam dalibniecem bls iespeja iegut datus par uzturvielu
nodro$inajumu vinu uztura raciona.

PETIJUMA IEKLAUSANAS UN IZSLEGSANAS KRITERUI:

Jus varat tikt ieklauta pétijuma, ja:

|:| Esiet parakstijusi piekrisanas formu dalibai petijuma;

|:| Sobrid dzivojat Latvija;

[ ] bzemdibas Jums ir piedzims viens bérns;

|:| JGs esiet jauna mamina, kas ekskluzivil zida mazuli vai paraléli zididanai mazulis

sanem arl mates piena aizstajéju vai paraléli zidisanai esiet ieviesusi mazulim
papildpuzturu;
[ ] Jasu mazulis ir vismaz 28 dienas vecs;

1 mazulis sanem tikai mates pienu un nesanem nekadus citus Skidrumus vai cietu baribu, iznemot
mediciniski indicétus medikamentus, mineralvielas vai vitaminus.

2D
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Annex V continued / V pielikuma turpindjums

PIEKRISANAS FORMA PETIJUMAM
“MATES PIENA SASTAVA IZPETE”

|:| Jis $obrid zidat tikai vienu mazuli;
[] paslaik Jas un Jasu mazulis esiet veseli.

Jas neatbilstat pétijuma ieklausanas kritérijiem, ja:

D Jus neparakstat piekrisanas formu;

|:| Jasu mazulis tiek édinats tikai ar mates piena aizstajeju vai esiet beigusi zidit
mazuli;

D Jums vai Jisu mazulim paslaik ir kadas veselibas problémas.

ETIKAS KOMITEJAS ATZINUMS
8o pétljumu ir apstiprindjusi Rigas Stradina universitates Etikas komiteja
(Nr. 4/28.07.2016.).

DALIBNIECES RICIBA:

Petijuma ietvaros nepieciesamajam analizém Jums bus janoslauc ar roku vai piena
pumpiti ~100 ml piena. Paraugs jaiegiist 24 h perioda, katra barosanas reizé
noslaucot nedaudz piena, ko salej kopa viena atseviska trauka analizém. Starp
baro$anas reizem trauku ar piena paraugu uzglaba ledusskapi.

Svarigi atceréties, ka piena noslauksana pétijumam neatnems pienu Jisu mazulim!
Péc 24 h parauga ieglisanas (~100 ml), piens bis jasalej Cetros plastmasas
stobrinos:

e ~40 ml 1. stobrina (tauku, olbaltumvielu satura noteiksanai);

e ~40 ml 2. stobrina (esencialo un potenciali toksisko elementu satura
noteiksanai);

e ~10ml 3. stobrina (laktozes satura noteiksanai);
e ~10ml4. stobrina (taukskabju kvalitativas un kvantitativas analizes).
Stobrini lidz nodosanai pétniekam biis jauzglab3 saldétava.

ANKETAS

Jums bis jaatbild uz daZiem jautajumiem par sevi, mazuli un pasreizéjo mazula
édinasanas veidu. Vél bas jaaizpilda arm 72 stundu uztura dienasgramatu par
patérétajiem partikas produktiem tris dienas pirms parauga nemsanas. Precizitates
de| ieteicams dienasgramatu aizpildit konkrétajas dienas. Petnieks Jus nodrosinas
ar materialiem un informes ka pareizi aizpildit dienasgramatu. Tapat bus jaaizpilda
arl anketa par biezak lietotajiem partikas produktiem pédéja ménesa ietvaros.

Anketas un uztura dienasgramatas varés aizpildit elektroniski vai papirveida
(vienojoties ar petnieku par ertako veidu).
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Annex V continued / V pielikuma turpinajums

PIEKRISANAS FORMA PETIJUMAM
“MATES PIENA SASTAVA IZPETE”

PETIJUMA ILGUMS

Kopuma daliba pétijuma Jums aiznems aptuveni divas (2) stundas anketu un
uztura dienasgramatu aizpildisanai un apméram divas (2) stundas 100 ml piena
noslauksanai (24 h perioda ietvaros).

PROCEDURAS

P&tijuma laika Jums paredzétas divas tikSanas ar pétnieku.

Pirmas tikSanas laika ar pétnieku Jums tiks izskaidrota pétijuma norise, Jis kopigi
ar pétnieku aizpildisiet dalibas piekriSanas formu, pétnieks atstas nepieciesamos
materialus, rakstiskas instrukcijas, kontaktinformaciju sazinai.

Otras tikSanas laika petnieks panems no Jums saldétos mates piena paraugus un
anketas, ja tas bus aizpilditas papirveida.

Jusu pienam laboratorija bez maksas tiks noteikts kimiskais sastavs (tauku,
taukskabju, olbaltumvielu, laktozes un esencialo un potenciali toksisko elementu
saturs).

RISKI UN NEERTIBAS

Jas variet izjust nelielu diskomfortu piena noslauksanas laika. Pétnieks Jums

izsniegs informativo materialu par to, k3 pareizi veikt piena noslauk$anu un
uzglabat paraugu. Tris dienu uztura dienasgramatas un partikas produktu biezumu
anketas aizpildisana prasis atvelet laiku, tacu tas nebus ilgaks par divam (2)
stundam. Petnieks ar Jums sazinasies, ja hbus kadi jautajumi par anketas
ietvertajiem datiem.

KONFIDENCIALITATE

Apliecinajums, ka nemtais materials netiks izmantots citiem nolUkiem ka noradits
petijuma. leglta informacija bus konfidenciala. Petijuma rezultati tiks publiceti tikai
apkopota veida. Pétjuma ieglto datu uzglab3sana tiks ievérota pilniga

konfidencialitate, tie bls pieejami tikai slégtai pétnieku grupai, kas saistita ar
pétijumu. Pacientam, piekritot piedalities pétijuma, tiks pieskirts identifikacijas
kods, ar kuru vina dati tiks uzglabati speciali pétijumam izveidota datu baze.
Piekluve 3ai datubaze bus tikai slégtai pétnieku grupai. Projektd tiks ievérota
pacientu datu aizsardziba un konfidencialitate atbilstosi 1998. gada Datu
Aizsardzibas Likumam, Helsinku Deklaracijai un Eiropas Padomes Cilvektiesibu un
Biomedicinas konvencijai un Latvijas Republikas likumdos$anai.
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Annex V continued / V pielikuma turpindjums

PIEKRISANAS FORMA PETIJUMAM
“MATES PIENA SASTAVA IZPETE”

TIESIBAS ATTEIKTIES VAI PARTRAUKT DALIBU PETIIUMA
Jusu piedalisanas petijuma ir brivpratiga, un Jus variet jebkura laika no ta izstaties.
Jusu lemums piedalities vai izstaties no péetijuma neietekmeés Jisu mediciniskas

aprupes kvalitati.

KONTANTINFORMACIA JAUTAJUMU GADIJUMA
Ja Jums ir kadi jautajumi, Jus tos variet uzdot Jums érta laika pétniecei Livai

Aumeisterei (mob. -; _) par jebkuram neskaidribam,

kas radusas saistiba ar petijumu.

Esmu izlasijusi ieprieks minéto informaciju. Esmu iepazistindata ar pétijuma mérki
un norises gaitu. Man ir bijusi iespéja uzdot jautdjumus, un esmu sanémusi
atbildes uz sev intereséjosajiem jautGjumiem. Esmu informéta, ka jebkura bridi
varu izstaties no petijuma un tas neietekmés manu turpmako medicinisko aprapi.
Piekritu brivpratigi piedalities pétijuma par mates piena sastava izpéti.

Dalibnieces vards, Dalibnieces paraksts
uzvards

/ / (dd.mm.gggg.)

Rezultatu sanemsana

Ladzu, noradiet, vai vélaties sanemt piena analizu un 72h uztura dienasgramatas
rezultatus, ka ari noradiet rezultatu sanemsanas veidu! Vai vélaties iegut datus par
Jasu piena kimisko sastavu un uzturvielu nodrosindjumu Jisu diéta?

[ a [ ne

Rezultatus vélos sanemt uz sekojosu e-pasta adresi:

(Noradiet e-pasta adresi)

Pétnieka vards, Pétnieka paraksts
uzvards
/ / (dd.mm.gggg.)
y o
iR
ﬂ_\//’/—-‘
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Annex V continued / V pielikuma turpinajums

A consent form for the second study period /
Peétijuma piekriSanas forma 2. pétijuma posma ietvaros

Yy I\ ;. -
E;IIE ﬂ tgmjsfimnieﬂba% ~ e = R‘IGAS SIRA,DINA
) wiveriste  PIEKRISANAS FORMA PETIUMAM UNIVERSITATE

“TAUKSKABJU SASTAVA VARIACIJAS MATES PIENA”

PETUUMS “TAUKSKABJU SASTAVA VARIACIAS MATES PIENA” TIEK VEIKTS
PROGRAMMAS “FUNDAMENTALO PETIUMU VEIKSANA LLU” IETVAROS. PROJEKTA
NR. G1. LIGUMA NR. 3.2-10/2019/LLU/.

PETIJUMA SKAIDROJUMS

Mates piens ir vispiemerotakais uzturvielu avots bérnam pirmajos sesos dzives
meénesos un, vienlaicigi ar citu uzturu, lidz 2 gadu vecumam (PVO, 2018). Piens krits
dziedzeros tiek sintezets no izejvielam mates asinis, kas tiek uzpnemtas ar uzturu
zZidisanas perioda. Tadél sievietes uztura lietotie partikas produkti zidisanas laika var
ietekmet mates piena sastavu.

PETIIUMA MERKIS
Izzinat mates piena taukskabju sastava un satura mainibu uztura ietekme.

PETIJUMA UZDEVUMI:

1. Analizét kopéjo tauku saturu, taukskabju sastavu un saturu mates piena.

2. 1zzinat un izvértét sievieSu uztura paradumus zidisanas laika.

3. Noveértét saistibu starp mates uzturu un taukskabju sastavu un saturu piena.

4, 1zstradat uztura rekomendacijas sievietém zidisanas laika (Latvija ir izstradatas
rekomendacijas tikai gritniecém).

IEGUVUMI PIEDALOTIES PETUUMA:

1. Pétijuma ieklautajam dalibniecem laboratorija bez maksas tiks noteikts kopé€jais
tauku saturs un taukskabju kvalitativais un kvantitativais sastavs mates piena.

2. Pétijuma ieklautajam dallbniecem bus iespéja ieglt datus par uzturvielu
nodro$inajumu vinu uztura raciona.

PETUMA IEKLAUSANAS UN IZSLEGSANAS KRITERLI:

Jas varat tikt ieklauta pétijuma, ja:

l:] Esiet parakstijusi piekrisanas formu dalibai pétijuma;

[] Sobrid dzivojat Latvija;

D Dzemdibas Jums ir piedzims viens bérns;

D JUs esiet jauna mamina, kas ekskluzivi® zida mazuli vai paraléli zidi¥anai mazulis

sanem ari mates piena aizstajeju vai paraléli zidiSanai esiet ieviesusi mazulim
papildpuzturu;

* mazulis sanem tikai mates pienu un nesanem nekadus citus $kidrumus vai cietu
baribu, iznemot mediciniski indicétus medikamentus, mineralvielas vai vitaminus.

[ ] JGsumazulis ir vismaz 28 dienas vecs;

[ ] s éobrid zidat tikai vienu mazuli;

D paslaik Jus un Jasu mazulis esiet veseli.

>
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Annex V continued / V pielikuma turpindajums

PIEKRISANAS FORMA PETIJUMAM
“TAUKSKABJU SASTAVA VARIACIJAS MATES PIENA”

Js neatbilstat pétijuma ieklaudanas kritérijiem, ja:

D JUs neparakstat piekrisanas formu;

D Jusu mazulis tiek edinats tikai ar mates piena aizstajeju vai esiet beigusi zidit mazuli;
[:| Jums vai Jisu mazulim paslaik ir kadas veselibas problémas.

ETIKAS KOMITEJAS ATZINUMS
So pétijumu ir apstiprinajusi Rigas Stradina universitates Etikas komiteja (Nr. 6-1/01/6).

PETHUMA ILGUMS

P&tljuma laika Jums paredzétas divas tikSanas ar pétnieku. Pirmas tiksanas laikd Jums
tiks izskaidrota petijuma norise, Jis kopigi ar pétnieku aizpildisiet dalibas piekri$anas
formu, pétnieks atstds nepiecieSamos materidlus, rakstiskas instrukcijas,
kontaktinformaciju sazinai.

Taldk Jums péc értibas principa bis jaizvélas 4 secigas dienas pétijuma veikSanai.
Pirmas tris dienas bls j3aizpilda uztura dienasgramatas un citas nepieciesamas
anketas. 4. diena Jums majas patstavigi bus jaievac 50 ml piena parauga (24 h perioda
ietvaros).

Otras tikSanas laika péetnieks panems no Jums sasaldeto mates pienu plastmasas
stobrinos un anketas, ja tas bus aizpilditas papirveida.

ANKETAS

Jums bds jaatbild uz daZiem jautdjumiem par sevi, mazuli un pasreizéjo mazula
édinasanas veidu. Vé&l bus jaaizpilda arm 72 stundu uztura dienasgramatu par
patérétajiem partikas produktiem, dzerieniem un lietotajiem uztura bagatinatajiem
tris dienas pirms parauga nemsanas. Precizitites dé] ieteicams dienasgramatu aizpildit
katra konkretaja diena. Petnieks Jis nodrosinas ar materialiem un informes ka pareizi
aizpildit dienasgramatas. Anketu aizpildisanu varés uzsakt sev érta laika, bet uztura
dienasgramatas jaaizpilda 3 secigas dienas péc kartas. Pétijuma ietvaros nebus
nepieciesams ieverot specialu diétu, Jus drikstésiet lietot uztura visu ko velaties.

Tapat bis jaaizpilda arT anketa par biezak lietotajiem partikas produktiem pédéja
menesa ietvaros. Anketas un uztura dienasgramatas varés aizpildit elektroniski vai
papirveida (vienojoties ar pétnieku par Jums értako veidu).

PIENA PARAUGA IEVAKSANA

Péc 72 h (3 dienu) uztura dienasgramatas aizpildiSanas, nakamo 24 h perioda
(4. diena) Jums bus standartizéeti jaieglst piena paraugs analizém (~50 ml). Piena
paraugu iespéjams iegut, manuali noslaucot ar roku, izmantojot piena pumpiti vai
kombinejot abas metodes (dalibnieces briva izvele). Jaatceras, ka rokam un krutim
jabit tiram. Kosmeétiskie lidzekli (tai skaita ziepes) satur dazadas kimikalijas, kas var
ietekmet analizu rezultatus, tade) péc to izmanto$anas kratis un rokas ripigi janoskalo
ar udeni.
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Annex V continued / V pielikuma turpinajums

PIEKRISANAS FORMA PETIJUMAM
“TAUKSKABJU SASTAVA VARIACIJAS MATES PIENA”

Kad un ka ievakt piena paraugu?

Katra barosanas reize, pec tam, kad ir pabarots mazulis, ir janoslauc nedaudz piena no
tas krats, kuru ir zidis mazulis. Ja mazulis ir zidis no abam kratim, tad pienu noslauc no
tas krats, kuru mazulis ir zidis ilgak. Noslaukto mates pienu salej kopa viena atseviska
trauka analizem (nepiecie3amibas gadijuma trauku izsniegs pétnieks). Starp barosanas
reizém trauku ar piena paraugu jauzglaba ledusskapi. Nav nepiecieSams pienu
noslaukt katra zidisanas reize, bet velams, lai 24 h piena kopparauga butu piens gan no
rita, gan dienas, gan vakara un vélams ari nakts zidisanas, jo tauku saturs mates piena
diennakts ietvaros svarstas.

Svarigi atceréties, ka piena noslauks$ana pétijumam neatnems pienu Jisu mazulim!

P&c 24 h piena kopparauga iegisanas (~50 ml), ledusskapi uzglabatais piens bis jasalej
divos plastmasas stobrinos:
e ~40 ml 1. stobrind (Ndz aug$gjai atzimei uz stobrina) (tauku satura
noteik$anai). Atzime uz traucina — Tauki/LLU;
e ~10 ml 2. stobrina (taukskabju kvalitativas un kvantitativas analizes). Atzime
uz traucina — TS/BIOR.

Plastmasas stobrini ar pienu lidz nodoganai pétniekam bis jauzglaba saldétaval

Ja izdevies ievakt vairak par 50 ml parauga, rikoties var sekojosi:
e paraugu stobrinos ieliet vairak piena un/vai
* atlikuSo mates pienu sasaldét un izmantot vélak sava mazula barosanai.

Paraugu transportu uz laboratoriju ar Jums saskanos pétnieks.

RISKI UN NEERTIBAS

Jis variet izjust nelielu diskomfortu piena noslauk$anas laika. Sekojosie ieteikumi
palidzes vieglak, atrak un ertak iegut piena paraugu, ja izvélesieties pienu noslaukt
manuali ar roku:

Piespied uz mugurpusi

Saspied Atlaid

Tris dienu uztura dienasgramatas un paréjo anketu aizpildisana prasis atvelet laiku,
tadu tas nebis ilgaks par 30 mindtém diena. Pétnieks ar Jums sazinasies, ja bds kadi
jautajumi par anketas ietvertajiem datiem.

-
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Annex V continued / V pielikuma turpinajums

PIEKRISANAS FORMA PETIJUMAM
“TAUKSKABJU SASTAVA VARIACIJAS MATES PIENA”

KONFIDENCIALITATE

Apliecinajums, ka nemtais materials netiks izmantots citiem nolikiem ka noradits
petijuma. Petijuma ieglto datu uzglabasana tiks ieverota pilniga konfidencialitate.
Dalibniecei, piekritot piedalities pétfjuma, tiks pieskirts unikals identifikacijas kods.
Paraugu traucini un anketas tiks Sifretas, izmantojot tikai $o identifikacijas kodu.
Dalibniecu sensitivie dati tiks uzglabati speciali pétijjumam izveidota datu bazé. Piekjuve
3ai datubazei bis tikai konkrétajam pétniekam — Liva Aumeisterei. Projekta tiks ieveérota
pacientu datu aizsardziba un konfidencialitate atbilstosi 1998. gada Datu Aizsardzibas
Likumam, Helsinku Deklaracijai un Eiropas Padomes Cilvektiesibu un Biomedicinas
konvencijai un Latvijas Republikas likumdo3anai. Petijjuma rezultati tiks publicéti tikai
apkopota veida.

TIESIBAS ATTEIKTIES VAI PARTRAUKT DALIBU PETIJUMA

Jhsu piedali$anas pétijuma ir brivpratiga, un Jis variet jebkura laika no ta izstaties. Jlsu
lemums piedalities vai izstaties no pétijuma neietekmés Jisu mediciniskas aprupes
kvalitati.

KONTANTINFORMACUA JAUTAJUMU GADIJUMA
Ja Jums ir kadi jautajumi vai radusas neskaidribas saistiba ar pétijumu, Jus tos variet
uzdot Jums érta laika pétniecei Livai Aumeisterei (_;

1

Esmu izlasijusi ieprieks minéto informdciju. Esmu iepazistinata ar pétijuma mérki un
norises gaitu. Man ir bijusi iespéja uzdot jautdjumus un esmu sanémusi atbildes uz
sev intereséjosajiem jautdjumiem. Esmu informéta, ka jebkurd bridi varu izstaties no
pétijuma un tas neietekmés manu turpmako medicinisko aprapi. Piekritu brivpratigi
piedalities petijuma par mdtes piena sastdava izpéti.

Dalibnieces vards, uzvards, paraksts,

/ / (dd.mm.gggg.)

Pétnieka vards, uzvards, paraksts,

/ / (dd.mm.ggge.)

4mno5
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Annex V continued / V pielikuma turpinajums

tzltfljiisimniechas ~ - — RIGAS SlRA_DlNA
univérsi[ate- "PIEKRISANAS FORMA PETUUMAM UNIVERSITATE

“TAUKSKABJU SASTAVA VARIACIJAS MATES PIENA”

Si piekrisanas formas dala (5. lapa) janodod pétniekam!
Pareja piekrisanas formas daja (1. — 4. lapa) paliek dalibniecei!

Esmu izlasijusi ieprieks minéto informaciju. Esmu iepazistindta ar pétijuma mérki un
norises gaitu. Man ir bijusi iespéja uzdot jautajumus un esmu sapémusi atbildes uz
sev intereséjosajiem jautdjumiem. Esmu informéta, ka jebkurd bridri varu izstdaties no
petijuma un tas neietekmeés manu turpmako medicinisko aprapi. Piekritu brivpratigi
piedalities pétijuma par mates piena sastava izpéti.

Dalibnieces vards, uzvards, paraksts,

/ / (dd.mm.gggg.)

Rezultatu sanemsana
Ladzu, noradiet, vai velaties sanemt piena analiZu un 72h uztura dienasgramatas
rezultatus, ka arf norddiet rezultatu sanemsanas veidu!

[ a [ ne
Rezultdatus vélos sapemt uz sekojosu e-pasta adresi:

(Noradiet e-pasta adresi)

Pétnieka vards, uzvards, paraksts,

/ / (dd.mm.gggg.)
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Annex VI / VI pielikums

72-hour food diary / 72-stundu uztura dienasgramata

72 STUNDU UZTURA DIENASGRAMATAS ANKETA - PARAUGS
1. diena=3 dienas PIRMS parauga iegi¥anas

Metode paredzéta, informacijas iegiisanai par pédéjas tris dienas (pirms piena paraugu iegi3anas (noslauk3anas)) uznemto partiku, dzérienu daudzumu un

lietotajiem uztura bagatinatajiem.

Dalibnieces kods 85903
Anketas aizpildisanas datums {dd.mm.gggg.) - 07.01.2020.
Nedélas diena - Otrdiena

$i diena jums ir (vajadzigo iekrisot):

svétku diena (&sts vairak ka parasti)
diéta (ierocbeZota produktu liete3ana), ja ja —noradit kadu

Ko Jis &dat un dzérat pédéjo 24 stundu laika? (plkst. 0.00 lidz 23.59)

Apéstas partikas, taja skaita uztura bagatinataju Partikas sag veids duktu raiotajs
Edienreize, plkst. un izdzerto dzérienu saraksts. Salik édi d; (svaiga veida, cepts®, varits, .
un dzérieniem sastavdalas, llidzu, noradiet utt.) (ja zinms)

Naksninas péc mazula | Krievijas siers 2 skéles "Siera nams"
barotanas plkst. 3.00

Kir§u tomdatini 2 gab

3 édamkarotes auzu parslas "Hercogs"auzu parsias

Atri varamo auzu parslu putra (varita piend (2% tauku  |(sausd veida) Varita auzu pérsiu putra "Valmieras piens” piens ar

saturs)) ar upenu ievarijumu 300 mi piens | 2% tauku soturu
Brokastis (plkst. 8.00) Edamkarote ievarjums "Pire" ievariji

D vitamina kapsulas 1 kapsula D-pearls - "Pharma Nord"

Meilnd téja ar cukuru :‘fﬂmm cukurs, téja - 250

Mandarini
Piena speks ar zemenu garsu

3 gab, videji
1 iepakojums - 250 grami.

L 10.30,
) "Smiltenes piens"”

Makaroni - "Dobeles

Makaroni ar malto galu {makaronithellopu maltd gala, Makaroni - variti, maita gala,

Pusdienas (plkst. 12.15) |tomatu mérce, paprika, burkéni, jodéta sils) Skivisfkods 24.2) papriko, burkanl~ ceptl {rapdu - dslmavnleks’, tomdty
ella) mérce - "Spilva’
Apelsinu sula glaze(kodsG29C) Cido
iezpiena siering iskai: lades glazira) 459 Kérums
Launags (plkst. 15.15) [\ o s :,’l(amle cukurs, téja - 250
Krievijas siers 1 skéle “Siera nams"
imai; 1 kéle, viddja "Kelméni”
Vakarinas (plkst. 20.30) Sviests 109 "Rigas ks
Krila ella 2 kapsulas Lyl

Pa visu dienu kopa izdzerti 1500 ml filtrats krana adens

Augstak minétais ir tikal paraugs, ki pierakstit diennakts ietvaros patéréto! Dalibniece drikst uzturd brivi lietot sevis izvélétos pértikas produltus, dzérienus un uztura
bagdtindtdjus!

72 STUNDU UZTURA DIENASGRAMATAS ANKETA
1. diena=3 dienas PIRMS parauga iegli3anas
Metode paredzéta, informacijas iegusanai par pedgjas tris dienas (pirms piena paraugu iegas (noslauks ))
lietotajiem uztura bagatinatajiem.
Dalibnieces kods
Anketas aizpildiZanas datums (dd.mm.gggg.) -
Nedélas diena -
§7 diena jums ir (vajadzigo iekrdsot):
ikdienigka
svétku diena (ests vairak ka parasti)
diéta (ierobeiota produktu lietosana), ja ja — noradit kadu

partiku, dzérienu daudzumu un

Ko Jiis &dat un dzérat pédéjo 24 stundu laika? (plkst. 0.00 lidz 23.59)
Apéstas partikas, taja skaita uztura bagatinataju
un izdzerto dzi

Partikas
(svaiga veida, cepts*, varits,
utt.)

veids Produktu razotajs

nu saraksts. Saliktiem &dieniem Daudzums

sudalas, ldzy,

Edienreize, plkst. pebadan (ja zindms)

-
un ul
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Annex VI continued / VI pielikuma turpinajums

72 STUNDU UZTURA DIENASGRAMATAS ANKETA
2. diena=2 dienas PIRMS parauga iegii§anas

Metode paredzéta, informacijas iegusanai par pedéjas tris dienas (pirms piena paraugu iegiisanas (noslauk$anas)) uznemto partiku, dzérienu daudzumu un

lietotajiem uztura bagatinatajiem.

Dalibnieces kods

Anketas aizpildisanas datums (dd.mm.gggg.) -

Nedélas diena -

§i diena jums ir (vajadzigo iekrasot):

ikdienigka

svétku diena (@sts vairak ka parasti)

diéta (iercbeiota produktu lieto3ana), ja ja — noradit kadu

Ko Jis édat un dzérat pédéjo 24 stundu laika? (plkst. 0.00 lidz 23.59)

Apéstas partikas, taja skaitd uztura bagatinataju Partikas sagatavoganas veids Produktu rafotajs
Edienreize, plkst. un izdzerto dzérienu saraksts. Saliktiem édieniem Daudzums (svaiga veida, cepts*, varits, ing
un dzérieniem sastavdalas, lidzu, noradi utt.) lja zinéms)

72 STUNDU UZTURA DIENASGRAMATAS ANKETA
3. diena=1 diena PIRMS parauga iegiSanas

e Inoslauks m

ijas ieglfanai par pedéjas tris dienas (pirms piena paraugu i

Metode paredzéta, inf
[ uztura b

Dalibnieces kods

Anketas aizpildi3anas datums (dd.mm.gggg.) -

Nedélas diena -

Si diena jums ir (vajadzigo iekrasot):

ikdienitka

svétku diena (&sts vairak ka parasti)

diéta (ierobeiota produktu lietoiana), ja j& — noradit kadu

Ko Jus édat un dzérat pedéjo 24 stundu laika? (plkst. 0.00 lidz 23.59)

partiku, dzérienu daudzumu un

Apéstas partikas, taja skaita uztura bagatinataju Partikas sag veids Produktu raotajs
Edienreize, plkst. un izdzerto dzérienu saraksts. Saliktiem édieniem Daudzums (svaiga veid3, cepts*, varits, . _
un dzérieniem sudalas, lidzu, = 5 utt) (ja zinams)
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Annex VII / VII pielikums

Food frequency questionnaire / Partikas produktu lietoSanas bieZuma anketa

PARTIKAS PRODUKTU LIETOSANAS BIEZUMA ANKETA

Dallbnieces kods
Anketas aizpildisanas datums

LOdzu atziméjiet, cik biefi p&déja ménesa laika esiet paté&réjusi graudaugus?

Nekad o Biezak ka 2x
(:‘::’i:;t:;?;z:’ REt:l;:éaI;m 1xnedéla 2x nedéela nedéla, bet ne Katru dienu
problémas,u.tml} i katru dienu
Graudaugu pérslas (Kellogs , musli)
|Baltmaize
Rupjmaize, dbmaize
Maize ar séklam, graudiem
Makaroni
Pilngraudu makaroni
|Baltie risi
[Brunie risi
Atri varamas auzu parslas
Pilngraudu auzu parslas
Griki
Kvinoja
Amarants
Kuskus
Bulgurs
Grilbas
Nekad o Biezak ka 2x
('I:’ii‘_jt:i?:;:' REt:::gl:m 1xnedéla 2x nedéla nedél3, bet ne Katru dienu
problémas, u.tml.) ) katru dienu

Ladzu pievérsiet uzmanibu, ka jaaizpilda ari citas lapas (sheets), par citim partikas produktu grupam. Paldies!

PARTIKAS PRODUKTU LIETOSANAS BIEZUMA ANKETA

Lidzu atziméjiet cik bie?i p&déja ménesa laika esiet patéréjusi galu, zivis, olas?

Nekad i Bie?ak ka 2x
('.méf" a negarso, Retak k? quz: 1x nedéla 2x nedéla nedél3, bet ne Katru dienu
izraisa veselibas nedé|a !
problémas, u.tml) ) katru dienu
Olas
Vistas, titra gala
Cakgala

Liellopa gaa

Galas izstradajumi (cisini, desas, pastétes, naggeti
(huggets), utt.)
Zivis*

Garneles, kalmari, midijas, u.c.

*Ludzu, nosauciet kadas (pieméram, forele, lasis, tuncis, utt.)

Kur parsvara iegadajieties galu, zivis, jiras veltes?
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Annex VII continued / VII pielikuma turpindajums

PARTIKAS PRODUKTU LIETOSANAS BIEZUMA ANKETA

LOdzu atziméjiet, cik bieZi p&déja ménesa laika esiet

patéréjusi piena produktus?

Nekad o Biezak ka 2x
{negd, jo negarSo, Retzk k? IEQZI 1x nedéla 2x nedéla nedél3, bet ne Katru dienu
izraisa veselibas nedé|a .
problémas, u.trml) i katru dienu
Piens ar dazadu tauku saturu
*Raudzéetie piena produkti (kefirs, jogurts, Lakto,
paninas)
Biezpiens ar dazadu tauku saturu
Sieri (gan svaigie, gan nogatavinatie) ar dazadu
tauku saturu
Skabais kréjums ar dazadu tauku saturu
Saldais kr&jums (10%, 35% tauku saturs)
Piena deserti (biezpiena sierini, pudini, krémi,
saldgjums, u.c.)
*Dodiet prieksroku raudzétajiem piena produktiem
ar vai bez dazadam piedevam?
Kur parsvara iegadajieties piena produktus?
PARTIKAS PRODUKTU LIETOSANAS BIEZUMA ANKETA
Ladzu atziméjiet, cik bieZi pdéja ménesa laika esiet patéréjusi auglus, darzenus, ogas, u.c.?
Nekad o Biezak ka 2x
(need, jo negarso, Retak k? EHZI 1x nedéla 2% nedéla nedél3, bet ne Katru dienu
izraisa veselibas nedéla ,
problémas, u.tml.) ) katru dienu
Darzeni svaiga veida
Darzeni apstradata veida (cepti, sautéti, variti, utt),
iznemot kartupelus
Variti kartupeli
Cepti kartupeli, Fri, kartupelu biezenis
Zupas, t. sk. biezzupas
Zalie lapu salati (spinati, salatlapas, rukola, u.c.)
Diedz&jumi
Paksaugi (l&cas, zirni, pupinas), svaigi, variti
Pak3augi, konservéti
[Avokado
[Augli, svaigd veida
Zaveti augli
Ogas, svaigd veida
7avétas ogas
Rieksti (lazdu rieksti, mandeles, valrieksti, u.c.)
Dazadas séklas (linséklas, cia séklas, sezama seklas,
u.c.)
Nekad o Biezak ka 2x
(nead,jo negarso, | Retak ka reizi 1x nedéla 2x nedéla nedé|3, bet ne Katru dienu

izraisa veselibas

problemas, utml.)

nedéla

katru dienu

Kur parsvara iegadajieties aug|us, darzenus, ogas?
Varbit ko audzé&jiet pati vai draugi, radinieki?
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Annex VII continued / VII pielikuma turpindajums

PARTIKAS PRODUKTU LIETOSANAS BIEZUMA ANKETA
Lidzu atziméjiet, cik bieZi pédeja ménesa laika esi patérégjusi taukvielas, mérces, saldumus, pusfabrikatus?

Welaid sk ka reini BieZak ka 2x
('I'::t:;i:: RH:Ed;‘;QIZI 1x ned@la 2x nedgla neddla, bet ne Katru dienu
bla wtml) N katru dienu
Sviests
Margarins
Tauku pastas
Augu ellas*
Paas gatavota mérce**
Majonéze
Ketups
levarjumi
Sokolade
Sokolades batorini
Virtuli, pondiki, 2agarini***
Cepumi***
Vafeles, pankiikas* **
Bulcinas, kéksini, kruasani, utt.***
Tortes, ruletes, Earagi“‘
Picas
Cipsi, salie riekstini
Kebabi, burgeri, hot-dogi
Pasas gatavoti vai veikald iegadati salati (pieméram,
Cézara salati, rasols, siera salati, u.tml.) **=*
_ Nekad s Bietak ka 2x
(:':i;z:sj:bf: RE[::;;EIZI 1x nedéla 2x nedéla nedéla, bet ne Katru dienu
skl wbml) katru dienu

*Kadas ellas visbieZak patérgjiet?
Lidzu, noradiet kadu(-as)
**Kadas mérces médziet gatavot?

Lodzu, noradiet kadu(-as)

***minétos izstradajumus parasti pagatavojiet pati vai pérciet veikala?

Kadas izejvielas izmantojiet, ja gatavojiet natkus majas (sviests, margarins, olas, utt.)?

Vai pievérsiet uzmanibu veikalos nopérkamo nadku sastavam, pieméram, vai tie satur augu taukus?

***=kadus salatus visbieZak izvélieties gatavot vai i

, ar majonézi, kréjumu, augu ellu?}

PARTIKAS PRODUKTU LIETOSANAS BIEZUMA ANKETA

Ladzu atziméjiet, cik bieZi pédéja ménesa laika esiet patéréjusi sekojosos dzérienus?

Nekad
ad, j H Retak ka reizi i
(at»eet?l, jo negardo, ar 1x nedéla
izraisa veselibas nedéla

probla@mas, u.tml.)

2x nedéela

Biezak ka 2x
nedéla, bet ne
katru dienu

Katru dienu

Auglu sulas*

Darzenu sulas*

Gazétie dzérieni (Coca cola, Sprite, Fanta, u.c.)

Kafija*

Kapucino, Latte, karstd Sokolade, u.c.

T8ja (zala, balta, melna)

Z3|u t&jas (kumelidu, piparmétru, u.c.)

Mineralidens

Udens (idensvada, faséts)

Alkohols**

Kadam sulam dodiet prieksroku - svaigi spiestam vai

rupnieciski razotajam?

*Kadu kafiju lietojiet ? (Skistosa, bez kofeina, zala, utt.)

*Vai ierobezojiet kafijas patérinu zidisanas perioda? ja/né

Cik bieZi lietojiet kafiju zidisanas perioda?

*Vai ievérojiet kadu noteiktu laika periodu starp kafijas

lietosanu un nakamo zidisanas reizi?
**Vai ierobeZojiet alkohola paté

u zidisanas perioda? ja/né

Cik bieZi un kadu alkoholu lietojiet zidisanas perioda?

**Vai ievérojiet kadu noteiktu laika periodu starp
alkohola lietosanu un nakamo zidisanas reizi?
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Annex VIII/ VI pielikums

Questionnaire about participants characteristics / Visparigo jautajumu anketa

VISPARIGIE JAUTAJUMI UN
JAUTAJUMI PAR ZIDISANU e~

Lidzu, atbildiet uz zemak noraditajiem jautajumiem! Atbildes palidzes
izvertet, kadi faktori vel bez uztura var ietekmé mates piena sastavu.

1. Dalibnieces kods

2. Anketas aizpildidanas datums (dd.mm.gggg.)
3. Jusuvecumsir____ gadi.

4, Paslaik ar gimeni dzivojat:

[ ] pilséta
[ ] laukos

5. Vai paslaik lietojat kadu uztura bagatinataju (vitamini, mineralvielas, zivju
ella, u.tml.) vai produktus ar paaugstinatu uzturvertibu (ziedputeksni,
mineraludens, spirulina, u.tml.)

[ ]n&[ ]ja (ladzu uzskaitiet kadus)

6. Vaillszinat savu pasreizéjo svaru un garumu?

kg un cm

7. Mazuladzimums?
8 A
Os Ok Ov e

8. Mazula vecums paslaik ir menesi.

9. Mazula svars un augums dzimsanas bridi bija kg un cm.

10. Mazulis man ir[_] pirmais[_] otrais [ | tredais [ ] (__) bérns gimen&?

103
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Annex VIII continued / VIl pielikuma turpindjums

VISPARIGIE JAUTAJUMI UN
JAUTAJUMI PAR ZIDISANU -

11. Mazuli paslaik:
D ekskluzivi* zidu D daleji** zidu \:\ esmu uzsakusi papildus uztura***
dosanu.
*mazulis sanem tikai krdts pienu un nesanem nekddus citus skidrumus vai
cietu baribu, iznemot mediciniski indicetus medikamentus, mineralvielas
vai vitaminus;
**pernu gan zida, gan édina ar maksligo maisjjumu;
***cits ediens, ko dod papildus, ziditam vai ar maksligo maisijumu
edinatam mazulim.

12. Cik apmeéram reizés diennakti mazulis sanem mates pienu?
reizes

13. Ja paraléeli zidisanai barojiet mazuli ari ar maksligo maisiju, tad kadu?
Aptuveni cik reizes diena mazulis tiek edinats ar mates pienu un cik biezi
ar maksligo maisijumu?

14. Ja mazuli esiet uzsakusi piebarot, tad no cik ménesu vecuma tika uzsakta
piebarosana?

15. Aptuveni cik reizes dienad mazulis tiek édinats ar mates pienu un cik bieZi
ar papildus uzturu? Lidzu, raksturo papildus uzturu, ko dot savam
mazulim (pieméram, pasas gatavots darzenu biezenitis 1x diend, ap
pusdienlaiku).

16. Pétijjuma ietvaros pienu noslaucu izmantojot:
|:| manualo metodi (noslaucu ar roku);
D izmantoju piena pumpiti;

[ ] kombingju abas metodes. %

=z

2103
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Annex VIII continued / VIl pielikuma turpindjums

VISPARIGIE JAUTAJUMI UN
JAUTAJUMI PAR ZIDISANU -

17. Ladzu, Tlsuma aprakstiet paraugu nemsanas procesu (apméram no cik
baro3anas reizém tika noslaukts pienin3 pétijumam, vai visas reizes
izdevas noslaukt “beigu pienu” no kruts, kuru bija zidis mazulis)

Paldies!
sazinai:
mob. NG

ol

=z

3no3
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Annex IX / I1X pielikums

Food & drinks groups and items listed in the groups / Partikas produktu & dzérienu grupas

Food & drinks groups /
Partikas produktu &
dzerienu gQrupas

Items listed in the groups / Produkti, ietverti grupas

Cereals, cereal
products & potatoes /
Graudaugi, graudaugu
produkti & kartupeli

Breakfast cereals (corn flakes, muesli, etc.); white wheat bread; rye
bread, sourdough bread; bread with seeds, grains; pasta (macaroni)
from white flour; wholegrain pasta (macaroni); white rice; brown
rice; instant oat flakes; whole-grain oat flakes; buckwheat; quinoa;
amaranth; cous-cous; bulgur; pearl barley; boiled potatoes; fried
potatoes or mashed potatoes / Brokastu parslas (kukuriizas parslas,
musli u.c.); baltmaize; rupjmaize, saldskabmaize; maize ar sékiam,
graudiem; makaroni no baltajiem miltiem; pilngraudu makaroni;
baltie risi; brinie risi; atri varamas auzu parslas; pilngraudu auzu
parslas; griki; kvinoja; amarants; kus-kus; bulgurs; gribas; variti
kartupeli; cepti kartupeli, kartupelu biezenis

Eggs, meat & processed
meat / Olas, gala, galas
izstradajumi

Eggs; poultry; turkey meat; pork; beef; meat products (sausages,
nuggets, etc.) / Olas; vistas gala; titara gala; citkgala; liellopu gala;
galas izstradajumi (cisini, nageti u.tml.)

Fish & seafood /
Zivis & juras veltes

Fish (both fresh water and sea water), jaras veltes (shrimps,
mussels, etc.) / Zivis (gan saldiidens, gan jiras zivis); jiras veltes
(garneles, midijas U.C.)

Milk & dairy products /
Piens & piena produkti

Milk (with different fat content); fermented dairy products (yoghurt,
kefir, etc.); cottage cheese (with different fat content); cheese (cream
cheese, ripened cheese, brined cheese, etc.); sour cream (with
different fat content); sweet cream (with different fat content) / Piens
(ar dazadu tauku saturu); raudzétie piena produkti (jogurts, kefirs
u.c.); biezpiens (ar dazadu tauku saturu); Siers (krémsiers,
nogatavindts siers, siers nogatavinats salyjuma u.c.); skabais
krejums (ar dazadu tauku saturu); saldais kréjums (ar dazadu tauku
saturu)

Pulses / PakSaugi

Pulses (fresh & cooked); canned pulses / Paksaugi (svaigi &
pagatavoti); konservéti paksaugi

Vegetables / Darzeni

Fresh vegetables; cooked vegetables (fried, baked, steamed, etc.);
vegetable soups; lettuces; vegetable juices (freshly squeezed or store
bought) / Svaigi darzeni; pagatavoti darzeni;, darzenu zupas; lapu
salati; darzenu sulas (svaigi spiestas vai riipnieciski razotas)

Fruits & berries / Augli &
ogas

Fresh fruits; dried fruits; fresh berries; dried berries; fruit and / or
berry juices (freshly squeezed or manufactured) / Svaigi augli; Zavéti
augli; svaigas ogas; kaltetas ogas;, auglu un/vai ogu sulas
(svaigi spiestas vai ripnieciski razotas)

Plant-based fats / Augu
izcelsmes taukvielas

Avocado; nuts; seeds; plant oils / Avokado; rieksti; séklas; augu ellas
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Annex IX continued / IX pielikuma turpinajums

Food & drinks groups /
Partikas produktu & Items listed in the groups / Produkti, ietverti grupas
dzerienu grupas

Butter; margarine; blended fat spreads; sauces (home-made or store-
Condiments / Piedevas | bought); mayonnaise; ketchup; jam / Sviests; margarins; tauku pastas;

édienam Mérces (majas gatavotas vau ripnieciski razotas); majonéze; kecups,
levarijums

Chocolate (milk, dark, etc.); chocolate bars and candies; doughnuts and
similar deep-fried products; cookies; waffles, pancakes; buns, muffins,
Sweets & baked goods/ | croissants; cakes, swiss rolls, pies; milk-based desserts (ice cream,
Saldumi & konditorejas | puddings, etc.) / Sokolade (piena, tumsa u.tml.); Sokolddes batonini un

izstradajumi konfektes; virtuli un citi fritéti produkti; cepumi; vafeles, pankiikas;
smalkmaizites, keksini, kruasani; kikas, ruletes, piragi; deserti no
piena (saldéjums, pudini u.c.)

Salty snacks & fast food / | Pizza; chips & salty nuts etc.; kebabs, burgers & hot dogs etc. / Pica,
Salas uzkodas &“atras” | Cipsi, salie riekstini un tamlidzigi produkti, kebabi, burgeri, hot dogi un

uzkodas tamlidzigi produkti
Soft drinks / Limondades | Soft drinks / Limonades
Caffeine containing Coffee, cappuccino, latte, hot chocolate etc.; tea containing caffeine
drinks / Kofeinu saturosie | (black, green, white etc.) / Kafija; kapucino, latte, karsta sokolade un
dzerieni tamlidzigi dzérieni; téja, kas satur kofeinu (melnd, zala, balta u.c.)

Herbal teas / Zalu tejas | Herbal teas / Zalu tejas

Alcohol / Alkohols Alcohol / Alkohols
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Annex X / X pielikums

Fatty acid composition of human milk / Taukskabju sastavs mates piena (n=141)

First study period

Second study

/ Pi . . period / Otrais p-value comparing
. IfMais petijuma etijuma posms distribution across
Fatty acids (% of total fatty posms (n=71) pety _76’ both periods /
acids) / Taukskabes (% no - (n=70) _Ot_ berioas
kopéjam taukskabem) Medlin (IQR)/ Median (IQR) / p—vertzba,_s ‘_ll wdzinot
pej
Mediana (SKI) . abus petijuma
Mediana (SKI)
(Range / (Range / Diapazons) posmus
Diapazons)
Saturated fatty acids / Piesatinatas taukskabes
Caproic acid / Kapronskabe 0.10 (0.10) 0.10 (0.10) 0.106
(C6:0) (<0.10-0.20) (<0.10-0.30) '
Caprylic acid / Kaprilskabe 0.10 (0.10) 0.10 (0.10) 0.002
(C8:0) (0.10-0.30) (0.10-0.50) '
Capric acid / Kaprinskabe 1.10 (0.40) 1.40 (0.30) <0.0005
(C10:0) (0.50-2.40) (0.60-2.40) '
Undecanoic acid / 0.10 (0.10) <0.10 (0.10) 0728
Undekanskabe (C11:0) (<0.10-0.20) (<0.10-0.30) '
Lauric acid / Laurinskabe 4.70 (1.70) 5.20 (1.80) 0.130
(C12:0) (2.20-10.90) (2.80-12.50) '
Tridecanoic acid / <0.10 (0.10) <0.10 (0.10) 0571
Tridekanskabe (C13:0) (<0.10-0.20) (<0.10-0.20) '
Myristic acid / Miristinskabe 6.60 (2.20) 5.20 (2.0) <0.0005
(C14:0) (3.40-12.20) (2.50-9.50) '
Pentadecanoic acid / 0.40 (0.20) 0.30 (0.20) <0.0005
Pentadekanskabe (C15:0) (0.10-0.90) (0.10-0.60) '
Palmitic acid / Palmitinskabe 23.80 (4.30) 18.70 (4.90) <0.0005
(C16:0) (13.20-30.60) (10.60-25.0) '
Heptadecanoic acid / 0.30 (0.10) 0.30 (1.50) 0530
Heptadekanskabe (C17:0) (<0.10-0.50) (<0.10-4.30) '
Stearic acid / Stearinskabe 7.70 (2.20) 5.60 (1.80) <0.0005
(C18:0) (3.30-10.50) (2.90-9.10) '
Arachidic acid / Arahinskabe 0.10 (0.10) 0.20 (0.10) 0.017
(C20:0) (0.10-0.40) (0.10-0.30) '
Heneicosanoic acid / <0.10 (0.10) 0.10 (0.10) <0.0005
Heneikozanskabe (C21:0) (<0.10-0.30) (<0.10-0.40) '
Behenic acid / Behenskabe 0.10 (0.10) 0.10 (0.10) 0.052
(C22:0) (<0.10-0.60) (<0.10-0.40) '
Tricosanoic acid / 0.10 (<0.10) 0.10 (0.50) 0.869
Trihozanskabe (C23:0) (<0.10-0.80) (<0.10-0.80) '
Lignoceric acid / <0.10 (<0.10) 0.10 (0.10) <0.0005
Lignocerinskabe (C24:0) (<0.10-0.10) (<0.10-0.60) '
Total medium chain fatty
acids / Kopéjais videji garo 12.40 (4.00) 12.10 (3.20) 0.149
kéZu taukskabju saturs (6.20-24.50) (6.50-21.70) '
(C10-C14)
Total SFA / Kopéjais PS 45.70 (6.40) 38.60 (7.60) <0.0005

saturs

(27.20-60.80)

(21.80-49.10)
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Annex X continued / X pielikuma turpinajums

. . Second study
Fg.St Stl.de_pf”Od ! period / Otrais p-value comparing
Irmais petijuma étijuma posms | distribution across
Fatty acids (% of total fatty posms (n=71) petyumap .

. _ (n=70) both periods /

acids) / Taukskabes (% no Median (IOR) ] Median (IOR) 7 oreib lidei
kopéjam taukskabem) edian (IQR) edian (IQR) p-vertiba, salidzinot

Mediana (SKI) Mediana (SKI) abus petijuma

(Range/ (Range / posmus
Diapazons) Diapazons)

Monounsaturated fatty acids / Mononepiesatinatas taukskabes

Myristoleic acid / 0.30 (0.10) 0.20 (0.10) 0074
Miristioleinskabe (C14:1) (0.10-0.60) (<0.10-0.40) '
c!s—lO—pentadecenoic acid / 0.10 (<0.10) <0.10 (0.10)
((:(I:Si15(_)3entadekanskabe (<0.10-0.30) (<0.10-0.50) <0.0005
Palmitoleic acid / 1.90 (0.60) 1.70 (2.00) 0.026
Palmitoleinskabe (C16:1) (1.10-3.50) (0.30-3.90) '
c!s-lO-heptadecenoic acid/ 0.10 (0.10) 0.10 (0.10)
((:gf??:-[l)teptadekanskabe (0.10-0.40) (<0.10-0.30) 0.519
Oleic acid / Oleinskabe 34.50 (4.80) 38.20 (5.70) <0.0005
(C18:1 n-9c) (26.10-41.40) (25.20-49.40) '
cis-11-eicosenoic acid / 0.40 (0.10) 0.10 (0.10) <0.0005
cis-11-eikozanskabe (C20:1) (0.10-2.60) (<0.10-0.30) '
Erucic acid / Erukskabe 0.10 (<0.10) 0.10 (0.10) 0.006
(C22:1) (<0.10-3.50) (<0.10-0.30) '
Nervonic acid / Nervonskabe 0.20 (<0.10) 0.10 (<0.10) <0.0005
(C24:1) (<0.10-0.80) (<0.10-0.40) '
Total MUFA / Kopéjais MNT 38.80 (4.60) 40.30 (5.60) 0.132
saturs (29.20-45.60) (25.80-51.40) '
Polyunsaturated fatty acids / Polinepiesatinatas taukskabes

Linoleic acid / Linolskabe 11.20 (4.30) 14.40 (5.80) <0.0005
(C18:2 n-6¢) (5.00-26.50) (8.60-36.80) '
a-linolenic acid / 1.00 (0.60) 1.70 (0.70) <0.0005
a-linolénskabe (C18:3 n-3) (0.50-9.60) (0.80-5.50) '
y-linolenic acid / 0.10 (<0.10) 0.10 (0.10) <0.0005
y-linolénskabe (C18:3 n-6) (<0.10-1.10) (0.10-0.30) '
cis-11,14-eicosadienoic acid

. e 0.20 (0.10) 0.30 (0.10)
é ((;IZS(—)Z:L;.,rZ:_Ag)etkozandtenskabe (<0.10-0.50) (0.10-0.50) 0.034
cis-11,14,17-eicosatrienoic
acid / cis-11,14,17-eikozdn- (0 <'(1)01§)<_% g%)) (0 <'(1)01E)<_% i%)) 0.486
trienskabe (C20:3 n-3) ' ' ' '
cis-8,11,14-eicosatrienoic
acid / cis-8,11,14-eikozan- (%Zl%f% i%)) (‘2)31%%%%)) <0.0005
trienskabe (C20:3 n-6) ' ' ' '
Arachidonic acid / 0.30 (0.20) 0.40 (0.30) 0.021
Arahidonskabe (C20:4 n-6) (0.10-0.50) (0.10-2.10) '
cis-5,8,11,14,17-
eicosapentaeonic acid / 0.10 (0.10) 0.10 (<0.10) <0.0005
cis-5,8,11,14,17-eikoza- (<0.10-2.70) (<0.10-0.30) '

pentaenskabe (C20:5 n-3)
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First study period /
Pirmais petijuma

Second study
period / Otrais

p-value comparing

Fatty acids (%o of total fatty posms (N=71) p Eﬁ]u"ia POSIS distribution across
acids) / Taukskabes (% no (n=70) both study periods
K ongiim mukskdbén‘; ) Median (IQR) / Median (IQR) / | p-vertiba,
Pe Mediana (SKI) Mediana (SKI) salidzinot abus
(Range/ (Range/ pétijuma posmus
Diapazons) Diapazons)
cis-13,16-docosadieonic acid
Y e <0.10 (<0.10) 0.10 (<0.10)
/ cis-13,16-dokoza-dienskabe <0.0005
(C22:2-6) (<0.10-0.30) (<0.10-0.20)
cis-4,7,10,13,16,19-
docosahexaenoic acid / 0.30 (0.20) 0.30 (0.30) 0.883
cis-4,7,10,13,16,19-dokoza- (0.10-4.30) (0.10-1.00) '
heksaéenskabe (C22:6 n-3)
Total PUFA / 14.10 (6.00) 18.10 (7.20) <0.0005
Kopéjais PNT saturs (7.50-31.70) (12.40-39.60) '
Total n-6 PUFA, cis/ 12.10 (4.50) 15.40 (5.70) <0.0005
Kopeéjais cis n-6 PNT saturs (5.60-27.30) (9.80-38.00) '
Total n-3 PUFA, cis / 1.70 (0.80) 2.30 (0.90)
Kopeéjais cis n-3 PNT saturs (0.90-10.30) (1.20-6.10) <0.0005
LA/ALA ratio/LS/ALS 9.80 (5.10) 8.30 (3.40) 0.008
attieciba (2.10-42.60) (2.40-44.10) '
n-6 / n-3 PUFA ratio / 6.90 (3.00) 6.70 (3.50)
N-6 / n-3 PNT attieciba (1.90-22.70) (2.30-30.80) 0.679
trans fatty acids / trans taukskabes
. <0.10
Elaidic acid / Elaidinskabe . 0.50 (0.40)
(C18:1 n-0t) (all ‘Li'r‘;f;ag ;’ Isas (0.10-1.40) <0.0005
Vaccenic acid / Vakcénskabe 1.20 (0.30) 1.70 (0.50) <0.0005
(C18:1 n-111) (<0.10-1.90) (0.90-2.20) '
Linolelaidic acid /
Linolelaidinskanbe (20120(9112())) (Solg_)()(f)olgg)) <0.0005
(C18:2 n-9t,12t) ' ' ' '
. . L not analysed in this
Conj-ug?tfzd‘ ImOIE_'C acid / study period / netika 0.10 (<0.10) not computed /
Konjugeta linolskabe e s
(C18:2 ngc, niit) noteikta §1 ]:etyuma (<0.10-0.30) nav aprekinats
’ posma ietvaros
Total trans fatty acids / 1.40 (0.30) 2.40 (0.60) <0.0005
Kopéjais TT saturs (<0.10-2.80) (1.00-3.20) '
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Annex X1/ XI pielikums
Fatty acids composition of human milk among different countries /
Taukskabju sastavs mates pienda. Dati no daZadam valstim™

~—~~ ] (4]
S o I3 —
3 S = ]
! o S S S = S S 3 ~S.| & S S
'z = jte = '§ |§ o 11 S I§ L A = S S
=l s 2o § ~ S ~ ~ 5~ = E,’: s £5F g~ = 20~
i - )] [a2] ) o " ~ = 8 C SN~ (N
Fatty acids/ | - 5, =t S~ > =3 > S 3 s 5 53 hSE S5 =9 E°°
T kk-b 1 T 1l =~ 1 | - |l c I > I 1S c ) 1 T v .2 ~ 1 > 1] I
aukskabes | 8 < c c 8 c c & < £ g £ T E = c c S c o S8 =& 2 c 8 £
_ ~ @
© S o o s = 5 = (@) = €58 S o =2
_ o n N S © i =
o s} O = © - S o S Z
= < =

PA/PS 2160% | 21.23% 19.15% 21.16 % 20.38 % 25.28 % 20.90% | 25.50 % 19.24 % 19.59 % 20.80 % 19.50 % 29.00 % 25.30 %

OA/0S 36.20% | 3549% 32.77 % 42.80 % 39.89 % 33.68 % 27.31% | 2947% 33.53% 271.73% 29.40 % 26.46 % 32.50 % 29.20 %

LA/LS 12.80 % 8.76 % 14.95 % 9.43 % 17.18% 10.63 % 24.31% 16.17 % 22.00 % 23.08 % 12.70 % 20.96 % 7.53% 7.00 %

ALA/ALS 1.40% 0.85% 0.12% 0.46 % 1.39% 0.87 % 0.59 % 0.81 % 2.81% 1.76 % 0.95 % 1.54% 0.35% 0.77%
ARAAS 0.30 % 0.25% 0.88 % 0.25% 0.42 % 0.60 % 0.46 % 1.36 % 0.62 % 0.10% 0.47 % 0.48 % 2.57% 0.48 %
EPA / EPS 0.10 % NI/ NI 0.10% 0.04 % 0.13% 0.05 % NI/ NI 1.33% 0.41% 0.19% 0.02 % 0.08 % 1.59 % 0.08 %
DHA / DHS 0.30 % 0.07 % 0.51% 0.33% 0.21 % 0.52 % 0.15% 0.58 % 0.38 % 0.94 % 0.23% 0.09 % 0.82 % 0.40 %
SFA/PT 42.30 % 45,91 % 45.53 % 40.04 % 34.10 % 45.70 % 40.70 % 40.05 % 35.13 % 34.93 % 40.60 % 42.67 % 50.70 % 56.43 %
MV%l;(A]\,/ 12.20 % NI/ NI 18.94 % 11.79% NI/ NI 10.13% 13.45% 5.76 % 9.52 % 8.91 % 11.80 % 16.22 % 16.04 % 25.20 %
M,\l/'ljsﬁ / 39.50 % 38.19 % 35.82 % 48.79 % 43.10 % 38.10 % 30.76 % 32.25% 36.88 % 33.46 % 42.40 % 29.15% 3552 % 37.27T%
Pg;¢ / 16.00 % 10.88 % 17.98 % 12.06 % 19.95 % 14.90 % 26.89 % 20.80 % 27.55 % 28.71 % 17.00 % 24.47 % 12.86 % 2.91%
n-6 PUFA/ 0 0 0 0 0 0 0 0 0 0 0
n-6 PNT 14.00 % NI/ NI 17.25% 10.50 % 18.10 % NI/ NI 25.98 % 1755 % 2391 % 24.92 % NI/ NI 21.87 % 10.10 % 1.43 %
n-3 PUFA/ 0 0 0 0 0 0 0 0 0 0 0
n-3 PNT 2.00 % NI/ NI 0.73% 0.98 % 1.66 % NI/ NI 0.82% 3.20% 3.86 % 3.38% NI/ NI 211 % 1.76 % 1.42 %

*in the following order / sada seciba — this study / sis pétjums; Mojska et al. (2003); Antonakou et al. (2013); Luna, Judrez & de la Fuente (2007); Kresi¢ et al. (2013);
Precht & Molkentin (1999); Samur, Topcu & Turan (2009); Olang et al. (2012); Jiang et al. (2016); Wu et al. (2010); Mosley et al. (2005); Nishimura et al. (2013); Daud et al. (2013);
Glew et al. (2006).
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Annex Xl continued / XI pielikuma turpinajums

3 S Y 2 i 5 B s S N X ® ¥ o o
S S T ¥ o Il 1 S ~ 1l c I M = i
1 1 c c ~ R c — < c L = c — =
= = = = S S = d < = g 2 = % =
) © = S hS S H— = ~ = = s = oy =
Fatty acids / = S % E T § S 3 g S Z § S 2 § .a
— = o o~ S I o~ = T o
Taukskabes . o S S = N Ly = = S g S & g < E
R 2 P c P é 2 = g = 5 3 = g o
'S - = N
£ 3 3 g g £ 5 £ 5 z g3 g = g
- = G ” S 6 = < 53 @ =
LA/ALA
Lga/tl/glfs 9.10 10.31 53.68 20.50 12.14 12.22 41.20 19.96 7.83 13.11 13.37 13.61 21,51 9.09
attiectba
n-6/n-3
PUFA ratio
/n-6PNT/ | 6.80 NI/ NI 17.48 10.71 11.02 NI/ NI 32.08 5.48 7.28 7.37 NI/ NI 10.36 5.74 1.01
n-3 PNT
attiectba
EA/ES | <010% | NI/NI 057 % 0.21% NI/ NI 0.37 % NI/NI | NI/NI NI/ NI NI/ NI 065% | 028% 0.22% 0.08 %
VC/VS 140% | NI/NI NI/ NI 0.31% NI/ NI 0.68 % NI/NI | NI/NI NI/ NI NI/ NI 110 % 1.68 % 0.15% 0.15%
LEA/LES | 010% | NI/NI 0.11 % 0.09 % NI/ NI NI/ NI NI/NI | NI/NI NI/ NI NI/ NI 091% | 0.09% 144 % 0.01%
CLA/KLS | 010% | NI/NI NI/ NI 0.19 % NI/ NI 0.80 % NI/NI | NI/NI NI/ NI NI/ NI 0.34 % NI/ NI NI/ NI 0.08 %
TFA/TT | 170% | 253% 2.30% 0.80 % 2.49% 2.40 % 213% | NI/NI NI/ NI NI/ NI 7.00 % 2.05% 2.93% 0.34 %

*in the following order / sada seciba — this study / sis petijums; Mojska et al. (2003); Antonakou et al. (2013); Luna, Juarez & de la Fuente (2007); Kresi¢ et al. (2013);
Precht & Molkentin (1999); Samur, Topcu & Turan (2009); Olang et al. (2012); Jiang et al. (2016); Wu et al. (2010); Mosley et al. (2005); Nishimura et al. (2013); Daud et al. (2013);
Glew et al. (2006).
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saturu mates piena (n=139)°

Annex XI1I / X1l pielikums
Partial non-parametric correlation between fatty acid levels in human milk / Daléja neparametriska korelacija starp daZadu taukskabju

£ = g
5 = a o < @ SR
= z " " % L& 2% = ~
2 © vy Z8 BE z 5 i *
Fatty acids / : < B 8 = 3 < S < i 5 < 2 o3| = 5 ~ {0 2 = < E
- -~ -~ - =~ - =~ =~ -~ - - =~ o L bS] < =~ -~ -~ = =~
Taukskabes < < < < < < < < < < < < £S5 J9 < < < < < <
a iy L L 5 o w S5 = w = < w | L
% o ) < S T S =8 < > w > = [
Q o < w o o ©osZl I a - O
= = £8% o
© °? = -
c c
BA/PS ot NA/ | -0.019 -0.454 0.000 -0.013 -0.340 0116 | -0.336
p-value NP 0.828 <0.0005 <0.0005 | 0.996 0.884 <0.0005 <0.0005
MCFA / p -0.019 NA / 0409 | -0452 0033 | -0.165 | -0.067 | 0114 0074 | 0005 | -0122 | -0037 | -0162 | -0032 | -0320 | -0.005 | -0.082
VGKT | p-value <0.0005 | <0.0005 0.710 0.061 0.447 0.198 0.403 0.952 0.166 0.679 0.066 0717 | <0.0005 | 0.958 0530
SFA/PT -0.481 0325 | 0087 | -0454 | -0135 | 0038 0398 | -0412 | 0468 0099 | -0.318
<0.0005 <0.0005 <0.0005 <0.0005 | 0.126 0.664 <0.0005 | <0.0005 | <0.0005 | 0.449 | <0.0005
OA/OS o -0.454 | -0.452 NA / 005 | -0158 | 0.066 0.400 0.004
p-value | <0.0005 | <0.0005 NP 0.565 0.073 0.452 <0.0005 0.978
MUFA / -0.481 0040 | -008 | -0091 | -0012 | 0368 | -0.116 | 0.014 0.153
MNT <0.0005 <0.0005 | 0.187 0.916 0.083
0094 | -0.389 | -0221 | 0.092
LAJLS <0.0005 | <0.0005 0286 | <0.0005 | 0.087 0.300
ARA/ -0.033 0.332
AS 0.710 <0.0005
n-6 -0.165 0.309 0119 | -0402 | -0211 | 0122
r':_ g';AN4 p-value 0.061 <0.0005 | <0.0005 <0.0005 | 0178 | <0.0005 | 0.103 0.165

® Number of participants who submitted questionnaire about maternal & child characteristics, as well donated human milk for fatty acid composition analysis. Partial non-parametric
correlation analysis was controlled for following variables — maternal age, maternal BMI, child’s age, child’s birth weight & birth length, child’s sex, parity, feeding pattern, milk
expression manner / Dalibniecu skaits, kas iesniedza anketu par mates & bérna parametriem un ziedoja madtes pienu taukskabju analizém. Daleja neparametriska korelacija veikta
kontroléjot pec sekojoSiem mainigajiem — mates vecums, mates KMI, bérna vecums, bérna dzimsanas svars & garums, bérna dzimums, kopéjais bérnu skaits matei, édinasanas veids
bérnam, piena noslauksanai izvéléta metode.

" Evaluated only based on the results from the second study period (n=70) / Izvertéts nemot véra datus tikai no otra pétjjuma posma (n=70).

80.1<|p|<03-

0.3 <|p|<0.5—moderate correlation / vidéji ciesa sakarzba
— (Laerd Statistics, 2017).

|p|=05-
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= = g
& = a o < @ SR
5 z n » %] Lecs 8% = ~
%) © ™ IR &8 n n
: e | 2 | E | 8| 2| a | < Sl 2| & | 3| % |25 Es| &8 || e | W | 2| E
Fatty acids / .y = = hg - = - - = = = = o DEl < S = w Z = x -
Taukskabes < < g < g < = < < < < g S S 29 g < < < < g
a Lo L o 4 S - a T L e L ] > i J
o) %) o) < 2 < w a 2 ©sZ T 2 - O F
= = e o c8a Jog e
© ™ =~ |
< <
ALA/ 0.053 0.086 NA / 0.327 0.013 | 0.498 0.032 0.408
ALS p-value 0.550 0.329 NP <0.0005 | 0.880 ] \ <0.0005 | <0.0005 0.806 | <0.0005
EPA / p -0.443 0.114 -0.325 0.124 0.014 0.100 NA / 0.141 0.425 -0.168 | -0.128 0.312 0.427 0.304 0.106 0.376
EPS -value | <0.0005 | 0.198 | <0.0005 | 0.161 0.873 0.255 <0.0005 NP 0109 | <0.0005 | 0.056 0.146 | <0.0005 | <0.0005 | <0.0005 0.415 | <0.0005
p
DHA / p 0.000 0.074 0.087 -0.028 -0.002 0.056 0.013 0.141 NA / 0.406 -0.105 0.073 0.147 0.181 0.172
DHS p-value | 0.996 0.323 0529 0.880 0.109 NP <0.0005 0.236 0.408 0.096 0.827 0.163 0.051
n-3 p 0.037 0.329 0.112 0.339 0.425 0.406 NA 0.483 0.441 0.379 0.131 0.418
:g';ﬁ./r p-value <0.0005 <0.0005 <0.0005 <0.0005 | <0.0005 NP <0.0005 | <0.0005 | <0.0005 0.314 | <0.0005
n-6/n-3 p -0.013 -0.122 -0.135 -0.051 -0.040 0.387 0.092 0.380 0422 | -0.168 -0.120 -0.069 | -0.248
PUFA
ratio / NA/
n-6/n-3 NP
PNT
attieciba | P-value | 0.884 0.166 0.126 0.565 0.653 | <0.0005 | 0.298 | <0.0005 | <0.0005 | 0.056 0.173 0.436 0.054
LA/ P 0.108 -0.037 0.038 -0.158 -0.086 0.043 -0.128 0.064 0.015 0172 | -0.333
ALA
ratio / ’m‘,/
LS/ALS | p-value | 0.220 0.679 0.664 0.073 0.331 0.630 0.146 0.466 0.863 0.186 | <0.0005
attieciba
PUFA / D -0.162 0.066 -0.091 0.312 -0.105 0.483 0.064 NA/ 0.315 0.146 -0.378 | -0.154 0.152
PNT p-value 0.066 0.452 0.302 <0.0005 | 0.236 0.000 0.466 NP <0.0005 | 0.098 | <0.0005 | 0.237 0.084

201 <[ p|<0.3 - (WeaAKIGOTelationVajdsakariba;

0.5 — moderate correlation / videji ciesa sakariba;

03<|p|<
|p|=05-

strong corrlation/ ciefa sakariba

(Laerd Statistics, 2017).
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= = g
> < P SR
= g P ” » ® a | £ 2% = " -
< = 1 2} b 1 a I @ S<% T8 4 5 a =
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Fatty acids / o = & © = - = £ < w o S Lo =% & u > ~ ¥ Z
Taukskabes E < < <\( < <\( < < < E <\( < CE £ E 5 9 < <\( <\( :E :E <
a L 7 o) w d T w J a T v Skl << w ] > w 3 B
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s s a @ a AR a 0
© @ s = -4
c <
EA/ES 10 -0.032 -0.398 -0.012 ‘ 0.309 0.498 0.427 0.073 0.441 -0.120 0.315 NA / -0.404
p-value 0.717 <0.0005 0.891 ‘ <0.0005 | <0.0005 | <0.0005 0.408 0.000 0.173 <0.0005 NP <0.0005
VA/VS p -0.340 -0.320 -0.412 0.400 0.368 0.094 0.332 0.119 0.364 0.304 0.147 0.379 0.146 NA / -0.350
p-value <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 0.286 <0.0005 0.178 <0.0005 | <0.0005 0.096 0.000 0.098 NP <0.0005
LEA/ -0.005 0.468 -0.116 -0.389 -0.402 0.019 -0.069 0.015 -0.378 -0.404 -0.350 NA/
LES p-value 0.958 <0.0005 0.187 <0.0005 <0.0005 0.827 0.436 0.863 <0.0005 | <0.0005 | <0.0005 NP <0.0005
CLA/ p 0.116 -0.082 0.099 0.004 0.014 -0.221 0.017 -0.211 0.032 0.106 0.181 0.131 -0.248 -0.172 -0.154 0.332 0.023 0.458 NA/ 0.432
KLS p-value 0.372 0.530 0.449 0.978 0.916 0.087 0.896 0.103 0.806 0.415 0.163 0.314 0.054 0.186 0.237 0.009 0.860 <0.0005 NP 0.001
TFA/ p -0.336 -0.318 0.153 0.092 0.122 0.408 0.376 0.172 0.418 -0.333 0.152 0.432 NA /
TT p-value <0.0005 <0.0005 0.083 0.300 0.165 <0.0005 | <0.0005 0.051 <0.0005 <0.0005 0.084 0.001 NP

201 <| p| <0.3  {UeAKIGOTelationVVajdsakaribd;

03<|p|<
|p|>0.5-

0.5 — moderate correlation / videji ciesa sakariba;

strong correlation/ ciesa sakariba

(Laerd Statistics, 2017).
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Annex X1/ X1 pielikums
Habitual food & drink intake among the participants / Partikas produktu & dzérienu
lietoSanas bieZums pétijuma dalibniecem (n=138)!

Breakfast cereals (corn flakes, muesli etc.) /
Brokastu parslas (kukurtizas, musli u.c.)

White bread / Baltmaize

Rye bread, sweet sourdough bread /
Rudzu maize, saldskabmaize

Bread with seeds, grains /
Maize ar séklam, graudiem

Boiled potatoes / Variti kartupeli

Fried, baked potatoes, potatoes’ mash /
Kartupeli cepti uz pannas, krasni vai ka biezenis

Pasta (macaroni) from white flour /
Makaroni no baltajiem miltiem

Whole grain pasta (macaroni) /
Pilngraudu makaroni

White rice / Baltie risi

Brown rice / Briinie risi

Instant oat flakes /
Atri varamas auzu parslas

Whole grain oat flakes /
Pilngraudu auzu parslas

Buckwheat / Griki

Quinoa / Kvinoja

Amaranth / Amarants

Couscous / Kus-kus

Bulgur / Bulgurs

Pearl barley / Griibas

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Percentage of the particiants / Daltbniecu procentudalais sadalijums

= Never / Nekad
Less than once a week / Retak neka reizi nedéla
B Once a week / Vienreiz nedéla
m Twice a week / Divreiz nedéla
m More than twice a week but not every day / BieZak neka divreiz nedgla, bet ne katru dienu

m Every day / Katru dienu

1 Three out of 141 participants did not submit FFQ / Tris no 141 dalibniecem neiesniedza partikas produktu
lietosanas biezuma anketas
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Eggs / Olas

Poultry, turkey meat /
Vistas, titara gala

Pork meat / Cukgala

Beef meat / Liellopu gala

Meat products (sausages, nuggets, etc.) /
Galas izstradajumi (cisini, nageti u.tml.)

Fish (both fresh water and sea water) /
Zivis (gan saldiidens, gan jiras zivis)

Seafood (shrimps, mussels etc.) /
Jaras veltes (garneles, midijas u.c.)

Milk (with different fat content) /
Piens (ar dazadu tauku saturu)

Fermented dairy products (yoghurt, kefir etc.) /
Raudzgtie piena produkti (jogurts, kefirs, u.c.)

Cottage cheese (with different fat content) /
Biezpiens (ar dazadu tauku saturu)

Cheese (cream cheese, ripened, brined etc.) /
Siers (krémsiers, nogatavinats siers, siers nogatavinats salfjjuma u.c.)

Sour cream (with different fat content) /
Skabais krgjums (ar dazadu tauku saturu)

Sweet cream (with different fat content) /
Saldais krgjums (ar dazadu tauku saturu)

Annex XIII continued / X111 pielikuma turpindjums

0% 20% 40% 60% 80% 100%
Percentage of the particiants / Dalibniecu procentudlais sadalijums

m Never / Nekad

Less than once a week / Retak neka reizi nedéla
B Once a week / Vienreiz nedéla
B Twice a week / Divreiz nedéla

B More than twice a week but not every day / Biezak neka divreiz nedgla, bet ne katru
dienu
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Pulses (dried & cooked) /
Paksaugi (kalteti & pagatavoti)

Pulses (canned) /
Paksaugi (konservéti)

Fresh vegetables /
Svaigi darzeni

Cooked vegetables (fried, boiled, steamed, etc.) /
Pagatavoti darzeni (cepti, variti, tvaic&ti u.c.)

Vegetable juices (both freshly squeezed and store
bought) / Darzenu sulas (svaigi spiestas vai
ripnieciski razotas)

Soups (vegetable based) /
Darzenu zupas

Lettuce / Lapu salati
Fresh fruits / Svaigi augli
Dried fruits / Zavéti augli
Fresh berries / Svaigas ogas
Dried berries / Zavétas ogas
Fruit & berry juices (both freshly squeezed and
store bought) / Auglu & ogu sulas (svaigi spiestas
vai riipnieciski razotas)
Avocado / Avokado
Nuts / Rieksti

Seeds / Seklas

Plant oils / Augu ellas

Annex XIII continued / X1 pielikuma turpinajums

0% 10% 20% 30% 40% 50%

60%

70%

80%

90%

Percentage of the particiants / Dalibniecu procentudlais sadalijums

m Never / Nekad
Less than once a week / Retak neka reizi nedéla
B Once a week / Vienreiz nedgla

B Twice a week / Divreiz nedéla

B More than twice a week but not every day / Biezak neka divreiz ned€la, bet ne katru dienu

W Every day / Katru dienu
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Butter / Sviests
Margarine / Margarins
Blended fat spreads / Tauku pastas

Sauces (home-made or store bought) / Mérces (majas gatavotas vai
ripnieciski razotas)
Mayonnaise / Majongze

Ketchup / Kecups

Jam / Ievarijums

Chocolate (milk, dark etc.) / Sokolade (piena, tum3a u.tml.)

Chocolate bars and candies / Sokolades batonini un konfektes

Doughnuts and similar deep fried products / Virtuli un citi friteti produkti
Cookies / Cepumi

Waffles, pancakes / Vafeles, pankiikas

Pastries, muffins, croissants / Smalkmaizites, kéksini, kruasani

Cakes, Swiss rolls, pies /
Kikas, ruletes, piragi
Milk based desserts (ice cream, pudding, etc.) /
Saldie no piena (sald&jums, pudini utml.)
Pizza/
Pica
Chips, salty nuts etc. /
Cipsi, salie riekstini u.tml.
Burgers, kebabs, hot-dogs etc. /
Burgeri, kebabi, hot-dogi u.tml.
Soft drinks /
Limonades
Coffee /
Kafija
Cappuccino, Latte, hot chocolate etc. /
Kapucino, latte, karsta Sokolade u.tml.
Tea containing caffeine (green, black, white etc.) /
Tgja, kas satur kofeinu (zala, melna, balta u.c.)
Herbal teas /
Zalu t&jas
Alcohol /
Alkohols

Annex XIII continued / X111 pielikuma turpindjums

40% 60% 80%
Percentage of the particiants / Dalibniecu procentualais sadaltjums

m Never / Nekad
Less than once a week / Retak neka reizi nedéla
B Once a week / Vienreiz nedéla
B Twice a week / Divreiz nedéla
B More than twice a week but not every day / Biezak neka divreiz nedgla, bet ne

katru dienu
W Every day / Katru dienu
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Annex X1V / X1V pielikums
Energy and nutrient intake among the participants according to the data from 72-hour diary (n=69 in the first study period, n=70 in the second
study period) / Uznemtais energijas un uzturvielu daudzums pétijuma daibniecém. Dati N0 72-stundu uztura dienasgramatas (n=69 pirmais pétijuma posms,

N=70 otrais petijuma posms)

Energy / Energija (kcal) Fat / Tauki (g) Protein / Olbaltumvielas (g)
p-value / p-value / p-value /
Median / Mediana FSP /PPP | SSP/ OPP 0-vértiba FSP /PPP | SSP/OPP 0-vértiba FSP/PPP | SSP/OPP 0-vértiba
1996.76 2007.42 84.85 93.36 79.22 77.91
IQR / SKD 625.24 498.31 37.47 36.38 34.19 33.58
Min / Min 1088.51 827.09 0.946 36.95 35.13 0.179 26.77 29.83 0818
Max / Maks 3807.20 3191.99 193.68 179.42 149.90 180.85
Carbohydrates / Oglhidrati (Q) Sugars, total / Cukuri, kopa (g) Fructose / Fruktoze (g)
p-value / p-value / p-value /
Median | Mediana FSP/PPP | SSP/OPP 0-vértiba FSP /PPP | SSP/OPP 0-vértiba FSP/PPP | SSP/OPP 0-vértiba
204.22 196.40 99.19 81.18 18.29 13.30
IQR / SKD 85.37 76.33 59.08 47.04 13.73 13.89
Min / Min 111.38 57.03 0.057 35.79 3.23 0.001 2.90 0.31 0.022
Max / Maks 356.64 333.58 226.76 167.98 59.87 37.93
Galactose / Galaktoze (g) Glucose / Glikoze (9) Lactose / Laktoze (g)
p-value / p-value / p-value /
Median / Medidana FSP /PPP | SSP/OPP p-vértiba FSP /PPP | SSP/OPP o-vértiba FSP /PPP | SSP/OPP o-vértiba
0.14 0.00 15.98 12.44 6.07 4.95
IQR / SKD 0.71 0.41 13.42 10.11 12.28 10.72
Min / Min 0.00 0.00 0.111 3.05 0.55 0.003 0.00 0.00 0.112
Max / Maks 6.03 4.49 66.23 36.57 33.74 22.74
Maltose / Maltoze (g) Sucrose / Sukroze (g) Starch / Ciete (g)
p-value / p-value / p-value /
Median / Mediina FSP /PPP | SSP/OPP p-vértiba FSP/PPP | SSP/OPP o-vértiba FSP /PPP | SSP/OPP o-vertiba
0.31 0.40 45.57 36.90 102.41 98.84
IQR / SKD 0.41 0.53 37.31 29.07 47.79 52.63
Min / Min 0.00 0.00 0.149 13.16 0.98 0.012 6.85 25.43 0.948
Max / Maks 1.83 2.45 122.94 109.27 186.43 210.61
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Annex X1V continued / XIV pielikuma turpinajums

Fibre, total / Skiedrvielas, kopéjas () Alcohol / Alkohols (g) SFA/ PT (9)
p-value / p-value / p-value /
Median | Mediana FSP/PPP | SSP/OPP 0-vértiba FSP/PPP | SSP/OPP 0-vértiba FSP/PPP | SSP/OPP 0-vértiba
21.82 22.72 0.00 0.00 29.42 30.98
IQR / SKD 13.55 12.01 0.00 0.00 19.44 22.40
Min / Min 8.62 7.05 0593 0.00 0.00 0-552 12.07 6.92 0.933
Max / Maks 95.93 48.84 7.50 2.03 80.76 71.88
MUFA / MNT (g) PUFA / PNT (9) n-6 PUFA / n-6 PNT (g)
p-value / p-value / p-value /
Median / Mediina FSP/PPP | SSP/OPP 0-vértiba FSP/PPP | SSP/OPP 0-vértiba FSP/PPP | SSP/OPP 0-vértiba
30.25 33.86 13.92 16.11 10.70 12.44
IQR / SKD 16.48 14.28 9.62 10.28 8.44 6.74
Min / Min 9.95 10.69 0.031 4.01 5.16 0.197 3.33 2.93 0.284
Max / Maks 81.35 63.11 60.20 37.51 32.07 34.06
n-6 PUFA/n-3 PUFA ratio /
n-3 PUFA /-3 PNT (g) n-6 PNT un n-3 PNT attieciba LA/LS (mg)
p-value / p-value / p-value /
Median / Mediina FSP /PPP | SSP/OPP 0-vértiba FSP /PPP | SSP/OPP 0-vértiba FSP /PPP | SSP/OPP 0-vértiba
2.27 2.59 4.50 4.65 10958.31 12092.55
IQR / SKD 2.49 1.95 2.92 2.66 8032.51 7194.28
Min / Min 0.19 0.12 0.168 0.85 0.82 0.621 3305.99 2694.05 0.419
Max / Maks 19.99 8.06 63.61 47.19 32011.14 34022.25
ALA /ALS (mg) LA/ALA ratio/ LS un ALS attieciba LA+ALA/LS +ALS
p-value / p-value / p-value /
Median / Mediina FSP/PPP | SSP/OPP 0-vértiba FSP/PPP | SSP/OPP 0-vértiba FSP/PPP | SSP/OPP 0-vértiba
1897.51 2553.88 4.43 4.74 6.27 6.57
IQR / SKD 1874.34 1979.74 3.52 2.26 3.50 3.36
Min / Min 365.99 388.72 0.086 0.92 1.56 0.775 2.01 2.81 0.203
Max / Maks 19874.27 8308.12 28.95 24.01 18.77 17.81
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Annex X1V continued / XIV pielikuma turpinajums

EPA/ EPS (mg) DHA / DHS (mg) TFA/TT (mg
p-value / p-value / p-value /
Median / Mediina FSP/PPP | SSP/OPP 0-vértiba FSP/PPP | SSP/OPP 0-vértiba FSP/PPP | SSP/OPP 0-vértiba
19.69 18.01 73.00 117.87 0.62 0.54
IQR / SKD 70.93 255.35 139.20 234.39 0.63 0.79
Min / Min 0.00 0.00 0.907 0.00 0.00 0.161 0.00 0.00 0.858
Max / Maks 1962.00 1222.69 4260.84 3369.78 2.13 1.82
Cholesterol / Holesterins (mg) Calcium / Kalcijs (mg) Phosphorus / Fosfors (mg)
p-value / p-value / p-value /
Median / Mediina FSP/PPP | SSP/OPP 0-vértiba FSP/PPP | SSP/OPP 0-vértiba FSP/PPP | SSP/OPP 0-vértiba
234.51 275.87 848.23 796.44 1431.67 1373.11
IQR / SKD 203.83 235.26 503.23 478.30 660.08 414.28
Min / Min 0.99 0.00 0.294 165.64 205.25 0.304 659.03 573.86 0.59
Max / Maks 840.43 926.87 2765.26 1713.05 3051.46 2261.63
Potassium / Kalijs (mg) Sodium / Natrijs (mg) Salt/ Sals (mg
p-value / p-value / p-value /
Median / Medidna FSP /PPP | SSP/ OPP 0-vértiba FSP /PPP | SSP/OPP 0-vértiba FSP/PPP | SSP/OPP 0-vértiba
3329.75 3250.42 2302.06 2510.82 5401.45 6397.65
IQR / SKD 1720.96 1259.64 1239.15 1508.80 3419.98 3844.43
Min / Min 1670.13 1330.15 0.598 671.37 650.33 0.686 1033.50 1657.51 0.039
Max / Maks 12442.25 5348.34 6003.25 5494.30 11941.55 13999.55
Magnesium / Magnijs (mg) Iron / Dzelzs (mg) Zinc / Cinks (mg)
p-value / p-value / p-value /
Median / Medidna FSP /PPP | SSP/ OPP 0-vértiba FSP /PPP | SSP/OPP 0-vértiba FSP/PPP | SSP/OPP 0-vértiba
351.91 367.71 12.67 12.90 10.42 11.81
IQR / SKD 199.32 155.46 10.10 7.34 4.90 5.13
Min / Min 188.30 156.22 0.593 4.34 441 0.518 4,92 4,12 0.073
Max / Maks 1299.83 891.29 107.13 113.35 27.99 41.45
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Annex X1V continued / XIV pielikuma turpindjums

Selenium / Seléns (Ug)

lodine / Jods (Ug)

Vitamin C / Vitamins C (mg)

p-value / p-value / p-value /
Median / Mediina FSP/PPP | SSP/OPP 0-vértiba FSP/PPP | SSP/OPP 0-vértiba FSP/PPP | SSP/OPP 0-vértiba
76.73 88.34 167.72 166.76 115.47 97.65
IQR / SKD 44.28 53.80 102.38 98.98 141.57 86.92
Min / Min 16.03 26.91 0.071 46.47 15.38 0.778 18.37 0.58 0.217
Max / Maks 225.57 1494.43 381.94 356.89 1015.15 1046.16
— - L . Vitamin Bz (NE) /
Vitamin B: / Vitamins B1 (mQ) Vitamin By / Vitamins B> (MmQ) Vitamins Bs (NE) (mg)
p-value / p-value / p-value /
Median / Mediina FSP/PPP | SSP/OPP 0-vértiba FSP/PPP | SSP/OPP 0-vértiba FSP/PPP | SSP/OPP 0-vértiba
1.37 1.37 1.69 1.49 29.56 33.45
IQR / SKD 1.04 0.69 1.08 0.93 15.53 15.30
Min / Min 0.51 0.43 0.541 041 0.53 0.092 10.18 12.31 0.337
Max / Maks 26.43 10.43 26.66 5.88 91.40 69.20
o . Vitamin By (DFE) / I .
Vitamin B¢ / Vitamins Bs (MQ) Vitamins Bs (UFE) (1) Vitamini, / Vitamins Bi2 (UQ)
p-value / p-value / p-value /
Median / Mediina FSP /PPP | SSP/OPP 0-vértiba FSP /PPP | SSP/OPP 0-vértiba FSP /PPP | SSP/OPP 0-vértiba
1.94 2.20 263.85 323.87 4.34 4.38
IQR / SKD 1.49 1.35 242.97 188.60 4.89 4.15
Min / Min 0.68 0.67 0.195 100.72 95.13 0.730 0.00 0.00 0.575
Max / Maks 21.63 22.71 1822.45 1966.42 50.59 23.81
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Annex X1V continued / XIV pielikuma turpindjums

Vitamin A (RAE) /
Vitamins A (RAE) (ug)

Vitamin D / Vitamins D (1Q)

Vitamin E / Vitamins E (MQ)

p-value / p-value / p-value /
Median / Mediina FSP /PPP | SSP/ OPP 0-vértiba FSP/PPP | SSP/OPP 0-vértiba FSP /PPP | SSP/OPP 0-vértiba
868.10 722.54 4.38 6.54 12.75 12.71
IQR / SKD 717.44 606.16 9.92 24.80 10.01 8.30
Min / Min 82.35 35.63 0.257 0.16 0.00 0.017 3.90 271 0.719
Max / Maks 12828.07 2540.96 155.53 256.67 160.76 49.37
. . L Carotenoids, total /
Vitamin K/ Vitamins K (ug) Karotinotdi, kopdjie (11g)
p-value / p-value /
Median / Mediina FSP /PPP | SSP/OPP 0-vértiba FSP /PPP | SSP/OPP 0-vértiba
117.65 116.62 9635.46 9862.99
IQR / SKD 87.59 78.93 8864.70 10311.99
Min / Min 27.97 2433 0.373 568.64 362.04 0.664
Max / Maks 1060.79 445.00 247642.87 27281.15
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Annex XV / XV pielikums
Partial non-parametric correlation* between habitual food & drink intake and total energy and nutrient intake among participants /
Daleja neparametriska korelacija starp partikas produktu & dzérienu lietoSanas bieZumu un kopéjas energetiskas vertibas un uzturvielu

uznemSanu pétijuma daltbniecem (n=137)*?
@ % - ®
235¢ - i~ -3 25 s & = 3 - - - - o =g
Food & drink groups / %Q;%‘_; 3?\0 f‘% g'qS) -‘.’;E S =2 §§ §§ 28 g2 28 28 (8) §§3§
Partikas produktu un 3.2 e 55 ; 2 £ 2= Y = = S g § = g g T‘o; = SE % S '§
_ . 553 c = = = 2 =3 275 S e
dzerienu grupas :‘3)25 5 s g EE JEéo %3 g 88 0© <2 S22 an B Eé”*
o 8 ) 73]
Cereals, cereal products & ot -0.001 -0.091 -0.097 0.114 -0.026 0.006 -0.104 0.016 0.001 -0.023 -0.039 0.156 0.102
potatoes / Graudaugi, p-value 0.993 0.309 0.278 0.201 0.767 0.944 0.245 0.856 0.991 0.800 0.661 0.078 0.250
graudaugu produkti & kartupeli
Eggs, meat & meat products / p 0.081
Olas, gala, galas izstradajumi p-value 0.362
Fish & seafood / p -0.036
Zivis & jiras veltes p-value 0.685
Milk & dairy products / p 0.167
Piens & piena produkti p-value 0.060
. P -0.028
Pulses / PakSaugi p-value 0.750
Vegetables / Darzeni P -0.067
’ p-value

Fruits & berries / Augli & ogas

Plant-based fats /
Augu izcelsmes taukvielas

12 Number of participants who submitted both FFQ and 72-hour food diary as well questionnaire about maternal & child characteristics. Partial non-parametric correlation analysis was
controlled for following variables — maternal age, maternal BMI, child’s age, child’s birth weight & birth length, child’s sex, parity, feeding pattern, milk expression manner / Dalibniecu
skaits, kuras iesniedza gan partikas produktu lietoSanas biezuma anketu, gan 72-stundu uztura dienasgramatu un anketu par mates & bérna parametriem. Daléja neparametriska
koreldcija veikta kontroléjot péc sekojosiem mainigajiem — mates vecums, mates KMI, béerna vecums, bérna dzimsanas svars & garums, bérna dzimums, kopejais béernu skaits matei,

edinasanas veids bérnam, piena NOslauksanai izvéleta metode.
130-1<|p|<0-3f—:

0.3 <|p|<0.5 - moderate correlation / vidéji ciesa sakariba,
|p|>05-— (Laerd Statistics, 2017).
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Annex XV continued / XV pielikuma turpinajums
T C oy - - 8 8 = - - - - - - 2 =g
Food & drink groups / %E_g_g %53\0 3 <2 _‘g_'g IS g 8 §§ 8 8 g 8 28 28 [} %’ﬁ,g
Pt poduktu un BE%C | ST | £ | 85| B3| gu | 82| g5 | g2 | gf | £2 | £ | = | it
dzerienu grupas E‘égg S B EZB %éo §§ i ‘_(38 00 84 s = a0 s E)ﬁ-&
o 8 %2 n o]
Condiments / Pisdevas 2 o™ 0.152 0.144 0.008 0.166 0.041 -0.049 -0.041 -0.071 0.125 0.084 0.101 -0.021
carenam p-value 0.926 0.060 0.648 0.581 0.642 0.427 0.160 0.346 0.259 0.810
Sweets & baked goods / 0.028 0.157 0.136 -0.120 -0.041 -0.128 0.364 0.082 -0.091
Saldumi & konditorejas
izstradajumi 0.756 0.076 0.126 0177 0.649 0.151 0.000 0.358 0.307
Salty snacks & fast food / Salds 0.035 0.038 -0.024 -0.097 -0.089 -0.111 0.057 0.125 0.015 0.056 0.035
uzkodas & “atrds” uzkodas 0.693 0.670 0.788 0.276 0.862 0.532 0.696
Soft drinks / Limondd 0.046 0.152 0.048 -0.064 0.091 0.151 -0.168
p-value 0.192 0.393 0.606 0.086 0.592 0.474 0.305 0.088 0.058
Caffeine containing drinks / p -0.028 0.054 0.041 -0.050 -0.046 -0.137 -0.029 -0.116 -0.144
Kofeinu saturosie dzerieni p-value 0.756 0.546 0.643 0.576 0.607 0.124 0.744 0.194 0.106
Herbal teas / Zalu féias p -0.012 0.028 -0.057 -0.040 -0.057 0.039 -0.026 -0.018 0.019
g p-value 0.894 0.754 0.524 0.652 0.521 0.662 0.773 0.836 0.829
p 0.074 0.065 0.091 0.079 0.096 -0.030 0.107 0.017 -0.156
Alcohol / Alkohols p-value 010 | o044 | 0300 | 0373 | 0282 | 073 0228 | 0852 | 0079

0.1 <| p | < 0.3 — [WEAKICOREIationVNajaSakaribd;
0.3 <| p|<0.5 —moderate correlation / vidéji ciesa sakariba,
105 strong corelation cisa sakarfba

(Laerd Statistics, 2017).
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Annex XV continued / XV pielikuma turpinajums

E - - < S
_ E358 | za e Z z e | e |5_Zs| o 9 | 95| ¢ P -
Food & drink groups / Partikas 5= 2 228 = = = Lz Lz L owmi - g < f’:: & w o -
produktu un dzérienu grupas = g %0 3 8e E E E % © % ™ £ B < '§ 5 i :(l S § g < E
G288 | ¥° | 9 =) 5 | €c | ¥s |3 " 2 | 32§ & z -
c -
Cereals, cereal products & potatoes / p®® -0.110 -0.076 -0.102 -0.029 -0.037 | -0.074 0.067 -0.055
Graudaugi, graudaugu produkti &
kartupeli p-value 0.216 0.395 0.251 0.748 0.675 0.405 0.450 0.541
Eggs, meat & meat products / p -0.103 0.103 -0.036 -0.018 -0.061 0.042 -0.011
Olas, gala, galas izstradajumi p-value 0.248 0.248 0.683 0.836 0.493 0.634 0.899
. e oo p -0.060 0.054 0.051 -0.152 -0.106 0.037 -0.158
Fish & seafood / Zivis & jiras veltes p-value 0.500 0543 0.565 0.087 0.234 0.682 0.074
Milk & dairy products / p 0.021 0.438 0.024 -0.097 -0.133 -0.002 -0.026 -0.118
Piens & piena produkti p-value 0.811 0.790 0.278 0.136 0.979 0.769 0.184
Pulses / Paksaugi p -0.144 -0.032 0.026 0.002 0.023 0.031 -0.013
p-value 0.105 0.722 0.770 0.984 0.793 0.732 0.887
Vegetables / Darzeni p -0.091 -0.064 0.091 0.077 0.071 -0.009 0.068
’ p-value 0.305 0.000 0.740 0.662 0.281 0.283 0.000
. . p -0.149 0.030 0.102 0.109 -0.017 0.000 -0.004
Fruits & berries / Aug/ & ogas p-value 0094 | 0.733 0251 | 0219 | 0850 | 1000 | 0963
Plant-based fats / p -0.126 -0.079 0.303 -0.040 0.004 0.037 -0.157
Augu izcelsmes taukvielas p-value 0.155 0.374 0.001 0.657 0.964 0.677 0.077
Condiments / Piedevas zdi p -0.084 0.171 0.062 0.110 -0.098 -0.104 0.029
p-value 0.346 0.054 0.132 0.591 0.472 0.913 0.168 0.606 0.488 0.217 0.273 0.244 0.742
Sweets & baked goods / p -0.046 0.328 0.162 0.080 0.106 -0.016 0.108 0.106 0.077 0.084 -0.059 -0.091 0.312
Saldumi & konditorejas izstradajumi p-value 0.603 0.368 0.235 0.858 0.225 0.235 0.387 0.345 0.509 0.305 0.000
Salty snacks & fast food / p 0.053 0.052 0.085 -0.078 0.155 0.072 0.053 0.103 -0.098 -0.147 0.171
Salas uzkodas & “atras” uzkodas p-value 0.551 0.561 0.338 0.380 0.080 0.418 0.555 0.248 0.271 0.098 0.054
Soft drinks / Limonddes p 0.061 0.023 0.037 -0.023 0.089 0.041 -0.014 0.086 -0.092 -0.060 0.131
p-value 0.497 0.795 0.682 0.797 0.319 0.646 0.878 0.334 0.304 0.499 0.139
Caffeine containing drinks / p -0.011 0.063 0.080 -0.116 -0.116 -0.099 0.051 -0.114 -0.102 0.073 0.018 -0.027 0.128
Kofeinu saturosie dzérieni p-value 0.906 0.478 0.368 0.191 0.194 0.268 0.566 0.201 0.252 0.410 0.844 0.763 0.151
Herbal teas / Zalu tzjas p -0.052 -0.062 0.030 0.097 0.081 0.049 0.012 0.065 0.057 -0.049 -0.095 -0.025 -0.074
’ p-value 0.561 0.485 0.737 0.274 0.365 0.584 0.891 0.469 0.521 0.581 0.285 0.780 0.406
Alcohol / Alkohols p 0.010 0.146 0.062 -0.021 -0.027 -0.071 0.091 -0.021 -0.108 0.106 -0.013 -0.069 0.154
p-value 0.907 0.100 0.487 0.813 0.761 0.427 0.306 0.817 0.224 0.234 0.888 0.437 0.083

0.1 <| p| < 0.3 — {WEAKICOReIationVaja sakaribd;

0.3 <|p|<0.5 - moderate correlation / vidéji ciesa sakariba,

|p|>0.5-

(Laerd Statistics, 2017).
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Annex XV continued / XV pielikuma turpindjums

2558 38 | =, | %2, | E =, 2 E, | & £ z. g
Food & drink groups / Partikas 522 £3 35 Se 2% g T 4 3 S o [8) 2§ 2
produktu un dzérienu grupas SE¥5 KRS S8 238 g S g5 = s = S 53 2
<= N 2s S o ° 3 S = S k= 3 A2 S
wexg > X £ a s = N » k=)
Cereals, cereal products & potatoes / pto
Graudaugi, graudaugu
produkti & kartupeli p-value
Eggs, meat & meat products / p
Olas, gala, galas izstradajumi p-value
Fish & seafood / Zivis & jiiras veltes L
p-value
Milk & dairy products / p
Piens & piena produkti p-value
Pulses / PakSaugi p
p-value
Vegetables / Darzeni p
’ p-value
Fruits & berries / Augli & ogas P
i p-value
Plant-based fats / p
Augu izcelsmes taukvielas p-value
Condiments / Piedevas adi p -0.011 0.069 -0.021 -0.085 0.163 -0.069 -0.073 -0.016 0.004
p-value 0.901 0.440 0.810 0.342 0.066 0.440 0.414 0.575 0.859 0.961
Sweets & baked goods / p 0.069 0.146 0.081 -0.049 0.135 0.113 -0.014 -0.100 0.082 -0.010 0.133
Saldumi & konditorejas izstradajumi p-value 0.437 0.101 0.366 0.581 0.130 0.203 0.875 0.259 0.357 0.908 0.135
Salty snacks & fast food / p 0.003 0.005 0.000 -0.065 0.118 0.135 -0.043 -0.040 0.030 -0.065 -0.165
Salas uzkodas & “atras” uzkodas p-value 0.971 0.958 0.997 0.463 0.185 0.128 0.632 0.654 0.740 0.465 0.063
Soft drinks / Limonddes p 0.087 0.079 0.060 -0.129 -0.161 -0.159 -0.010 0.092 0.061
p-value 0.330 0.375 0.505 0.145 0.070 0.073 0.915 0.301 0.491
Caffeine containing drinks / p 0.053 0.026 -0.000 -0.047 0.084 0.006 -0.087 -0.106 -0.042 0.050 0.022
Kofeinu saturofie dzérieni p-value 0.556 0.770 0.998 0.598 0.344 0.949 0.327 0.232 0.639 0.573 0.805
Herbal teas / Zalu tajas p -0.048 -0.068 -0.007 -0.016 -0.055 -0.023 0.021 -0.091 -0.068 -0.063 0.007
’ p-value 0.593 0.447 0.935 0.856 0.536 0.800 0.812 0.306 0.448 0.478 0.939
Alcohol / Alkohols p 0.057 0.113 0.080 -0.006 0.069 0.054 -0.113 -0.132 -0.004 0.031 0.043
p-value 0.521 0.206 0.372 0.948 0.438 0.544 0.205 0.137 0.965 0.725 0.633

100.1<| p| < 0.3 — (WeaKICOREIationajdsakaribd;
0.3 <|p|<0.5—moderate correlation / vidéji ciesa sakariba,
|p|>05- — (Laerd Statistics, 2017).
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Annex XV continued / XV pielikuma turpinajums

=
-
=~ i = o = o = o ey = N ~ ~ -~ -~ o
2558 of @ o ) & A & o & A o o <3 faya) w v TR
: . S E oo c SR
Food & drink groups / Partikas 35S £ 8 £ E £ E = E £ E £ E c £ £ 8 £ £ 5 £ 8 25
produktu un dzérienu grupas s % %’35 E § % S % 3 % 3 % = % s E g g § g IS g § g E = E S
HEQ S SE S5 £s £s £s £s £5 SN $5 SN S8 | 8%
m ~
O
Cereals, cereal products & potatoes / 0.014 -0.090 -0.121 -0.030 -0.129 -0.171 0.102 -0.022
Graudaugi, graudaugu
produkti & kartupeli

Eggs, meat & meat products /
Olas, gala, galas izstradajumi

Fish & seafood / Zivis & jiiras veltes

Milk & dairy products /
Piens & piena produkti

Pulses / PakSaugi

Vegetables / Darzeni

Fruits & berries / Augli & ogas

Plant-based fats /
Augu izcelsmes taukvielas

Condiments / Piedevas zdi p -0.117 -0.124 -0.060 -0.096 -0.082 -0.118 -0.057 -0.008 -0.159 -0.016 -0.022 -0.087
p-value 0.188 0.163 0.501 0.283 0.356 0.184 0.519 0.924 0.073 0.857 0.803 0.328
Sweets & baked goods / P -0.110 -0.082 0.065 -0.105 -0.152 0.039 -0.054 0.089 -0.091 0.041 0.045 -0.071
Saldumi & konditorejas izstradajumi p-value 0.216 0.360 0.469 0.238 0.087 0.659 0.548 0.315
Salty snacks & fast food / p -0.105 -0.049 -0.072 -0.110 -0.120 -0.152 -0.090
Salas uzkodas & “atras” uzkodas p-value 0.236 0.584 0.417 0.215 0.177 0.087 0.315
Soft drinks / Limonddes -0.089 0.016 -0.053 -0.118 -0.152 0.115 -0.117
0.315 0.860 0.554 0.186 0.086 0.195 0.189 .
Caffeine containing drinks / P -0.143 -0.159 -0.006 -0.039 -0.133 -0.143 -0.056 0.014 -0.097 -0.120 -0.011 -0.104
Kofeinu saturoSie dzérieni p-value 0.106 0.074 0.951 0.662 0.133 0.107 0.534 0.871 0.275 0.177 0.901 0.242
Herbal teas / Zafu tzjas P -0.071 0.012 -0.006 -0.038 -0.033 -0.025 -0.107 -0.039 0.016 0.037 0.095
i p-value 0.426 0.891 0.945 0.670 0.708 0.778 0.229 0.659 0.856 0.679 0.288
Alcohol / Alkahols p -0.046 -0.059 0.090 0.004 -0.082 -0.076 0.155 -0.035 -0.155 -0.024 -0.015 -0.010
p-value 0.604 0.506 0.311 0.964 0.358 0.395 0.081 0.696 0.082 0.785 0.866 0.914
70.1 < | p| < 0.3 — [WeaKICOMelation Vajasakaribd;
0.3 <| p| < 0.5 —moderate correlation / vidéji ciesa sakariba,
|p|>05- (Laerd Statistics, 2017).
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Annex XV1/ XVI pielikums
Partial non-parametric correlation between habitual food intake and fatty acid levels in human milk / Daléja neparametriska korelacija starp

partikas produktu lietoSanas biefumu un taukskabju saturu mates piena (n=137)'8
\-S - S %g ;.— % % ~ o ;. g 55 )
8% 2% 8§ | -5 | B2 | N s 8% | 8¢ 5 | £E5 | ® r
3 s2&85 5% | 3§ | 38 3 g | 82 | 38 | S8:| n% 3 ¥ 3 £
- = o g8 8 3 ST o L 3 1S 3 8 32 o = SEE a 'R =) =. S
%, | g5ss§| w8 =i 5¢ 2 S = el ES | 325 | €&y B £ S £
Fatty acids / £E88 ‘-’_553 Lg glg g 5 = = 23 g 3 %g-@ 325 S £7% N =
o g £§S83| 25 | S 8 g g €8 | 53 E&| % £ 8 = 5
X =} ~- RS o ) Qo < N O a ~ = X T
8¢ |CBgi| ET | t§ | 25| & | & | ¢ |2z | & |82 |28 | € | Ef| £ | <
23] R8N gg s¢ g | 2 33 |55 | 8 | g5 2
S =3 2 (@]
< T T
PA/ PA pt® -0.030 0037 | 0117 | 0120 | -0043 | 0.20
p-value 0.733 0679 | 0187 | 0177 | 0628 | 0176
p 0.110 0040 | -0.146 | -0.034 | -0088 | 0043
MCFA / VDKT
’ p-value 0.218 0658 | 0099 | 0706 | 0323 | 0628
p 0.053 0017 | -0017 | 0005 | -0076 | 0093
SFA/PT
p-value 0.553 0853 | 0851 | 0951 | 0396 | 0.295
OA/OS P 0047 | -0120 | -0.014 | -0.158 | 0022 | -0.031 | -0.046 | 0133 | 0070 | -0.023 | 0131 | -0.016 | 0124 | 0098 | 0.086
p-value 0.597 0178 | 0878 | 0075 | 0805 | 0732 | 0605 | 0135 | 0430 | 0795 | 0140 | 0857 | 0163 | 0273 | 0334
MUEA / MNT P 0084 | -0.104 | -0.029 | -0.110 | 0012 | -0.035 | -0.015 | 0105 | 0043 | -0.045 | 0108 | -0.007 | 0125 | 0087 | 0.060
p-value 0.348 0242 | 0745 | 0217 | 0890 | 0697 | 0867 | 0238 | 0633 | 0611 | 0224 | 0941 [ 0160 | 0329 | 0501
LAJLS p 0.048 -0.113 0045 | 0057 | 0064 | 0102 | 0077 | -0112 | -0045 | 0031 | -0100 | 0017 | -0.154
p-value 0.587 0.204 0617 | 0525 | 0470 | 0252 | 0387 | 0208 | 0615 | 0726 | 0263 | 0845 | 0.084

18 Number of participants who submitted both FFQ and questionnaire about maternal & child characteristics, as well donated human milk for fatty acid composition analysis. Partial
non-parametric correlation analysis was controlled for following variables — maternal age, maternal BMI, child’s age, child’s birth weight, and birth length, child’s sex, parity, feeding
pattern, milk expression manner / Dalibniecu skaits, kuras iesniedza gan partikas produktu lietoSanas biezuma anketu, gan anketu par mates & bérna parametriem, ka ari ziedoja
mates pienu taukskabju analizem. Daléja neparametriska koreldcija veikta kontrolejot pec sekojosiem mainigajiem — mates vecums, mates KMI, bérna vecums, bérna dzimsanas svars

un garums, bérna dzimums, kopéjais bérnu skaits matei, edinasanas veids bérnam, piena noSlauksanai izvéléta metode.
501 <|p|< 0.3 - eakeBieIAORINGNaRa:

0.3 <| p|<0.5 —moderate correlation / vidéji ciesa sakariba,
|p|>0.5- (Laerd Statistics, 2017).
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Annex XVI continued / XVI pielikuma turpinajums

%0.1<| p| <0.3 - [iAKICOMeIationVajasakariba;
0.3 <| p|<0.5 —moderate correlation / vidéji ciesa sakariba,
105 strong corelation s sakarfba

(Laerd Statistics, 2017).

1< f=1] (%} @
S o k> == @© 1S . = -
T8 -8 | 58 P . g g ST FE | g | £3 ] s
5 g5 | 8§ | g | B2 - 2 =2 s | 98 | 3% 3 = ) @
=~ 3 LS S ¢ - = 3% P 5 ) oz ~ 5 <% S s = s °
85 | €855 22| 82| 5 | 3 5 | &3 | g5 | 85| ¢ S 23 5 S
o~ & -« ) C oo - o~ =z =
Fatty acids / §'§ ‘3_8%% g g g § g ff > - 23 g S 818 = £°8 N <
Taukskabes VN = B33 =X RN 52 ~ 2 £ SE 58 3L 8 ) £3 @ =
£5 | Sg53| ¥% | I+ | EF 8 g s o €3 <3 P = s s £ 2
55 |838”| E§ | &f| ¥ | 3 | & | 5 | =% | GE | 55| gs| 5 |z B|OS
< °3 E % N | £5 a ] < a3 a 9 5 53 £ 3 8 5 <
5 53 g 4 = > 2 g 2 8 59 S £% T
T < > o8 > = @ B‘ N (9] ]
S = < 1220 S < S =5 =
o ] = e e 2 < O
iy G w 3 [
ARAJAS p? 0.051 | -0.124 | -0.098 -0.024 0.006 -0.100 | -0.126 | -0.094 | -0.066 0.036 0.027 -0.014 0.019
p-value 0570 | 0.163 | 0272 0.791 0.944 0.262 0.156 0.293 0.461 0.687 0.765 0.874 0.830
ALAJALS P 0.084 -0.076 | -0.146 | 0.027 0.090 0.076 0.080 0.014 0.018 0.152 -0.018
p-value 0.345 0394 | 0099 | 0.765 0.310 0.395 0.370 0.872 0.842 0.086 0.837
EPAEPS P -0.069 0.007 | 0.168 | -0.210 0.038 0.170 0.159 -0.068 0.017 0.091 -0.090
p-value 0.439 0.939 | 0.058 | 0.017 0.669 0.055 0.074 0.444 0.848 0.304 0.311
-0.098 0.144 -0.095 -0.097 0.051 0.001 -0.019
DHA / DHS
0.270 0.104 0.286 0.278 0.567 0.987 0.836
n-6 PUEA / 0.039 0.068 0.065 0.091 0.065 -0.130 | -0.055 0.033 -0.093 0.011 -0.148
n-6 PNT 0.665 0.444 0.468 0.309 0.465 0.145 0.536 0.714 0.299 0.903 0.096
n-3 PUEA / 0.020 0.136 0.014 0.087 -0.095 | -0.045 | -0.097 | -0.034 0.066 0.111 -0.054
n-3 PNT 0.825 0.125 0.875 0.331 0.287 0.615 0.275 0.701 0.456 0.213 0.545
n-6// né3/PLgFF/)\NrTati0 0.002 -0.065 0.064 -0.015 -0.022 0.154 0.092 -0.071 -0.092 -0.034
n-i n-.
attieciba 0.979 0.463 0.471 0.869 0.805 0.083 0.299 0.429 0.301 0.703
LA /ALA ratio / -0.064 | -0.002 0.009 -0.065 0.081 -0.161 | -0.024 0.011 -0.091 | -0.130 | -0.087
LS/ ALS attieciba 0.473 0.985 0.923 0.463 0.362 0.069 0.785 0.904 0.308 0.142 0.330
0.018 0.066 0.030 0.069 0.044 -0.119 | -0.089 0.033 -0.074 0.025 -0.156
PUFA / PNT
0.837 0.460 0.737 0.439 0.625 0.182 0.316 0.715 0.404 0.777 0.080

186



Annex XVI continued / XVI pielikuma turpinajums

21 Evaluated only based on the results from the second study period (n=70) / Izvértéts nemot verda datus tikai no otra pétijuma posma (n=70).

2201<|p|<037

0.3 <|p|<0.5 - moderate correlation / vidéji ciesa sakarzba
(Laerd Statistics, 2017).

|p|>0.5-

g ) §7 ‘i” S~ e % é . |§ 5
T8 55| E5 =2 g 2 2§ | §g « ¢ 8 .
s S St =N 2] ~ = < .3 b S = S
< 5 T 3 SR 2 S = s 3 -2 n =8 S £ 8 > 2
— 5= <x =3 s 3 % R = 5 = g -3 T s 5SS = S
2% | §%9%| &% | % | BB g £ ¥ | 85 | 35| g% | &% S | oY | 3 £
=] s = - § o s 33 I < = © 23 = g S g ;E = S
Fatty acids / §'§ af_fés §§ §,§ ;g E > P %é EE 8"2 E'E - £ ; <
Taukskabes = =33 3 3> 'z 5 ~ = i~ a5 S a3 RS o ® L £ 8 s S
£ [BRE| 2% | 29| S5 | 5 | 8| E | 2B | Bs | ¥I| e=s | £ | 5% | B | Z
53 |8wy| E¥ | 22| % | 3 g s | 88| o8 | 25 | g3 | 5 2% | B 8
<3 2§ ES | Y] | x5 a g 3 a3 a | 25 G £ 58 5 <
3 S3| g3 Sa > 8 g 28 2L S £3 T
8 S = o3 = 5 > © >N %2} =
S ] 85| &S = e F > O
i R L 3 &
EA/ EAZ p?2 -0.170 0.211 -0.092 -0.111 -0.114 0.043 0.109 -0.095 0.156 -0.143 -0.035
p-value 0.191 0.102 0.480 0.396 0.382 0.744 0.404 0.466 0.230 0.273 0.788
VA/VS p -0.040 -0.040 -0.102 -0.107 -0.047 -0.063 -0.022 0.033 0.137 0.083 -0.004
p-value 0.655 0.653 0.253 0.231 0.598 0.477 0.807 0.712 0.124 0.351 0.966
LEA/LES p -0.019 0.061 0.138 0.436 0.030 -0.073 0.021 -0.083 -0.006 0.166 0.062 0.046 0.078 -0.013
p-value 0.831 0.496 0.120 0.000 0.740 0.411 0.818 0.352 0.944 0.061 0.485 0.607 0.380 0.883
CLA/ KLS™ p -0.039 -0.083 0.006 0.178 0.080 0.027 0.030 -0.051 0.035 0.004 0.080 -0.130 0.004 0.009 -0.059
p-value 0.768 0.524 0.965 0.171 0.539 0.839 0.820 0.696 0.789 0.977 0.538 0.318 0.979 0.947 0.652
TEA/TT p -0.034 -0.136 -0.067 -0.077 -0.169 -0.007 0.053 0.023 0.080 0.010 0.059
p-value 0.705 0.125 0.452 0.389 0.057 0.935 0.556 0.801 0.369 0.910 0.505
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Annex XVII / XVII pielikums
Partial non-parametric correlation between maternal energy & nutrient intake and fatty acid level in human milk / Daléja neparametriska
korelacija starp uznemto energijas & uzturvielu daudzumu un taukskabju saturu mates piena (n=137)>

. .
” 2
E ‘_u‘; < % E 'g (5} 3 ® o i
2 s S o ] e L 3 N N i 2
g% & - g = S g -~ g g S S @ ~ % E
5§ g z 2 2 3 2 E 5 8 g = S | ES | &
Fatty acids / €3 g 3 E P S L o © = 2 % Q 2g G
Taukskabes 25 > > ) ® 3 2 2 2 2 2 2 5 g3 s
S 8 ks 2 5 £ g 8 g g g g 5 S % g
S 2 5 £ o S 8 2 8 s S & i3 8
:ﬁ 3 w S 8 g L 8 Z = <
o a IS =
O] 7]
p? -0.067 0.161 0.119 0.053
PA/PA
p-value 0.454 0.070 0.181 0.551
MCEA | VDKT p -0.037 ‘ -0.053 0.114 0.075 0.133 -0.142 0.167 -0.097 -0.047 0.079 0.098 0.101 0.068
’ p-value 0.680 ‘ 0.553 0.199 0.401 0.135 0.110 0.060 0.277 0.599 0.374 0.270 0.258 0.447
SEA/PT p -0.015 0.046 0.143 -0.112 -0.103 -0.141 0.150 -0.081 0.348 0.017 -0.106 -0.064 0.051
p-value 0.867 0.603 0.106 0.208 0.247 0.113 0.091 0.363 0.000 0.851 0.234 0.475 0.568
OA/0S p 0.046 0.125 0.017 -0.053 -0.004 0.053 -0.018 0.011 0.071 0.015 -0.051 0.088 0.011
p-value 0.605 0.159 0.849 0.556 0.963 0.555 0.844 0.902 0.428 0.865 0.567 0.322 0.903
MUEA / MNT p 0.017 0.089 0.021 -0.063 -0.003 0.054 -0.010 0.021 -0.172 0.044 -0.009 -0.068 0.059 0.024
p-value 0.846 0.319 0.810 0.483 0.977 0.547 0.913 0.813 0.053 0.623 0.923 0.449 0.507 0.792
LA/LS p 0.006 -0.108 0.156 0.076 0.054 -0.022 0.135 0.108 0.165 -0.094
p-value 0.946 0.225 0.079 0.394 0.548 0.805 0.128 0.226 0.062 0.294

23 Number of participants who submitted both 72-hour food diary and questionnaire about maternal & child characteristics, as well donated human milk for fatty acid composition
analysis. Partial non-parametric correlation analysis was controlled for following variables — maternal age, maternal BMI, child’s age, child’s birth weight & birth length, child’s sex,
parity, feeding pattern, milk expression manner / Dalibniecu skaits, kuras iesniedza gan T2-stundu uztura dienasgramatu un anketu par mates & bérna parametriem, ka art ziedoja
mates pienu taukskabju analizém. Daleja neparametriska koreldcija veikta kontroléjot péc sekojoSiem mainigajiem — mates vecums, mates KMI, bérna vecums,

bérna dzimsanas svars & garums, bérna dzimums, kopéjais bérnu skaits matei, édinasanas veids bérnam, piena n0slauksanai izveléta metode.
01 < <0 - WEEK OREIRTORINGNGHG:

0.3 <|p|<0.5—moderate correlation / vidéji ciesa sakariba,
lp|>0.5-— (Laerd Statistics, 2017).
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Annex XVII continued / XVII pielikuma turpindjums
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35 g = 8 30 S S > 2 = S 5 3 S
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p® -0.079 -0.157 0.014 -0.079 -0.064 -0.044 -0.055 -0.075 -0.071 -0.138 -0.081 -0.111 0.036
ARA/AS

p-value 0.375 0.076 0.871

p 0.105 0.047
ALA/ALS
p-value 0.237 0.601

0.374 0.472 0.619 0.534 0.399 0.429 0.120 0.364 0.212 0.683

0.078 0.098 0.061 0.142 -0.036 0.031 0.074 0.104 0.123
0.383 0.269 0.493 0.111 0.685 0.731 0.407 0.242 0.168

oS
ol

L=
NS

EPA /EPS p 0.007 -0.094 0.003 0.058 0.060 0.106 -0.036 0.113 -0.053 0.095 0.010 0.040 0.092
p-value | 0.936 0.292 0.970 0.515 0.499 0.232 0.685 0.205 0.551 0.287 0.909 0.656 0.302
DHA / DHS p 0.065 0.034 0.319 -0.069 0.023 0.098 0.148 0.115 -0.010 | -0.075 -0.098 | -0.080 0.012 0.041
p-value | 0.464 0.699 0.000 0.436 0.799 0.271 0.097 0.197 0.910 0.398 0.273 0.368 0.892 0.649
n-6 PUFA / 0.076 0.061 -0.017 0.127 0.106 0.167 -0.092
n-6 PNT 0.397 0.497 0.848 0.153 0.234 0.060 0.304
n-3 PUFA / 0.078 0.129 0.110 0.170 -0.069 0.010 0.065 0.086 0.143
n-3 PNT 0.383 0.146 0.218 0.054 0.437 0.910 0.469 0.337 0.108
n-6 / n-3 PUFA ratio -0.065 -0.089 -0.033 0.008 -0.046 0.041 -0.168
/n-6/n-3 PNT

attieciba 0.465 0.320 0.713 0.927 0.608 0.647 0.058

LA/ ALA ratio / -0.064 | -0.049 -0.062 -0.023 | -0.110 0.032

LS/ ALS attieciba 0.474 0.585 0.486 0.801 0.218 0.722
P 0.004 -0.131 -0.169 0.169 0.068 0.052 -0.008 0.126 0.139 0.148 -0.074

PUFA /PNT

p-value | 0.964 0.142 0.057 0.056 0.449 0.558 0.929 0.157 0.118 0.095 0.409

0.1 <|p| < 0.3 — {NeaKICOMEIation I ajdsakaribd;
0.3 <|p|<0.5—moderate correlation / vidéji ciesa sakariba,
|p]=0.5- — (Laerd Statistics, 2017).
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Annex XVII continued / XVII pielikuma turpindjums

26 Evaluated only based on the results from the second study period (n=70) / Izvértets nemot véra datus tikai no otra pétijuma posma (n=70).

210.1<|p|<0.3-

0.3 <| p|<0.5 —moderate correlation / videji ciesa sakarlba

|p|>0.5-

(Laerd Statistics, 2017).

(%2}
o &8 < ® L 2
= S, 2 S 5 g g 2 g 2 s 2
g% % g 2 =5 g £ g 8 s e 2 =% 2
5| P | = | 5 | Es g} 2§ 2| 8| 2| £ & |zf| s
Fatty acids / ES3 Q 3 g T3 =3 L o © . 2 o 2 823 =
Taukskabes = s > = o 55 g E @ b 3 ] 3 8 S g3 =
o <y $ = 29 SE g b= 8 g 2 e 3 E=S <
T g 3 3 @ © S 3 3 g S S & "3 S
] w 2 O i = 0] - > 17 = <
s = o “
A Epr -0.076 | 0086 | -0070 | 0051 | -0.141 | -0182 | -0.133 | -0240 | -0.090 | 0.047
0563 | 0508 | 0591 | 0699 | 0278 | 0461 | 0307 | 0062 | 0491 | 0717
VAIVS -0.055 | -0.006 | 0152 | 0006 | 0019 | -0011 | -0.113 | -0.037 | -0.114 | 0064
0535 | 0947 | 0087 | 0947 | 0833 | 0901 | 0205 | 0680 | 0198 | 0473
-0.038 | -0.021 0.031 0037 | -0.03 | -0.086 0.101
LEA/LES | 0031 |
0673 | 0815 0729 | 0676 | 0248 | 0334 0.255
-0.095 | 0030 | 0117 | 0065 | 0045 | -0000 | -0.240 | -0222 | -0.226 | -0.036
CLA/KLS®
0469 | 0819 | 0369 | 0620 | 0731 | 0999 | 0063 | 0085 | 0080 | 0.785
-0.027 | 0.033 0.069 0050 | -0.02 | 0016 | -0.136 | 0.080
oo |
0766 | 0.708 0441 | 0577 | 0253 | 0856 | 0126 | 0368
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Annex XVII continued / XVII pielikuma turpindjums

~ un ~ ]
g8 - - s
£ 3 - z <= <E < § 0 - B3 e I £ s
Fatty acids / 25 & 2 & L < g2 55 hy < <3 v e = z
Taukskibes 25 < < < T o g o S < < 243 < < X 5
S0 i w w © & o & > o 3 | < a T w =
S s & 5 S 2 ? il < =z w o) F £
ST = o == <o 8
23 © o - S
w R c c 6
PA/PA p? 0.410 -0.017 0.071 0.083 0.045 0.077 0.490 0.361
p-value 0.000 0.852 0.425 0.349 0.617 0.388 0.000 0.000
p -0.152 -0.113 -0.165 0.003 -0.158 -0.158 -0.078 -0.036 -0.001 0.050 -0.120 -0.090
MCFA /| VDKT
’ p-value 0.086 0.203 0.063 0.976 0.075 0.075 0.380 0.683 0.992 0.574 0.178 0.311
-0. -0.11! -0.072 .037 1
SFA/PT p 0.089 0.115 0.0 0.03 0.105
p-value 0.319 0.197 0.421 0.682 0.240
OA/0S p -0.158 0.346 0.107 0.115 0.066 0.052 0.104 0.143 -0.072 -0.002
p-value 0.076 0.000 0.231 0.197 0.462 0.560 0.243 0.108 0.419 0.986
p 0.057 0.049 0.033 0.046 0.110 -0.095 -0.007
MUFA / MNT
p-value 0.523 0.585 0.709 0.605 0.218 0.286 0.936
LA/LS 0.312 0.115 0.114 0.302 0.157 0.048 -0.099
. 0.000 0.198 0.200 0.001 0.077 0.594 0.268
ARA/ AS p -0.095 -0.155 -0.103 -0.103 -0.005 -0.120 -0.089 -0.056 -0.048 0.054 0.034 -0.109 -0.010
p-value 0.285 0.080 0.249 0.246 0.957 0.177 0.319 0.527 0.594 0.545 0.702 0.222 0.913
ALA/ALS p -0.002 0.444 -0.342 0.450 -0.387 -0.008 0.053 -0.043 -0.042
p-value 0.982 . 0.000 0.000 0.000 0.000 0.931 0.555 0.632 0.636
EPA/EPS p -0.112 -0.047 -0.016 -0.024 -0.047 0.016 -0.027 -0.069 0.022 0.006 0.057 -0.145 -0.021
p-value 0.209 0.596 0.859 0.791 0.600 0.854 0.760 0.438 0.806 0.947 0.524 0.102 0.818
-0.078 0.023 -0.128
DHA / DHS
0.383 0.800 0.148
n-6 PUFA / 0.143 0.046
n-6 PNT 0.107 0.604

0.1 <| p | < 0.3 — ieaKICOTelation  Vajd Sukdribd:

03<|p|<
|p|>0.5-

0.5 — moderate correlation / videji ciesa sakariba;

—(Laerd Statistics, 2017).
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Annex XVII continued / XVII pielikuma turpindjums

P =3 2
g3 2% ~ 3 §
22 = = - - o2 273 » g
=2 = < z 3 a3 s 3 2 I = 3
Fatty acids / g5 z E & %E %E ;5 3 2 ::§ i o Z 3
Taukskabes 25 g I g oo Qo [ < < 23 < < g 5
C s %) S ) © c N c @ o - _I < o T = =
é;a s o c c c & < <= Ll [a) =
P ~ - 3 (%] K<)
e 2 © o J <
c
w c 5
n-3 PUEA / p® -0.060 | 0.089 0.168 0.067 0451 | -0.452 | 0.072
n-3 PNT p-value 0.500 0.317 0.058 0.453 0.000 0.000 0.418
n-6 / n-3 PUFA ratio P -0.063 | -0.126 0.063 0.157 -0.300 0.477 0.145
/n-6/n-3 PNT
attieciba p-value 0.480 0.157 0.483 0.077 0.001 0.000 0.103
LA/ ALA ratio / P -0.130 | -0.172 | -0031 | 0058 | -0.341 | 0.420 0.044
LS/ ALS attiectba p-value 0.143 0.053 0.726 0.517 0.000 0.000 0.622
p -0.106 0.150 0.048
PUFA/PNT
p-value 0.234 0.091 0.590
p 0101 | -0.131 | -0.057 | -0.030 | 0.025 0.029 -0.034
EA/EA®
p-value 0.440 0.314 0.665 0.821 0.849 0.827 0.795
P 0.064 0.128 0081 | -0.101 | 0002 | -0119 | -0.107
VA/VS
p-value 0.476 0.149 0.361 0.256 0.984 0.181 0.231
p 0.005 -0.092 | -0.075 | -0.074 | 0.096 -0.067
LEA/LES
p-value 0.958 0.303 0.398 0.408 0.282 0.452
CLA/KLS® p 0.071 0.011 20156 | -0.125 | -0.225 | 0.130 -0.087 | -0.113 | -0001 | -0.166 | -0.114 | 0.231 0.007
p-value 0.586 0.934 0.231 0.337 0.081 0.318 0.507 0.385 0.992 0.201 0.381 0.073 0.957
p 0.093 -0.159 -0.059 | -0.140 -0.002 | -0.058 0.169 0.318
TFA/TT
p-value 0.295 0.073 0.508 0.114 0.301 0.513 0.056 0.000

20.1<|p|<0.3 — [NEAKICOTSIatONIIN G S aRariDd:

0.3 <|p|<0.5—moderate correlation / vidéji ciesa sakariba,

|p]>0.5-

(Laerd Statistics, 2017).

%0 Evaluated only based on the results from the second study period (n=70) / Izvertéts nemot vera datus tikai no otra pétijuma posma (n=70).
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Annex XVII continued / XVII pielikuma turpindjums

0.1 < p | <0.3 - (WEAKICOMEItioNY vaja sakariba;
0.5 — moderate correlation / videji ciesa sakariba;
— (Laerd Statistics, 2017).

03<|p|<
|p|>0.5-

28 o 2,
=) » o 2 c @
s 2 3 I = S 2 s 5 £ 3 3
. SN 4 = = P IS = g i= “ )
Fatty acids / £z = 2 = 2 a = a) o = =
Taukskabes = 5 £ 5 = £ = 5 = S € 2
S, 5 = 2 = 3 g S S £ 3
Sl < 2 5 5] =4 = 2 °
3 (@] 2 o n 5] n
i r§ o =
pt 0.122 0.022 0.071
PA/PA
p-value 0.169 0.804 0.429
p -0.017 0.027 -0.029 0.081
MCFA / VDKT
’ p-value 0.846 0.764 0.744 0.364
137 . .061
SFA/PT p 0.13 0.060 0.06
p-value 0.124 0.504 0.496
OA/0S p -0.071 -0.009 0.035 -0.056 -0.062 0.105 -0.011 -0.094 -0.082
p-value 0.428 0.920 0.697 0.530 0.488 0.240 0.901 0.289 0.360
p -0.056 -0.011 0.025 -0.105 -0.099 0.081 -0.019 -0.082 -0.058 -0.171
MUFA / MNT
p-value 0.528 0.905 0.775 0.240 0.267 0.361 0.832 0.358 0.513 0.054
LA/LS p -0.125 -0.084 0.035 0.124 0.118 -0.014 -0.054
p-value 0.161 0.348 0.693 0.163 0.183 0.877 0.548
ARA/ AS p -0.084 0.012 -0.025 -0.084 -0.071 -0.135 -0.062 0.012 0.028 -0.058
p-value 0.343 0.893 0.782 0.346 0.423 0.130 0.484 0.893 0.753 0.516
ALA/ALS p 0.090 0.135 0.107 0.084 0.057 0.110 0.067 0.027 0.072 -0.029
p-value 0.313 0.128 0.230 0.344 0.521 0.218 0.455 0.765 0.416 0.747
EPA/EPS p -0.069 -0.020 0.015 0.067 0.009 0.098 0.070 0.023 -0.017 -0.049
p-value 0.439 0.826 0.864 0.453 0.918 0.270 0.431 0.800 0.852 0.583
p 0045 | 0033 | 0061 | 0.346
DHA /DHS
p-value 0614 | 0715 | 0493 | 0.000
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Annex XVII continued / XVII pielikuma turpindjums

@2 2 2,
< %) o .2 ‘c «
o = = = <y S s
£5g 3 £ £ 5 “ s 8 g 3 8
. S Y - y Z I3 = I £ “Y =3
Fatty acids / - &S = 2 I = 2 £ fa) O = -
Taukskabes S § 3 g 5 =] g = =] = E % 2
585 | 5 5 2 5 & g 2 S 5 g
5~ 3 g 5 8 S T =
c < o [ %)
w o =
n-6 PUEA / p%2 -0.128 | -0082 | 0.041 0.121 0.121 0014 | -0.046
n-6 PNT p-value 0.150 0.357 0.649 0.175 0.174 0.878 0.603
n-3 PUEA / P 0.110 0.134 0.102 0.073 0.165 0.070 0.092 0.139 0.073
n-3 PNT p-value 0.217 0.132 0.253 0.411 0.063 0.435 0.301 0.117 0.415
n-6 / n-3 PUFA ratio P -0.072 -0.151 | -0.050 0.029 0125 | -0.156
/n-6/n-3 PNT
attieciba p-value 0.421 0.089 0.577 0.746 0.160 0.079
LA/ ALA ratio/ p -0.045 0.001 0.048 -0.072 -0.132 -0.122
LS/ ALS attiectba p-value 0.611 0.988 0.594 0.419 0.139 0.169
P 0122 | -0061 | 0.028 -0.168 | 0.123 0.093 -0.018
PUFA /PNT
p-value 0.171 0.492 0.751 0.059 0.167 0.298 0.839
P 0130 | -0311 | -0190 | -0426 | -0.330 | -0.137 | -0.097 | -0.134
EA/EA®
p-value 0.318 0.015 0.142 0.001 0.009 0.292 0.456 0.303
VA/VS P -0.003 | 0.066 0.055 0.091 0.088 -0.057 | -0.085 | -0.004 | 0.147 0.022
p-value 0.974 0.460 0.541 0.308 0.324 0.520 0.342 0.966 0.097 0.806
LEA/ LES P 0.147 0007 | -0.029 | 0025 | -0.040 | -0.144 | -0.141 | -0.042 | 0.027 0.132
p-value 0.099 0.941 0.748 0.777 0.654 0.104 0.114 0.636 0.762 0.136
P -0.169 0204 | -0227 | -0121 | -0173 | -0.149
CLA/KLS®
p-value 0.193 0.115 0.079 0.354 0.183 0.252
P 0.110 -0.056 | -0.098 | 0.020 0.163
TFA/TT
p-value 0.217 0.527 0.271 0.825 0.067

% 0.1 <| p | <0.3 — {icaKICOTelation  Vajd Sukdribd:

0.3 <|p|<0.5—moderate correlation / vidéji ciesa sakariba,
(Laerd Statistics, 2017).

|p]>0.5—-

33 Evaluated only based on the results from the second study period (n=70) / Izvértéts nemot véra datus tikai no otra pétijuma posma (n=70).
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Annex XVII continued / XVII pielikuma turpinajums

* 0.1 <| p | <0.3 — {icaKICOelationV Vajd Sukdiribd:

0.5 — moderate correlation / videji ciesa sakariba;

strong correlation/ ciesa sakariba

03<[p|<
[p|>0.5-

(Laerd Statistics, 2017).

28 .
f’:_" aé - -~ -~ - - ~ =N o« - - - ~ f_g I;Z
=3 O | od | dd | §F | Sd | 88 | Fd | <3T aya) w x < )
Fatty acids / €3 S§ | £ | €| €€ | g€ | €€ | =€ | £§ | €€ | £§ | £§ | £€¢
éf’o S = 'S> 'S> 'S> 'S> 'S> S5 S S > S S = ‘é’g
RS < S
c = O
s
p* -0.056 | -0.152 0033 | -0094 | -0.119 | -0.106
PA/PA
p-value 0531 | 0.088 0711 | 0202 | 0181 | 0234
P 0098 | 0.118 0062 | 0019 | 0069 | 0.53
MCFA / VDKT
’ p-value 0270 | 0185 0484 | 0827 | 0441 | 0.085
P 0009 | -0.051 0027 | -0.014 | -0.029 | 0034
SFA/PT
p-value 0924 | 0564 0765 | 0872 | 0747 | 0701
OA/ S P -0.048 | 0092 | -0.112 | -0.090 | -0038 | -0.115 | -0.127 | -0.149 | -0.060 | 0019 | 0015 | -0.032
p-value 0589 | 0300 | 0208 | 0313 | 0671 | 0196 | 0153 | 0092 | 0500 | 0827 | 0864 | 0718
MUEA / MNT P -0025 | -0.101 | -0.069 | -0.068 | -0030 | -0.126 | -0.068 | -0.163 | -0.043 | -0.027 | -0.038 | -0.034
p-value 0779 | 0256 | 0441 | 0445 | 0735 | 0155 | 0448 | 0065 | 0630 | 0762 | 0.670 | 0.706
LA/LS P -0058 | 0106 | -0148 | -0.115 | 0056 | 0011 | -0.305 | -0.108 | -0044 | 0043 | 0059 | -0.066
p-value 0518 | 0233 | 0097 | 0198 | 0533 | 0902 | 0000 | 0223 | 0624 | 0633 | 0512 | 0461
ARAJAS P -0071 | 0029 | -0009 | 0050 | 0060 | -0156 | 0015 | -0107 | 0093 | -0.147 | -0101 | -0.077
p-value 0424 | 0749 | 0924 | 0577 | 0501 | 0079 | 0868 | 0230 | 0296 | 0098 | 0257 | 0388
ALAJALS p 0030 | 0017 | 0043 | 0047 | 0156 | 0102 | -0061 | 0092 | 0029 | -0020 | 0101 | 0.070
p-value 0739 | 0847 | 0630 | 0602 | 0079 | 0254 | 0496 | 0304 | 0746 | 0819 | 0255 | 0435
EPA/ EPS p 0159 | 0047 | -0.014 | 0073 -0.007 | -0013 | -0.162 | 0039 | 0011 | 0042 | -0.061
p-value 0072 | 0602 | 0873 | 0411 0939 | 0885 | 0068 | 0662 | 0901 | 0640 | 0493
p 0155 | 0.079
DHA/ DHS
p-value 0080 | 0378
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2 g
f:" c - -~ -~ - - - - - - - - S ‘IE
538 | oY ) & o 5 o S8 | &8 S <T g e <z =
Fatty acids / 5 5Re £ == == £ £ £ =g c£ £ 8 £ 8 £ 8 £ 8 B3
Taukskabes S § é E .§ E E E Eg E E E EE g E E é g é g s E .v§ g .§ g E
a3 | 52 | §> | §5 1 §5 | §5 | £5 | 5 | §SE¥ | 5> | 5% | SR | 8%
g 8<
n-6 PUEA / p% -0.052 | 0.107 -0.029 | 0.035 0.053 | -0.060
n-6 PNT p-value 0.560 0.231 0.745 0.692 0.554 0.502
n-3 PUEA / p 0.071 0.060 0.127 0.027 0.122 0.090
n-3 PNT p-value 0.428 0.499 0.154 0.766 0.171 0.311
n-6 / n-3 PUFA ratio P -0.126 0.023 -0.155 | -0.020 | -0.082 | -0.138
/n-6/n-3 PNT
attieciba p-value 0.155 0.799 0.081 0.823 0.356 0.120
LA /ALA ratio / p 0095 | 0044 | -0.167 | -0.141 | -0094 | -0059 | -0.122 | -0.152 | -0.054 | 0047 | -0.055 | -0.089
LS/ ALS attieciba p-value 0.286 0.620 0.059 0.113 0.291 0.506 0.171 0.087 0.543 0.601 0.535 0.315
p 0073 | 0097 | -0148 | -0.100 | 0.064 0.003 -0.109 | -0.028 | 0.025 0.047 | -0.071
PUFA/PNT
p-value 0.410 0.277 0.095 0.263 0.470 0.976 0.222 0.756 0.779 0.596 0.423
AT EAS p 0024 | -0056 | -0.127 | -0.108 | -0.064 | -0.143 | -0177 | 0046 | -0.114 | 0040 | -0.075 | 0.139
p-value 0.852 0.667 0.329 0.409 0.622 0.271 0.171 0.724 0.380 0.760 0.564 0.286
p 0.102 -0.038 | 0066 | -0.154 | -0.040 | -0.078
VA/VS
p-value 0.252 0.672 0.462 0.082 0.654 0.380
p -0.069 0031 | -0.024 | -0.005 | -0092 | -0.117
LEA/LES
p-value 0.441 0.729 0.786 0.957 0.300 0.187
p -0.119 0016 | -0152 | 0040 | -0.108 | -0.077
CLA/KLS*
p-value 0.363 0.901 0.241 0.762 0.407 0.553
p 0.145 0.022 0119 | -0.133 | -0.053 | -0.043
TFA/TT
p-value 0.103 0.802 0.180 0.135 0.551 0.627

* 0.1 <| p | <0.3 — {{ieaKICORelationV Vajd Sukdribd:

0.3 <|p|<0.5—moderate correlation / vidéji ciesa sakariba,
(Laerd Statistics, 2017).

|p]>0.5—-

% Evaluated only based on the results from the second study period (n=70) / Izvértéts nemot véra datus tikai no otra pétijuma posma (n=70).
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Annex XVIII / XVII pielikums
Partial non-parametric correlation between maternal habitual food intake and essential element content in human milk / Daléja neparametriska korelacija
starp uznemto partikas produktu lietoSanas bieZumu un esencialo elementu saturu mates piena (n=65)*'

v = »
S %) E T~ e IS -
= 8 > 2 8 — %) —_ SR [ R
sSY| 38 | 38 2g - 3 28 |23 & | €8] s
L% | _85 | 83| 8| 82| ® S | % %S s |8 88| §|E8| ® | ¢
23 | S532~ 55| 83| 8o S Y e | B3| 55| 5843 8% S o 2 2
Essential sS £83§y =3 | 82| 25| 2 S ES | S3| 88|88 €. 5 £ S E
elements / 5§ |co8§ &€ | 88| 2 IS ~ S| 8y | 28 | £58§ 8¢ ~ £ 2 <
i > |s¥3E ES| 85| 28| N g R 2| Ex |83 5| & | 88§ 2 =
Esencialie x=s 8SoC8 &5 | do | 83 = e Vs | 82 | 5§ | 2@ ®5 2 S s < 2
elementi 3 289 mae|l c¥ | 5 8 3 2| 2g| 58§ =37 2% = 8 = = <
52833 TS| 28| R,y = o 2 | 88 | O3 | 859 ©g 5 o 3 < 8
3 3 S | E2| PN |28 ¢ S ~3 S1es | 83| £ | 55| B <
s¥ | =3 | g€ sa E 33 | 28] 8 |58 I
g & S g ©
L O w n
Calcium/ pse 0.058 0.404 | 0.234 | 0.100 | -0.259 | -0.206 | 0.136 0.045 | 0.057 | -0.113 | 0.065 | 0.231 | 0.092 | 0.199
Kalcijs p-value 0.666 0.002 | 0.080 | 0.459 | 0.052 | 0.125 | 0.313 0.738 | 0.675 | 0.403 | 0.629 | 0.084 | 0.495 | 0.137
Magnesium / p 0.000 0.146 0.056 | -0.217 | -0.076 | 0.141 | -0.057 | -0.015 | 0.104 | 0.220 | 0.108 | 0.073 | -0.140 | 0.112
Magnijs p-value 1.000 0.280 0.677 | 0.105 | 0.577 | 0.295 | 0.675 | 0.914 | 0.441 | 0.100 | 0.426 | 0.589 | 0.300 | 0.408
Sodium / p 0.139 -0.081 | 0.097 | -0.120 | -0.219 | 0.011 | 0.144 | -0.134 | 0.009 | -0.023 | 0.048 | -0.051 | -0.079 | 0.024 | 0.152
Natrijs p-value 0.304 0.547 | 0474 | 0.374 | 0.102 | 0.936 | 0.286 | 0.319 | 0.947 | 0.868 | 0.721 | 0.708 | 0.559 | 0.857 | 0.258
Potassium / p -0.183 0.053 0.027 | -0.065 | -0.162 | -0.173 | -0.047 | -0.316 | 0.069 | -0.093 | -0.007 | 0.149
Kalijs p-value 0.173 0.697 0.844 | 0.633 | 0.230 | 0.199 | 0.737 | 0.017 | 0.612 | 0.491 | 0.958 | 0.270
Zinc / Cinks p -0.109 -0.157 -0.109 | -0.101 | 0.030 | -0.009 | -0.058 | -0.021 | 0.098 | 0.020 | -0.191 | -0.043
p-value 0.421 0.245 0.421 | 0456 | 0.824 | 0.945 | 0.667 | 0.875 | 0.468 | 0.884 | 0.156 | 0.748

37 Number of participants who submitted both FFQ and questionnaire about maternal & child characteristics, as well donated human milk for essential element analysis. Partial
non-parametric correlation analysis was controlled for following variables — maternal age, maternal BMI, child’s age, child’s birth weight & birth length, child’s sex, parity, feeding
pattern, milk expression manner / Dalibniecu skaits, kuras iesniedza gan partikas produktu lietoSanas biezuma anketu, Qananketu par mates & bérna parametriem, ka ari ziedoja mates
pienu esencialo elementu analizém. Daléja neparametriska korelacija veikta kontrolejot péc sekojosiem mainigajiem — mates vecums, mates KMI, bérna vecums,

bérna dzimsanas svars & garums, bérna dzimums, kopéjais bérnu skaits matei, édinasanas veids bérnam, piena n0slauksanai izveléta metode.
501 <1 <0 EARCORRRIONIN AN

0.3 <|p|<0.5 - moderate correlation / vidéji ciesa sakariba,
lp=0.5- (Laerd Statistics, 2017).
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Partial* non-parametric correlation between maternal energy & nutrient intake and essential element content in human milk / Daléja neparametriska

Annex XIX / XIX pielikums

koreldcija starp uznemto energijas & uzturvielu daudzumu un esencialo elementu saturu mates piena (n=65)*°

E '§ o] % = L N |§
3| = 2 |- |3 S 8| g g | g8 | w 503
gt s | .| E |82 | E 2 882 s o
S§ | 3 & 2 | 8§ |2 = E = g < = S5 | €% | 2
Essential elements/ | £ = S & s | sS|s%| & ° 2 ~ 2 2 = 2¢g| <
Esencialie elementi 2 5 = = o £ | 58 @ Q 3 2 @ @ S g3 =
S| B | & = | eS| & S 8 g g S S s | 25| £
o8| 2 5§18 | & S| 2| 2| 8| | 5| > T3 3
28 w S E i & L = <
X a
Calcium / Kalciis 40 -0.178 | 0.076 | -0.018 | -0.202 | -0.257 0.253 | -0.193 | 0.161 | 0.093 | -0.210 | -0.092 -0.080
) p-value | 0.185 | 0.572 | 0.897 | 0.132 | 0.053 0.058 | 0.150 | 0.232 | 0.492 | 0.116 | 0.495 0.556
Maanesium / Maaniis p 0.025 | 0.059 | 0.203 | -0.058 | -0.044 | 0.006 | 0.030 | 0.052 | 0.065 | 0.225 | -0.194 | 0.062 | -0.007 | 0.084
g gny p-value | 0.852 | 0.665 | 0.130 | 0.670 | 0.743 | 0.964 | 0.823 | 0.701 | 0.633 | 0.092 | 0.114 | 0.647 | 0.959 | 0.535
Sodium / Nariis p -0.068 | -0.025 | -0.037 | -0.061 | -0.245 | -0.017 | -0.058 | 0.002 | -0.072 | 0.137 | -0.381 | 0.137 | 0.085 | 0.104
J p-value | 0.615 | 0.852 | 0.787 | 0.652 | 0.066 | 0.900 | 0.667 | 0.987 | 0.595 | 0.309 | 0.003 | 0.310 | 0.530 | 0.443
. e p -0.212 | -0.090 | -0.162 | -0.223 | -0.150 | -0.109 | 0.141 | -0.059 | 0.158 | -0.059 -0.101 | -0.220 | 0.117
Potassium / Kalijs
p-value | 0.113 | 0.503 | 0.229 | 0.095 | 0.265 | 0.420 | 0.297 | 0.661 | 0.240 | 0.662 0.454 | 0.100 | 0.385
Zinc / Cinks p 0.149 | 0.061 | -0.028 | 0.224 | 0.081 | 0.042 | -0.078 | -0.024 | -0.065 | 0.110 | 0.154 | 0.178 | 0.139 | -0.020
p-value | 0.268 | 0.653 | 0.836 | 0.095 | 0.551 | 0.755 | 0.563 | 0.857 | 0.629 | 0.414 | 0.251 | 0.186 | 0.304 | 0.885

39 Number of participants who submitted both 72-hour diary and questionnaire about maternal & child characteristics, as well donated human milk for essential element analysis.
Partial non-parametric correlation analysis was controlled for following variables — maternal age, maternal BMI, child’s age, child’s birth weight & birth length, child’s sex, parity,
feeding pattern, milk expression manner / Dalibniecu skaits, kuras iesniedza gan 72-stundu uztura dienasgramatu, gan anketu par mates & bérna parametriem, ka art ziedoja
mates pienu esencialo elementu analizém. Daléja neparametriska koreldcija veikta kontroléjot pec sekojoSiem mainigajiem — mates vecums, mates KMI, bérna vecums,

bérna dzimsanas svars & garums, bérna dzimums, kopéjais bérnu skaits matei, édinasanas veids bérnam, piena noslauksanai izveléta metode.

©0.1<|p| <03 - NEARCOTEROTNGARGRGE:

0.3 <| p|<0.5 —moderate correlation / vidéji ciesa sakariba,
(Laerd Statistics, 2017).

|p|>0.5-
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Annex XIX continued / XIX pielikuma turpinajums
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Calcium / Kalciis pH 0.241 0.035 | -0.197 | -0.162 | -0.197 | -0.072 | -0.168 | -0.117 | -0.030 | 0.017 | -0.117 | 0.185 | 0.044
. p-value | 0.071 0.795 | 0.142 0.230 | 0.142 0.596 | 0.212 0.385 | 0.827 0.889 | 0.384 | 0.169 | 0.746
Maanesium / Magniis p 0.100 | 0.049 | -0.141 | -0.100 | -0.141 | -0.033 | -0.089 | -0.054 | -0.022 | 0.102 | -0.099 | 0.129 | 0.144
g gny p-value | 0.461 | 0.719 | 0.297 | 0.458 | 0.297 | 0.809 | 0.512 | 0.688 | 0.869 | 0.452 | 0.466 | 0.338 | 0.399
. . p 0.074 | 0.041 | -0.179 | -0.184 | -0.179 | 0.005 | -0.187 | -0.041 | -0.030 | 0.030 | 0.022 | -0.042 | 0.060

Sodium / Natrijs

p-value | 0.586 | 0.765 | 0.183 | 0.171 | 0.183 | 0.971 | 0.163 | 0.764 | 0.825 | 0.824 | 0.874 | 0.754 | 0.656
Potassium / Kaliis p 0.120 | -0.146 | -0.105 | -0.071 | -0.105 | -0.030 | -0.064 | -0.051 | -0.013 | -0.054 | -0.187 | 0.060 | -0.028
v p-value | 0.374 | 0.277 | 0.435 | 0.602 | 0.435 | 0.824 | 0.639 | 0.705 | 0.921 | 0.690 | 0.164 | 0.659 | 0.836
Zinc / Cinks p -0.034 | -0.016 ‘ 0.305 ‘ 0.025 | 0.311 | 0.186 | -0.059 | -0.036 | -0.143 | 0.083 | -0.257
p-value | 0.803 | 0.906 ‘ 0.021 ‘ 0.856 | 0.018 | 0.165 | 0.663 | 0.790 | 0.288 | 0.540 | 0.053

0.1 <|p|<0.3 - WeAKICOrelationVaja sakariba;

0.3 <|p|<0.5—moderate correlation / vidéji ciesa sakariba,

|p|>05-

(Laerd Statistics, 2017).
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Annex XI1X continued / XIX pielikuma turpinajums
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. .. p*? -0.160 | -0.234 | -0.230 | -0.016 | -0.017 | -0.227 | -0.324 | -0.079 | -0.187 | -0.005
Calcium / Kalcijs
p-value | 0.235 | 0.079 | 0.085 | 0.905 | 0.900 | 0.089 | 0.014 | 0.561 | 0.163 | 0.970
Maanesium / Maaniis p 0.056 | -0.013 | 0.099 | 0.106 | 0.109 | -0.063 | -0.098 | 0.091 | -0.057 | 0.011
g gny p-value | 0.678 | 0.924 | 0.463 | 0.434 | 0.420 | 0.642 | 0.467 | 0.502 | 0.673 | 0.934
Sodium / Nariis p -0.167 | -0.043 | 0.055 -0.011 | 0.016 | -0.051 | -0.147 | 0.089
J p-value | 0.214 | 0.749 | 0.682 0.937 | 0.907 | 0.708 | 0.275 | 0.511
Potassium / Kaliis p -0.120 | -0.201 | -0.067 | -0.033 | -0.031 | -0.224 | -0.211 | -0.302 | -0.258 | -0.046
J p-value | 0.375 | 0.134 | 0.622 | 0.809 | 0.817 | 0.095 | 0.115 | 0.023 | 0.053 | 0.732
Zinc / Cinks p -0.008 | 0.089 | 0.020 | -0.086 | -0.086 | 0.072 | 0.068 | 0.001 | 0.066 | -0.114
p-value | 0.952 | 0.512 | 0.880 | 0.526 | 0.523 | 0.597 | 0.614 | 0.996 | 0.625 | 0.400

0.1 <|p| < 0.3 - WeAKICOrelationVvaja sakariba;

0.3 <|p|<0.5 - moderate correlation / videji ciesa sakariba,
(Laerd Statistics, 2017).

|p|>0.5-
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Annex XIX continued / XIX pielikuma turpindjums
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Calcium / Kalciis p® -0.167 | -0.117 | -0.090 | -0.062 | -0.143 | -0.258 | 0.091 | -0.113 | -0.076
J p-value | 0.215 | 0.387 | 0.505 | 0.648 | 0.290 | 0.053 | 0.500 | 0.404 | 0.572
Maanesium / Magniis p 0.094 | 0.040 | 0.106 | 0.173 | 0.111 | -0.064 | 0.012 | -0.162 | -0.048 | -0.039 | 0.091 | -0.005
g gany p-value | 0.486 | 0.768 | 0.434 | 0.198 | 0.413 | 0.637 | 0.927 | 0.230 | 0.725 | 0.774 | 0.501 | 0.968
. . p -0.017 | 0.040 | -0.022 | -0.036 | -0.007 | -0.078 | 0.114 | 0.017 | -0.036 | -0.114 | -0.019 | 0.055
Sodium / Natrijs
p-value | 0.898 | 0.768 | 0.869 | 0.793 | 0.958 | 0.566 | 0.397 | 0.897 | 0.792 | 0.400 | 0.889 | 0.685
Potassium / Kaliis p -0.238 | -0.186 | -0.123 | -0.245 | -0.227 | -0.227 | 0.089 | -0.005 | -0.064 | -0.249 | -0.154 | -0.071
v p-value | 0.074 | 0.166 | 0.361 | 0.066 | 0.090 | 0.090 | 0.511 | 0.968 | 0.638 | 0.062 | 0.252 | 0.599
Zine / Cinks p 0.083 | 0.085 | -0.088 | 0.011 | 0.024 | 0.129 | -0.039 | 0.020 | 0.012 | 0.070 | 0.225 | 0.008
p-value | 0.541 | 0.529 | 0.514 | 0.936 | 0.857 | 0.338 | 0.775 | 0.885 | 0.927 | 0.606 | 0.093 | 0.954

©0.1<|p|<0.3 - WeAKICOrelationVvaja sakariba.

0.5 — moderate correlation / videji ciesa sakariba;

strong correlation/ cicsa sakarba

03<[p|<
|p|>05-

(Laerd Statistics, 2017).
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