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PETIJUMA AKTUALITATE

Biologiska lauksaimnieciba ka patstaviga nozare Latvija pastav kop$
20. gs. devindesmitajiem gadiem, un tas merkis ir radit integrétu, humanu, videi
draudzigu un ekonomiski Iidzsvarotu lauksaimnieciskas razoSanas sist€ému, kas
balstas uz vietgjas izcelsmes atjaunojamiem resursiem un nodroSina optimalu
kultiiraugu aizsardzibu pret kait€kliem un slimibam un lauksaimniecibas
dzivniekus — ar baribas vielam. Attistot biologisko lauksaimniecibu, iesp&jams
mazinat lauksaimniecibas tehnologiju negativo ietekmi uz vidi un uzlabot
iegltas produkcijas kvalitati, jo ta rada iespgju izvairities no mineralméslu,
pesticidu, augSanas stimulatoru, veterinari farmaceitisko medikamentu, taja
skaita antibiotiku, lietoSanas. Laika, kad sabiedribas uzticiba lauksaimniecibas
produktiem mazinas genétiski modificétas produkcijas, ka art dazadu dzivnieku
slimibu dgl, pieprasijums un interese p&c biologiskas lauksaimniecibas
produktiem palielinas.

P&dgjos gados ir ievérojami pieaudzis pieprasijums p&c partikas, kas razota
biologiska lauksaimniecibas sistéma, arvien vairak pieaug to patérétdju skaits,
kuri pieskir lielaku nozimi augstakai partikas kvalitatei un vélas zinat, ka ta tiek
razota. Biologisko razo$anu galvenokart raksturo skaidri pamatprincipi un
caurredzamiba attieciba uz produktu izcelsmi, razosanu un parstradi. Latvija ir
visi nepiecieSamie priek$nosacljumi — lauksaimniecibai piemérota zeme,
izveidoti vairaki $kirnes dzivnieku ganampulki, ekologiska situacija, lai razotu
kvalitativu lopkopibas produkciju iek§€jam tirgum, ka arT eksportam.

Zinatnieki no dazadam pasaules valstim izsaka loti pretrunigus viedoklus
par biologiskaja lauksaimnieciba ieglita piena kimisko sastavu un kvalitati.
Latvija patlaban biologiskaja lauksaimnieciba iegtita piena (turpmak ekopiens)
kimiska sastava izvert€§jums un salidzinajums ar konvencionalaja
lauksaimnieciba iegiito pienu nav veikts, triikst arm objektiva un pamatota
sarazota ckopiena kvalitates izvért€juma. No §a viedokla raugoties, svarigi ir
noverteét biologiskaja lauksaimnieciba iegiitd piena kvalitati, lai nodro$inatu
patérétagjus ar droSiem  uzturlidzekliem un palidzétu biologiskas
lauksaimniecibas specialistiem attistit piena razoSanu.

Apkopojot literatiira esosSos teorétiskos spriedumus un eksperimentalos
datus, izvirzits promocijas darba mérkis — noteikt un izvertét biologiskaja
lauksaimnieciba iegiita piena kvalitati.

Pétijuma uzdevumi:

I)noteikt un izvertét biologiskaja lauksaimnieciba iegfita piena kimisko
sastavu;

2)noteikt imunoglobulinu IgA, IgG, IgM, laktoferina un lizocima saturu
biologiskaja lauksaimnieciba iegiita piena;

3)izvertet biologiskaja lauksaimnieciba iegiita piena somatisko $tinu skaitu un
mikrobialo kvalitati;
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4)analizét biologiskaja lauksaimnieciba iegita piena aflatoksina M,;, smago
metalu un mikroelementu (Cd, Zn, Pb, Cu, Fe) saturu;

5)salidzinat un izvertét biologiskaja lauksaimnieciba ieglita piena sastavu un
kimisko piesarnojumu ar konvencionalaja lauksaimnieciba iegiito pienu.
P&tjjuma novitate:

1)Latvija kompleksi izvértéta biologiskaja lauksaimnieciba iegiita piena
kvalitate, pirmo reizi vertets IgA, IgG, IgM, laktoferina un lizocima saturs
biologiskaja lauksaimnieciba iegiita piena;

2)analiz€tas un stud@tas piena kimiska sastava raditaju potencialas atSkiribas,
balstoties uz &dinasanas, proti, baribas sastava, un dzivnieku asins analizu
datiem;

3)skaidrotas divas lauksaimniecibas sist€émas ieglita govju piena sastava un
kvalitates atskiribas Latvija.

Darba zinatniskais nozimigums — pétits biologiskaja lauksaimnieciba
ieglta piena kimiskais sastavs, t. sk., kalcija, IgA, IgG, IgM, laktoferina,
lizocima un urinvielas saturs; izveértéta biologiskaja lauksaimnieciba iegiita
piena mikrobiala kvalitate un somatisko §tnu skaits; novertéts biologiskaja
lauksaimnieciba iegiita piena kimiskais piesarnojums. Iegltie petijumu rezultati
pierada, ka, saimniekojot $aja sisttma, ir iesp&ams bez specialam baribas
piedevam iegiit pienu ar normalu sastavu.

Darba tautsaimnieciska nozime — izveértéta biologiskaja lauksaimnieciba
iegiita piena kvalitate, kas laus pamatoti runat par ta nozimi cilvéku uztura.

ZINATNISKA DARBA APROBACIJA

Par darba rezultatiem zinots se$as starptautiskajas zinatniskajas,
zinatniski praktiskajas konferences un kongresos Latvija, Slovénija, Turcija,
Polija, Ungarija un Griekija.
1.Zagorska J. (2007). The comparison of chemical composition between
organic and conventional milks / J. Zagorska, I.Ciprovita // 5" International
Congress on Food Technology”, Greece, Thessaloniki, 8—11 March 2007
(stenda referats / poster presentation).

2.Zagorska J. (2006). Antibodies in organic and conventional milk /
J. Zagorska I. Ciprovi¢a, J. Bikova, N. Aleksandrova // I European
Chemistry Congress 2006, Hungary, Budapest, 27-31 August 2006 (stenda
referats / poster presentation).

3.Zagorska J. (2005). An evaluation of microbiological contamination in
Latvian organic milk / 1. Ciprovi¢a, J. Zagorska // 5" International
Conference Culinary Arts and Science ICCAS 05, Warszawa Agricultural
University, Poland, from June 27 to July 1 2005 (referats / oral presentation).

4.Zagorska J. (2005). Heavy Metals in Latvian Organic Milk / J. Zagorska,
L. Ciprovi¢a // I*" International Food and Nutrition Congress — Food Safety
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and Quality through the Food Chain, Istanbul, Turkey, 15-18 June 2005
(stenda referats / poster presentation).

5.Zagorska J. (2005). The comparison of chemical pollution between organic
and conventional milk / J. Zagorska, 1. Ciprovic¢a // International Scientific
Conference ,,Research for Rural Development 2005”, LUA, Latvia, 18-21
May 2005 (referats / oral presentation).

6.Zagorska J. (2004). The Study of Microbiological Contamination with
Staphylococci in Latvian Organic Milk / 1. Ciprovica, J. Zagorska, 1.H.
Konosonoka // 19" International ICFMH symposium Food Micro, Portoroz,
Slovenia, 12—16 September 2004 (stenda referats / poster presentation).

Pétijumu rezultati apkopoti un publicéti seSos visparatzitos
recenzg&jamos zinatniskajos izdevumos latviesu un anglu valoda, no tiem trijos
starptautiskos arvalstu un Latvijas Zinatnes Padomes atzitos zinatniskajos
izdevumos:

1. Zagorska J. (2007). Baktericido vielu un antivielu satura izvertéjums dazadas
lauksaimniecibas sistémas turéto govju piena / J. Zagorska, I. Ciprovica,
V. Mikelsone // LLU raksti, Publikacija, Latvija, 2007. — 45.-50. Ipp

2. Zagorska J. (2007). The comparison of chemical composition between
organic and conventional milks / J. Zagorska, 1. Ciprovi&a // 5" International
Congress on Food Technology”, Proceedings, Thessaloniki, Greece, 2007. -p.332-337.

3.Zagorska J. (2006). Heavy metals in organic milk / J. Zagorska, I. Ciprovica,
D. Karklipa // ISEKI — FOOD book ,,Case studies in food safety and
environmental health”, Publication, Portugal, 2006. - p. 75-79.

4.Ciprovica I. (2005). An evaluation of microbiological contamination in
Latvian organic milk / 1. Ciprovi¢a, J. Zagorska // 5" International
Conference Culinary Arts and Science ICCAS 05, Proceedings, Warszawa
Agricultural University, Poland, 2005. - p. 250-253.

5.Zagorska J. (2005). The comparison of chemical pollution between organic
and conventional milk / J. Zagorska, I. Ciprovi¢a // Research for Rural
Development 2005, Proceedings, LUA, Latvia, 2005.-p. 196—-198.

6.Zagorska J. (2004). The investigation of risk factors on organic milk
production / J. Zagorska, 1. Ciprovi¢a // Partikas produktu inovativas
attistibas tendences. LLU, PTF, Referati, Jelgava, 2004. - 189.—192. Ipp.

MATERIALI UN METODES
Pétijumu norises laiks un vieta

Eksperimenti veikti laika no 2003. gada oktobra lidz 2006. gada
novembrim. 2006. gada laika tika apkopoti un statistiski apstradati dati un
sagatavots promocijas darbs.



Pettjumi tika veikti:
LLU Partikas tehnologijas fakultateé Zinatniski p&tnieciskaja laboratorija;
LLU Partikas tehnologijas fakultate Udens analizu laboratorija;
LLU Agronomisko analizu zinatniskaja laboratorija;
LLU Biotehnologijas un veterinarmedicinas zinatniska institiita ,,Sigra”
Veterinarmedicinas nodalas mikrobiologijas laboratorija;
o Latvijas Universitates Biologijas institita Biokimijas un dzivnieku
fiziologijas laboratorija;
o Rigas reprodukcijas centra;
o A/s ,Siguldas ciltslietu un maksligas apseklosanas stacija”;
o PVD Nacionala diagnostikas centra laboratorijas.

Biologiskaja, parejas perioda un konvencionalaja lauksaimnieciba iegiita
piena paraugu analizém izveéleétas dazadas zemnieku saimniecibas:
,Lejasrembeéni”, ,Jaunbiténi”, ,Kalna Gaurini”, ,,Alejas”, ,,Cemuri”, kuras
atrodas Keipenes pagasta, Ogres rajona, ka arT izmantoti Rigas, C&su, Jelgavas,
Bauskas rajona individualo govju turétaju dzivnieku piena paraugi.

Pétijuma izmantoti dazadu Skirpu govju piena paraugi, procentualais
sadaltjums: 61% — Latvijas branas, 2% — Holsteinas, 37% — abu Skirnu
krustojums. Latvija pietiekama apjoma ir veikti p&tijumi par dzivnieku Skirnes
ietekmi uz piena sastavu un Ipatnibam, tapec Saja darba tas netika verteéts. Piena
paraugu pemsanas un analiz€Sanas shéma izvEle€ta ta, lai izsl€gtu iespgjas
analizet laktacijas sakuma un beigu posma iegiito pienu.

Analiz€to piena paraugu skaits un analizu standarti doti 1.tabula.

1. tabula / Table 1
Analizéto piena paraugu skaits un analiZu standarti
The standards of analyses and the number of analysed milk samples

o 0O O O

Paraugu skaits / The number of samples
Piena paraugi tika iegti: /
The milk samples are obtained from:
Konven- Parejas perioda
Raditaji / Biologiskaja | cionalaja | J " PS Standarts /
Indicators lauksaim- lauksaim- auxsaim- Standard
o o nieciba /
nieciba / nieciba / .
. Agriculture of
Organic Conven- I,
. . transitional
agriculture tional criod
agriculture P
el I | oo
5765-1:2003
lactose




1.tabulas turpindjums / The continuation of table 1

Paraugu skaits / The number of samples

Piena paraugi tika iegti: /
The milk samples obtained from:

Konven- | o ias perioda
Raditaji / Biologiskaja | cionalaja | J ksp. Standarts /
Indicators lauksaim- lauksaim- auxsaim- Standard
L . nieciba /
nieciba / nieciba / .
. Agriculture of
Organic Conven- I,
. . transitional
agriculture tional criod
agriculture P
T | e
: 8968-5:2002
protein
Tauku saturs / 55 ) ) LVS ISO
The content of fat 2446:1976
Urinvielas saturs / 25 } . LVS EN ISO
The content of urea 8968-4:2002
Kalcija saturs / SO
The .content of 20 20 20 12081:1998
calcium
Tiamina saturs /
The content of 10 10 - AOAC
.. 986.27
thiamin
Riboflavina saturs / AOAC
The content of 10 10 -
. . 970.65
riboflavin
IgA saturs | 20 20 20 Turbo-
The content of IgA . s
TG saturs / dimetriska
£ saurs 20 20 20 metode /
The content of IgG o .
TaM saturs / Turbidimetric
h
The content of [gM 20 20 20 method
Imuno-
Laktoferina saturs / fe;qmezr)lzlaetl/va
The content of 20 20 20
. Immuno-
lactoferrin .
fermentative
method
Turbo-
Lizocima saturs / dimetriska
The content of 10 10 10 metode /
lysozyme Turbidimetric
method




1.tabulas nobeigums / The end of table 1

Paraugu skaits / The number of samples

Piena paraugi tika iegti: /
The milk samples obtained from:

Konven- | o ias perioda
Raditaji / Biologiskaja | cionalaja | J ksp. Standarts /
Indicators lauksaim- lauksaim- au _?)lfn/ Standard
nieciba / nieciba / feciba
Orani Agriculture of
‘ganic Conven- I,
. . transitional
agriculture tional criod
agriculture P
Sligltastt;sko Stnu s ] ] LVS EN ISO
. 13366-3:1997
Somatic cell count
Kplczmju Ve.ldo_]OSO LVS
vienibu skaits / 87 - - 179:1999
The total plate count )
Staphylococcus 102 ; ; IDF 145:1990
aureus
Svina saturs / 10 10 ) ISO/PRF TS
The content of lead 6733
Kadmija saturs /
The content of 10 10 - IS0 10349-
. 5:1992
cadmium
Vara saturs /
ISO
The content of 10 10 - 57382004
copper
Cinka saturs / 10 10 i ISO
The content of zinc 1813:1998
Dzelzs saturs / 10 10 ISO
The content of iron ) 6732:1985
Aflatoksina M,
saturs/ 11 1 ) LVS EN ISO
The content of 14501:2001
aflatoxin M,
_ . LVS
Blivums / Density 25 - - 186:1999
_ . LVS ISO
Skabums / Acidity 25 - - 6091:2003
Analizéto paraugu
skaits kopa /
The total number of 648 191 110 -

analysed milk
samples




Nemot vera ieverojamo analiz€to piena paraugu skaitu, ne visiem piena
paraugiem tika noteikti visi izmekl&jamie raditaji. Tie analizeti izlases kartiba
trijos atkartojumos, rékinot vidgjo aritmétisko vertibu, lai vertetu iesp&amo
analiz&éto raditaju atskiribas.

Lai salidzinatu biologiskaja lauksaimnieciba ieglita piena tauku,
olbaltumvielu, laktozes saturu un somatisko Siinu skaitu ar konvencionalaja
lauksaimnieciba iegiito pienu, rezultati tika salidzinati ar vidéjiem parraudziba
esoSo Latvijas govju piena raditajiem (sk. 2. tab.) taja pasa laika perioda
(01.07.2004. — 30.06.2005.).

2. tabula / Table 2
Parraudziba esoSo Latvijas govju piena vidéjie raditaji
konvencionalaja lauksaimnieciba
The mean parameters of conventional milk from Latvia’s
state agency ,,Agricultural data center”

Govju Raditaji
skaits /

The Igrs}llaukgrﬁis / Tauku Olbaltum- Laktozes Somatisko
num- ekyle ’ saturs / vielu saturs/ saturs / $tinu skaits /
ber of g The content | The content The content The somatic
COWS of fat, % of protein, % | of lactose, % | cell count, ml”!
94956 5050 4.42 3.34 4.67 391 000

Latvija darbojas tikai viens biologiskaja lauksaimnieciba iegiita piena
parstrades uznémums, kas atrodas Ogres rajona, Keipenes pagasta. Sim
uznémumam pienu piegada Sadas saimniecibas: ,,Alejas”, ,Kalna Gaurini”,
,Lejasrembéni”, ,, Jaunbiténi”. Nemot véra, ka $o saimniecibu piegadatais piena
daudzums kopa sastada 100% no Latvija biologiskaja lauksaimnieciba
parstradajama piena daudzuma, tad analizétie piena kvalitates raditaji laus
objektivi spriest par ta sastavu un kvalitati (tad€] analiz€to paraugu skaitu var
pienemt par generalkopu).

Datu apstrade veikta, izmantojot SPSS programmu paketi SPSS 11.0. un
MS EXCEL.
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PETIJUMU REZULTATI UN DISKUSIJA
Biologiskaja lauksaimnieciba iegiita piena kimiska sastava izvértéjums

Literatiira apkopotais Jauj secinat, ka, mainoties lauksaimniecibas sist€émai
(no konvencionalas uz biologisko), dzivnieku turéSanas apstakliem, baribas
sastavam, tiek butiski ietekmé&ta arT galveno piena sastavdalu sint€ze un to
saturs produkta.

Laktozes, olbaltumvielu un tauku saturs biologiskaja un konvencionalaja
lauksaimnieciba iegiita piena dots 3. tabula.

3. tabula / Table 3
Laktozes, olbaltumvielu un tauku saturs biologiskaja
un konvencionalaja lauksaimnieciba iegiita piena
The content of lactose, protein and fat in organic and conventional milk

Biologiskaja lauksaimnieciba ieguitais piens / | Konvencionalaja
Organic milk lauksaimnieciba
— S PO
Raditajs/ | Videia | Standart- |—yoraba/Value, % .‘3?.“.” Losns
Value vertiba / klada / Vl\‘a ca Ve: ! af
Mean Standard Min Max ean vaue o
value. % error. % conventional
’ ’ milk, %

Laktozes

saturs /

The content 4.85 0.04 4.19 5.88 4.67

of lactose

Olbaltum-

vielusaturs /| 5 5, 0.04 2.24 4.99 3.34

The content

of protein

Tauku

saturs/

The content 4.98 0.08 3.50 7.69 4.42

of fat

Vidgjais laktozes saturs biologiskaja lauksaimnieciba iegiita piena
4,85+0,04% bitiski atSkiras no konvencionalaja lauksaimnieciba iegiita piena
(p<0,05). Petljuma rezultati sasaucas ar Olivo atzinam, ka laktozes saturs
biologiskaja lauksaimnieciba iegita piena ir butiski lielaks. Savukart tas
nesakrit ar Bystrém, Toledo-Alonzo darbu rezultatiem, kuri apgalvojusi, ka
laktozes saturs abas lauksaimniecibas sistémas iegiito govju piena neatskiras.

Laktozes saturs piena ir vismazak paklauts svarstibam. Palielinato laktozes
saturu ekopiena var izskaidrot ar biologiskajas saimniecibas zales lopbariba

11




konstatgto lielaku cukura koncentraciju. Palielinato laktozes saturu arT izskaidro
ka gremosanas procesa neveiksmigu regulaciju.

Vidgjais olbaltumvielu saturs biologiskaja lauksaimnieciba ieglita piena
bija 3,30+0,04%, kas bitiski neatskiras no parraudzibas rezultatiem (p>0,05).

legiitie rezultati sasaucas ar Haggar, Kristensen, Bystrém, Mogensen,
Toledo-Alonzo un Ellis petijumu rezultatiem, ka olbaltumvielu saturs
konvencionalaja un biologiskaja lauksaimnieciba iegiita piena butiski
neatSkiras. legltie rezultati saskan ar pétfjumu rezultatiem, kur biologiskaja
lauksaimnieciba turto govju asinis tika konstatéts mazaks kop€jo
olbaltumvielu saturs — 7,744+0,07%, bet konvencionalaja — 8,54+0,09%.
P&tijuma rezultati ir pretruna ar Olivo apgalvojumu, ka olbaltumvielu saturs ir
lielaks konvencionalaja lauksaimnieciba iegtita piena.

Ka vienu no iemesliem pazeminatam olbaltumvielu saturam piena jaatzime
ar cukuriem bagatas, suligas baribas izédinaSanas triikums, tas, savukart,
stimul sviestskabes veidoSanu, kas mazaka mera tiek izmantota dazadu piena
sastavdalu, bet galvenokart — piena olbaltumvielu sintézei. Soreiz par baribas
tribkumu un nepietickamo sabalansétibu nevar runat, jo biologiskaja
lauksaimnieciba iegtita zales lopbariba tika konstatets lielaks So baribas vielu
saturs.

Vidgjais tauku saturs biologiskaja lauksaimnieciba ieguta piena ir
4,98+0,08%, tas ir butiski lielaks neka Latvijas parraudziba esoSo govju piena
taja pasa laika perioda (p<0,05).

legiitie rezultati ir pretruna ar vairaku autoru — Kristensen, Mogensen,
Toledo-Alonzo un Olivo — atzinam, ka tauku saturs ir lielaks konvencionalaja
lauksaimnieciba iegiita piena. Savukart citi autori — Haggar, Bystrom un Ellis —
uzskatfjusi, ka butisku atSkiribu tauku satura starp Dbiologiskaja un
konvencionalaja lauksaimnieciba iegiito pienu nav.

Palielinato tauku saturu biologiskaja lauksaimnieciba iegiita piena var
izskaidrot ar €dinasanas un turé$anas apstakliem: govim iz&dinata rupja bariba
bagata ar kokSkiedram, pareizi sabalanséta, pictickama daudzuma,
nesasmalcinata, bariba ir pieejama visu diennakti, govis — riipigi izslauktas.

Urinvielas saturu ietekmé vairaki faktori: baribas sastavs un deva,
dzivnieka svars, piena izslaukums, sezona, ménesis un laktacijas periods.
Urinvielas saturs biologiskaja lauksaimnieciba iegtita piena paradits 1. attéla.

Urinvielas saturs biologiskaja lauksaimnieciba iegiita piena bija robezas no
64,90 lidz 252,56 mg kg'. Vidgjais urinvielas saturs analizétaja biologiskaja
lauksaimnieciba iegitda piend bija 167,43+536 mg kg', kas ieklavas
visparpienemtas urinvielas satura robeZas pienam — no 150 lidz 300 mg kg™
32% biologiskaja lauksaimnieciba turéto govju piena paraugu urinvielas saturs
bija vidgji par 29,6 mg kg mazaks par minimalo robezu — 150 mg kg. Ja
urinvielas saturu piena salidzinam ar minimalajiem Rajala-Schultz noteiktajiem
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lielumiem, tad tikai 8% analiz€to ekopiena paraugu neieklavas robezas no
103 mg kg lidz 154 mg kg™

legiitie rezultati sasaucas ar Toledo-Alonzo darba rezultatiem, kuros autore
konstatgjusi bitisku atSkirtbu divas lauksaimniecibas sistemas iegiita govju
piena. Tas, savukart, izskaidro pazeminato urinvielas saturu piena ar
samazinatu kombingtas baribas devu — 40% no dienas baribas devas sausnas
satura biologiskaja lauksaimnieciba, bet konvencionalaja — 1idz 65%.
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limit for urea content

1. att. Urinvielas saturs biologiskaja lauksaimnieciba iegiita piena
Fig. 1. The content of urea in organic milk

Lielakai kombinétas baribas devai ir negativa ietekme uz spurekla darbibas
funkcijam un piena razoSanu. Mazaks urinvielas saturs biologiskaja
lauksaimnieciba iegiita piena var biit izskaidrojams arT ar zemaku ganampulka
produktivitati biologiskajas saimniecibas, ko apstiprina Jemefjanova pétijumu
rezultati, proti, biologiskaja lauksaimnieciba turétam govim neatkarigi no
gadalaika tika konstatéts mazaks piena izslaukums neka konvencionalaja
lauksaimnieciba turétam.

Péc lopkopibas specialistu domam, urinvielas saturam piena ir jabit lidz
150 mg kg', pretéja gadijuma tas var apgritinit apsékloSanas un govs
reprodukcijas funkcijas. Tatad, no $a viedokla raugoties, analiz&tajos
biologiskaja lauksaimnieciba iegiita piena paraugos urinvielas saturs bija
normas robezas.

Pazeminato urinvielas saturu 32% biologiskaja lauksaimnieciba iegita
piena paraugu var skaidrot ar zemo Skistosa slapekla daudzumu iz&€dinataja
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bariba un piena sastava sezonalo svarstibu ietekmi. Vismazakais urinvielas
saturs piena, peéc Goddena datiem, tika konstatéts laika no aprila lidz junijam.
Vairaki autori skaidrojusi samazinato urinvielas saturu arT ar zemo kopproteina
saturu bariba. P&c Dursta petijumiem var spriest, ka pie olbaltumvielu satura,
kas tika konstatéts biologiskaja lauksaimnieciba ieglita piena — 3,18%, zemais
urinvielas saturs jasaista ar samazinatu kopproteina daudzumu bariba. Tas
neapstiprinds ar Blizmapa pétijuma rezultatiem, kur biologiskaja
lauksaimnieciba iegiitaja zales lopbariba kopproteina saturs (3,26+£0,21%) ir
lielaks neka konvencionalaja lauksaimnieciba iegtitaja (2,99+0,30%).

Hojman atzimgjis, ka urinvielas saturs korel€ ar tauku saturu piena. Lai
parbauditu Hojman apgalvojumu, ka urinvielas saturs korel€ ar tauku saturu,
petijuma tika lietota regresijas analize. Korelacijas koeficients ir 0,246, kas
norada uz vaju sakaribu. Faktors — tauku saturs — nav butiski nozimigs (p>0,05)
urinvielas satura izmainam piena, lidz ar to var secinat, ka iegtitais modelis nav
statistiski nozimigs.

Tatad So pétfjumu ietvaros sakaribu starp urinvielas un tauku saturu nevar
uzskatit pat par tendenci. Hojman apgalvojums, ka urinvielas saturs piena
korel€ ar tauku saturu So p&tijumu ietvaros netika apstiprinats.

Kalcija saturu piena ietekm& baribas sastavs, gadalaiks un dzivnieka
fiziologiskas ipatnibas. Kalcija saturs biologiskaja lauksaimnieciba iegtita piena
paradits 4. tabula.

4. tabula / Table 4
Kalcija saturs biologiskaja, parejas perioda
un konvencionalaja lauksaimnieciba iegiita piena
The content of calcium in milk obtained from organic,
transitional period and conventional agriculture

Kalcija saturs /
L L Paraugu The content of calcium, mmol I'!
auksaimniecibas . — - -
sistema / skaits / Vidgjais + therqturas
Agricultural system Number of | standartk]ada/ Min | Max dati* /
samples Mean + Data from
standard error literature*
Konvencionala
lauksaimnieciba / 20 2080£032 | 14 | 23
Conventional
agriculture
Pargjas perioda 30.00
lauksaimnieciba / 20 20.80+0.23 16 24 '
Transitional period
Biologiska
lauksaimnieciba / 20 21.90+0.22 20 25
Organic agriculture

*(Neville M. et al., 1994)
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Kalcija saturs biologiskaja lauksaimnieciba ieglita piena bija robezas no
20 Iidz 25 mmol 1", vidgjais kalcija saturs — 21,9+0,22 mmol I"". Tomér starp
biologiskaja un konvencionalaja lauksaimnieciba ieglito pienu statistiski
nozimiga atskiriba kalcija saturd netika konstatéta — 20,8+0,32 mmol 1"'. Taja
pat laika jauzsver, ka kalcija saturs piena paraugos, kuri ieglti atSkirigas
lauksaimniecibas sistémas, ir butiski mazaks, salidzinot ar literatiiras datiem
(p<0,05) — 30 mmol 1"

Gorbatova savos darbos min, ka kalcija saturs vasaras perioda iegiita piena
ir zemaks neka ziemas perioda iegiita, tas var€tu izskaidrot samazinato kalcija
saturu piena paraugos, kas tika nemti vasaras un rudens meéneSos un ietekmé
vid&jo raditaju. Samazinatu kalcija saturu piena var izraisit arT mastiti, ta saturs
var samazinaties par 9%.

Kalcija saturs piena palielinas, mainoties lauksaimniecibas sisttmai no
konvencionalas uz Dbiologisko. Salidzinot kalcija saturu dazadas
lauksaimniecibas sisteémas iegiita govju piena, butiskas atSkiribas netika
konstatgtas (p>0,05). Biologiskaja lauksaimnieciba turétam govim netiek dotas
mineralpiedevas, 11dz ar to imunitates paaugstinasana ir saistita tikai ar dabisko
pasregulacijas procesu veicinaSanu. Ar tas palidzibu biologiskaja
lauksaimnieciba var sasniegt lidzigu rezultatu ka konvencionalaja, kur
galvenokart notiek dzivnieku arsteéSana, nevis slimibu profilakse.

Bliizmanis atzimgjis, ka biologiskaja lauksaimnieciba govju asins seruma
kalcija un fosfora attiecibas ir labakas (2:1) neka konvencionalas
lauksaimniecibas govju asins paraugos (2,27:1), ko varétu attiecinat uz
pétijuma iegiito atskirigo kalcija saturu.

Promocijas darba ietvaros piena paraugos tika izvertets ar1 tiamina (sk. 5.
tab.) un riboflavina saturs.

Tiamina saturs biologiskaja lauksaimnieciba ieglita piena svarstas plasas
robezas — no 0,20 lidz 0,32 mg 1. Vidgjais tiamina saturs biologiskaja
lauksaimnieciba iegiita piena (0,27+0,01 mg 1) bija par 34,1% maziks neka
konvencionalaja lauksaimnieciba iegiita piena un bitiski at$kiras no ta
(p<0,05), ka arT no literatiiras datiem — tas bija mazaks. Tiamina saturs
konvencionalaja lauksaimnieciba iegiita piena ir 0,41+£0,01 mg 1'1, kas, savukart,
atbilst literattira dotiem skaitliem.
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5. tabula / Table 5
Tiamina saturs biologiskaja un konvencionalaja lauksaimnieciba iegiita piena
The content of thiamin in organic and conventional milk

L Paraugu | Tiamina saturs / The content of thiamin, mg I’
Lauksaimniecibas . P
o skaits / Vidgjais + . - .
sistéma / _ Literatiiras dati* /
. Number | standartklada/ .
Agricultural Min | Max Data from
system of Mean £ literature*
M samples | standard error
Konvencionala
lauksaimniectba / 10 0.41:0.01 | 0.35 | 0.48
Conventional
agriculture
Biologiska 040
lauksaimniectba / 10 027+0.01 | 0.20 | 0.32
Organic
agriculture

* (Schaafma G., 2002)
Riboflavina satura raditaji apkopoti 6. tabula.

6. tabula / Table 6
Riboflavina saturs biologiskaja un konvencionalaja lauksaimnieciba iegaita piena
The content of riboflavin in organic and conventional milk

Riboflavina saturs /

Lauksaimniecibas Pira,ltlg;l The content of riboflavin, mg I

o skaits

sistéma / Vidgjais + . _ .
Agricultural Number standartklida/ . Literatiiras dati* /
S of > Min | Max Data from
ystem Mean + :
samples literature*
standard error

Konvencionala
lauksaimniectba / 10 2.65£0.10 | 1.84 | 3.40
Conventional
agriculture
Biologiska 1.80
lauksaimnieciba / 10 1.70£0.10 | 1.28 | 2.96
Organic
agriculture

* (Schaafma G., 2002)

Izvertgjot riboflavina saturu biologiskaja lauksaimnieciba iegiita piena, var
redzét, ka tas svarstas plaSas robezas - no 1,28 Iidz
2,96 mg I"'. Tomér vidgjais riboflavina saturs bija 1,70+0,10 mg 1", kas bija par
35,8% mazaks neka konvencionalaja lauksaimnieciba iegiita piena un butiski
atSkiras no ta (p<0,05). Salidzinot ar literatiiras datiem, biitiska atSkiriba
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noteiktajam raditajam netika konstateta. Riboflavina saturs konvencionalaja
lauksaimnieciba iegiita piena ir 2,65+0,10 mg I, kas butiski atskiras (p<0,05)
no literatiiras datiem.

Vairaki autori uzsvéru$i, ka tiamina un riboflavina saturs nemainas
dazados gadalaikos un baribas sastavs to praktiski neietekmé. Bet ir pielaujama
iespgja, ka bariba tomer ietekmé tiamina un riboflavina saturu piena, 1pasi, ja
tiek izbaroti graudi, milti u. c. TieSi samazinata kombinétas baribas deva var
negativi ietekmét tiamina un riboflavina saturu biologiskaja lauksaimnieciba
ieglita piena. Samazinoties kombinétas baribas devai, ko praktizé biologiskaja
lauksaimnieciba, konstatéts zemaks tiamina un riboflavina saturs piena
paraugos. Riboflavina saturs piena samazinas arl gaismas ietekmé, tatad piena
iegliSanas un pirmapstrades organizacija biologiskaja lauksaimnieciba ir viens
no biitiskakajiem faktoriem, kas var ietekmé&t minéta vitamina saturu.

legiitie rezultati nelauj izcelt biologiskaja lauksaimnieciba iegiito pienu uz
citu lauksaimniecibas sisttmu govju piena fona. Loti biezi biologiskas
lauksaimniecibas sisteémas praktizetaji akcenté produkta veseligumu un
augstaku vitaminu saturu taja, tacu iegttie dati par tiamina un riboflavina saturu
ekopiena to nepierada. Latvija stajoties speka ES regulai par partikas produktu
veseligumu, tas ir 1pasi bitiski, jo ikviens izteiktais apgalvojums par
ievérojamu vitaminu u. c. vielu koncentraciju produkta ir jaapliecina p&tijumu
rezultata. Tas ir aktuali arT pasiem biologiskas lauksaimniecibas praktizetajiem,
izzinat §1s nianses un pétljuma rezultatus, jo tas var palidz&t akcentt un
popularizet tiesi dabai un videi draudzigu produktu ieguvi.

P&tfjuma ietvaros méginajam noskaidrot, vai riboflavina un tiamina saturs
piena ir savstarp&ji saistits. Tiamina un riboflavina (un otradi) satura
savstarp&ja sakariba ir dota 2. attela.
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2. att. Korelacija starp tiamina un riboflavina saturu piena
Fig. 2. The correlation between the content of thiamin and riboflavin in milk
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Korelacijas koeficients r>0,5 (0,68) liecina par linearu sakaribu starp
riboflavinu un tiaminu piena. Ta ka p<0,05, tas nozime, ka, picaugot tiamina
saturam, palielinas arT riboflavina saturs, un otradi. Taja pasa laika izmantot So
modeli raditadja pieauguma prognozeSanai nav korekti, jo determinacijas
koeficients ir zems (R*=0,47), kas liecina par citu faktoru batisku ietekmi.

Izvértéjot biologiskaja lauksaimnieciba iegita piena kimisko sastavu,
noteikts, ka laktozes un tauku saturs butiski atSkiras (p<0,05) no
konvencionalaja lauksaimnieciba iegiita piena. Kalcija saturs govju piena, kas
iegits atSkirigas lauksaimniecibas sistémas, salidzinot ar literatiiras datiem, ir
butiski mazaks (p<0,05). Tiamina un riboflavina saturs ekopiena paraugos ir
butiski zemaks (p<0,05), salidzinot ar konvencionalaja lauksaimnieciba iegiito
pienu. Izvert§jot petijumu rezultatus, izriet, ka, mainoties lauksaimniecibas
sisttmai no konvencionalas uz biologisko, izmainas ari atsevisku uzturvielu
saturs govju piena.

Biologiskaja lauksaimnieciba iegiita piena
antivielu un baktericido vielu satura izvertejums

Imunoglobulinu (IgA, IgG, IgM) saturs piena varié atkariba no govs
vecuma, veselibas stavokla un laktacijas perioda.

[0 Konvencionalaja lauksaimnieciba iegitais piens / Conventional milk
Parejas perioda iegitais piens / Milk obtained from cows during transitional period

& Biologiskaja lauksaimnieciba iegiitais piens / Organic milk

3. att. IgA saturs atSkirigas lauksaimniecibas sistémas turéto govju piena
Fig. 3. The content of IgA in milk from different agricultural systems
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IgA saturs piena paraugos svarstfjas plasas robezas un bitiski (p<0,05)
atskiras dazadu lauksaimniecibas sistému govim. Lielakais IgA saturs tika
konstatéts konvencionalaja lauksaimnieciba turéto govju piend — 1,1240,07 g I
Vislielakajam svarstibam tika paklauts IgA saturs piena, kas tika iegiits parejas
perioda no biologiskas uz konvencionalo lauksaimniecibu.

IgA saturs samazinas piena paraugos $ada seciba: konvencionalaja —
parejas perioda — biologiskaja lauksaimnieciba iegutais piens (sk. 3. att.).
Savukart nepiecieSams atzimét, ka biologiskaja lauksaimnieciba ieglita piena
vidgjais IgA saturs ir 5,5 reizes lielaks, salidzinot ar literatiiras datiem
(0,13 g I'"). Parejas perioda un konvencionalaja lauksaimnieciba iegita piena
vid€jais IgA saturs bija lielaks, attiecigi 6,9 un 8,6 reizes, kas, savukart, var
liecinat par mastita problémam. Palielinatu IgA saturu konvencionalaja
lauksaimnieciba iegiita piena var méginat skaidrot ar dzivnieku vakcinaciju.
L1dz ar to, palielinato IgA saturu konvencionalaja lauksaimnieciba iegiita piena
nav jasaista ar tesmena iekaisumu, jo piena paraugi tika izveleti ta, lai izslegtu
iespgju analiz€t ar mastitu slimu govju pienu. Proti, piena paraugiem tika
noteikta elektrovaditsp&ja, péc kuras lielumiem vargja atlasit piemérotus
analiz€jama piena paraugus.

Izmantojot dispersijas analizi, tika konstatetas bitiskas atSkiribas (p<0,05)
IgA satura starp biologiskaja un konvencionalaja lauksaimnieciba iegiito pienu.

IgG saturs govju piena palielinas seciba no konvencionalas uz parejas
perioda un biologisko lauksaimniecibas sistému (sk. 4. att.).
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B Biologiskaja lauksaimnieciba iegttais piens / Organic milk

4. att. IgG saturs atSkirigas lauksaimniecibas sistémas turéto govju piena
Fig. 4. The content of IgG in milk from different agricultural systems
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IgG saturs piena neatkarigi no lauksaimniecibas sist€mas atbilst literattira
minétajiem datiem — no 0,15 lidz 0,80 g I'. IgG saturs biologiskaja,
konvencionalaja un parejas perioda lauksaimnieciba iegiitaja piena butiski
neatskiras (p>0,05).
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B Konvencionalaja lauksaimnieciba iegiitais piens / Conventional milk
Parejas perioda iegutais piens / Milk obtained from cows during transitional period

B Biologiskaja lauksaimnieciba iegiitais piens / Organic milk

5. att. IgM saturs atSkirigas lauksaimniecibas sistémas turéto govju piena
Fig. 5. The content of IgM in milk from different agricultural systems

Vidgjais IgM saturs biologiskaja lauksaimnieciba iegita piena ir
vislielakais — 1,65 g I'' un, salidzinot ar konvencionalaja un parejas perioda
ieglita piena paraugiem, vismazak paklauts svarstibam.

IgM saturs palielinas piena paraugos $ada seciba: konvencionala — parejas
perioda — biologiska lauksaimniecibas sisteéma (sk. 5. att.).

IgM saturs govju piena paraugos bitiski atSkiras (p>0,10) atkariba no
praktizétas lauksaimniecibas sistémas. Vid€jais IgM saturs visos govju piena
paraugos neatkarigi no lauksaimniecibas sistémas ir lielaks par literatiiras
datiem — no 0,04 lidz 1,00 g I

Augsto imunoglobulinu saturu piena javeérté pozitivi, jo pédéja laika ir
palielingjusies interese par apzinatu govju imunizaciju ar mérki celt antivielu
saturu piena un paaugstinat piena uzturvertibu.

Laktoferina saturs piena svarstas loti plasas robezas neatkarigi no
lauksaimniecibas sistémas — no 0,003 Iidz 0,071 g I"'. Laktoferina saturs govju
piena palielinas $ada seciba: konvencionala — pargjas perioda — biologiska
lauksaimniecibas sisteéma (sk. 6. att.).
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6.att. Laktoferina saturs atSkirigas lauksaimniecibas sistémas turéto govju piena
Fig. 6. The content of lactoferrin in milk from different agricultural systems

Laktofertna saturs butiski at$kiras (p<0,05) govju piena atkariba no
praktizétas lauksaimniecibas sisteémas. Biologiskaja lauksaimnieciba iegiita
piena laktoferina saturs (0,03 g I'") ir 1,5 reizes lielaks neka konvencionalaja
lauksaimnieciba iegiita piena (0,02 g 1').

Laktoferina saturs piena neatkarigi no praktizétas lauksaimniecibas
sistémas ieklavas literatira mindtajas robezas — no 0,02 lidz 0,35 g I
Laktoferina satura palielinagjums biologiskaja lauksaimnieciba iegtita piena nav
saistits ar tesmena iekaisumu, to izraisija citi faktori, proti, turéSanas apstakli,
imunitates stiprina$anas pasakumi u. c. Laktoferins inhibé bakterijas, kuru
vairo$anas apstakliem un eksistencei ir nepiecieSama augsta dzelzs jonu
koncentracija, pieméram, koliformas un citas, tadgjadi ievérojama laktoferina
koncentracija biologiskaja lauksaimnieciba iegiita piena norada uz potenciala
antimikrobiala agenta nozimi izejviela.

Lizocima saturs piena svarstas loti plasas robezas — no 0,02 lidz
0,77 mg I"' neatkarigi no praktizétas lauksaimniecibas sistémas.
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7. att. LizocTma saturs atSkirigas lauksaimniecibas sistémas turéto govju piena
Fig. 7. The content of lysozyme in milk from different agricultural systems

Lizocima saturs ir nozimigs piena kvalitates raditajs, kas ietekmé piena
uzglabasanas ilgumu un piena parstrades procesus. Lizocims ir saméra
termostabils, 75% lizocima aktivitates saglabajas, kars€jot pienu +75 °C 15 min
vai +80 °C 15 s. Tas nozimé, ka arT termiski apstradata piena $a enzima
koncentracija ir pietieckama, lai ierobezotu virkni mikroorganismu un veicinatu
produkta kvalitates saglabasanos. legutie pétljumu rezultati pieradija, ka
biologiskaja lauksaimnieciba iegtita piena ir ievérojams lizocima saturs, kas ka
antimikrobiala viela zinamu laiku sp€j nodro$inat piena kvalitates saglabasanos.

Lai gan datu statistiskas apstrades rezultati neuzradija bitiskas atSkiribas
lizocima satura konvencionalaja un biologiskaja lauksaimnieciba iegiita piena
(p>0,05), tomér iezim&jas tendence, ka lizocima saturs piena paliclinas $ada
seciba: konvencionala — parejas perioda — biologiska lauksaimnieciba (sk. 7.att).

Gan biologiskaja, gan konvencionalaja lauksaimnieciba tiek praktizeta
dzivnieku imunitates paaugstinasana, atskirigas ir tikai pielietotas metodes, ar
kuru palidzibu lauksaimnieki to mégina panakt. Konvencionalaja
lauksaimnieciba tiek praktizéta dzivnieku vakcinacija pret dazadam slimibam,
savukart biologiskaja lauksaimnieciba dzivnieku imunitate tiek palielinata ar
dabiskiem panémieniem. Ta rezultata atSkiras arT baktericido vielu un antivielu
saturs analiz&to lauksaimniecibas sistému govju piena paraugos.
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Biologiskaja lauksaimnieciba iegiita piena

Promocijas darba ietvaros piena tika noteikts somatisko $tinu un koloniju
veidojoso vienibu skaits, kadmija, svina, cinka, vara, dzelzs un aflatoksina M,
saturs.

Somatisko $inu  skaits  (SSS). Saimniekojot  biologiskaja
lauksaimnieciba — ierobezojot tesmena dezinfekcijas lidzeklu lietoSanu, atturigi
izmantojot antibiotiku terapiju mastitu arst€Sanai, nepraktizgjot cietstavésanas
perioda antibiotiku terapiju mastitu profilaksei — var palielinaties somatisko
stinu skaits un mastita izraisitaju spektrs piena. Somatisko Stinu skaita izkliede
biologiskaja lauksaimnieciba ieglitos piena paraugos paradita 8. att€la.
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8. att. Ekopiena paraugu procentualais sadalijums péc somatisko $iinu skaita
Fig. 8. The distribution of organic milk samples by somatic cell count

47,8% biologiskaja lauksaimnieciba iegita piena paraugu ieklavas Eiropas
Parlamenta un Padomes Regulas Nr. 853/2004, ar ko nosaka ipaSus higi€nas
noteikumus attieciba uz dzivnieku izcelsmes partiku, noteiktajas pielaujamajas
robezas. Tomer 52,2% piena paraugu somatisko Stinu skaits bija lielaks par
400 000 ml™, taja skaita 25% gadijumu SSS — lielaks par 1 000 000 ml™.

Somatisko $iinu skaits ekopiena bija robezas no 4 000 lidz 1 413 000 ml™,
vid&jais SSS — 351 123+40 057 ml”', kas ir mazaks neka atbilsto$a laika perioda
parraudziba eso$o govju piena — 391 000 ml™.
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P&c Norman un Schaik domam, veselu govju piena somatisko Stinu skaits ir
lidz 200 000 ml™, Konosonoka sava darba mingjusi, ka veselu govju piena SSS
ir 1idz 300 000 ml”, lielaks somatisko $@inu skaits liecina par mastita risku
attiecigo saimniecibu govju piena. Subklinisko mastitu gadijjuma tas veido
1 490 000 ml”, klinisko mastitu gadijuma — 2 740 000 ml". Vairaki autori
uzsvérudi, ka SSS izmanto ki indikatoru mastita konstaté$anai govju
ganampulkos.

Galvenais faktors, kas ietekmé somatisko Stnu skaitu, ir dzivnieka
veselibas stavoklis. Biologiskajas saimniecibas ir ierobeZota antibiotiku
lietoSana ar1 mastitu arst€Sana. Antibiotiku aizliegSana var pozitivi ietekmét
dzivnieka veselibas stavokli, jo biologiska lauksaimnieciba galvenokart ir
orient€ta uz dzivnieka imunitates stiprinasanu un slimibu profilaksi. Tada veida
ir iespgjams samazinat pret antibiotikdm izturigo mastita patogénu klatbtitni
govs tesment un ari piena.

Turklat patlaban, pieaugot govju vakcinéSanai, izmantojot dazadas
vakcinas, pieméram, Staphylococcus aureus un citas, vieni no mastita
izraisitajiem tiek iznicinati, bet citi vairojas nepiespiesti. Universalas vakcinas
mastitu noveérsanai Sodien nav un diez vai tuvakaja laika bts, turklat daba nekas
neziid un nemainas, vienmeér kadu mikroorganismu lomu mastitu izraisiSana
nomainis un uzpemsies citi. Varbiit arT, no 832 viedokla raugoties, 21. gs. ir
jamekle citi celi mastitu arstéSana un profilakse, un antibiotiku aizlieg§ana nav
jauzskata par anomaliju. Bez tam, ja ar $adam metodém iesp&jams ierobezot
potencialos jaunveidojamos mastitu patogenus, tad tas var biit tikai apsveicami.

No otras puses, antibiotiku aizliegSanai var but negativa ietekme, jo
nepiecieSamibas gadijuma vajadziga arst€Sana nenotieck un rezultata
paaugstinas somatisko $linu un mastitu izraisoso patogénu skaits piena.

040 - 500 kvv ml-1 /40 - 500 cfu ml-1 501 - 1000 kvv ml-1/501 - 1000 cfu ml-1
1001 - 2000 kvv ml-1/1001 - 2000 cfu ml-1 #2001 - 5000 kvv ml-1 /2001 - 5000 cfu ml-1
35001 - 10000 kvv ml-1 /5001 - 10000 cfu mi-1 M 10001 kvv ml-1 un lielaks / 10001 cfu ml-1 and more

9. att. Ekopiena paraugu sadalijums péc stafilokoku skaita
Fig. 9. The distribution of organic milk samples by amount of staphylococci
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Biologiskajas saimniecibas, tika noteikts stafilokoku skaits ekopiena
paraugos. Procentualais paraugu sadalfjums pec stafilokoku skaita paradits
9. attela.

No iegiitajiem rezultatiem var secinat, ka piena paraugi, kuros tika
konstatéts palielinats stafilokoku skaits (virs 2 000 kvv ml™), var liecint par
tesmena iekaisumu. Lai noskaidrotu galvenos mikroorganismus, kas prevale
ekopiena paraugos tika identificétas stafilokoku sugas.

Staphylococcus aureus tika izoléts 34 ekopiena paraugos, koagulazes
negativie stafilokoki (KNS) — 63 gadijumos. Tikai 5 paraugos netika izol&tas
Staphylococcus spp. Dazi no izoletajiem stafilokokiem tika identific€ti Iidz
sugai (sk. 7. tab.).

7. tabula / Table 7
Staphylococcus aureus un KNS biologiskaja lauksaimnieciba iegiita piena paraugos
Staphylococcus aureus and CNS isolated from organic milk samples

Izoletas stafilokoku sugas / Paraugu skal?s / % no visiem izol&tajiem /
Isolated species of staphylococci Number o % from all isolates
samples
Staphylococcus aureus 34 33
KNS, ieskaitot /
CNS, including: 63 62
Staphylococcus felis 2 2
Staphylococcus simulans 2 2
Staphylococcus haemolyticus 8 8
Staphylococcus xylosus 1 1
Staphylococcus schleiferi spp.
schleiferi 1 1
Staphylococcus epidermidis 1 1
Staphylococcus lentus 1 1
Citi lidz sugai neidentificéti KNS /
Other species of CNS not identified 47 46
Citi mikroorganismi /
Other microorganisms 5 5
Kopa / Total 102 100

No iegiitajiem pétijumu rezultatiem var secinat, ka galvena loma mastita
ierosinaSanai biologiskaja lauksaimnieciba iegita piena ir KNS (62%) un
Staphylococcus aureus (33%), kas sasaucas ar Smoldera pétijjumu rezultatiem,
kur galvenie mikroorganismi, kas prevaleé gan biologiskaja, gan
konvencionalaja lauksaimnieciba iegiita piena ir KNS, attiecigi 46,0% un
40,9%, bet Staphylococcus aureus — attiecigi 15,8% un 18,6%.

Somatisko $iinu skaits piena izmainas dazadu faktoru ietekmé, proti,
laktacijas periods, bariba, dzivnieku veselibas, turéSanas apstakli, vecums u.c.
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vairaki autori uzskatijusi, ka palielinatais somatisko Stnu skaits korele ar
stafilokoku skaitu.

Petijumu ietvaros noskaidrots, ka korelacijas koeficients r<0,5 (0,204)
liecina par vaju linearo sakaribu starp somatisko $tinu un stafilokoku skaitu.
Determinacijas koeficients R>=0,042 norada tikai uz tendenci, kada pastav starp
rezultativo un faktorialo pazimi. Ta ka b, koeficienta p-vertiba 0,051 ir lielaka
par 0,05, tad ar varbiitibu 95% var teikt, ka koeficients ir vienads ar nulli. Tas
nozimé, ka $o pétijumu ietvaros sakaribu starp SSS un stafilokoku skaitu pat
nevar uzskatit par tendenci.

Ne vienmer stafilokoku skaits nosaka somatisko Stnu skaita picaugumu
piena. Tas galvenokart ir atkarigs no mastitu ierosinataju dabas, agresijas un
citiem faktoriem. Citu autoru pétijjumu rezultati ir pieradijusi, ka vidgji ciesa
sakariba pastav starp Staphylococcus aureus un somatisko $tinu skaitu piena.
Taja pat laika vesela virkne KNS var izraisit kliniskos mastitus, neveicinot
strauju somatisko Siinu skaita palielinagjumu. Tadgjadi, lai iegiitu objektivus
rezultatus, kopsakaribas ir jamekle starp potencialo patogénu un SSS.
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10. att. Korelacija starp SSS un Staphylococcus ssp.
biologiskaja lauksaimnieciba iegiita piena
Fig. 10. The correlation between SCC and the species of
staphylococci in organic milk

Somatisko $tinu skaita un stafilokoku sugas sakariba grafiski attélota
10. attela. Korelacijas koeficients r<0,5 (0,296) liecina par vaju linearo sakaribu
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starp SSS un stafilokoku sugu. Determinacijas koeficients ir R*=0,088. Tas
nozimé, ka 8,8% somatisko $tinu skaita izmainas var skaidrot ar stafilokoku
skaita izmainam atkariba no stafilokoku sugas, tomér ar $adu determinacijas
koeficienta lielumu nevar meklét sakaribu, bet var aprakstit tendenci. Abu
koeficientu (by un b) p-vertibas ir mazakas par 0,05, tatad ar varbatibu 95%
var galvot, ka koeficienti nav vienadi ar nulli, Iidz ar to tendence starp
stafilokoku sugu un SSS pastav.

Ar 99% varbitibu butiskaka atSkiriba ir noverota ekopiena paraugos, no
kuriem tika izol€tas KNS vai KNS un Staphylococcus aureus asociacijas.

Lielakais somatisko S$iinu skaita pieaugums tika nove&rots ekopiena
paraugos, kuros tika izol&ti S.aureus un KNS. Lielakais stafilokoku skaits piena
neatkarigi no izoletas stafilokoku sugas ievérojamu somatisko $iinu skaita
pieaugumu neizraisija. Tatad pastav vaja lineara sakariba starp izol&to
mikroorganismu sugu un somatisko $inu skaitu piena.

Koloniju veidojosas vienibas ir raditajs, péc kura var spriest par sanitari
higiénisko noteikumu ievérosanu ferma. Koloniju veidojoso vienibu skaits
biologiskaja lauksaimnieciba iegiita piena ir dots 11. attéla.

Neskatoties uz augstajiem piena mikrobialas kvalitates raditajiem,
jaatzime, ka 27% ekopiena paraugu koloniju veidojosas vienibas parsniedza
Eiropas Parlamenta un Padomes Regula (EEK) 853/2004, ar ko nosaka 1paSus
higiénas noteikumus attieciba uz dzivnieku izcelsmes partiku, noteikto
pielaujamo robezu — 100 000 ml™.

| 0-100 000 kvv ml"/0-100 000 cfu ml™"
0 100 001 un vairdk kvv ml"/100 000 and more cfu ml’!

11. att. Biologiskaja lauksaimnieciba iegiita piena paraugu
sadalijums péc koloniju veidojoSo vienibu skaita
Fig. 11. The distribution of organic milk samples by total plate count
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Turklat jauzsver — lai nodroSinatu piena kvalitati, nepietiek to Tsa laika
posma (20-30 min) atdzes€t lidz +4+6 °C. Piena sakotngjo kvalitati nosaka
sanitari higiénisko noteikumu ievéro$ana piena ieguves procesa, iekartu tiriba
un personigas higi€nas noteikumu ievérosana. Tikai godpratigs darbs un tiriba
var $o pienu izcelt citas lauksaimniecibas sisteémas iegiito govju piena vida.

Aflatoksins M,. Biologiskaja lauksaimnieciba dzivnieku baribas
sagatavoSana ir ierobezota konservantu lietoSana. Biologiskaja lauksaimnieciba
ir iesp€jams samazinat nezalu un Pyralidae daudzumu, izmantojot augu seku u. c.,
bet palielinas iesp&jamiba, ka govs bariba tiek piesarnota ar aflatoksiniem.
Rezultata ari piena nonaks aflatoksins M; Ta saturs biologiskaja un
konvencionalaja lauksaimnieciba iegiita piena dots 8. tabula.

8. tabula / Table 8
Aflatoksina M; saturs biologiskaja un konvencionalaja
lauksaimnieciba iegiita piena paraugos
The level of aflatoxin M, in organic and conventional milk samples

Paraugu Aflatoksina M, saturs /
skaits / The level of aflatoxin M, ug kg™
Produkts / The Vidgjais = Maksimali
Product number | standartkluida/ Min Max pielaujamais*®/
of Meanz+ Permisible
samples | standard error level*
Biologiskaja
lauksaimnieciba 0.0050+
icgtais piens / 11 0.0001 0.0040 | 0.0070 0.0500
Organic milk
Konvencionalaja
lauksaimnieciba 0.0053+
iegiitais piens / 11 0.0001 0.0040 | 0.0080 0.0500
Conventional milk

* EEK Regula 466/2001 / EU Regulation 466/2001

legtitie rezultati paradija, ka aflatoksina M; saturs analiz€tajos piena
paraugos neparsniedza pielaujamo robezu 0,05 pg kg'. Bitiska atkiriba
(p>0,05) starp biologiskaja un konvencionalaja lauksaimnieciba iegiito pienu
netika konstatéta. Iegiitie rezultati sasaucas ar Wyss atzinumu, ka, saimniekojot
ar dazadam metodém, bitiskas atSkiribas aflatoksina M; satura piena nav.
Martini savos pétfjumos konstatgjis, ka 92% gadijumu gan biologiskaja, gan
konvencionalaja lauksaimnieciba iegiitais piens ir piesarpots ar aflatoksinu M.
Savukart Ghidini apgalvo, ka ekopiena piesarnojums ar aflatoksinu M; ir
btiski lielaks, salidzinot ar konvencionalaja lauksaimnieciba iegiito pienu. To
var izskaidrot ar vietu, kur tika veikti pétijumi, proti, Italija ir pietickami mitrs
un silts klimats, kas ir optimals Aspergillus flavus vairosanas apstakliem.
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Ieglitie pétfjuma rezultati liecina, ka, maksimali samazinot skabbaribas
sagatavoSanai izmantoto konservantu daudzumu, ir iesp&jams iegiit skabbaribu
ar aflatoksinu saturu, kas neparsniedz EEK regula 466/2001, ar ko nosaka
atsevisku piesarpotaju maksimalos pielaujamos Itmenus partikas produktos,
noteiktds maksimali pielaujamas robezas. Neatkarigi no lauksaimniecibas
sisttmas laba lauksaimniecibas, parstrades un uzglabasanas prakse ir
nepiecieSama, lai maksimali samazinatu pel€juma attistibas risku un piena
piesarnojumu ar aflatoksinu M.

Smagie metali un mikroelementi piena. Neatkarigi no godpratiga darba
un apkart€jas vides uzlaboSanas pasakumiem, kas ir primari biologiskaja
lauksaimnieciba, ar7 $T sist€ma un tas produkti nav pasargati no gaisa, fidens,
augsnes piesarnojuma, proti, agraka mantojuma, skabajiem lietiem, ozona
cauruma u. c. Lidz ar to dazadu nevélamu vielu, t. sk. smago metalu, klatbiitne
ir novérojama ari biologiska lauksaimnieciba iegiita piena.

Svina un kadmija saturs piena paraugos, kas ir ieguti atSkirigas
lauksaimniecibas sistémas, dots 12. attgla.

T —————--—————
X e ———_——_——_—,——YS_S————
X e ——
X N ————
0020 f —— == ]

mg kg

0.015 -
0.010 + 0.007
0.005 -

0.000
Kadmijs / Cadmium Svins / Lead

2 Konvencionalaja lauksaimnieciba iegiitais piens / Conventional milk

E Biologiskaja lauksaimnieciba iegiitais piens / Organic milk

12. att. Kadmija un svina satura salidzinajums biologiskaja
un konvencionalaja lauksaimnieciba iegiita piena
Fig. 12. The comparision of level of lead and cadmium
in organic and conventional milk

Vidgjais svina saturs biologiskaja lauksaimnieciba iegiita piena veidoja
0,025+0,002 mg kg, savukart konvencionalaja lauksaimnieciba iegita piena
paraugos — 0,033£0,001 mg kg™'. Abos gadijumos tika parsniegta EEK regula
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466/2001, ar ko nosaka atsevisku piesarnotaju maksimali pielaujamos Iimenus
partikas produktos, noteiktds maksimali pielaujamas robezas (maksimali
pielaujama robeza — 0,020 mg kg'). Svina saturs ekopiena bitiski atikiras
(p<0,10) no ta satura konvencionalaja lauksaimnieciba iegiita piena. legitie
rezultati ir pretruna ar Ghidini secinajumiem, ka svina saturs neatkarigi no
praktizétas lauksaimniecibas sistemas bitiski neatSkiras analiz€ta piena
paraugos.

Galvenie svina piesarnojuma avoti ir industrija, ripniecibas un transporta
izpludes gazes, degviela, kas satur svina savienojumus, diimi un putekli, kuri
tiek raditi, kurinot ar gazi, krasas un laku riipniecibas izmeSi. Piena
piesarpojums gan konvencionalaja, gan biologiskaja lauksaimnieciba notiek
caur piesarnotu lopbaribu, kas, savukart, audz€ta celu vai ripniecibas
uznémumu tuvuma. Govs organisms ir labs biologiskais filtrs, kas ar lopbaribu
uznemto svinu asimil@ lielaka méra kaulos, nevis piena.

Vidgjais kadmija saturs biologiskaja un konvencionalaja lauksaimnieciba
iegliti piena paraugos bija attiecigi 0,007+0,001 mg kg' un
0,009£0,001 mg kg'. Neatkarigi no praktizétas lauksaimniecibas sistémas
kadmija saturs bija loti mazs. Kadmijam, tapat ka svinam, ir iesp&ja uzkraties
cilvéka organisma, tapéc, regulari lietojot uztura partiku pat ar nelielu kadmija
saturu, pastav drauds paterétaja veselibai. Tomér, salidzinot ar svinu, precizo
toksiskuma Itmeni kadmijam nav iesp&jams noteikt. Svarigi ir, vai organisma
notiek eso$a kadmija absorbcija. Pirmkart, tas ir atkarigs no lietota uztura
sastava, otrkart, no kadmija komponentu klatbiitnes. L1dzigi ka svina gadijuma,
govs organisms darbojas ari ka biologiskais filtrs, rezultata piena nonak tikai
neliela dala kadmija.

Cinka, vara un dzelzs saturs biologiskaja un konvencionalaja
lauksaimnieciba iegita piena paradits 13. attela.

Vidgjais dzelzs saturs biologiskaja lauksaimnieciba iegiita piena bija
1,26+0,02 mg kg', kas ir par 0,04 mg kg' lielaks neka konvencionalaja
lauksaimnieciba iegiita piena paraugos — 1,22+0,03 mg kg™

Vidgjais vara saturs biologiskaja lauksaimnieciba ieghita piena bija
0,210+0,005 mg kg, savukart konvencionalaja lauksaimnieciba iegiita piena
paraugos — 0,270+0,007 mg kg'. Vara saturs biologiskaja un konvencionalaja
lauksaimnieciba ieglita piena paraugos bitiski atSkiras (p<0,05). Iegtie dati
sasaucds ar Blizmana pétjjuma rezultatiem, kur biologiskajas saimniecibas
esoSo govju asins seruma, salidzinot ar konvencionalajas saimniecibas
esosajam, tika konstatéts lielaks dzelzs saturs — 38,20 mg%, savukart mazaks
vara saturs — 0,06 mg%.
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mg kg’

Cinks / Zinc Var§ / Copper Dzelzs / Tron

[J Konvencionalaja lauksaimnieciba iegiitais piens / Conventional milk

B Biologiskaja lauksaimnieciba iegitais piens / Organic milk

13. att. Cinka, vara un dzelzs saturs biologiskaja un konvencionalaja
lauksaimnieciba iegiita piena
Fig. 13. The comparison of the level of zinc, copper and iron in
organic and conventional milk

Cinka saturs gan biologiskaja (4,07+0,08 mg kg™'), gan konvencionalaja
lauksaimnieciba iegiita piena paraugos (4,02+0,08 mg kg™ biitiski neatikiras,
toméar ekopiena paraugos bija nedaudz lielaks (par 0,05 mg kg™) cinka saturs.
legiitie rezultati sasaucas ar Bluzmana pé&tijumiem, kur§ konstatgjis atSkiribu
starp cinka saturu govju asinis, proti, biologiskas lauksaimniecibas dzivnieku
asins paraugos 0,32 mg%, konvencionalas lauksaimniecibas — 0,19 mg%.

Dazi mikroelementi, piemeram, vars, dzelzs, cinks u. c. loti neliela
koncentracija ir nepiecieSsami organismu dzivibas procesu nodrosinasanai. Biezi
vien tiek aizmirsts, ka lielaka koncentracija vai atrodoties organiskajos
savienojumos tie var biit diezgan toksiski.

Gan biologiskaja, gan konvencionalaja lauksaimnieciba iegiita piena
smago metalu, izpemot svinu, maksimali pielaujamais Iltmenis netika
parsniegts.

Iegtitie rezultati pieradija, ka atseviski piena sastava (laktozes, tauku, IgM
un laktoferina) un kvalitates raditaji ir zemaki konvencionalaja lauksaimnieciba
ieglita piena, taja pat laika biologiskaja lauksaimnieciba iegiita piena ir mazaks
tiamina, riboflavina un IgA saturs, un tas nedod tiesibas izcelt kada no
lauksaimniecibas sist€mam iegiita govju piena kvalitati un noniecinat citu.
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SECINAJUMI

. Konvencionalaja un biologiskaja lauksaimnieciba iegiita piena bitiski
atsSkiras atseviSku uzturvielu saturs.

Skaitliski lielako piena sastavdalu — laktozes un tauku — saturs biologiskaja
lauksaimnieciba iegiita piena ir butiski lielaks (p<0,05).

. Biologiskaja lauksaimnieciba iegiitaja piena tiamina koncentracija ir par
34,1% un riboflavina — par 35,8% zemaka, salidzinot ar konvencionalaja
lauksaimnieciba iegiito. To var izskaidrot ar piena ieguves un uzglabasanas
procesu organizaciju un samazinatu kombingétas baribas daudzumu
dzivnieku €dinasana biologiskajas saimniecibas.

. Vidgjais urinvielas saturs biologiskaja lauksaimnieciba ieglita piena ir
167,4+9,6 mg kg'. 32% paraugu tas ir mazaks par literatira mingto
minimalo robezu — 150 mg kg, kas ir izskaidrojams ar samazinatu
kombinétas baribas devu, ko praktizé biologiskajas saimniecibas, ar zemaku
govs produktivitati un gadalaika ietekmi uz piena kimisko sastavu.

. Biologiskaja lauksaimnieciba iegiita piena konstatéto palielinato laktoferina,
imunoglobulina M un lizocima saturu var izskaidrot ar dzivnieku
piem@roSanos apkartgjas vides nosacijumiem un organisma atbildes reakciju
pret to.

. Biologiskaja lauksaimnieciba iegiita piena prevalé Staphylococcus aureus
(33%) un KNS (62%), kas atstaj butisku ietekmi uz analiz&to piena paraugu
somatisko $tinu skaitu. Vairak neka 50% analiz&ta piena paraugu somatisko
$tinu skaits parsniedza 400 000 ml™.

. Nepietiekami ieverojot higiénas noteikumus biologiskajas saimniecibas, pat
pienu strauji atdzesgjot 1idz +4+6 °C, vid&jais koloniju veidojoSo vienibu
skaits parsniedza 100 000 kvv ml™” analizétajos piena paraugos.

. Apkartgja vide ka nopietns piena piesarnojuma raditajs ietekme svina saturu
abas lauksaimniecibas sist€émas iegilitaja govju piena, kas vairakkart
parsniedza, bet vara, dzelzs, kadmija un cinka saturs piena neparsniedza
likumdos$ana noteiktas pielaujamas robezas.
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TOPICALITY OF THE RESEARCH

Organic agriculture as an independent sector in Latvia exists from the 20th
century nineties. The aim of organic agriculture is to create an integrated,
human and environmentally friendly, economically well — balanced agricultural
system, which is based on renewable raw materials of a local origin. Organic
agriculture protects the cultivated plants from pests and illnesses, and provides
agricultural animals with high quality feed. By developing of organic
agriculture it is possible to reduce the negative influence of agricultural
technology on environment and to improve the quality of obtained products,
because the use of pesticides, organic compounds, exciters for growing,
veterinary drugs and antibiotics are restricted in organic agriculture. During the
decrease of public trust in genetically modified products, as well as due to
animal diseases, the demands for organic food and the interest in them increase.

During the last years, the demand for organic food and the number of
consumers, who assign more attention for high quality food and would like to
know how it is produced, are significantly increasing. Organic agriculture is
characterized by clear basic principles and the transparency of product origin,
production and processing. There are all the necessary conditions in Latvia for
production of qualitative livestock products for the internal market and as well
as for export: land suitable for agriculture, multi-breed animal herds and
ecological situation.

Scientists from different countries have very contradictory opinions about
the chemical composition and quality of organic milk. The evaluation of
chemical composition and quality of organic milk and its comparison with
conventional milk has not been performed in Latvia by now. There is also lack
of objective and grounded information about organic milk quality. Therefore it
is necessary to evaluate the organic milk quality in order to provide consumers
with safe nutrients and to help organic farmers to develop organic food
production.

After summarizing theoretical judgements and experimental data from
literature, the aim of the research work was set as follows - to determine and
to evaluate the quality of organic milk.

The tasks of the research:

1)to investigate the chemical composition of organic milk;

2)to determine content of IgA, IgG, IgM, lactoferrin and lysozyme in organic
milk;

3)to investigate somatic cell count and the microbiological quality of organic
milk ;

4)to determine the level of aflatoxin M; and heavy metals and trace elements
(Cd, Zn, Pb, Cu, Fe) in milk;
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5)to compare and to investigate the chemical composition and chemical
contamination of organic milk and conventional milk.

Novelty of the research — the quality of organic milk in Latvia has been
evaluated in complex, the concentration of antibodies in organic milk was
determined for the first time. The potential differences of chemical composition
of organic milk have been analysed and studied, taking as a basis feeding,
namely, the data of composition of forage and cows’ blood tests. Differences of
chemical composition and quality of milk obtained from two various
agricultural systems in Latvia have been explained.

The scientific importance of the research — the chemical composition,
including the content of calcium, IgA, IgG, IgM, lactoferrin and lysozyme and
urea was investigated, the microbiological quality of organic milk and somatic
cell count was established, the evaluation of chemical contamination of organic
milk was carried out. The research results show that it is possible to get milk
with normal chemical composition without using food additives.

The economic significance of the research — the quality of organic milk is
evaluated and this evaluation enables to make grounded conclusions about the
significance of organic milk in consumers’ diet.

APPROBATION OF THE RESEARCH WORK

The results have been presented at six international scientific conferences,
symposiums and congresses in Latvia (Latvia University of Agriculture),
Slovenia, Poland, Turkey, Hungary and Greece (see the list on pages 5-6)

The research results are reflected in six established and reviewed
scientific publications in Latvian and English, three of them are published in
the editions approved by international external and Latvian Council of Science.
The list of publications is presented on page 6.

MATERIALS AND METHODS

The research work was being performed from October 2003 till November
2006. During 2006, the data were summarized and statistically processed, and
the Doctor Thesis was prepared.

The researches were made at:
o Latvia University of Agriculture, Faculty of Food Technology, Scientific -
Research Laboratory,
o Latvia University of Agriculture, Department of Chemistry, Laboratory of
Water Analysis,
o Latvia University of Agriculture, Research Laboratory of Agronomy
Analysis;
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o Latvia University of Agriculture, Institute of Biotechnology and Veterinary
Medicine ,,Sigra”, Microbiological Laboratory of the Department of
Veterinary Medicine;

o University of Latvia - Institute of Biology, The Laboratory of
Biochemistry and Physiology of Animals,

o Riga Center of Reproduction,

o JSC ,Sigulda station of breeding and artificial insemination”,

o The Laboratories of National Diagnostic Centre at the Food and Veterinary
Service.

The organic milk, conventional milk and milk obtained during transitional
period (in further — the transitional period milk) were obtained from the farms
”Lejasrembeni”, "Jaunbiteni”, ,,Kalna Gaurini”, “Alejas”, ,,Cemuri”, which are
located in Keipenes rural district, Ogres region. Individual milk samples were
collected from Riga, Cesis, Jelgava and Bauska region farmers.

Milk samples from different breeds of cows were used for the research:
61% of Latvian Brown, 2% of Holsteins Black and 37% crosses of Latvian
Brown and Holsteins Black. There are sufficient researches about the influence
of cow’s breed on the milk composition and quality; therefore the factor of
breed was not taken into consideration in this work.

Considering the huge amount of the analyzed milk samples, all investigated
parameters were not detected for all milk samples. To evaluate the significant
difference, the parameters were randomly arranged; parameters were detected
for three duplications, the mean value of parameters was calculated.

The number of analysed milk samples and standards of analysis are given in
Table 1.

The mean of protein, fat, lactose and somatic cell count in organic milk was
determined and compared with the data for the same time period from Latvia’s
State Agency “Agricultural data centre” (Table 2).

There is only one company, which processes organic milk in Latvia, and the
company is located at Keipenes rural district, Ogres region. The organic milk
for this company is delivered by the following farms: “Lejasrembeni”,
”Jaunbiteni”, ,Kalna Gaurini”, “Alejas”. Taking into consideration that the
amount of organic milk obtained from the mentioned farms is 100% from all
organic milk processed in Latvia, the analyzed quality factors will enable to
consider the organic milk quality in Latvia (in this connection the number of
the analysed milk samples could be assumed as the general multitude).

The data were processed by using the SPSS software package SPSS 11.0.
and MS EXCEL.
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RESULTS AND DISCUSSION
The evaluation of chemical composition of organic milk

According to the data in literature, when changing the agricultural system
(from conventional to organic), animal keeping conditions and feed
composition, synthesis of the main chemical components in organic milk and
their content in the product are influenced to a great extent.

The content of lactose, protein and fat in organic milk and conventional
milk is given in Table 3.

The mean content of lactose in organic milk samples was 4.85+0.04%, it
significantly differs (p<0.05) from those of conventional milk. The results of
research relate to Olivo statement that the content of lactose in organic milk is
significantly higher. At the same time, the research results do not conform to
Bystrom’s, Toledo — Alonzo’s research results, where the authors affirm, that
the content of lactose in organic and conventional milk have no significant
difference.

The content of lactose in milk is the least subjected to changes. The higher
content of lactose in organic milk can be explained by the higher concentrations
of sugar in feed grasses of organic farms.

The mean content of protein in organic milk was 3.30+0.04%, which is not
significantly different from conventional milk (p>0.05).

The research results relate with Haggar, Kristensen, Bystrom, Mogensen,
Toledo-Alonzo and Ellis, that the content of protein in organic and conventional
milk samples have no significant difference. The obtained results conform to
the results of research where the total amount of proteins in blood of the cows
treated by organic farming was less in comparison to those of conventional -
7.74+£0.07% and 8.5440.09% accordingly. The research results contradict with
Olivo statement that the content of protein is higher in conventional milk
samples. It is not strange, that different results have been reported regarding to
the protein content of organic milk, since organic milk production varies in
feeding regimes. The reason for lower content of protein can be lack of sugar-
rich juicy feed, which stimulates production of butyric acid used for protein
synthesis. At the same time, according to Bluzmanis’s research results, the
sugar content in feed grasses obtained from organic farms is higher.

The mean content of fat was 4.98+0.08%; which is significantly higher than
in conventional milk samples.

The research results contradict with Kristensen, Mogensen, Toledo-Alonzo,
Olivo statement that fat content is higher in conventional milk. Haggar,
Bystrém, Ellis found no significant difference between the organic and
conventional milk samples.
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The higher content of fat in organic milk could be explained with the
differences in keeping and feeding conditions: high quality feed, well balanced
and rich in cellulose, not chopped, in sufficient amount was available in organic
farms; cows were always milked.

The content of urea is influenced by following factors: feed composition
and dose, the weight of cows, milk yield, season, month and lactation period.
The content of urea in organic milk samples is shown in Figure 1.

The urea content in organic milk samples ranged between 64.90 and
252.56 mg kg'. The mean content of urea in the analyzed organic milk was
167.43+9.64 mg kg ', which fitted in the common limits set for milk - from
150 to 300 mg kg™'. In 32% of organic milk samples the content of urea was for
29.6 mg kg™ lower than the minimum limit - 150 mg kg'. Only 8% of analysed
organic milk samples did not fit within Rajala — Schultz data limits from
103 mg kg to 154 mg kg™

The research results relate with Toledo — Alonzo results, where the author
determines a significant difference in the content of urea in milk from different
agricultural systems. The difference between the urea content in organic and
conventional milk samples can be explained by stricter rules regarding to the
amount of mixed feed allowed in organic farms in comparison with the
conventional farms — accordingly 40% and up to 65% of the dry matter daily.

The higher amount of mixed feed allowed has a negative influence on
paunch function and milk production.

The lower production intensity in organic farms, what Jemeljanovs’
research results affirm, should be a possible explanation of the low milk urea
level in organic milk found in this study.

As livestock specialists suppose, the content of urea in milk should be till
150 mg kg™, otherwise it can burden insemination and reproduction. It means
that from this point of view, the urea content in organic milk samples is normal.

The lower content of urea in 32% of organic milk samples could be
explained by a low content of soluble nitrogen in feed and by the influence of
seasonal changes in milk. The lowest content of urea, according to Godden'’s
data, is from April to June. The Dursts’s research shows that the normal content
of protein that was found in organic milk — 3.18%, and low content of urea
could be explained by the decreased content of total protein in feed. At the
same time, according to Bluzmanis’s research results, the total protein content
in feed grasses obtained from organic farms is higher — 3.26+0.21% in
comparison with the conventional — 2.99+0.30%.

Hojman notifies that the content of urea in milk correlates with fat content
in milk. To verify this Hojman’s statement, the regression analysis was used.
The correlation coefficient was 0.246, which pointed to a weak connection. The
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factor - fat content in milk is not significant (p>0.05) for the changes of urea
content in milk, it means that the model is not statistically significant.

Within the framework of this research, the correlation between the urea and
fat content was not found.

The content of calcium in milk is influenced by feed components, season
and the physiological factors of animal. The content of calcium in milk samples
is shown in Table 4.

The content of calcium in organic milk samples ranged between 20 and
25 mmol l’l, the mean content of calcium was 21.90+0.22 mmol I”". However, a
statistically significant difference in the content of calcium between the organic
and the conventional milk samples was not found — 20.80£0.32 mmol I"'. The
mean content of calcium in milk samples from different agricultural systems
was significantly lower if compared with the data from literature (p<0.05) — 30 mmol I"".

Gorbatova mentions that the content of calcium in milk obtained in summer
period, is lower in comparison with milk samples obtained in winter, it could
explain the decreased calcium content in milk samples taken in summer and
autumn months, and it influences also the mean. A lower content of calcium
could be caused by mastitis, the content of calcium can decrease then for 9%.

The content of calcium in milk increases in the following order: from
conventional to organic agriculture. No significant difference in content of
calcium (p>0.05) in organic and conventional milk samples was found. The
cows kept in organic agriculture did not get mineral additives, so boosting of
their immunity was connected only with facilitation of natural self-regulation
processes. By means of that it is possible to achieve the same results as in the
conventional agriculture, where animals are treated, without prophylaxis of any disease.

Bluzmanis notes that the relation between calcium and phosphorus in blood
serum from organic cows is better (2:1) then from the conventional ones (2.27:1).

Within the framework of research the content of thiamin (Table 5) and
riboflavin (Table 6) in milk was determined.

The content of thiamin ranged between 0.20 to 0.32 mg I"'. The content of
thiamin in organic milk samples was for 34.1% lower if compared with the
conventional milk and it was significantly lower (p<0.05) in comparison with
the data from literature and conventional milk. The content of thiamin in
conventional milk was 0.41+0.01 mg I, it conforms to the data from literature.

The parameters of content of riboflavin in milk are given in Table 6. The
content of riboflavin in organic milk ranged from 1.28 to 2.96 mg I"'. The mean
content of riboflavin in organic milk still was 1.70+0.10 mg I and it was for
35.8% lower than in conventional milk, so a statistically significant difference
between the organic and conventional milk samples (p<0.05) was found. When
comparing the parameters available in literature, no significant difference was
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established. The content of riboflavin in conventional milk was 2.65+0.10 mg 1",
which significantly differs from the data in literature (p<0.05).

Many authors have pointed that the content of thiamin and riboflavin do not
vary in different seasons and that the feed composition has no significant
influence on it. However there is still a possibility that feed can influence the
content of thiamin and riboflavin in milk, especially if the feed is rich in grain
and flour. The decreased dosage of mixed feed, used in organic farms, can
negatively influence the content of thiamin and riboflavin in organic milk.
While decreasing the dosage of mixed feed in organic farms, a lower
concentration of thiamin and riboflavin in milk was established. Light
contributes to decrease of the concentration of riboflavin in milk, therefore
milking and pretreatment organization in organic farms is one of the most
significant factors, which impact the concentration of this vitamin.

The research results do not enable to raise the organic milk above any other
milk obtained in other agricultural systems. Very often the organic farmers
emphasize the wholesomeness and higher concentration of vitamins in organic
products, however, the research results on the content of thiamin and riboflavin
in organic milk do not prove it. It is very important hence the EU Regulation
about food wholesomeness comes into force in Latvia. Any claim about higher
concentration of vitamins and other substances in a product should be
confirmed by research results. It is important for organic farmers too. The
research results will help to make the accent and to popularise production of
environmentally friendly and natural products.

Within the framework of research, the correlation between concentration of
thiamin and riboflavin was proved. The correlation between the concentration
of thiamin and riboflavin is shown in Figure 2.

The correlation coefficient r>0.5 (0.68) testifies, that there is a linear
correlation between the concentration of thiamin and riboflavin. The
p—value <0.05, it means, if the concentration of thiamin increases, the
concentration of riboflavin increases as well, and vice versa. At the same time,
this model cannot be used for forecasting of concentration of vitamins, because
the determination coefficient is low (R?=0.47), which is an evidence of a
significant influence of other factors.

After evaluation of the chemical composition of organic milk, it was
determined that the content of lactose and fat has significant difference
(p<0.05) if compared with conventional milk. The concentration of calcium in
milk samples, obtained from different agricultural systems, compared with data
from literature, was significantly lower (p<0.05). The concentration of thiamin
and riboflavin in organic milk was significantly lower (p<0.05), in comparison
with conventional agriculture. Research results show, if the agricultural system
converts from conventional to organic, the concentration of separate nutrients will convert too.
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The evaluation of concentration of antibodies in organic milk

The concentration of immunoglobulins in milk is influenced by a variety of
factors, including age, health status and stage of lactation.

The concentration of IgA varies from 0.42 to 2.32 g I"' and it has significant
differences (p<0.05) in milks, obtained from different agricultural systems. The
higher concentration of IgA was observed in conventional milk —
1.1240.07 g I'". The widest range of concentration of IgA was determined in
milk, obtained from transitional period.

The concentration of IgA in milk samples decreases in the order:
conventional — transitional period — organic agriculture (Figure 3). The mean
concentration of IgA in organic milk was 5.5 times higher, in comparison with
the data from literature (0.13 g 1"). The concentration of IgA in milk obtained
from transitional period and conventional agriculture was 6.9 and 8.6 times
higher, relatively it could testify the mastitis problems in farms, where milk
samples were obtained. The high concentration of IgA in conventional milk can
relate with cows’ vaccination, what is used in this agricultural system. The
increased concentration of IgA was not related with mastitis, because milk
samples were selected in such way, to eliminate the possibility to analyse milk
samples obtained from mastitis cows. The conductivity of milk was detected
and the conductivities parameters were used for selecting milk samples for
analyses.

The dispersion analysis was used for comparing IgA concentration in milk
samples, obtained from different agricultural systems. A significant difference
(p<0.05) was determined in concentration of IgA in milk samples obtained
from organic and conventional milk.

The concentration of IgG in milk increases in order: conventional to
transitional period and organic agriculture (Figure 4). The concentration of IgG
(g I'") in milk samples obtained from agricultural systems was according to the
data from literature — 0.15-0.80 g I"'. The concentration of IgM has not
significant difference in milk samples.

The mean concentration of IgM in organic milk was the highest -
1.65+0.07 g "' and comparing with milk obtained from transitional period and
conventional agriculture did not have the wide range results. The concentration
of IgM increases in order: conventional — transitional period —
organic agriculture (Figure 5). The concentration of IgM was significantly
higher in organic milk (p<0.05). The mean concentration of IgM in milk
samples from different agricultural systems was significantly higher (p<0.05) in
comparison with the data from literature 0.04—1.00 g I"",

Repeatedly increased IgM concentration in cows’ blood could be explained
as a reaction of inflammation. The concentration of IgM in blood and in milk is
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not proportional, therefore the increased concentration of IgM in milk could not
be considered as the adverse body reaction caused by pathogens.

Increased concentration of immunoglobulins in milk could be evaluated as
positive, because recently the interest for cows’ immunization with aim to
maximize antibodies concentration in milk has increased.

The concentration of lactoferrin was from 0.030 to 0.071 g I"'. The
concentration of lactoferrin increases in order: conventional —
transitional period — organic agriculture (Figure 6.). There is a significant
difference (p<0.05) in the concentration of lactoferrin in milk from different
agricultural systems. The concentration of lactoferrin in organic milk samples
(0.03 g I'") was 1.5 times higher in comparison with conventional milk samples
0.02g1™h.

The concentration of lactoferrin in milk obtained from different agricultural
systems was from 0.020 to 0.350 g I"', according to data from literature. The
increased concentration of lactoferrin in organic milk was not related with
mastitis, it was caused by other factors: cows keeping conditions, immunity
boosting measures and others. Lactoferrin inhibits microorganisms, such as
coliforms and others, for a high concentration of iron ions is required for
existence and reproduction of these microorganisms. Thus a high concentration
of lactoferrin in organic milk indicates the role of a potential
antimicrobiological agent in raw material.

The concentration of lysozyme in milk samples obtained from different
agricultural systems was in a wide range from 0.02 to 0.77 mg 1.

The concentration of lysozyme is important parameter of milk quality; it
impacts milk storage duration and milk processing. Lysozyme is termostable,
75% from lysozyme activity preserves after milk heating up to 75 °C 15 min or
80 °C 15 s. It means that in pasteurised milk the concentration of enzyme is
sufficient for limiting development of microorganisms and for preserving milk
quality. Although there was not found significant difference between organic
and conventional milk samples, but there was marked tendency, the
concentration of lysozyme increases in order: conventional —
transitional period — organic agriculture (Figure 7). The research results show,
that the concentration of lysozyme in organic milk is considerable, as antibody
providing milk quality in due time.

The obtained results could be explained by different agricultural systems,
where farmers used different methods for cow’s immunization. The cow’s
vaccination is used in conventional agriculture, but organic system is based on
cow’s natural immunity fortification without using medicaments. As a result,
the concentration of antibodies in milk were different.
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The evaluation of microbiological and chemical
contamination of organic milk

The somatic cell count, total plate count, the concentration of cadmium,
lead, copper, iron, zinc and the level of aflatoxin M; were determined in this
research.

Somatic cell count (SCC). Antibiotics and other medicine are forbidden in
regular feedstuffs at organic farms, including antibiotic usage for mastitis
treatment, disinfection agent usage is restricted too. All this measures can cause
the decrease of somatic cell count and wide spectrum of mastitis agents in milk.
The dispersion of somatic cell count in organic milk is presented in Figure 8.

47.8% of organic milk samples fitted within the limits of Regulation (EEC)
No 853/2004 of the European Parliament and of the Council laying down
specific hygiene rules for the hygiene of foodstuffs. However 52.2% of milk
samples showed the somatic cell count more than 400 000 ml”, including
25.0% SCC — above 1 000 000 ml™.

The somatic cell count in organic milk ranged between 4 000 to
1 413 000 ml", the mean SCC was 351 123+40 057 ml”, it was lower than in
conventional milk samples at the same time period —391 000 ml™,

Norman and Schaik consider, that somatic cell count in milk obtained from
healthy cows is not more than 200 000 ml”', Konosonoka mentions in her
research, that SCC in healthy cow’s milk is 300 000 mI™. A higher somatic cell
count is a measure for the prevalence of mastitis in a dairy herd and is used by
regulatory agencies as an indicator of the wholesomeness, safety and suitability
of raw milk for human consumption.

The main factor, which influences somatic cell count, is the state of cow’s
health. In organic agriculture the use of antibiotics for mastitis treatment is
restricted. The restriction on antibiotics may lead positively to a more intensive
health promotion and disease prevention efforts, and to consequent and early
intervention in the case of disease. In this way it is possible to decrease number
of antibiotic resistant bacteria in udder and in milk.

Furthermore, the cows’ vaccination, using different vaccines, for example
Staphylococcus aureus and others, increases. As a result some cause of mastitis
is eliminated, but other multiply easy. Today there is not prevalent vaccine for
mastitis prevention and in the near future will not be. In the nature nothing
disappears and changes. Always the role of some microorganisms causing
mastitis will replace and take other, therefore for mastitis treatment and
prevention is necessary to look other ways, and resignation from antibiotic use
is not considered as anomaly. Moreover, if this method will help to limit
potential mastitis pathogens, it will be only positive solution.
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On the other hand the restrictions on antibiotic use may negatively lead to a
non-treatment policy, where animals requiring treatment will not be treated, as
result the somatic cells count is higher than in this case.

The staphylococci percentage of distribution in organic milk samples is
shown in Figure 9.

From the obtained results it is possible to conclude, that milk samples with
increased number of staphylococci (above 2 000 cfu ml") can testify about
cow’s mastitis. Some of coagulase negative staphylococci (CNS) strains were
identified for clarifying main cause of mastitis in organic farms.

For isolates percentage, Staphylococcus aureus was isolated in 34% and
CNS — 63% of analysed organic milk samples. From organic milk samples
Staphylococcus strains were not isolated in 5 cases. Some of CNS strains were
identified (Table 7).

Results have shown that coagulase negative staphylococci and
Staphylococcus aureus have the leading role for initiate of mastitis in organic
milk, what is related to Smolder’s research results, where the main
microorganisms prevailing in organic and conventional milk samples were
CNS, respectively, 46.0 % and 40.9%, Staphyloccocus aureus, respectively,
15.8% and 18.6%.

Somatic cell count in milk is influenced by many factors. Bluzmanis
considers that the increasing somatic cell count has a correlation with the
amount of staphylococci.

The correlation coefficient r<0.5 (0.204) testifies about weak linear
correlation between somatic cell count and staphilococci count. By coeficient’s
p — value (0.051) is higher than 0.05, therefore coefficient is equal to zero. It
means that in this research correlation between SCC and the number of
staphylococci was not found.

Not always the amount of staphylococci influences the increase of amount
of somatic cell count in milk. SCC depends on the nature of mastitis causes,
aggression and other factors. The other authors’ researches verify that there is
the correlation between Staphylococcus aureus and somatic cell count in milk.
At the same time many CNS can cause clinical mastitis, without the rapid
increase of somatic cell count. Therefore, for getting objective research results,
it was necessary to look for correlation between pathogens and SCC.

The correlation between somatic cell count and Staphylococcus species is
shown in Figure 10. The correlation coefficient r<0.5 (0.296) testifies about
weak linear correlation between SCC and Staphylococcus species. The
determination coefficient (R”) is 0.088. It means that in 8.8% cases the changes
of somatic cell count could be explained with the changes of amount of
staphylococci depending on species of staphylococci. In this case it is not
possible to find a correlation, but it is possible to describe the tendency.
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p — value of coefficients (by and b;) was less than 0.05. With probability 95% it
could be asserted, that b, and b; coefficients value is not zero, therefore
tendency between SCC and staphylococcus species exists.

With probability of 99% somatic cell count is significantly different in
organic milk samples, where CNS and CNS and Staphylococcus aureus were
isolated.

The highest increase of somatic cell count was in organic milk samples
from which S.aureus and CNS were isolated. The highest count of
staphylococci in organic milk, independently from staphylococci species, did
not cause a significant increase of SCC. There is a weak linear correlation
between the isolated microorganisms and SCC in milk.

The total plate count is a parameter, which helps to consider the hygienic
conditions in the farms. The total plate count in organic milk samples is
presented in Figure 11.

Despite the high microbiological quality of organic milk, 27% of organic
milk total plate count did not fit within the limits of Regulation (EEC) No
853/2004 of the European Parliament and of the Council laying down specific
hygiene rules for the hygiene of foodstuffs — 100 000 cfu ml™.

In addition, for ensuring high quality milk, it is not enough to cool milk till
+4+6°C in a short period of time (20 — 30 min). The initial quality of milk
depends on: observing sanitary — hygienic rules during milking, cleanness of
equipment and observation of personal hygienic rules. Only honest job and
cleanness can make organic milk better than milk obtained from other
agricultural systems.

Aflatoxin M; (AFM,). Of course, if there is a restricted usage of the
preservatives for preparation of feed in organic agriculture, the risks linked to
aflatoxins contamination could be higher in organic production than in
conventional production. It appears that there are both advantages and
disadvantages, regarding the aflatoxins problem in organic agriculture. Among
the advantages included the use of less nitrogen in organic agriculture, and also
the use of organic nitrogen. The disadvantages are that, since no herbicides are
used in organic farming, there are more weeds, as well as the presence of
Pyralidae. However, in organic agriculture it is possible to reduce the presence
of weeds and Pyralidae, by using crop rotations and other agronomic practices.

The level of alflatoxin M; in organic and conventional milk samples is
given in Table 8.

The obtained results have shown that no AFM, values exceeded the
permissible level - 0.05 pg kg in organic and conventional milk. The study
relating to AFM,; in milk samples found no significant differences (p>0.05)
between organic and conventional milk. The research results relate with Wyss’s
statement, that the level of alfatoxin M, has no significant difference in organic
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and conventional agriculture obtained milks. Martini established that 92% of
organic and conventional milk samples were contaminated with aflatoxin M;.
Ghidini affirms that the contamination of organic milk with aflatoxin M, is
significantly higher in comparison with conventional milk.

The research results show, it is possible to get silage with the level of aflatoxin
M,, which does not exceed the maximum levels for certain contaminants in
foodstuffs set by Regulation (EC) No 466/2001, maximally decreasing usage of
preservatives for feed preparation in organic agriculture.

For producing safe milk for human consumption, the adopting preventive
measures, as good agricultural, processing and storage practice, is necessary.

Heavy metals and trace elements. Organic methods are used to minimize
pollution of air, soil and water, although they cannot ensure that products are
completely free of residues, because of general environmental pollution,
including acid rain, ozone hole and other. There are many of chemical hazards
associated with foods. Contaminants in animal feeds, such as agricultural and
industrial chemicals, heavy metals and other, can give rise to safety hazards in
food of animal origin. However, as mentioned above, organic agriculture does
not reduce level of persistent environmental pollutants in organically grown
products. These may therefore be present in organic feedstuffs and hence in
organic food of animal origin.

The concentration of lead and cadmium in milk samples, obtained from
different agricultural systems is given in Figure 12.

Means values of lead concentration in organic and conventional milk
samples were 0.025+0.002 mg kg wet weight and 0.033+0.001 mg kg wet
weight. In both cases maximum permissible level for such product (0.020 mg
kg ' wet weight) determined by Regulation (EC) No 466/2001 setting
maximum levels for certain contaminants in foodstuffs was exceed. The
concentration of lead in organic and conventional milk have significant
difference (p<0.10). The research results are in conflict with Ghidini
conclusions, that there is no significant difference in the concentration of lead
in organic and conventional milk.

The main sources of lead pollution in the environment are: industrial
production processes and their emissions, road traffic with leaded petrol, the
smoke and dust emissions of gas-fired power stations, the laying of lead sheets
by roofers as well as the use of paints and anti-rush agents. The lead
contamination in organic and conventional milk samples could happen due to
feeding the cows with fodder collected from along the road sides’. The cow
acts as a very effective biological filter diverting lead from her feed to her
bones rather than to her milk.

The mean concentration of cadmium in organic and conventional milk
samples was 0.007+0.001 mg kg" and 0.009+0.001 mg kg wet weight. The
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cadmium content in organic and conventional milk samples was very low and
fairly constant in all types of milk. Cadmium, like lead, is a cumulative poison, i.e.,
the danger lies primarily in the regular consumption of foodstuffs with low
contamination. However, in contrast with lead, the definition of an exact
toxicity limit is not possible for cadmium. The decisive point is whether
absorption of the existing cadmium actually takes place. This is, firstly,
dependent upon the composition of the diet as a whole and, secondly, on the
bio-availability of the cadmium compound present. Again, as with lead, the
cow acts as an effective biological filter and the proportion of ingested
cadmium finding access to milk is extremely small.

The concentration of iron, copper and zinc in milk samples, obtained from
different agricultural systems is given in Figure 13. The concentration of iron
in organic and conventional milk samples was 1.26+0.02 mg kg wet weight,
what is for 0.04 mg kg wet weight higher in comparison with conventional
milk — 1.22+0.03 mg kg wet weight.

The mean concentration of copper in organic milk was
0.210+0.005 mg kg wet weight, in conventional milk — 0.270+0.007 mg kg
wet weight. The significant difference between organic and conventional milk
samples was established (p<0.05). The research results relate Bluzmanis results,
where author found in blood serum, obtained from organic cows, in comparison
with conventional, higher concentration of iron — 38.20 mg%, however lower
concentration of copper — 0.06 mg%.

There is not found significant difference between the concentration of zinc
in organic and conventional milk, but the concentration of zinc in organic milk
for 0.05 mg kg ' wet weight was higher if compared with conventional milk
samples. The research results relate to Bluzmanis research results, who
determined the higher concentration of zinc in organic milk 0.32 mg%, in
comparison with conventional - 0.19 mg%.

Some heavy metals (the so-called trace elements) are essential in very small
concentrations for the survival of all life forms, for example, copper, iron, zinc
and others. Despite this fact, it is often forgotten that in some circumstances, in
higher concentrations, these can also be quite toxic, for example, when they are
present in an organic compound.

The legally accepted upper limits for different heavy metals except lead
though are not exceeded by any analysed milk sample, not even from
conventional bulk milk.

The obtained results verify, that separate parameters of milk chemical
composition (lactose, fat, [gM and lactoferrin content) and quality is higher in
organic milk samples, at the same time the content of thiamin, riboflavin and
IgA is higher in conventional milk. This does not allow to highlight or to slight
the quality of milk obtained from one or other agricultural system.
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CONCLUSIONS

. The concentration of separate nutrients in organic milk compared with
conventional milk is different.

. Statistically significant differences (p<0.05) between organic and
conventional milk were found in content of largest milk component: fat and
lactose.

. The concentration of thiamin and riboflavin was for 34.1% and 35.8%,
lower in comparison with conventional milk. It is explained with
organisation of milking and milk storage process and with low
concentration of silage used in organic herds.

. The mean content of urea in organic milk was 167.4+9.6 mg kg"'. In the
32% of organic milk samples the urea content was lower in comparison
with the data from literature — 150.0 mg kg'. It is explained with
restrictions regarding the amount of concentrate allowed, lower milk yields
in organic farms and influence of season on milk chemical composition.

. Higher concentrations of lactoferrin, IgM and lysozyme in organic milk
could be explained by adaptation of cows to the environmental conditions
and the response of their body to it.

. Staphylococcus aureus (33%) and CNS (62%) prevail in organic milk. It
has significant influence on the somatic cell count. Somatic cell count
exceed 400 000 ml™' in more than 50% of analysed milk samples.

. The mean total plate count exceeds 100 000 cfu ml”, in the analysed
samples, even if, cooling milk till +4+6°C. In general, the hygienic
conditions on the farms are the main cause of the high total plate count in
milk.

. The environment, as significant pollution parameter, influences the
concentration of lead in organic and conventional milks, which is higher
several times than it is legally permissible. Copper, iron, cadmium and zinc
concentrations have not exceeded permissible level in legislation.
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TOPICALITY OF THE RESEARCH

Organic agriculture as an independent sector in Latvia exists from the 20
century nineties. The aim of organic agriculture is to create integrated, human
and environmentally friendly, economically well — balanced agricultural
system, which rests on origin renewable raw materials. Organic agriculture
protects cultivated plant from pests and illness, and provides animals with high
quality feed. The developing of organic agriculture make possible to reduce
agriculture’s negative influence on environment and to improve quality of
products. Because the use of pesticides, organic compounds, exciter for
growing, veterinary drugs and antibiotic in organic agriculture are restricted.
During decreasing public trust for genetically modified products, animals’
diseases, demands and interests for organic food is increasing.

During the last years demand for organic food and the number of
consumers, who assign more attention for high quality food and would like to
know how it is produced, are significantly increasing. Organic agriculture is
characterized by clear basic principles and transparency of product origin,
producing and processing. There are all necessary conditions for producing
qualitative livestock products for internal market and for export: land suitable
for agriculture, chiselled multi-breeds animal herds and ecological situation.

Scientists from different countries have very contradictory opinions about
the chemical composition and quality of organic milk. The evaluation of
chemical composition and quality of organic milk and comparison with
conventional milk in Latvia at the present are not performed. It is the lack of
objective information about organic milk quality. Therefore it is necessary to
evaluate organic milk quality for insuring consumers with safety nutrients and
to help organic farmers to develop organic food production.

After summarizing theoretical adjudgements and experimental data from
literature, the aim of the research work was set as follows - to determine and
to evaluate quality of organic milk.

The following objectives are advanced to achieve the set aim:

1). to determine and to investigate the chemical composition of organic milk;
2). to analyse the level of aflatoxin My, heavy and trace metals (Cd, Zn, Pb, Cu,
Fe) concentration in organic milk;

3). to investigate microbiological quality of organic milk;

4). to determine immunoglobulins: IgA, IgG, IgM, lactoferrin and lysocyme
concentration in organic milk;

5). to compare and to investigate the chemical composition and chemical
contamination of organic milk with conventional milk.
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Novelty of the research — the quality of organic milk in Latvia has been
evaluated in complex, at the first time the concentration of antibodies in organic
milk was determined. The potential differences of chemical composition of
organic milk have been analysed and studied, building on feeding, namely, on
composition of forage and cows’ blood analysis. Differences of chemical
composition and quality of milk obtained from two various agricultural systems
in Latvia were explained.

The scientific significance of the research — the chemical composition,
including content of calcium, antibodies (IgA, IgG, IgM, lactoferrin and
lysocyme) and urea was investigated, the microbiological quality of organic
milk was evaluated, the chemical contamination of organic milk was carried
out. The research results show, that it is possible to get milk with normal
chemical composition without using prophylactic to fortify animal’s immunity
and feed additives.

The economic significance of the research —organic milk’s quality is
evaluated and this evaluation enables to make justly conclusions about organic
milk significance in consumer’s diet.

APPROBATION OF THE RESEARCH WORK

The results have been presented at the six international scientific
conferences, symposiums and congress in Latvia (Latvia University of
Agriculture), Slovenia, Poland, Turkey, Hungary and Greece (see the list on
pages 5-6)

The research results are reflected in six established and reviewed scientific
publications in Latvian and English, all of them are published in the editions
approved by international external and Latvian Council of Science. The list of
publications is presented on page 6.

MATERIALS AND METHODS

The research work has being performed during 2003 October till 2006
November. During the 2006 the data was summarized and statically processed
and the doctor thesis was prepared.

The researches were made:

o In Latvia University of Agriculture the Department of Food Technology The
Scientific - Research Laboratory,

o In Latvia University of Agriculture the Department of Chemistry The
laboratory of Water Analysis,

o In Latvia University of Agriculture Research laboratory of Agronomy
Analysis;
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oIn Latvia University of Agriculture, Institute of Biotechnology and
Veterinary Medicine ,,Sigra” in Microbiological laboratory;

o In University of Latvia Institute of Biology,

o In Riga Center of Reproduction,

o JSC ,,Siguldas station of breeding and artificial insemination”,

o In National Diagnostic Centre at the Food and Veterinary Service.

Organic milk, conventional milk and milk obtained from transitional period
(forward - transitional period milk) were obtained from the farms
”Lejasrembéni”, “’Jaunbiteni”, ,,Kalna Gaurini”, “Alejas”, ,,Cemuri”, which are
located in Keipenes rural district, Ogre’s district. Individual milk samples were
taken from Riga, Cesis, Jelgava and Bauska region’s farmers.

The 61% of Latvian Brown, 2% of Holsteins Black and 37% crosses of
Latvian Brown and Holsteins Black were used for the research. There are
sufficient researches about the influence of cow’s breed on the milk
composition and quality; therefore the factor as breed was not taken to
consideration.

Considering a huge amount of milk samples, all investigated parameter
were not detected for all milk samples. To evaluate the significant difference,
the parameters were randomly arranged; parameters were detected for three
duplications, the mean value of parameter was calculated.

The number of analysed milk samples and standards of analysis are given in
Table 1.

The mean of protein, fat, lactose and somatic cell count in organic milk was
determined and compared with the data for the same time period from Latvia’s
State Agency “Agricultural data centre” (Table 2).

There is only one company, which process organic milk in Latvia, and the
company is located at Keipenes rural district, Ogre’s district. The organic milk
for this company is delivered by following farms: ”Lejasrembéni”,
”Jaunbiteni”, ,Kalna Gaurini”, “Alejas”. To take into consideration, that the
amount of obtained organic milk is 100% from all organic milks, which are
processed, the qualitative factor gives the possibility to consider about organic
milk quality in Latvia, therefore the number of analysed milk samples to
engage as general multitude.

The data was processed using SPSS software package SPSS 11.0. and MS
EXCEL.
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RESULTS AND DISCUSSION

1. The evaluation of chemical composition of organic milk

According to the literature’s data, the feed composition and preparation in
organic and conventional agriculture has differences, therefore the possibility
exists, that chemical composition of organic milk is distinctive from
conventional milk.

The content of lactose, protein and fat in organic milk is given in Table 3.
The mean content of lactose in organic milk samples was 4.85+0.04%, the
significantly higher content of lactose was found (p<0.05) in the milk obtained
from organic farms. The results of research relate to Olivo cognition, that the
content of lactose in organic milk is significantly higher. At the same time,
research results disagree with Bystrom’s, Toledo — Alonzo’s research results,
where the authors affirm, that the content of lactose in organic and conventional
milk have no significant difference.

The little changes are observed in a content of lactose in milk. The higher
content of lactose can be explained with the feed composition, the higher
content of sugar, founded in organic farms’ feed grasses The higher content of
lactose can be explained with unsuccessful regulation of digestion.

The mean content of protein in organic milk was 3.30+0.04%, it was not
significantly different from conventional milk (p>0.05).

The research results relate with Haggar, Kristensen, Bystrom, Mogensen,
Toledo-Alonzo and Ellis, research results, the content of protein in organic and
conventional milk samples have no significant difference. The research results
disagree with Olivo cognition, that the content of protein is higher in
conventional milk samples. The results relate with other research, where
Latvian scientists found the lower content of protein — 7.74+0.07% in blood
obtained from cows of organic agriculture. The research results are in
contradiction with Olivo statement, that the content of protein is higher in
conventional milk samples.

It is not strange, that different results have been reported regarding to the
protein content of organic milk, since organic milk production varies in feeding
regimes. The reason for lower content of protein can be less quantity of sugar
juicy feed, which stimulates production of butyric acid, used for protein
synthesis.

The mean content of fat was 4.98+0.08%; it was significantly higher than in
conventional milk samples.

The research results disagree with Kristensen, Mogensen, Toledo-Alonzo,
Olivo cognitions, that fat content is higher in conventional milk. Haggar,
Bystrém, Ellis found no significant difference between organic and
conventional milk samples.
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The higher content of fat in organic milk can explain with differences in
keeping and feeding conditions. The high quality feed well balanced and rich
with cellulose, always was available in organic farms.

The content of urea is influenced by following factors: feed composition
and dose, the weight of cows, milk yield, season, month and lactation. The
content of urea in organic milk samples is shown in Figure 1.

The urea content in organic milk samples was ranged between 64.90 and
252.56 mg kg'. The mean content of urea was 167.43+9.64 mg kg ', which
was fit in common limit with milk from 150 to 300 mg kg™ In 32% of organic
milk samples the content of urea was for 29.6 mg kg lower than 150 mg kg™
Only 8% of analysed organic milk samples do not incorporate in Rajala —
Schultz data limit 103 mg kg™ to 154 mg kg™

The research results relate with Toledo — Alonzo results, where author
determines significant difference in content of urea in milk from different
agricultural systems. The difference between the urea content in organic and
conventional milk samples can be explained with stricter rules regarding to the
amount of concentrate allowed in organic farms.

The higher amount of concentrate allowed has a negative influence on
spurekla function and milk production.

The lower production intensity in organic farms, what Jemeljanovs’
research results affirm, should be a possible explanation of the low milk urea
level in organic milk found in this study.

As livestock specialists suppose, the content of urea in milk should be till
150 mg kg'', if it is higher, it burdens inseminate. It means that from this point
of view, the urea content in organic milk samples is normal.

The lowest content of urea in 32% of samples could explain with low
content of soluble nitrogen in feed and with seasonal changes of milk. The
lowest content of urea, according to Godden’s data, is from April to June. The
Dursts’s research shows that the normal content of protein, what was found in
organic milk — 3.18%, and low content of urea could explain with the low
content of total protein in feed. At the same time, according research results,
the total protein content in feed grasses getting from organic farms is higher —
3.26+0.21% in comparison with conventional — 2.99+0.30%.

Hojman notifies that the content of urea in milk correlates with fat content
in milk. To verify Hojman’s statement, that there was the correlation between
content of fat and urea in milk, the regression analyse was used. The correlation
coefficient was gotten 0.246, which showed, that there was weak connection.
The factor - fat content in milk is not significant (p>0.05), it means that model
is not statistically significant. Within the framework of this research, the
correlation between urea and fat content was not found.
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The content of calcium in milk is influenced by feed components, season
and physiological factors of animal. The content of calcium in milk samples is
shown in Table 4.

The content of calcium in organic milk samples was ranged between 20 and
25 mmol 17, the mean content of calcium was 21.9+0.22 mmol I"'. However
statistically significant difference in content of calcium between organic and
conventional milk samples was not found. The mean content of calcium in milk
from different agricultural systems was significantly lower compared with the
data from literature 30 mmol 1.

Gorbatova mentions, that the content of calcium in milk obtained in
summer period, when the milk samples were collected, is lower in comparison
with milk samples obtained in winter. The lowest content of calcium can
observe in mastitis cow milk, the content of calcium in mastitis cow’s milk can
be for 9% lower.

The content of calcium in milk increases in following order: from
conventional to organic agriculture. The significant difference in content of
calcium (p>0.05) in organic and conventional milk samples was not found. The
cows kept in organic agriculture didn’t get mineral additives, as result raising
immunity of organic cows is possible only by natural methods. It means that it
is possible to achieve the same results as in conventional agriculture, by using
organic methods. In conventional agriculture animals are treated with
antibiotics and other medicaments, but disease is not prevented.

Bluzmanis notes, that in blood serum from organic cows the relation
between calcium and phosphorus (2:1) is better, then in conventional (2.27:1).

Within the framework of research the content of thiamin (Table 5) and
riboflavin were determined in milk.

The content of thiamin in organic milk samples was for 34.1% lower
compared with conventional milk and it was significantly lower (p<0.05) in
comparison with the data from literature and conventional milk. The content of
thiamin in conventional milk was 0.41+0.01 mg 1", it agrees with the data from
literature.

The parameters of content of riboflavin in milk are given in Table 6. The
content of riboflavin in organic milk ranged from 1.28 to 2.96 mg I"". Still the
mean content of riboflavin in organic milk was 1.70£0.10 mg I"" and it was for
35.8% lower than in conventional milk, statistically significant difference
between organic and conventional milk samples (p<0.05) was found. The
significant difference was not established, mean content of riboflavin in organic
milk was compared with data from literature.

Many authors were accent that the content of thiamin and riboflavin is not
varying in different seasons and the cow’s feed has no significant influence on
it. However there is still a possibility that feed can influence the content of
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thiamin and riboflavin in milk, especially if the cow’s feed is reach with grain
and flour. The lower amount of concentrate allowed, used in organic farms, can
negatively influence the content of thiamine and riboflavin in organic milk.
During the decreasing amount of concentrate allowed in organic farms was
established the lower concentration of thiamine and riboflavin in milk. Light
contributes to decrease of the concentration of riboflavin in milk, therefore
milking and pretreatment organization in organic farms is one of the most
significant factors, which impact the concentration of these vitamins.

The research results do not allow to say, that organic milk is better than
milk obtained from other agricultural systems. Very often organic farmers
accent the wholesomeness and higher concentration of vitamins in organic
products, but research results don’t verify it. It is very important, thence EU
Regulation about food wholesomeness was enforced in Latvia. Any
pronounced statement about the higher concentration of vitamins and other
substances should be confirmed with research results. It is important for
organic farmers too. When research results will be inquired, it will help to make
the accent and to popularise friendly to the environment and nature products
production.

Within the framework of research, it was verified the correlation between
concentration of thiamine and riboflavin. The correlation between the
concentration of thiamine and riboflavin is shown in Figure 2.

The correlation coefficient r>0.5 (0.68) testifies, that there is a linear
correlation between concentration of thiamine and riboflavin. The
p - value<0.05, it means, that if the concentration of thiamine increases, the
concentration of riboflavin increases too and vice versa. At the same time, this
model can not be used for forecasting concentration of vitamins, because the
determination coefficient is low (R*=0.47).

After evaluation of chemical composition of organic milk, is determined,
that the content of lactose and fat has significant difference compared with
conventional milk. The concentration of calcium in milk samples, obtained
from different agricultural systems, compared with data from literature, was
significantly lower. The concentration of thiamine and riboflavin in organic
milk was significantly lower, in comparison with conventional agriculture.
Research results show, if the agricultural system converts from conventional to
organic, the concentration of separate nutrients will convert too.

2. The evaluation of concentration of antibodies in organic milk

The concentration of immunoglobulins in milk is influenced by a variety of
factors, including age, health status and stage of lactation.

The concentration of IgA varies from 0.42 to 2.32 g 1" and it has significant
differences (p<0.05) in milks, obtained from different agricultural systems. The
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higher concentration of IgA was observed in conventional milk —
1.12+0.05 g I"'. The widest range of concentration of IgA was determined in
milk, obtained from transitional period.

The concentration of IgA decreases in order: conventional—transitional
period—organic agriculture (Figure 3). The mean concentration of IgA in
organic milk was 5.5 times higher, in comparison with the data from literature
(0.13 g I'"). The concentration of IgA in milk obtained from transitional period
and conventional agriculture was 6.9 and 8.6 times higher, relatively it could
testify the mastitis problems in farms, where milk samples were obtained. For
once, the high concentration of IgA in conventional milk can relate with cows’
vaccination, what is used in this agricultural system. The increased
concentration of IgA was not relate with mastitis, because milk samples were
selected in such way, to eliminate the possibility to analyse milk samples
obtained from mastitis cows. The conductivity of milk was detected and
conductivities parameters was used for selecting milk samples for analyses.

The dispersion analysis was used for comparing IgA concentration in milk
samples, obtained from different agricultural systems. The significant
difference was determined in concentration of IgA in milk samples obtained
from organic and conventional milk.

The concentration of IgG in milk increases in order: conventional to
transitional period and organic agriculture (Figure 4). The concentration of IgG
(g I'") in milk samples obtained from agricultural systems was according to the
data from literature — 0.15-0.8 g I'".

The mean concentration of IgM in organic milk was the highest -
1.65+0.07 g "' and comparing with milk obtained from transitional period and
conventional agriculture did not have the wide range results. The concentration
of IgM increases in order: conventional—transitional period—
organic agriculture (Figure 5). The concentration of IgM was significantly
higher in organic milk. The concentration of IgM in milk samples from
different agricultural systems had significantly higher in comparison with the
data from literature 0.04 — 1.00 g I'".

Repeatedly increases IgM concentration in cows’ blood explained as
reaction of inflammation. The concentration of IgM in blood and in milk is not
proportional, therefore increased concentration of IgM is not react of pathogen.

Increased concentration of immunoglobulins in milk could evaluate as
positive, because recently the interest for cows’ immunization with aim to
maximize antibodies concentration in milk increase.

The concentration of lactoferrin was from 0.03 to 0.071 g I'. The
concentration of lactoferrin  increases in  order: conventional—
transitional period—organic agriculture (Figure 6.). There has significant
difference in the concentration of lactoferrin in milk from different agricultural
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systems. The concentration of lactoferrin in organic milk samples (0.03 g I™")
was 1.5 times higher in comparison with conventional milk samples (0.02 g 1'").

The concentration of lactoferrin in milk obtained from different agricultural
systems was according to the literature’s data from 0.02 to 0.350 g I"'. For once
the high concentration of lactoferrin in organic milk was not related with
mastitis and there are other factors: cows keeping conditions, cow’s natural
immunity fortification and others. Lactoferrin inhibits microorganisms, such as
coliforms and others. For existence and multiplying of microorganisms the high
concentration of iron ion is required. The high concentration of lactoferrin in
organic milk indicates the role of potential antimicrobiological agent in raw
material.

The concentration of lysozyme in milk samples obtained from different
agricultural systems was in a wide range from 0.02 to 0.77 mg 1.

The concentration of lysozyme is important parameter of milk quality; it
impacts milk storage duration and milk processing. Lysozyme is termostable,
75% from lysozyme activity preserves after milk heating up to 75°C 15 min or
80°C 15 s. It means that in pasteurised milk the concentration of enzyme is
sufficient for limiting development of microorganisms and for preserving milk
quality. Although there was not found significant difference between organic
and conventional milk samples, but there was marked tendency, the
concentration  of lysozyme increases in order: conventional—
transitional period—organic agriculture (Figure 7). The research results show,
that the concentration of lysozyme in organic milk is considerable, as antibody
providing milk quality in due time.

Obtained results we could clarify with different agricultural systems, where
farmers used different methods for cow’s immunization. The cow’s vaccination
is used in conventional agriculture, but organic system is based on cow’s
natural immunity fortification without using medicaments. As result, the
concentration of antibodies in milk was different.

3. The evaluation of microbiological and chemical contamination of
organic milk

The somatic cell count, total plate count, the concentration of cadmium,
lead, copper, iron, zinc and the level of aflatoxin M; were determined in this
research.

Somatic cell count (SCC). Antibiotics and other medicine are forbidden in
regular feedstuffs at organic farms, including antibiotic usage for mastitis
treatment, disinfection agent usage is restricted too. All this measures can cause
the decrease of somatic cell count and wide spectrum of mastitis agents in milk.
The dispersion of somatic cell count in organic milk is presented in Figure 8.
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47.8% of organic milk samples were according the limits of Regulation
(EC) No 853/2004 of the European Parliament and of the Council laying down
specific hygiene rules for the hygiene of foodstuffs. However 52.2% of milk
samples somatic cell count were more than 400 000 ml™, including 25% SCC —
more than 1 000 000 ml™.

The somatic cell count in organic milk had ranged between 4 000 to 1 413
000 ml", the mean SCC was 351 12340 057 ml", it was lower than in
conventional milk samples at the same time period — 391 000 ml™.

Norman and Schaik consider, that somatic cell count in milk obtained from
healthy cows is not more than 200 000 ml’, KonoSonoka mentions in the
research, that healthy cow’s milk SCC is 300 000 ml"'. Somatic cell count is a
measure for the prevalence of mastitis in a dairy herd and used by regulatory
agencies as an indicator of the wholesomeness, safety and suitability of raw
milk for human consumption.

The main factor, which influences somatic cell count, is the state of cow’s
health. In organic agriculture the use of antibiotics for mastitis treatment is
restricted. The restriction on antibiotics may lead positively to a more intensive
health promotion and disease prevention effort, and to consequent and early
intervention in the case of disease. In this way it is possible to decrease number
of antibiotic resistant bacteria in udder and in milk.

Furthermore, the cows’ vaccination, using different vaccines, for example
Staphylococcus aureus and others, increases. As result some cause of mastitis is
eliminated, but other multiply easy. Today there is not prevalent vaccine for
mastitis prevention and in the near future will not be. In the nature nothing
disappears and changes. Always the role of some microorganisms causing
mastitis will replace and take other, therefore for mastitis treatment and
prevention is necessary to look other ways, and resignation from antibiotic use
is not considered as anomaly. Moreover, if this method will help to limit
potential mastitis pathogens, it will be only positive.

On the other hand the restrictions on antibiotic use may negatively lead to a
non-treatment policy, where animals requiring treatment will not be treated, as
result the somatic cells count is higher than in this case.

The staphylococci percentage of distribution in organic milk samples is
shown in Figure 9.

From obtained results is possible to conclude, that milk samples with
increased number of staphylococci (above 2 000 cfu ml") can testify about
cow’s mastitis. Some of coagulase negative staphylococci (CNS) strains were
identified for clarifying main cause of mastitis in organic farms.

For isolates percentage, Staphylococcus aureus was isolated in 34% and
CNS — 63% of analysed organic milk samples. From organic milk samples
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Staphylococcus strains were not isolated in 5 cases. Some of CNS strains were
identified (Table 7).

Results have shown that coagulase negative staphylococci and
Staphylococcus aureus have the leading part for initiate of mastitis in organic
milk, what is related with Smolder’s research results, where the main
microorganisms prevail in organic and conventional milk samples were CNS,
respectively, 46.0 % and 40.9%, Staphyloccocus aureus, respectively, 15.8%
and 18.6%.

Somatic cell count in milk is influenced by many factors, Bluzmanis
considers, that the increasing somatic cell count has correlation with the
amount of staphylococci.

The correlation coefficient r<0.5 (0.204) testifies about weak linear
correlation between somatic cell count and staphilococci count. By coeficient’s
p — value (0.051) is higher than 0.05, therefore coefficient is equal zero. It
means that in this research correlation between SCC and the number of
staphylococci was not found.

Not always the amount of staphylococci influences the increase of amount
of somatic cell count in milk. SCC depends on the nature of mastitis causes,
aggression and other factors. The other authors’ researches verify that it is the
correlation between Staphylococcus aureus and somatic cell count in milk. At
the same time many CNS can cause clinical mastitis, without the rapid increase
of somatic cell count. Therefore, for getting objective research results, it was
necessary to look correlation between pathogens and SCC.

The correlation between somatic cell count and Staphylococcus species is
shown in Figure 10. The correlation coefficient r<0.5 (0.296) testifies about
weak linear correlation between SCC and Staphylococcus species. The
determination coefficient (R”) is 0.088. It means that in 8.8% cases the changes
of somatic cell count can explain with the changes of amount of staphylococci.
In this case it is not possible to find for correlation, but it is possible to describe
the tendency. P — value of coefficients (b, and b;) was less than 0.05. With
probability 95% it can affirm, that by and b; coefficients value is not zero,
therefore tendency between SCC and staphylococcus species exists.

With probability 99% somatic cell count is significantlly different in
organic milk samples, where CNS and CNS and Staphylococcus aureus were
isolated.

The higher increase of somatic cell count was in organic milk samples in
which the S.aureus and CNS was isolated. The highest count of staphylococci
in organic milk, independent from staphylococci species, doesn’t cause the
significant increase of SCC. It is weak linear correlation between isolated
microorganisms and SCC in milk.

59



The total plate count is parameter, which helps to consider about hygienic
conditions in the farms. The total plate count in organic milk samples is given
in Figure 11.

Despite the high microbiological quality of organic milk, 27% of organic
milk total plate count was not according to the limits of Regulation (EC) No
853/2004 of the European Parliament and of the Council laying down specific
hygiene rules for the hygiene of foodstuffs — 100 000 cfu ml™.

In addition, for insuring high quality milk, it is not enough to cool milk till
+4+6°C for a short period of time (20 — 30 min). The initial quality of milk is
depended on: noticing sanitary — hygienic rules in milking time, cleanness of
equipment and consideration of personal hygienic rules. Only honest job and
cleanness can make organic milk better than milk obtained from other
agricultural systems.

Aflatoxin M. Of course, if organic agriculture is restricted usage of the
preservatives for preparation of feed, the risks linked to aflatoxins
contamination could be higher in organic production than in conventional
production. It appears that there are both advantages and disadvantages,
regarding to the aflatoxins problem in organic agriculture. Among the
advantages included the use of less nitrogen in organic agriculture, and also the
use of organic nitrogen. The disadvantages are that, since no herbicides are
used in organic farming, there are more weeds, as well as the presence of
Pyralidae. However, in organic agriculture it is possible to reduce the presence
of weeds and Pyralidae, by using crop rotations and other agronomic practices.

The level of alflatoxin M, in organic and conventional milk samples is
given in Table 8.

Obtained results have shown that no AFM,; values were exceeded
permissible level - 0.05 pg kg in organic and conventional milk. The study
relating to AFM, in milk samples found no significant differences between
organic and conventional milk. The research results relate with Wyss’s
statement, that the level of alfatoxin M, has no significant difference in organic
and conventional agriculture obtained milks. Martini established that 92% of
organic and conventional milk samples were contaminated with aflatoxin M.
Ghidini affirms that the contamination of organic milk with aflatoxin M, is
significantly higher in comparison with conventional milk.

The research results show, it is possible to get silage with level of aflatoxin
M, which don’t exceed Regulation (EC) No 466/2001 setting maximum levels
for certain contaminants in foodstuffs, maximally decreasing usage of
preservatives for feed preparation in organic agriculture.

For producing safe milk for human consumption, the adopting preventive
measures, as good agricultural, processing and storage practice, is necessary.
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Heavy metals and trace elements. Organic methods are used to minimize
pollution of air, soil and water, although they cannot ensure that products are
completely free of residues, because of general environmental pollution,
including acid rain, ozone whole and other. There are many of chemical
hazards associated with foods. Those chemical contaminants are coming from
general environmental pollution. Contaminants in animal feeds, such as
agricultural and industrial chemicals, heavy metals and other, can give rise to
safety’s hazards in food of animal origin. However, as pointed above, organic
agriculture does not reduce level of persistent environmental pollutants in
organically grown products. These may therefore be present in organic
feedstuffs and hence in organic food of animal origin.

The concentration of lead and cadmium in milk samples, obtained from
different agricultural systems is given in Figure 12.

Means of lead concentration in organic and conventional milk samples were
0.025+0.020 mg kg™ wet weight and 0.033+0.001 mg kg™ wet weight. In both
cases maximum permissible level for such product (0.020 mg kg ' wet weight)
determined by Regulation (EC) No 466/2001 setting maximum levels for
certain contaminants in foodstuffs was exceed. The concentration of lead in
organic and conventional milk have significant difference (p<0.10). The
research results are in conflict with Ghidini conclusions, that there is no
significant difference in the concentration of lead in organic and conventional
milk.

The main sources of lead pollution in the environment are: industrial
production processes and their emissions, road traffic with leaded petrol, the
smoke and dust emissions of gas-fired power stations, the laying of lead sheets
by roofers as well as the use of paints and anti-rush agents. The lead
contamination in organic and conventional milk samples could happen due to
feeding the cows with collected from along the road sides’ fodder. The cow
acts as a very effective biological filter diverting lead from her feed to her
bones rather than to her milk.

The mean concentration of cadmium in organic and conventional milk
samples was 0.007+0.001 mg kg ™' and 0.009+0.001 mg kg wet weight. The
cadmium content in organic and conventional milk samples was very low and
fairly constant in all types of milk. Cadmium, like lead, is a cumulative poison,
i.e., the danger lies primarily in the regular consumption of foodstuffs with low
contamination. However, in contrast with lead, the definition of an exact
toxicity limit is not possible for cadmium. The decisive point is whether
absorption of the existing cadmium actually takes place. This is, firstly,
dependent upon the composition of the diet as a whole and, secondly, on the
bio-availability of the cadmium compound present. Again, as with lead, the
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cow acts as an effective biological filter and the proportion of ingested
cadmium finding access to milk is extremely small.

The concentration of iron, cooper and zinc in milk samples, obtained from
different agricultural systems is given in Figure 13. The concentration of iron
in organic and conventional milk samples was 1.26+0.02 mg kg wet weight,
what is for 0.04 mg kg wet weight higher in comparison with conventional
milk — 1.2240.03 mg kg ' wet weight.

The mean concentration of cooper in organic milk was
0.201+0.005 mg kg ' wet weight, in conventional milk — 0.27+0.007 mg kg ™'
wet weight. The significant difference between organic and conventional milk
samples was established (p<0.05). The research results relate Bluzmanis results,
where author found in blood serum, obtained from organic cows, in comparison
with conventional, higher concentration of iron — 38.20 mg%, however lower
concentration of copper — 0.06 mg%.

There is not found significant difference between the concentration of zinc
in organic and conventional milk, but the concentration of zinc in organic milk
for 0.05 mg kg ' wet weight was higher compared with conventional milk
samples. The research results relate to Bluzmanis research results, author have
determined the higher concentration of zinc in organic milk 0.32mg%, in
comparison with conventional - 0.19mg%.

Some heavy metals (the so-called trace elements) are essential in very small
concentrations for the survival of all life forms, for example, copper, iron, zinc
and others. Despite this fact, it is often forgotten that in some circumstances, in
higher concentrations, these can also be quite toxic, for example, when they are
present in an organic compound.

The legally accepted upper limits for different heavy metals except lead
though are not exceeded by any analysed milk sample, not even from
conventional bulk milk.

The obtained results verify that separate parameters of milk chemical
composition (lactose, fat, IgM and lactofferin content) and quality is higher in
organic milk samples, at the same time the content of thiamin, riboflavin and
IgA is higher in conventional milk. This does not allow to highlight or to slight
the quality of milk obtained from one or other agricultural system.

CONCLUSIONS

9. The concentration of separate nutrients in organic milk compared with
conventional milk is different.

10. Statistically significant differences between organic and conventional milk
were found in content of important milk component: fat and lactose.

11. The mean content of urea in organic milk was 167.4+9.6 mg kg'. In the
32% of organic milk samples the urea content was significant lower
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according to the data from literature - 150 mg kg™. It is explained with
restrictions regarding the amount of concentrate allowed and lower milk
yields in organic farms.

12. The concentration of thiamin and riboflavin was for 34.1% and 35.8%
lower in comparison with conventional milk. It is explained with
organisation of milking and storage process and with low concentration of
silage used in organic herds.

13. The environment, as significant pollution parameter, influence the
concentration of lead in organic and conventional milks, but copper, iron,
cadmium and zinc concentrations have not exceeded permissible level.

14. Staphylococcus aureus (33%) and CNS (62%) prevail in organic milk. It
have significant influence on the somatic cell count. Somatic cell count
exceed 400 000 ml"' more than 50% of analysed milk samples.

15. The mean total plate count exceeds 100 000 cfu ml’, cooling milk till
+4+6°C. In general, the hygienic conditions on the farms are the main cause
for the high total plate count in milk.

16. The different concentrations of lactoferrin, IgM and lysocyme in organic
and conventional milk are demonstrated significant cow’s immunity
fortification influence in organic agriculture.
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