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PETIJUMA AKTUALITATE

Mezam un meZzsaimniecibai ir biitiska loma Latvijas tautsaimnieciba, tomer
ar jédzienu ,,meza vertiba” biezak saprot tikai koksnes, meza zemes kadastralo
vai tirgus vertibu. Pargjas meza vértibas — ekologiskas un socialas veértibas, t.sk.
medibas, bieZi vien netick nemtas vera, jo ir metodologiskas un praktiskas
grutibas tas novertét naudas izteiksmé, lai var€tu salidzinat ar koksnes un
zemes vertibu.

P&c Centralas statistikas parvaldes datiem Latvija 2011. gada ir registreti ap
33 000 mednieku, no tiem aktivi ir ap 20 000. Medibas ir populars sporta veids,
un nomeditic dzivnieki — briedis, alnis, stirna, meZacuka vai bebrs — katru
rudens un ziemas periodu dod ievérojamu ieguldijumu apgadé ar partiku,
nodro§inot vai daudzveidojot daudzu gimenu maltites. Nomeditie dzivnieki tiek
nodoti arT parstrades uzgpémumiem, restoraniem un nonak mazumtirdznieciba.
P&dgjo gadu laika savvalas dzivnieku galas popularitate pieaug un ta tiek
uzskatita par nozimigu produktu cilveéku uztura.

Tam ir vairaki iemesli: augsta produkta biologiska veértiba — liels
olbaltumvielu daudzums ar plasu neaizvietojamo aminoskabju spektru, zems
tauku saturs ar lielu polinepiesatinato taukskabju daudzumu, salidzinot ar
majdzivnieku galu. Medijuma gala ir svarigs B grupas vitaminu, mikro un
makro elementu avots, ar ievérojami lielu dzelzs saturu, turklat ir tira no zalu
atlickam un augSanas hormoniem. Cilvékiem labak apzinoties veseligas
partikas ietekmi uz dzives kvalitati, medijuma galas augstsvertigas ipasibas tiek
aizvien atzinigak novertétas.

Patérétaju vidi ir liela interese par dzivnieku galu, kuras ieguvei dzivnieki ir
audz&ti iespéjami tuvu dabigiem apstakliem. Sadiem nosacijumiem atbilst ari
medfjuma gala, nomedijamo dzivnieku augSanas apstakliem palidzot saglabat
tai raksturigo augsto uzturvertibu un specifiskas sensoras pasibas (Daszkiewicz
et al., 2009; Soriano et al., 2006; Vergara et al., 2003; Rywotycki, 2003).
Rekinoties ar paterétaju velmém lietot uztura augstvertigu galu un tas
produktus, arvien vairak Iidzas tradicionalajam lauksaimniecibas nozarém —
lopkopibai, ctkkopibai un putnkopibai — tiek audzeti savvalas dzivnieki,
Latvija attistot briezu audz&Sanu nebrivé. Sada audzéianas tehnologija dod
iespgju efektivi izmantot zalaju platibas valsti, ieglit augstas kvalitates galu,
nodro§inat ar medijjumu galu paterétajus. Ta ir Latvija viena no
perspektivakajam nozarém, kura paver plasas eksporta iesp&jas. Sadi ir
iespgjams planot nomedito dzivnieku skaitu, ieglito galas dzaudzumu un
nodros$inat noteiktu izejvielas apjomu parstradei.

Medibu sezona parsvara ir rudens un ziemas méneSos, bet paterétaji
jaapgada visu gadu, turklat, lai nodroSinatu pietiekamu produktu apjomu,
medibas iegiita gala ir jauzglaba. Lai pagarinatu tas uzglabasanas laiku, galu
salde.



Pedgjos gados partikas rtpnieciba saldétu galu plasi izmanto parstrade.
Tadel, lai ieglitu kvalitativu izejvielu, ir loti svarigi zinat visas izmainas, kas
notikuSas ar galu lidz tas atlaidinasanai.

Promocijas darba pétijuma objekts ir Latvija medito dzivnieku: alnu (Alces
alces), staltbriezu (Cervus elaphus), stirnu (Capreolus capreolus), mezaciiku
(Sus scrofa scrofa) liemeniem atlasits garais jostas muskulis (m.logissimus
lumborum) un no bebra liemeniem atlasits augsstilba divgalvainais ciskas
muskulis (biceps femoris).

Promocijas darba hipotéze — Latvija nomedito savvalas dzivnieku un
nebrivé audzeto briezu gala ir kvalitativs produkts ar augstu biologisko veértibu.

Promocijas darba hipotézi pierada ar tézém:

1. savvalas dzivnieku gala ir uzturprodukts ar augstu olbaltumvielu un
zemaku tauku saturu, ka arT optimalu to savstarp&jo attiecibu;

2. nebrive audzetu staltbriezu un savvala meditu staltbriezu galas kimiskais
sastavs butiski atskiras;

3. savvalas dzivnieku galas saldéSana un saldétas galas uzglabasana biitiski
nemaina galas sastavu,

4. savvalas dzivnieku galai ir augsta biologiska vertiba.

Promocijas darba meérkis ir analizét savvalas dzivnieku galas kimisko
sastavu, uzturvértibu un kvalitati, izvertét to izmainas galas saldéSanas un
uzglabasanas laika.

Darba mérka sasnieg8anai izvirziti $adi uzdevumi:

1. noteikt savvalas dzivnieku galas kimisko sastavu;

2. izvertet savvalas dzivnieku galas kvalitati;

3. salidzinat savvala un nebriveé audzetu staltbriezu galas kimisko sastavu
un uzturvertibu;

4. analizét saldéSanas un uzglabasanas ietekmi uz staltbriezu un mezaciiku
galas kvalitati, kimisko sastavu un audu mikrostruktiiru;

5. izvertét savvalas dzivnieku galas uzturvértibu un nozimi uztura.

Promocijas darba novitate un zinatniskais nozimigums.

Promocijas darba veikts jauns pétijums par Sobrid Latvija aktualu, bet maz
pétitu savvalas dzivnieku — alnu, staltbriezu, stirnu, meZaciiku un bebru galas
Kimisko sastavu, dots to uzturvertibas novertgjums. leglitie rezultati zinatniski
pamato savvalas dzivnieku galas lietosanu uztura, daudzpusigi izvert§jot tas
biologisko un uzturvértibu.



Promocijas darba tautsaimnieciska nozime.

1. Iegitas atzinas bitiski papildina 1idz §im veiktos p&tijumus savvalas
dzivnieku galas sastava un kvalitates izpet€ un Latvijas partikas
produktu sastava datubazes (piecjams: www.partikasdb.lv/partikas-
sastava-datubaze/par-datubazi) informaciju.

2. Savvalas dzivnieku gala noteiktie raditaji palidzes razotajiem izvertet
saldetas galas uzturvértibas izmainas uzglabasanas laika un jaunu
produktu razo$ana.

3. Nebrivé audzetu staltbriezu atSkirigas €dinasanas ietekm& galas sastavs
atSkiras no savvala nomeditu staltbriezu galas.

ZINATNISKA DARBA APROBACIJA

Pétijjuma rezultati apkopoti un publicéti monografijas nodala, 12

recenz€tos izdevumos, kurus ir atzinusi Latvijas Zinatnes padome, un
publicésanai iesniegts viens manuskriprs.
Publikacijas / Publications

1.

Strazdina V., Jemeljanovs A., Sterna V., Ikauniece D. (2014) Nutritional
characteristics of wild boar meat hunted in Latvia. In: FOODBALT-2014:
9th Baltic Conference on Food for Consumer Well-being Conference
Proceedings. Jelgava, Latvia University of Agriculture, Faculty of Food
Technology, Jelgava: LLU. p. 32-36.

ISSN 2255-9809; ind Scopus.

Strazdina V., Konosonoka I. H., Sterna V., Antone U., l.kauniece D.
(2013) Biologiski aktivu baribas vielu atsevis$ku komponentu ietekme uz
brieza galas biokimisko sastavu. No: Vietéjo resursu ( zemes dziJu, meza,
partikas un transporta) ilgtspéjiga izmantoSana - jauni produkti un
tehnologijas (NatRes). Valsts petijumu programma, 2010-2013. Rakstu
krajums. Latvijas Valsts koksnes kimijas institits, SIA ,,Agentira Radars”
241-245 Ipp.

ISBN 978-9934-14-010-5. Tiessaites piekluve:
http://www.kki.lv/dokumenti/VPP_NatRes_Rakstu_Krajums.pdf

Strazdina V., Jemeljanovs A., Sterna V. (2013) The nutrition value of wild
animal meat. In: Proceedings of the Latvian Academy of sciences. Section
B, Vol. 67 (2013), No. 4 (685), p. 20-30.

ISSN 1407-0009X; ind CAB Abstracts; ind Scopus; ind Agris. TieSsaites
piekluve: http://versita.com/plassneas

Strazdina V., Jemeljanovs A., Sterna V., Ikauniece D. (2013) Nutrition
value of deer, wild boar and beaver meat hunted in Latvia. In: International
Proceedings of Chemical, Biological and Environmental Engineering. Vol.
53, Proceedings of the 2nd International conference on Nutrition and Food
Sciences. Singapure, July 27-28, 2013, p.71-76.
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ISSN  2010-4618; ISBN 978-981-07-7051-8. TieSsaites piekluve:
www.ipcbee.com

5. Strazdina V., Jemeljanovs A., Sterna V., Antone U. (2013) Evaluation of
nutrition value of beaver meat obtained in Latvia wildlife. In: Proceedings.
23" International Symposium ,,New technologies incontemporary animal
production” Novi Sad, Serbia, 19-21 June, 2013, p. 325-327.

6. Jemeljanovs A., Zitare 1., KonoSonoka I. H., Krastina V., Proskina L.,
Jansons 1., Strazdipna V. (2012) Evaluation of meat used for human
consumption in Latvia. In: Proceedings of the Latvian Academy of
Sciences. Section B, Vol. 66 No. 3 (678). p. 87-95.

ISSN 1407-009X. DOI: 10.2478/v10046-012-0001-4. CAB Abstracts; ind
Scopus; ind Agris; TieSsaites piekluve:
http://www.degruyter.com/view/j/prolas.2012.66.issue-3/v10046-012-0001-
4/ v10046-012-0001-4.xml?format=INT

7. Strazdina V., Jemeljanovs A., Sterna V. (2012) Fatty acids composition of
elk, deer, roe deer and wild boar meat hunted in Latvia. In: World Academy
of science, Engineering and Technology, Rome, Italy. Issue 69, p. 840-843.
ISSN 2010-376X; ISSN 2010-3778; Tiessaites pickluve:
http://www.waset.org/journals/waset/v69/v69-164.pdf

8. Strazdina V., Jemeljanovs A., Sterna V., Paeglitis D. (2012) Evaluation of
nutrition value of deer meat obtained in Latvian farms and wildlife. In:
Landbauforschung. vTl Agriculture and Forestry Research. Special issue
362: Tackling the Future Challenges of Organic Animal Husbandry.
Proceedings of the 2™ Organic Animal Husbandry conference
Hamburg/Trenthorst, Germany, 12-14 Sep, p.478-481.

ISSN 0376-0723; ISBN 978-3-86576-094-4. Tiessaites piekluve:
http://literatur.vti.bund.de/digbib_extern.dn050754.pdf

9. Strazdipa V., Jemeljanovs A., Sterna V. (2012) Staltbriezu (Cervus
elaphus) galas kimiska sastava izverte§jums Latvija. No: Zinatne Latvijas
lauksaimniecibas nakotnei: partika, lopbariba, Skiedra un energija : LLU
Lauksaimniecibas fakultates, Latvijas Agronomu biedribas un Latvijas
Lauksaimniecibas un meza zinatnu akad@mijas organiz€tas zinatniski
praktiskas konferences raksti, Jelgava, 23.-24. februars, Jelgava, 219-
223.1pp.

ISBN 978-9984-48-059-6. ind CAB Abstracts; ind CABI full text; ind
Agris. Tiessaites piekluve:
http://llufb.llu.lv/conference.LLU-partika-lopbariba-skiedra-energija2012/
proceedings_LLU_partika_lopbariba_energija2012.pdf

10. Strazdina V., Jemeljanovs A., Sterna V.(2012) Fatty acids composition of
elk, deer, roe deer and wild boar meat hunted in Latvia. In: Research for
rural development 2012: annual 18th international scientific conference
proceedings, Jelgava, 16-18 May Latvia University of Agriculture.Jelgava,
LLU, Vol.1, p. 176.-180.


http://www.ipcbee.com/
http://www.degruyter/
http://llufb.llu.lv/conference.LLU-partika-lopbariba-skiedra-energija2012/

ISSN 1691-4031. Ind CAB Abstract; ind CABI full text; ind Agris.
TieSsaites piekluve:
http://www.llu.lv/research_conf/Proceedings/18th_volumel.pdf
11.Strazdina V., Jemeljanovs A., Sterna V., Vjazevica V. (2011) Evaluation of
protein composition of game meat in Latvian farms and wildlife. In;
Agronomy Research, Volume 9. (Food/feed Quality, Safety and Risks in
Agriculture, Special issue 2) Saku, Estonia. p. 469-472.
ISSN 1406-894X. ind CAB Abstracts: ind CABI full text; ind Scopus
12.Strazdina V., Jemeljanovs A., Sterna V., Antone U. (2010) Evaluation of
fatty acids composition of deer meat obtained in Latvian farm s and
wildlife. In: Gyvulininkysté (Animal Husbandry)No. 56, p. 37-44.
ISSN 1392-6144. ind CAB Abstracts.

Monogriafijas apakSnodala

Proskina L, Jemeljanovs A., Strazdina V., Paeglitis D., Vjazevia V.,
Jansons I. (2013) Briezu un medijamo dzivnieku galas razo$ana. No: Latvija
iedzivotaju partika lietojamas galas raksturojums. Red.: A. Jemeljanovs, 1.
Jansons, L. Proskina, S. GriSina, A. Mukane. Latvijas Lauksaimniecibas
Universitates Biologijas un veterinarmedicinas zinatniskais institats ,,Sigra”.
Sigulda, 299-333. Ipp.

Sagatavotas un recenzétas publikacijas

Strazdina V., Jemeljanovs A., Sterna V.(2014) Protein Quality of Game Meat
Hunted in Latvia. In: World Academy of science, Engineering and
Technology, ICAFE 2014: International Conference on Agricultural and
Food Engineering to be held in Venice, Italy on June, 19-20, 2014.
(lesniegts,recenzets, pienemts publicéSanai.)

Citas publikacijas par promocijas darba temu:

J.Miculis, I.Zitare, V.Strazdina (2012). Ko zinam par veseligu galu. AgroTops.
3, 63-64. Ipp.

V.Stradina (2013). Medijumu gala ka vértiba. Medibas. Makskerésana. Daba.
1, 39-41. Ipp.

Par rezultatiem zipots 12 starptautiskas zinatniskas konferencés Cehija,
Italija, Igaunija, Krievija, Latvija, Lietuva, Serbija Vacija, ka ar1 divas Latvijas
Lauksaimniecibas un meza zinatgu akad@mijas sédés (19. junijs 2012; 25.
februaris 2013) un divas Starptautiskas partikas izstadés ,,RigaFood 2011,
2013”.

1. Strazdina V., Jemeljanovs A., Sterna V., Antone U. Evaluation of fatty
acids composition of deer meat obtained in Latvian farms and wildlife. In:
BaltFoodQual 7th Framework Programme international conference ,,Risk
factors in the process of animal feeding and their implication on food
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presentation).

. Strazdina V., Jemeljanovs A., Sterna V., Vjazevica V. Evaluation of
protein composition of game meat in Latvian farms and wildlife. In:
International Conference: , Food/feed quality, safety and risks in
agriculture” (FLAVOURE Conference), Tallinn, Estonia. 25-28 oktober,
2011 (Mutisks referats / oral presentation).

. Strazdina V., Jemeljanovs A., Sterna V. Fatty acids composition of elk,
deer, roe deer and wild boar meat hunted in Latvia. In: Proceding of 18"
Annual International Scientific conference ,, Research for rural development
20127, Jelgava,16-18 may 2012, (Mutisks referats / oral presentation).

. Strazdina V. Jemeljanovs A. Evalution of nutrition value of the wild game
meat in Latvia. In: 7" International Scientific Conference ,,Students on
their Way to Science”, Jelgava, 25. May, 2012, (Mutisks referats / oral
presentation).

. Strazdina V., Jemeljanovs A., Sterna V. The nutrition value of wild animal
meat. In: International Conference “Nutrition and Health”, Riga, 4.-6.
Sep., 2012, (Stenda referats / poster presentation).

. Strazdina V., Jemeljanovs A., Sterna V., Paeglitis D. Evaluation of
nutrition value of deer meat obtained in Latvian farms and wildlife. In: 2nd
IFOAM Organic Animal Husbandry Conference Hamburg, Germany.
12-14 Sep., 2012 (Stenda referats / poster presentation).

. Strazdina V., Jemeljanovs A., Sterna V. Fatty acids composition of elk,
deer, roe deer and wild boar meat hunted in Latvia. In: ICSAEF 2012:
International Conference on Sustainable Agriculture, Environmental and
Forestry to be held in Rome, Italy. 26-27. Sep., 2012 (Stenda referats /
poster presentation).

. Strazdina V., Jemeljanovs A., Miculis J., Sterna V., Ernstsons A.
Evaluation of Polycyclic aromatic hydrocarbons compounds composition of
deer meat in fried and processed with smoke to grill. In: Chemical
Reactions in Foods VII, Praga, Cehija, 14.-16. Nov./ 2012, (Stenda referats /
poster presentation).

. Strazdina V., Jemeljanovs A., Sterna V., Antone U. Evaluation of nutrition
value of beaver meat obtained in Latvia wildlaife. In: 23™ Internal
Symposium ,,New tehnologies incontemporary animal production” NOVi
Sad, Serbia. 19.-21. Jun., 2013. (Stenda referats / poster presentation).

10. Strazdina V., Jemeljanovs A., Sterna V., Ikauniece D. Nutrition value of

deer, wild boar and beaver meat hunted in Latvia In: 2nd International
conference on Nutrition and Food Sciences. Moscow, Russia, 27-28. Jul.,
2013. (referats / oral presentation).

11. Strazdina V., Jemeljanovs A., Sterna V. Staltbriezu (Cervus elaphus) galas

kimiska sastava izvert€§jums No: LLU Lauksaimniecibas fakultates, Latvijas
Agronomu biedribas un Latvijas Lauksaimniecibas un meZa zindtnu
akadémijas organizéta zinatniski praktiska konference Zindtne Latvijas
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23-24 feb., 2012, (Mutisks referats / oral presentation).

12.Strazdina V., Jemeljanovs A., Sterna V., lkauniece D. Nutritional
characteristics of wild boar meat hunted in Latvia. In: 9th Baltic
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May 8-9, 2014. (Stenda referats / poster presentation).

13. Strazdina V. Latvija medijamo dzivnieku galas biokimiskais vert€jums.
Latvijas Lauksaimniecibas un meza zinatnu akadémijas un Latvijas
Lauksaimniectbas un meza zinatnu nodalas un Latvijas Lauksaimniecibas
un meza zindtpu akademijas prezidija kopsede 25. Feb., 2013, (Mutisks
referats / oral presentation).

14.Strazdina V., Jemeljanovs A. Medjjumu gala - vértiga uzturvétiba.
18.Starptautiska izstade ,, Riga/Food 20137, 4.-7. sep., 2013 (Mutisks
referats / oral presentation).

15.Strazdina V. Latvijas medijamo dzivnieku galas uzturvértiba. Latvijas
Lauksaimniectbas un  meza  zindatyu  akadémijas un  Latvijas
Lauksaimniecibas zinatnisko iestazu Direktoru padomes organizéta ,, Lauku
izmégindjumu un laboratorijas eksperimentu skate” - izbraukuma séde,
Sigulda. 19. jun., 2012, (Mutisks referats / oral presentation).

16.Jemeljanovs A., Liepina S., Strazdina V., Proskina L. Briezkopibas
produkcijas ieguves perspektivas Latvija. 16.Starptautiska izstade
., Riga/Food 2011”, 7.-10. sep., 2011, (Stenda referats / poster presentation).

Pateicibas

Promocijas darba autore izsaka visliclako pateicibu  Latvijas
Lauksaimniecibas universitates Partikas tehnologijas fakultates macibspéekiem,
pétniekiem un darbiniekiem par sniegtajiem padomiem un palidzibu promocijas
darba izstradé. Pateicos Latvijas Lauksaimniecibas universitates bijusas
agentlras ,,Biokimijas un veterinarmedicinas zinatniska institita ,,Sigra™
kolggiem par sniegtajam konsultacijam un palidzibu pétijumu praktiskas dalas
realizacija un mednieku kolekttviem un razotajiem par sadarbibu galas paraugu
ieglisana.
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MATERIALI UN METODES

Pétfjumu vieta un laiks

Pettjumi veikti laika posma no 2010. gada Iidz 2013. gadam, bet 2014. gada
apkopoti un sistematizeti petnieciskie rezultati, uzrakstits promocijas darbs.
Kopuma tika analizéti 144 savvalas dzivnicku galas paraugi, 124 paraugus
ieglistot pec nejausibas principa no mednieku kolektiviem, kuru medibu
teritorijas atrodas Latvijas Kurzemes, Latgales un Vidzemes regionos.

Papildus savvalas dzivnieku galas paraugu izmekl€Sanai analizeti 20
nebrivé audzetu staltbriezu galas paraugi, kas iegiiti no divam staltbriezu
audzétavam Vidzemes regiona.

Rezultatu izveérteéSanas noliikos un uzskatamakai to salidzinasanai darba
ieklauti ari liellopu un ciku galas paraugu rezultati no LLU agentiras
,Biotehnologijas un veterinarmedicinas zinatniskais institits ,,Sigra™”
petijumiem.

Galas paraugu analizes tika veiktas:

1. LLU agentiras ,.Biotehnologijas un veterinarmedicinas zinatniskais institats
,,Sigra™” Biokimijas un mikrobiologijas zinatniskaja laboratorija;

2. LLU Partikas tehnologijas fakultates Iepakojuma materialu ipasibu izpétes
laboratorija;

3. Zinatniski konsultativaja laboratorija (UBF — Untersuchung-Beratungs
Forschungslaboratorium GmbH, Vacija);

4. LLU Agronomisko analizu zinatniskaja laboratorija.

Materialu raksturojums

Pétijuma objekts ir savvalas dzivnieku garais jostas muskulis
(m.logissimus lumborum), iegiits no alniem, staltbrieziem, stirnam, mezactikam,
un no bebra — augsstilbs (m. biceps femoris), jo tas ir lielakais un vértigakais
galas gabals.

Petijuma struktiira

Savvalas dzivnieku galas paraugi analiz&ti, ievérojot, ka:

1. paraugi no Latvija savvala meditiem dzivniekiem iegiiti medibu sezonas
laika;

2. dzivnieks tiek nomedits, atasinots un veikta dzivnicka pirmapstrade. Péc
veterinari sanitaras ekspertizes kautkermenis tiek atdzesets un sadalits, Sai
laika tiek ieguti galas paraugi petjjumu veiksanai;

3. alpu, savvalas briezu, darzu briezu, stirnu, mezaciku un bebru galas
paraugu piegades laboratorijai tika veiktas 16—-20 h laika péc dzivnieku
nomediSanas;

4. paraugi tika homogeniz€ti un sagatavoti turpmakai pH, mitruma,
olbaltumvielu, tauku analizéS$anai saskana ar laboratorijas labas prakses
vadlinijam, test€Sanai nemti divi paraugi ticamu datu iegiiSanai. Svaigu
paraugu analizé, cik atri iesp&ams, bet ne velak ka 24 h péec
homogenizacijas, lidz analizu veikSanai paraugi tika glabati 4-8 °C
temperattira, Sim noliikam izmantojot sadzives ledusskapi;
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5.

lai noteiktu aminoskabju, ekstraktvielu, taukskabju, holesterina, vitaminu,
mineralvielu un smago metalu saturu, péc paraugu homogenizacijas dala
parauga tika atdalita un iepakota polietiléna maisina ar noslédzosu
mehanismu, un §Is paraugu dalas tika uzglabatas saldéSanas kamera 20 +
2 °C Iidz turpmako analizu veikSanai.

Savvalas dzivnieku galas paraugu pétijuma struktiira apkopota 1. attéla.

Staltbriezu gala
n=63 Mezaciiku Alnpu Stirnu Bebru
no tiem 20 gala gala gala gala
nebrivé audzéti n=232 n=18 n=25 n==6
staltbriezi
v
Atdzeseta, sasaldeta gala Atdzeséta gala 16-24 h,
-20+2°C 34+2°C
1
! v
A 4 A A 4 -
| _ | | _ | | - | pH,  krasas,  mitruma,
3 mén. 6 men. 9 mén. olbaltumvielu, tauku,
v mineralvielu, aminoskabju,
Fiks&ta mikrostruktiira ta_ukskz'ibju, holesterina,
vitaminu, ekstraktvielu,

Skérsgriezuma un

smago metalu saturs

garenvirziena
v ¢ v \ 4
Mitruma, olbaltumvielu, tauku, Analizgta un aprékinata galas
aminoskabju, taukskabju saturs uzturvertiba

1. att. Pétijuma struktiira.

Galas sasaldésana ir popularakais ilgstosas uzglabasanas veids, ko izmanto, lai
maksimali saglabatu produkta uzturvielas.
1. Savvalas staltbriezu un mezaciiku galas paraugi tika uzglabati sasaldéti un

atlaidinati saskana ar 2. att€la atspoguloto sh€mu un p&c tam testeti saskana
ar noraditajam metodém:

Lai sekmigi veiktu pétfjumu, laboratorija piegadatie galas paraugi tika
griezti Sk&lés pa 300 = 5 g un ievietoti poliméra pléves iepakojuma. Tika
sagatavoti 8 iepakojumi, pa 4 iepakojumiem no katras dzivnieku sugas
(savvala nomeditu staltbriezu un mezactku m.logissimus lumborum), galas
uzglabasanas laiks bija 3, 6 un 9 ménesi.
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Galas pirmapstrade

Galas paraugu iepakoSana

v

Sasaldésana
-25°C £2 °C, 30 min

v

Uzglabasana
-20°C+£2°C, 3, 6,9, ménesi

v

Atlaidinasana

2. att. Savvalas staltbrieZu un meZaciiku galas sasaldésanas un
atlaidinasanas vispariga shéma.

Galas paraugu $kéles bija apméram 3-3.5 cm biezas, kas nodroSinaja atru
un vienmérigu galas sasalSanu.

. Nemot véra, ka maksimala kristalu veidoganas notiek robezas no - 2 C lidz
-8 OC, udens kustibu un lielu kristalu veidoSanos var novérst — atri
samazinot temperatiiru $aja intervala, paraugi iesaldéSanas posma tika
izvietoti uz metala paplates viena karta, lai nodroSinatu pec iesp&jas atraku
sasaldésanas laiku — 30 min.

. Paraugi tika iesaldeti vienados apstaklos sadzives saldetava (BEKO FSA
21300, Francija), ar gaisa dzes€Sanas sistemu -25 °C £ 2 °C un uzglabati
temperatiira ne zemaka ka —18 °C, tatad -20 °C + 2 °C.

. Paraugi tika uzglabati saldéta veida 3, 6 un 9 ménesus.

. Katra pétijuma posma no saldétavas tika iznemti divi (katras sugas) galas
paraugi, atlaidinati +6 °C 16 stundas, péc tam paraugi tika iznemti no
iepakojuma, nosusinati ar salveti un sverti, lai noteiktu mitruma zudumus
uzglabasanas un atlaidinaSanas laika. Par kontroles paraugiem kalpoja
atdzesgtie savvalas staltbriezu un mezaciiku galas paraugi.

Pétijuma veikto analiZu metodes

Noteikto raditaju analizu metodes apkopotas 1. tabula.
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1. tabula

Savvalas dzivnieku galas paraugos noteikto raditaju analiZu metodes

NoteikSanas metode /

N.pk Raditaji standarts
1. | pH LVS ISO 2917:2004
2. | Mitruma saturs LVS I1SO 1442:1997
_ CIE 1976 L*a*b* krasu
3. | Krasa .
modelis
4. | Udens aktivitate(ay) I1SO 21807: 2004
5. | Olbaltumvielu saturs LVS I1SO 937:1978
6. | Tauku saturs LVS ISO 1443:1973
7. | Kopgjais mineralvielu saturs 1SO 936:1996
8. | Kalcija saturs LVS ISO 6869: 2002
9. | Fosfora saturs 1ISO 6491: 1998
10. | Aminoskabju saturs LVS I1SO 13903: 2005
11. | Taukskabju saturs Pec Aldai metodes
(Aldai, 2006)
12. | A, E, D vitaminu saturs ISO/CEI 17025:2005
13 B1, By, Bg, B1s, nikotinskabes, LVS EN ISO 5983-2:
" | pantotenskabes, folskabes saturs 2009
LVS EN ISO 5983-2:
14. | Na, Mg saturs 2009
15. | Fe, Zn, Cu, Mn saturs LVS EN ISO 6869: 2002
16. | Kopgjo ekstraktvielu saturs Refraktometriska metode
AOAC 999. 111, AOAC
17. | As, Pb, Cd, Hg saturs 971.21
Blura metode / Blura
18. | Holesterina saturs method (IlImaneHKOB,

1973)

Atsevisku taukskabju kopé€jais saturs tika aprékinats sadi:
piesatinato taukskabju (PTS) summa:

XPTS=C10:0+C11:0+C12:0 + C13:0 + C14:0 + C15:0 + C16:0+
+ C17:0 + C18:0 + C20:0 + C21:0 + C22:0 + C23:0 + C24:0

nepiesatinato taukskabju (NTS) summa :
ENTS=Cl14:1 + C15:1 + C16:1 + C17:1 + C18:1t + C18:1c9 + C18:1cl 1+
+ C18:2t + C18:20—6 + C18:3w—3 + C18:4w—3 + C20:30—6 + C20:400—6 +
+ C20:50-3 + C22:1 + C22:40—6 + C22:50—3 + C22:60—3 + c9,tr11CLA+
+ C18:30—6 + C20:20—6 + C20:30—3 + C22:20—6 + C24:1
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mononepiesatinato taukskabju (MNTS) summa:

X MNTS = C14:1+ C15:1 + C16:1 + C17:1+ C18:1t + C18:1c9 + C18:1c11
Polinepiesatinato taukskabju (PNTS) summa:

X PNTS =C18:2t + C18:200—6 + C18:3w—3 + C18:40—3 + C20:300—6+
+ C20:4n0wv—6 + C20:50—3 + C22:1 + C22:40—6 + C22:50—3 + C22:600—3+
+ c9,tr11CLA + C18:30—6 + C20:20—6 + C20:30—3 + C22:20—6

polinepiesatinato taukskabju o - 3 summa:

2 03 =20:30—3 + C22:60—3 + C22:50—3 + C20:50—3 + C18:40w—3 +
+C18:3n—-3

polinepiesatinato taukskabju o - 6 summa:

Y 0—6=C22:20—6 + C20:20—6 + C18:30w—6 + C22:400—6 + C20:300—6+
+ C18:20—6 + C20:40—6

Cilvéka veselibu ietekmeéjosas taukskabju attiecibas un indeksi aprekinati
sadi:

PNTS/PTS=XPNTS/XPTS

0-6/0-3=206/Z 03

Aterogenais indekss (Al) un trombogenais indekss (TI) ir lipidu kvalitates
raditaji, kurus aprékina saskapa ar Ulbricht un Southgate izstradas formulu
(Ulbricht un Southgate 1991), sie indeksi kalpo kardiovaskularo saslim$anu
riska parognozei (Marsico et al. 2007).

Al = [(4 x C14:0) + C16:0 + C18:0] / [EMNTS + ZPNTSw-6 + = PNTSe-3]

TI=[C14:0 + C16:0 + C18:0] / [(0.5 x MNTS) + (0.5 x PNTS-6) +
+ (3 x PNTS @-3) + (PNTS -3/ PNTS ©-6)]

Galas sagremojamibas raksturojoss lielums:
GKRL (g kg™) = triptofans (g kg™) / hidroksiprolinu (g kg™)

Kolagena un saistaudu daudzuma aprekins. Kolagénu izmanto ka galveno
indikatoru  saistaudu  kvantitativai  noteikSanai, jo ES  Komisijas
Direktiva 2001/101" ierobezo saistaudu summu, kas drikst bit gala, ko
paredzgts izmantot galas produktu razoSanai.

1. Komisijas Direktiva 2001/101/EK, ar ko groza Eiropas Parlamenta un Padomes Direktivu
2000/13/EK par dalibvalstu tiesibu aktu tuvinaSanu attieciba uz partikas produktu markéSanu,
noformésanu un reklamu. [Tiessaiste] [Skatits 2013. 09. sept.]:
eurlex.europa.eu/.../site/.../02001L.0101-20021127-en.pd
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kolagéna saturs = hidroksiprolina saturs (%) x 8
saistaudu summu = kolagéna saturs (%) / olbaltumvielu saturs (%)

Olbaltumvielu biologiskas vertibas. Zinatniskaja literatira olbaltumvielu
sagremojamibas vert€Sanai un datu salidzinasanai lieto aminoskabju punktu
(score) metodi, kas izstradata Starptautiskas partikas un lauksaimniecibas
(FAO, 2007) un Pasaules Veselibas organizacijas (WHO, 2007). Saskana ar $o
metodi izvert€ neaizvietojamo aminoskabju saturu (mg) viena grama
olbaltumvielu. Neaizvietojamo aminoskabju rezultati pétjjuma tika aprekinati
attieciba pret aminoskabju modeli picaugusiem (WHO/FAO/UNU 2007) —
lidzsvarotai bilancei nepiecieSamie ikdienas minimalie daudzumi mg kg
kermena svara.

Aminoskabes punktu sKkaits (score) = [parauga aminoskabes (mg g™) /
references aminoskabe? (mg g™)] x 100

Galas energétiskas vertibas aprekins. Partikas produkti nodro§ina cilvéka
dzivibas funkcijam un fiziskajai slodzei nepiecieSsamo energiju, ka arT kermena
audu uzbiivei vajadzigo plastisko materialu. Ar Harrisa-Benedikta vienadojumu
nosaka energijas lidzsvaru, kas cilvékam jauznem ar uzturu. Galas produktu
energgtisko vertibu nosaka péc formulas:

kcal = olbv. x4 + tauki x 9, kur

1 g olbaltumvielu atbilst 4 kcal, jeb 17 kJ;
1 g tauku atbilst 9 kcal, jeb 37 kJ ;
lkcal, ir 4,18kJ

Datu matematiska apstrade

Datu matematiska apstrade veikta ar matematiskas statistikas metodém.
legiitajiem rezultatiem aprékinati - vidgjais aritmétiskais un standartnovirze.
Datu interpretacijai izmantota vienfaktoru un divfaktoru dispersijas analize
(ANOVA), korelacija, lietojot Microsoft Excel 7.0, SPSS 22.0 programmas
paketi.

Izvirzitas hipot€zes parbauditas ar p-vertibas metodi, un faktori noverteti ka
bitiski, ja p - vertiba < oy s. Rezultatu interpretacijai pienemts, ka o < 0.05 ar
95% ticamibu, ja nav noradits citadi.

. References aminoskabju modelis WHO/FAO/UNU (2007)
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PETIJUMA REZULTATI UN DISKUSIJA

Savvalas dzivnieku gajlas kvalitate

Svarigs galas kvalitates raditajs ir galas krasa, tas ir viens no galvenajiem
sensorajiem raditajiem, ko pirmo pamana paterétajs, lai spriestu par galas
svaigumu (Muchenje et al., 2009; Khliji et al., 2010; Troy, Kerry, 2010).
Gaisaka (L*) no atgremotajdzivnieku galam ir stirnu gala (34.83), tumsaka —
alpu gala (31.52). Analizgjot staltbriezu galu, nebrivé audzetu staltbriezu gala
bija gaiSaka par savvala auguso staltbriezu galu (attiecigi 33.41 un 32.72), kas
skaidrojams ar aktivaku dzivesveidu, lidz ar to augstaku mioglobina daudzumu
savvalas dzivnieku muskulaudos. No analiz€tajam savvalas dzivnieku sugam
visintenstvakais sartums (a*) tika noteikts mezactku un bebru galai.

Udens aktivitate un mitruma saturs savvalas dzivnieku galas paraugos
butiski neatSkiras starp dzivnieku sugam (p > 0.05).

Petfjuma noteikto smago metalu — kadmija, arséna, svina un dzivsudraba —
saturs savvalas dzivnieku galas paraugos neparsniedza Eiropas Savienibas
normativajos aktos noteiktas robezas. Lidz ar to gala ir lictojama uztura.

Savvalas dzivnieku galas kimiska satura izverteéjums
Ka liecina pétfjuma rezultati, kas apkopoti 2. un 3. tabula, visu medijamo
dzivnieku sugu galas paraugi ir augstvertigi olbaltumvielu avoti.

2. tabula
Alnu, staltbriezZu un stirnu galas kimiskais sastavs 36 h péc dzivnieku
nomediSanas
. Savvalas Nebrive . . 1
Raditaji Alnis o audzets Stirna | Liellops
staltbriedis L
staltbriedis
Olbaltumvielu | 22.09 + 21.09 £ 22.43 + 22.05+ | 19.61+
saturs,% 0.56 1.16 1.69 1.78 1.86
Tauku saturs, 1.04 + 127+ 1.63 + 1.63 + 1.48 +
% 0.64 0.81 0.88 0.76 0.89
Mineralvielas, 1.12 + 114+ 1.08+ 1.15+ 1.09+
% 0.74 0.12 0.11 0.24 0.13

T (Jemeljanovs u.c., 2008)

Dazadu savvalas dzivnieku sugu galas paraugos intramuskularo tauku saturs
butiski atSkiras (p < 0.05). Viszemakais noteiktais 1.04% ir alpu galas
paraugos, visaugstakais mezactiku 3.45% un bebru 4.29% galas paraugos.
Peétijuma mezaciikas galas paraugos tauku vidgjais saturs noteikts 3.45%, bet
kopuma tas svarstijas no 1.23 lidz 4.27%, ko literatiira skaidro ar mezactku
mainigo baribas sastavu savvalas apstaklos (Quaresma et al., 2011).
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3. tabula
MeZaciiku, ciiku, bebru galas olbaltumvielu, tauku un mineralvielu saturs

Raditaji Mezaciika Ciika' Bebrs
Olbaltumvielu 20.88+2.99 | 21.32+2.67 2139+ 1.32
saturs, %

Tauku saturs, % 3.45+1.67 3.18+1.12 429+ 0.98
Mineralvielu 11440413 | 1.12+0.09 1.1340.09
saturs, %

1 (Ramips u.c., 2002)

Nebrive audzgto staltbriezu intramuskularo tauku saturs ir 1.63 + 0.88% un
tas ir augstaks par savvala nomedito staltbriezu galas paraugos noteikto 1.27 +
0.81%.

Mineralvielu saturs savvalas dzivnieku gala bija robezas no 1.12% alpiem
I1dz 1.15% stirnam, kas statistiski neatskiras starp dzivnieku sugam (p > 0.05).
Nebrive audzetiem staltbrieziem mineralvielu saturs galas paraugos bija 1.08%,
bet savvala nomedito staltbriezu gala — 1.14%, atskiribas starp §Tm grupam bija
nenozimigas.

P&tijuma rezultati liecina, ka alnu, staltbriezu, stirnu, meZzactku logissimus
lumborum muskulaudi un bebru gala olbaltumvielu un tauku satura zina
vertejama ka Iidzvertiga liellopu un ctikgalai.

Olbaltumvielu sastavs. Aminoskabes ir dazadas, to savstarpgja attieciba
cilvéka olbaltumos ir loti lidziga aminoskabju attiecibai dzivnieku olbaltumos.
Pie cilveka organismam nepiecieSamam (neaizstdjamam) aminoskab&ém
pieskaita lizinu, izoleicinu, fenilalaninu, triptofanu, leicinu, metioninu,
treoninu, valinu, pie dal&ji neaizvietojamam aminoskab&m pieskaita argininu,

histidinu. Katrai no §$Tm aminoskab@m ir sava noteikta nozime organisma.
12

==
o

)

jusumma, g 100g™/

acids sum, g 100 g™

Alnis/Elk Savvalas Nebiivé  Stima/ Mezctka/ Bebrs/ Liellops/ Cualka /
staltbriedis audzéts Red deer Wildboar Beaver Beef Domestic
/Wild deer staltbriedis

pork?
/Farm deer

3.att. Neaizvietojamo aminoskabju summu salidzinajums starp

analizéto dzivnieku galas paraugiem, g 100 g~
! - (Jansons, Jemeljanovs, 2013)
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Nomedito alpu, staltbriezu un stirnu galas paraugi p&c neaizvietojamo
aminoskabju summas ir lidzigi (3. att€ls), kas liecina par So
atgremotajdzivnieku Iidzigo dietu v€la rudens un ziemas perioda. Nebrive
audzgto staltbriezu augstaks neaizvietojamo aminoskabju saturs skaidrojams ar
to piebaroSanu ziemas perioda, lidz ar to paaugstinas So dzivnieku galas
uzturveértiba. Nomedito alpu, staltbriezu un stirnu galas paraugi péc
neaizvietojamo aminoskabju summas ir Ilidzigi, kas liecina par So
atgremotajdzivnieku lidzigo di€tu véla rudens un ziemas perioda.

Nebrive audzEto staltbriezu gala augstaks neaizvietojamo aminoskabju
saturs skaidrojams ar to piebaroSanu ziemas perioda lidz ar to paaugstinas SO
dzivnieku galas uzturvertiba.

Nomedito algu, staltbriezu un stirnu galas paraugi pec neaizvietojamo
aminoskabju summas ir 11dzigi, kas liecina par So atgremotajdzivnieku lidzigu
dietu v€la rudens un ziemas perioda.

Ekstraktvielas. Kopa ar brivajam aminoskabém ekstraktvielas ir batiskas
galas aromata veidotdjas termiskas apstrades laika. Sis vielas gala ir nelielas
koncentracijas, bet to pienesums ir biitisks galas sensora vert€juma. Savvalas
dzivnieku galas ekstraktvielu kopgjais saturs ir apkopots 4. att€la un
salidzinajumam ieklauts ar liellopu un ciikgalas paraugu ekstraktvielu saturs.
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L salibpiedis | anidzéts e Wildbow  Beave Beel  Ddomestic
-] Wilddeor  stabibnachs Pk
Faam e

4.att. Ekstraktvielu saturs savvalas un majdzivnieku gala

Mezaciku gala tika konstatets augstakais ekstraktvielu saturs (2.9%) starp
analiz8to savvalas dzivnieku galas paraugiem un salidzindjuma ar pétfjuma
ieklauto cikgalas paraugu ekstraktvielu saturu (084%) parsniedza to pat 3.5
reizes. Zinot, ka ekstraktvielas veido galas garSu, autore pievienojas Zmijewski,
Korzeniowski (2001) p&tijuma paustajai atzinai, ka paterétaji mezaciku galu
atzist par delikatesi, pateicoties tas izteiktajam garSas TpasSibam, un tas
attiecinams ka uz polu, ta ar7 Latvija dzivojoSo galas lietotaju izveli.
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Mazakais ekstraktvielu saturs tika konstatéts bebru gala, tas bija 1.9 reizes
mazaks neka citiem analiz€tajiem savvalas atgremotajdzivnieku galas
paraugiem un 2.9 reizes mazaks neka mezaciku gala.

Tauku saturs. Arvien biezak patérétaji treknu galu uzskata par neveseligu,
tap&c palielinas pieprasijums pec liesas galas (Jaworska et al., 2009). Savvalas
dzivnieku gala ir pec tauku satura liesa, ta raksturojas arT ar mazu piesatinato
tauku saturu un lielaku polinepiesatinato taukskabju saturu (Eaton et al., 1998)
neka liellopu un ctiku galai, tadgjadi palielinot to uzturvertibu.

Piesatinato, mononepiesatinato un polinepiesatinato taukskabju summas
salidzinajums dzivnieku galas paraugos ir apkopots 5. attéla.
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5.att. Piesatinato, mononepiesatinato un polinepiesatinato taukskabju satura
salidzinajums dzivnieku galas paraugos, %

Literattra, petot atgremotajdzivniecku gala esosas taukskabes un to
koncentraciju, parasti uzsver piesatinato taukskabju parsvaru. P&tfjuma
noteiktais piesatinato taukskabju saturs alpu galas paraugos ir 34.63%. Alnu
gala lielaks ir tie§i mononepiesatinato taukskabju saturs. Bebru gala
mononepiesatinato taukskabju saturs (25.40%) bitiski neatskiras (p > 0.05) no
piesatinato taukskabju satura (26.63%).

Mezactku galas paraugos noteiktais mononepiesatinato taukskabju saturs ir
35.13%, bet Lietuvas zinatnieku (Razmaité et al., 2012) pétijumos mezaciku
gala tiek noradits pat 43.96% mononepiesatinato taukskabju saturs.

Vitaminu saturs. Taukos $kistoSo vitaminu muskulaudos ir maz, vairak tie
ir sastopami dzivnieku iek$&jos organos.

A vitamins savvalas atgremotajdzivnieku galas paraugos noteikts: stirnu
gala videji — 0.95 mg 100g™, savvala nomedito staltbriezu galas paraugos —
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0.96 mg 100 g™ un alpu galas paraugos — 0.97 mg 100 g™. Savukart nebrive
audzétu staltbriezu galas paraugos A vitamina saturs bija 4.26 mg 100 g™, tatad
retinola koncentracija bija 4.4 reizes lielaka neka savvala nomeditu staltbriezu
galas paraugos.

4. tabula
Vitaminu saturs alnu, staltbrieZu un stirnu galas paraugos, mg 100 g
Savvalas Nebrive
Vitamins Alnis - audzeti Stirna
briezi e
briezi
Taukos SkistoSie vitamini
A vitamins 0.97+0.06 | 0.96+0.04 4.26 +0.09 0.95+0.04
D vitamins na¥* n.a.>* 0.05+0.01 n.a.>*

E vitamins 0.38+0.03 | 0.37+0.01 1.06+0.14 0.37+0.00

Udeni $kistoSie vitamini
B, vitamins 0.30+0.01 | 0.28+0.01 0.41+£0.04 0.29+0.01
B,vitamins 0.28+0.02 | 0.26+0,04 0.27+0.01 0.26+0.01
Bg vitamins 0.51+0.11 | 0.47=+0,05 0.50+0.02 0.46 +£0.04
By, vitamins  [0.003+0.000 |0.003 + 0,000 [0.002 + 0.000 |0.002 + 0.000
Nikotinskabe 6.66+0.77 | 6.52+0.82 6.23+0.48 6.53+0.62
Pantoténskabe | 0.41+0.02 | 0.63 +0.02 1.83+0.14 0.55+0.02
Folskabe 0.01 +£0.00 | 0.01+0.00 0.01 +0.00 0.01 +0.00

*- nav konstatéts

D vitamina saturs savvalas dzivnieku galas paraugos (4. tab.) konstatéts
at3kirigas koncentracijas, meZaciiku gala — 0.02 mg 100 g™ un bebru gala 0.03
mg 100g™, savvalas atgremotdjdzivnieku gala D vitamins netika atrasts, bet
nebrivé audzetu staltbriezu gala tas bija 0.05 mg 100 g™. Latvija ultravioletie
stari novembra beigas, decembri, janvari un februari D vitamina vajadzigo
daudzumu nenodro$ina, D vitaminu nepiecieSams uznemt ar uzturu (Zarins,
Neimane, 2009). Savvalas dzivnieku gala, ka nebrivé audz€tu briezu gala,
mezaciku un bebru gala, butu dalgjs risinajums ziemas méneSos cilveku
organisma apgadei ar D vitaminu.

Literatra ir noradits, ka E vitaminam ir antioksidanta funkcija, ta klatbiitne
izejviela ir Joti v€lama arT no tehnologiska viedokla.

Savvala nomedito dzivnieku gala (4. un 5. tab.) E vitamina saturs ir 0.37—
0.38 mg 100 g™, tas statistiski neatskiras (p > 0.05). Nebrivé audzétu staltbriezu
gala kopgjais tokoferolu Iimenis ir 2.7 reizes lielaks neka pargjiem pétijuma
ieklautajiem dzivnieku galas paraugiem. Tas skaidrojams ar dzivniekiem
izeédinatas baribas sastava atskirtbam.

Literatiira atspogulotie p&tfjumu rezultati liecina, ka ap 71% no kopgja E
vitamina satura mezactku gala veido tiesi o tokoferols (Quaresma et al., 2011).
Mezaciiku gala satur gan a-tokoferolus (0.17 mg 100 g™ galas), gan y-
tokoferolus (0.26 mg 100g™ galas)(Quares et al., 2011). To var skaidrot ar
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baribas sastavu un saturu mezactiku bariba, kura galvenais E vitamina avots ir
ozolziles un zale (Cava et al., 1997).

5. tabula
Vitaminu saturs meZaciiku un bebru galas paraugos, mg 100 g~
Vitamins mg | MeZaciika | Bebrs
Taukos SkistoSie vitamini
A vitamins n.a* n.a*
D vitamins 0.02 +£0.00 0.03+0.01
E vitamins 0.38 +£0.03 0.37£0.02
Udeni $kistosie vitamini
B, vitamins 0.36 £ 0.06 0.35+0.02
B, vitamins 0.26 £ 0.02 0.24+£0.01
Bg vitamins 0.37+0.03 0.23+0.01
B, vitamins 0.01 £0.00 0.02+0.00
Nikotinskabe 443 +041 4.47+0.34
Pantoténskabe 0.68 +£0.04 1.60+£0.13
Folskabe 0.01 £0.00 0.01 +£0.00

*- nav konstatéts / not found

No tdent $kistoSajiem vitaminiem p&tfjuma (4. un 5. tabula) noteikti gala
biezak parstavétiec B; B, Bg Bj, vitamini, nikotinskabe, pantoténskabe un
folskabe.

B, vitamina saturs (p > 0.05) noteikts robezas no 0.28 lidz 0.30 mg 100 g™.
Nebriveé audzetu staltbriezu galas paraugos B; vitamina saturs butiski atskiras,
ta koncentracija bija 1.4 reizes augstaka neka savvala nomedito staltbriezu
galas paraugos. Mezaciiku galas paraugos B; vitamina koncentracija bija 0.36
mg 100 g, Iidzigi bebru galas paraugos — 0.35 mg 100 g™.

B, vitamina saturs svarstjas robezas no 024 mg 100 g’ Iidz
0.28 mg 100 g. Augstaka B, vitamina koncentracija tika konstatéta alnu galas
paraugos 0.28 mg 100 g™, bet zemaka 0.24 mg 100g™ bebru galas paraugos.
AT nebrivé audzgetu staltbriezu gala B, vitamina satura zina biitiski neat$kiras.

Savvala nomedito atgremotajdzivnieku (4. tab.), ka arT nebrivé audz&tu
staltbriezu galas paraugos Bg vitamina saturs bija robezas no 0.46 mg 100 g*
stirmu gala Iidz 0.51 mg 100 g" alpu gala. Divas reizes zemaks Bg vitamina
daudzums noteikts bebru galas paraugos — 0.24 mg 100 g™, savukart mezaciiku
gala 037 mg 100 g*, tas bija 1.3 reizes mazaks neka savvalas
atgremotajdzivnieku galas paraugos.

Petfjumu rezultati (Mann, 2000) liecina, ka gala, un zivis, uztura ir galvenie
B, vitamina avoti. Savvalas agremotajdzivnieku galas paraugos, ka arT nebrivé
audzatu staltbriezu gala tas ir noteikts no 0.002 mg 100g™ Iidz 0.003 mg 100 g™
(p > 0.05). MezZaciiku un bebru gala tas bija par 10 reizém lielaks, sasniedzot
0.01 mg Iidz 0.02 mg 100 g™
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Mineralvielu saturs. Nomedito alnu, staltbriezu, stirnu, mezaciiku un bebru
gala esoSo nozimigako mineralvielu saturs atspogulots 6. un 7. tabula.

6. tabula
Mineralvielu saturs alnu, staltbrieZu un stirnu galas paraugos, mg 100 g'1
Raditaii . Savvalas Nebri_vé -
adrtaji Alnis staltbriedis audz_ets_ Stirna
staltbriedis
Makroelementi, mg 100 g*
Ca 2.43+0.24 3.03+0.21 3.22+0,28 1.97 £0.19
P 93.11+0.34 92.16 £ 0.28 134.41 +£0,10 92.29 +0.33
K 1270.03 £3.65 1145.62 £ 4.75 1318.46 +3,89 | 114492 +04.21
Na 20.61 £0.82 23.18+£0.79 26.37+0,63 19.98 £0.71
Mg 9.34+0.34 8.93 +0.57 12.11 £0,31 8.78 £ 0.46
Fe 9.42+0.86 1593 £1.04 13.55+0,93 8.37+0.71
Mikroelementi, mg 100 g
Zn 13.52 +1.02 10.94 £0.79 13.88 +1.06 8.83+£0.76
Cu 0.09 +£0.01 0.08+0.01 0.09+0.01 0.05+0.00
Mn 0.04 £0.00 0.05+0.00 0.05+0.00 0.05+0.00

Savvalas dzivnieku gala ir lielisks mikro un makro elementu avots, Ipasi
dzelzs un cinka satura zina.

Makroelementi — kalcijs, fosfors, kalijs natrijs un magnijs savvalas
atgremotajdzivnieku galas paraugos noteikts [idzigs, kas biitiski neatskiras starp
dzivnieku sugam (p > 0.05). ArT mezaciku un bebru gala So elementu saturs
bija lidzigs. Gala eso$os dzelzs savienojumus organisms loti labi izmanto.
Dzelzs daudzums savvalas staltbrieza gala ir apméram divas reizes lielaks
(15.93 mg 100 g ™) neka stirnu gala (8.83 mg 100 g™), savvald nomedito
staltbriezu galas paraugos tas ir nedaudz lielaks neka nebrivé audz&tu briezu
gala (13.55 mg 100 g*). Alnu galas paraugos dzelzs saturs bija 9.42 mg 100 g™.
Mezaciiku un bebru gala attiecigi 8.25 un 10.84 mg 100 g™.

7. tabula
Mineralvielu saturs meZaciiku un bebru galas paraugos, mg 100 g*
Raditaji | Mezaciika | Bebrs
Makroelementi, mg 100 g* / Macroelements, mg 100g™
Ca 322+0.21 1.98 +£0.15
P 91.15+0.31 113.06 + 0.48
K 930.71 £3.45 1194.64 + 4.06
Na 20.43+0.74 23.71 £0.83
Mg 7.37+0.33 7.61+0.41
Fe 8.25+0.63 10.84 +0.86
Mikroelementi, mg 100g™
Zn 8.52 +0.45 10.64 +0.79
Cu 0.04 +0.00 0.05+0.00
Mn 0.03+0.00 0.05+0.00
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Savvala nomedito atgremotajdzivnieku galas paraugos mikroelementu vara
un mangana saturs butiski neatskiras (p > 0.05). Savukart cinka saturs savvalas
atgremotajdzivnieku gala tika konstatéts no 8.83 mg 100 g™ stirnu gala Iidz
13.52 mg 100 g™ alna gala un nebrivé audz&tu staltbriezu gala tas bija lielakais
—13.88 mg 100 g™*. Mezaciikas un bebru galas paraugos mikroelementu vara un
mangana saturs bija lidzigs savvalas atgremotajdzivnieku gala atrastajam.
Cinka saturs mezaciiku gala bija 8.52 mg 100 g un bebru gala
10.64 mg 100 g™. Pétnieks Grofs secindjis, ka sarkana gala ir galvenais cinka
avots uztura (Groft, 2000).

Piem@ram, pieauguso uztura diena jauznpem 9.5 mg™ (viriesiem) un 7.0 mg™
(sievietem) cinka (EFSA..., 2006). Sai iedzivotaju grupa Latvija nomedito
savvalas dzivnieku 100 g gala nodro$ina no 27% lidz 39% dienas devas.

Saldesanas un uzglabasanas ietekme uz savvalas dzivnieku galas
kvalitati
Saldétas galas kvalitati ietekm€ vairaki faktori, to vidii dzivnieka stavoklis
pirms naves, kautkermena pirmapstrades un ta atdzeséSanas process,
sasaldé$anas atrums un temperatiiras stabilitate uzglabasanas laika.

6. att. Savvalas staltbrieZu un meZaciiku muskulaudu izmainas péc 6
ménesu uzglabasanas saldéta veida, x 200
a) staltbriezu galas mikrostruktuiras garenvirziens; b) staltbriezu galas mikrostrukttras
Skersgriezums; €) meZacikas galas mikrostruktiiras garenvirziens; d) meZactkas galas
mikrostruktiiras $kérsgriezums
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Galas fizikalas, kimiskas un uzturvértibas izmainas var radit jebkur§ no
ieprick§mingtajiem procesiem. P&c 6 méneSu galas paraugu uzglabasanas -
20 £ 2 °C temperatiira gan savvalas staltbriezu, gan mezaciku muskulatiira ir
konstatetas izmainas. Savvalas staltbriezu mikrostruktiira konstatéta atsevisku
Skiedru bojaeja, bet izteiktakas izmainas konstatetas mezaciiku muskulatiira.

Viens no bitiskakajiem nomedito savvalas dzivnieku galas kvalitates
raditajiem ir galas pH, jo tas ir viens no galas sensoro Ipasibu — krasas, garSas
un galas suliguma — noteicgjiem, vienlaikus ari galas tehnologisko ipasibu —
tidens noturiguma un galas produktu deriguma termina — ietekmgjosajiem
faktoriem. P&étljuma bija svarigi noskaidrot, ka paraugu pH mainas, uzglabajot
sasaldetu galu (sk. 7. att.).
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7. att. Savvalas staltbrieZu un meZaciikas galas pH izmainas saldétas galas
uzglabasanas laika

Novérojot 1énu, bet konsekventu pH vértibas palielinadjumu paraugu
uzglab&sanas laika, izmaipas nav bitiskas (p > 0.05). Uzglabajot ilgstosi
sasaldétu galu, pH svarstibas nav uzskatamas par produkta kvalitates
pasliktinaSanos. PE&tfjuma analiz8to staltbriezu un mezaciku galas pH
neparsniedza pH = 6.0 robezu, tas liecina par galas kvalitates saglabasanos
produkta sasaldesanas un atlaidinasanas perioda.

Vertgjot galas kimisko sastavu un atsevisku komponentu satura izmainas,
konstatets, ka olbaltumvielu kvantitativas izmainas staltbriezu un meZzaciiku
galas sasald€Sanas, saldeétas galas uzglabasanas procesa nav biitiskas.

Ar1 intramuskularo tauku satura zina savvalas staltbriezu un mezaciiku galas
paraugiem, uzglabajot tos sasaldeta veida 3, 6 un 9 ménesus, netika noverotas
bitiskas izmainas (p > 0.05). Nelielas izmainas var radit gaistoSo taukskabju
mainigais daudzums galas paraugos.

Lai gan tauku saturs butiski neatskiras, petijuma tika veiktas ar7 taukskabju
sastava analizes katra no sasaldetas galas uzglabasanas posmiem.

Staltbriezu galas taukskabju sastava izmainas saldétas galas uzglabasanas
laika apkopotas 8. attela.
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8.att. Taukskabju satura izmainas saldétas staltbrieZu galas uzglabasana,

Kopgjais polinepiesatinato taukskabju saturs atdzes€tas staltbriezu
galas paraugos bija 32.87% no kopg&jo taukskabju daudzuma. P& 3 ménesu
uzglabasanas to saturs samazinajas par 2.7%, pec 6 mé&nesiem par 4.1%, bet pec
9 méneSiem par 5.1%.
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9.att. Taukskabju satura izmainas saldétas meZaciiku galas

uzglabasana,

Mezaciku galas taukskabju sastava izmainas sasaldé$anas un saldétas galas
uzglabasanas laika apkopotas 9. attéla. UzglabaSanas laika vérojamas biitiskas
izmainas (p > 0,05) arT mezaciku galas paraugu intramuskularo tauku
taukskabju sastava. Mainoties taukskabju sastavam, mainas ar1 galas
uzturvertiba. Atdzeséta mezaciku gala polinepiesatinato  taukskabju
koncentracija bija mazaka ka staltbriezu gala, arT zudumi bija mazaki.

Pétfjuma tika konstatetas ari taukos $kisto$o A un E vitaminu zudumi péc 6
ménesSu uzglabasanas, tacu tas nebija bitisks (p > 0,05). Lielaki zudumi,
izvertgjot staltbriezu galas paraugus, tika konstatéti tideni $kistoSo vitaminu
satura zina, tieSi Bg, By, un pantoténskabei. Savukart, mezaciiku gala p&tijuma
tika konstatéts D vitamina satura zudums. Nomedito mezaciiku galas paraugos
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D vitamina saturs bija niecigs, bet uzglabata gala tas vispar netika konstatgts.
E vitamina koncentracija saglabajas nemainiga, gan tikko ieglitos galas
paraugos, gan sald&tos un uzglabatos paraugos. Mezaciiku gala, uzglabajot to
saldéta veida seSus ménesus, B; vitamina zudums vidg&ji bija 2,8%, B, -3,9%,
Bs - 13,5%, nikotinskabei - 0,9%, pantoténskabei - 35,3%, bet B, un folskabe
satura izmainas nebija. Nestabilakie zemo temperatiru iedarbiba mezactku
gala bija Bg vitamins un pantoteénskabe.

Savvalas dzivnieku galas uzturvértibas analize

Izvertgjot galas uzturvertibu, galvenokart analizéjam olbaltumvielu, tauku,
mineralvielu saturu un sastavu. Olbaltumvielu kvalitati var vertét no diviem
aspektiem - olbaltumvielu saturs un uznemta produkta raksturojums, ta spgja
nodro$inat individuala patérina vajadzibas. Tas ir atkarigas no cilvéka vecuma,
fiziologiska stavokla un energijas nepiecieSamibas, to ietekmé dazadi faktori.
Lai raksturotu galas uzturvértibu, tiek lietota triptofana satura attieciba pret
oksiprolina saturu gala. Triptofans ir viena no veértigakajam aminoskab&m, péc
tas satura spriez par pilnvértigo olbaltumvielu kop&jo saturu parauga. Biitiska
nozime galas sastava ir oksiprolina saturam, kur§ pieder pie nepilnvertigajam
saistaudu olbaltumvielam ar bitisku ietekmi uz galas sagremojamibu. Petijuma
noteiktais triptofana un oksiprolina saturs un to attieciba savvalas dzivnieku
galas paraugos apkopota 10. attgla.
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10.att. Savvalas dzivnieku muskulatiiras kvalitati raksturojoso
aminoskabju saturs un to attieciba

Izvertgjot triptofana un oksiprolina attiecibu savvalas dzivnieku galas
paraugos, jasecina, ka visaugstaka ST attieciba noteikta tieSi alpu galas
paraugiem - 5,2, bet mazaka mezacikas galas paraugiem - 2,7. Tatad no Latvija
medijamo dzivnieku sugam alnu galai ir visaugstaka uzturvertiba.

Salidzinot savvala nomedito un nebrivé audzgto staltbriezu galas paraugus,
lielaka uzturvertiba ir nebrive audzétu staltbriezu galai, jo triptofana -
oksiprolina attieciba bija 4,9, bet savvala nomedtto staltbriezu gala ST attieciba
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bija 3,9. Sis atkiribas skaidrojamas ar nebrivé audzétu staltbriezu mazkustigo
dzives veidu iezogotas teritorijas. Savvalas dzivnieku gala ir vertigaka,
salidzinot ar Latvija audzetu liellopu galu, jo triptofana - oksiprolina attieciba
liellopu galai ir 3,7 (Lujane et al., 2013). Izvért€jot bebru galas paraugus, $i
attieciba ir 3,8.

Produkti, kas ir bagati ar atseviskam aminoskab&m ir slikti olbaltumvielu
ekvivalenti, jo gremoSanas procesu rezultata tieck deamingtas aminoskabes,
parversot tas taukos un oglhidratos. Lai biitu iesp&jama pilnigaka olbaltumvielu
izmanto$ana, ir nepiecieS$ams neaizvietojamo aminoskabju lidzsvars.
Zinatniskaja literatiira olbaltumvielu sastava vertéSanai un datu salidzinaSanai
lieto aminoskabju vertibu izteiktu punktos (skat. 8. un 9. tab.).

8. tabula
Neaizvietojamo aminoskabju biologiska vertiba alpu, briezu un stirnu
galas olbaltumvielas

. Savvalas Nebrive audzets .

@ % T’é’ Alnis staltbriedis staltbriedis Stirna

£f | £z

S5 | SEE| L5 | g %3 2 %, 3 2 3 2

% |52| g2 |§| 22 |%| 2% |§| g% |3

RE | 852 ZE | 2| G5 | 3| &5 | 2| &5 |3

58 |2EC| 53 |£| 5§ |£| 5§ | €| %5 |¢%

z Ez| 8° Z 83 g 83 & &3 &
Thr 23 8.9 39 10.9 48 11.0 48 9.4 40
Val 39 7.3 19 9.73 25 12.8 33 8.8 23
Met 16 55 34 4.67 29 5.6 35 52 33
lle 30 8.2 27 9.39 31 104 35 8.8 29
Leu 59 184 | 31 16.3 28 19.9 34 16.9 29
Trp 6 0.4 6 0.3 5 0.4 6 0.3 5
His 15 8.5 57 8.8 59 7.53 50 8.0 58
Lys 45 216 | 48 22.6 50 20.3 45 21.9 49
SSA! 22 175 80 16.9 76 14.8 67 16.8 77
AA? 38 5.51 34 4.67 12 4.58 12 5.21 14

*- References aminoskabju modelis WHO/FAO (2007)
L. Seru Saturosas Aminoskabes (fenilalanins+ tirozins)
2_ Aromatiskas Aminoskabes (metionins+ cistins)

Izvertgjot rezultatus, jasecina, ka alnu, stirnu, briezu galas paraugos
neaizvietojamo aminoskabju - metionina, treonina un histidina saturs ir
augstaks, t.i., punktu skaits ir lielaks ka pilnvertigaja olu olbaltumvielas.
Izoleicina, leicina un lizina saturs ir lidzvertigs, bet So dzivnieku gala
nenodroSina pilniba cilvéka vajadzibu péc valina. Savvalas dzivnieku galas
paraugi satur 3 - 4 reizes vairak s€ru saturo$as aminoskabes - fenilalaninu un
tirozinu. Visvairak $o aminoskabju ir alpu gala - 17,5 mg g jeb 80 punkii,
turklat alpu galas paraugi satur vairak triptofina (0,43 mgg™ jeb 7 punkti),
salidzinot ar pargjiem atgremotajdzivnieku galas paraugiem. Mazak taja vienigi
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ir metionina un cisteina. Mezactiku un bebru galas paraugi satur 6 - 9 reizes

vairak triptofana.

9. tabula

Neaizvietojamo aminoskabju biologiska vértiba mezaciiku un

bebru galas olbaltumvielas

5%, Mezaciika Bebrs
g, °og%
.E;‘; -§ g g T 5 2 o= )
S = 222 °3 E o2 'S
2 Q S 2SS < < g 2 <
= SE2 - € 5 = 2
5 g §g.0 £3 g £2 g
z " 2f= | 22 S 25 =
5 g’ »n ° a » © a
Treonins / Thr 23 5.2 23 0.8 4
Valins / Val 39 1.2 3 9.3 24
Metionins/Met 16 5.6 35 3.9 24
Izoleicins / lle 30 10.4 35 10.9 36
Leicins / Leu 59 16.1 27 15.2 26
Triptofans / Trp 6 2.2 36 3.3 55
Histidina / His 15 10.7 71 10.0 67
Lizins / Lys 45 21.6 48 17.1 38
SAS? 22 16.5 75 7.1 32
AAS? 38 5.6 15 3.9 10

*- References aminoskabju modelis WHO/FAO/UNU (2007)
L _ Séru saturosas aminoskabes (fenilalanins+ tirozins)

2_ Aromatiskds aminoskabes (metionins+ cistins)

Galas kvalitate ir atkariga no taukskabju sastava intramuskularajos taukos.
P&étijuma noteikto taukskabju saturs liecina par savvalas dzivnieku galas
augstaku uzturvertibu.

Ir Cetri savstarpgji saistiti faktori, kas ir svarigas miisu veselibai:

Ll NS s

kopg€jais tauku saturs,
taukskabju saturs,

PNTS /PTS attieciba,
-6 attieciba pret m-3.

Katrs no Siem faktoriem ietekmé misu veselibu. Uznemot vairak tauku,
neka nepiecieSams, tie organisma veido energijas rezervi. Tas var novest pie
aptaukosanas, veselibas problémas rada galas produktos esoSie neveseligie —

piesatinatie — tauki.
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Dazadam taukskabém ir atSkiriga ktmiska struktiira un tas atskirigi ietekmé&
cilveka organismu un veselibu. P&tfjuma noteiktais taukskabju sastavs,
taukskabju attieciba un to veselibas indeksi paraditi 10. un 11. tabula.

Petfjuma rezultati liecinaja, ka nebrivé audzg&tu staltbriezu un liellopu gala
(Strazdina et al., 2010) noteiktais piesatinato taukskabju saturs bija 40.11%,
mononepiesatinato taukskabju saturs — 34.6% un polinepiesatinato taukskabju
saturs — 15.36%. Tas liecina par savvalas dzivnieku dzives un &Sanas paradumu
izmainam iezogotas teritorijas, radot tendenci intramuskularo tauku profilam
tuvinaties liellopu tauku profilam.

10. tabula
Svarigakas taukskabes un to attiecibas alnu, staltbrieZu, stirnu un
liellopu gala

Savvalas Nebrive
Raditajs Alnis stalt- audzéti Stirna Liellops®

briedis staltbriezi
Tﬂ/‘:k“ SIS, |1 041064 | 1274081 | 1.630.88 | 1.630.76 | 1.68+0.62
PTS 34.63:2.32 |33.3413.06 | 41.86+3.58 | 38.05:3.22 |40,1+3.82
Stearinskabe  |12.46+1.22 |13.76:0.94 | 13.88+1.62 | 14.65:2.60 | 9.24+153
Miristinskabe | 1.54+0.41 | 1.60+0.76 | 3.50+049 | 1.92+0.07 | 3.6240.47
Palmitinskabe |18.45+1.98 |17.28+2.40 | 22.69+2.75 | 18.55+2.46 |21.43+251
MNTS 47.30+3.92 |22.27+2.19| 25.27+2.46 |30.76+3.61 |34.60+3.78
PNTS 14.1242.03 |32.0+3.58 | 25.65+0.93 |22.53+0.78 |15.36+0.46
o -3 4.39+0.19 |7.61+0.43 6.69+0.35 | 6.61+0,.5 |2.65+0.26
o -6 9.53+0.28 |17.75+0.82| 22.59+0.86 |15.78+0.42 |12.71+0.13
Hr%lgesltgg;‘i’ 63.16£6.18 |57.13+7.89|78.53£5.71 |62.37+5.34 |76.31+5.63

1_ (Lujane, 2013)

Taukskabju sastavs, 1pasi PNTS: PTS attieciba ir nozimigakais faktors
cilvéka veselibai. MacRae ar lidzautoriem (2005) noradija, ka pazeminot
piesatinato taukskabju saturu asinis, 1paSi miristinskabes (C14:0) un
laurtnskabes (C12:0) saturu, var panakt butiski samazinat holesterina saturu
asins plazma un samazinat sirds un asinsvadu slimibu risku

Ka liecina pétljuma rezultati, savvalas dzivnieku gala ir ap 15% mazak
holesterina neka liellopu gala. Savukart, nebrivé audzéto staltbriezu galas
paraugos, holesterina saturs ir lidzigs Latvija audz&to galas skirnu liellopu gala
noteiktajam. Mezactiku gala ir lielaks holesterina saturs, ko var skaidrot ar
augsto adrenalina ITmeni stresa apstaklos, to medibu laika.

Viszemakais  holesterina  Itmenis  p@tjjuma
gala (49,51 mg 100 g™).

konstatéts bebru
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11. tabula

Svarigakas taukskabes un to attiecibas meZaciiku,
bebru un ciikgala

Raditajs MeZaciika Bebrs Ciika
Tauku saturs,% 345+1.11 4.29+0.98 3.18
PTS 42.98 £ 2.65 26.63 £ 1.07 45.97
Stearinskabe 16.57 £ 2.51 7.66+1.85 ~
Miristinskabe 3.45+0.51 1.26 +0.29 1.23
Palmitinskabe 22.82+1.24 17.09 + 0.07 ~
MNTS 35.13+£2.13 2540+ 1.04 38.87
PNTS 17.00 £1.33 42.77 +2.98 8.95
w-3 3.05+0.21 18.71£2.13 ~
o-6 13.63+0.20 23.81+0.86 ~
Holesterins, mg 100g™ 98.11+ 7.82 4951+ 4.01 67.85+ 5.67

~ - nav datu

Svarigaka par galas sensoram ipaSibam ir produkta biologiska vértiba,
12. tabula sniegts galas uzturvértibas raksturojums, lai galu varctu izvéléties ne
vien péc garsas, bet arT pec lietderibas.

Sabalanséts uzturs ir viens no labas veselibas un darbasp&ju saglabasanas
pamatiem. Uzpemot uzturu ar parak lielu energétisko veértibu, organisma rodas
energijas parpalikums, kas izgulsngjas tauku rezervés zemada vai ap iek$jiem
organiem, tadel ir svarigi sabalansét fizisko aktivitati, pareizas uzturvielu
attiecibas (energgtisko vértibu) un &$anas rezZimu.

Organisma §uinas nepartraukti norit vielu un energijas maina, kas ir dzivibas
pamata procesi. Sis svarigas funkcijas veic uzturvielas, kas organisma
noardoties atbrivo noteiktu energijas daudzumu. Aprékinot kaloriju daudzumu
savvalas dzivnieku gala iegitais rezultats ir lidzigs ka majdzivnieku galas
paraugos. Starpiba, piem., starp nebrivé audzétu staltbrieza un liellopu galu ir
tikai 12 kalorijas, kas ir nenozimiga dala salidzinot ar visu parasti diena
patéréto kaloriju daudzumu. 100g j€las galas porcija bitu tikai 5 - 7% no $Tm
kalorijam. Tadgjadi visi tabula redzamie galas veidi var iedercties sabalanseta
dieta vai pat svara samazinasanas diéta.

P&tfjuma analiz€to savvalas dzivnieku galas paraugos PNTS : PTS attieciba
nebija zemaka par 0,4; tas liecina par savvalas dzivnieku logissimus lumborum
muskula galas kvalitati, augsto intramuskularo tauku uzturvértibu. Ipasi augsta
§1 attieciba bija bebru gala (1,6) un savvala nomedito staltbriezu gala (0,96).

Dietologu uzmaniba ir versta uz polinepiesatinato taukskabju sastavu
produktos. Ne visas polinepiesatinatas taukskabes ir vienlidz veseligas un labi
izmantojas organisma, tadé|] So taukskabju raksturo$anai lieto ® - 6 : ® - 3
attiecibu. Pasaules Veselibas organizacija (2003) iesaka @ - 6 : ® - 3 attiecibu
mazaku par 4. P&tjjuma rezultati liecina, ka visu savvalas dzivnieku galas
paraugi, kas pétijjuma ietvaros bija analiz&ti, iznemot mezactku galu (4,6),
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atbilst Pasaules Veselibas organizacijas rekomendacijam, to attieciba bija no
3,58 Iidz 1,26.

12.tabula
Atdzesétas savvalas dzivnieku galas biologiskas vertibas raditaji
Savvalas | Nebrive Meza-
Raditaji  |Alnis stalt- audzets Stirna | Liellops cza Cika Bebrs
L S cika
briedis [staltbriedis
Kcal 97.72 95.79 104.39 102.87 | 91.85 114.57 113.90 | 124.17
ENA, . 8.27 8.56 ONIIS) 8.26 8.64 7.30 7.39 7.05
lg 100g
PNTS:PTS | 0.40 0.70 0.90 0.60 0.38 0.40 016 1.60
-6 : ©-3 2.20 2.50 3.60 2.70 4.80 4.60 12.52 1.29
Tl 0.70 0.80 0.90 0.90 n.d. 1.00 n.d. 0.40
Al 0.60 0.70 0.80 0.80 n.d. 1.10 n.d. 0.60
w-6:0-3<4 PNTS:PTS>04 n.d. — nav datu
TI - tromboggnais indekss Al - aterog€nais indekss

Aterogenais indekss (Al) un trombogenais indekss (TI) ir lipidu kvalitates
raditaji gala, kas kalpo ka kardiovaskularo saslim$anas risku paregotaji
(Marsico et al. 2007). Indeksu vértibas ir zemakas, ja dzivnieku taukos ir
mazaks piesatinato taukskabju  (miristinskabes, palmitinskabes un
stearinskabes) saturs un lielaks veselibu labveligi ietekm&oso mono- un
polinepiesatinato taukskabju (o - 3 un o - 6) saturs.

Savvalas dzivnieku gala ir produkts ar augstu biologisko vértibu, ta var
lieliski papildinat un daudzveidot ikdienas galas sortimentu, atbilst veseligas
digtas rekomendacijam, tai ir zems tauku un augsts olbaltumvielu saturs un
visas neaizvietojamas aminoskabes. Ta ir lielisks A, E un B grupas vitaminu
avots, ka arT satur nozimigus mikro- un makro- elementus, jo ipasi dzelzi un
cinku. Augstvertigakie no p&tijuma analizétiem galas paraugiem ir bebru un
alnu gala.

32



10.

SECINAJUMI

Darba izvirzita hipotéze - Latvija nomedito savvalas dzivnieku gala ir
kvalitativs produkts ar augstu biologisko vértibu - ir apstiprinajusies.

Meza dzivnieku gala noteikts liels olbaltumvielu saturs, tas svarstijas
robezas no 20.88% mezactiku lidz 22.79% alpu gala. Augstakais
neaizvietojamo aminoskabju saturs noteikts nebrivé audzetu staltbriezu
gala, neaizvietojamo aminoskabju saturs savvalas dzivnieku gala ir lidzigs
attiecigas sugas dzivniekiem.

Mazakais saistaudu olbaltumvielu saturs ir noteikts nebrivé audzetu
staltbriezu gala, kas liecina par mazaku fizisko slodzi dzivniekiem iezogotas
teritorijas. Savvalas dzivnieku gala ir bagats ar neaizvietojamo aminoskabju
daudzums, $aja zina visvertigaka ir alnpu un mezactku gala.

Kopgjais intramuskularo tauku saturs atgremotajdzivnieku (1,14 — 1,93%)
un meZactiku (3,45%) logissimus lumborum muskuli bija mazaks neka tas
atbilst galai ar zemu tauku saturu

Petfjuma noteiktais piesatinato taukskabju saturs alpu galas paraugos ir
34,63%. bet mononepiesatinato taukskabju ir vairak 47,3%. Bebru gala
mononepiesatinato taukskabju saturs (25,40%) butiski neatS$kiras no
piesatinato taukskabju satura (26,63%). Savvalas dzivnieku gala satur
vairak polinepiesatinatos taukus ka liellopu gala un ciikgala. Ipasi daudz to
ir bebru gala (42,8%).

Visu savvalas dzivnieku gala noteikta optimala PNTS : PTS attieciba, kas
liecina par savvalas dzivnieku galas kvalitati un augsto intramuskularo
tauku uzturvértibu. Ipasi augsta $1 attieciba bija bebru (1,60) un savvala
nomedito staltbriezu (0,96) gala.

Savvalas dzivnieku gala, ka nebrivé audzétu briezu gala, mezaciiku un
bebru gala, biitu dalgjs risinajums ziemas méneSos cilveku organisma
apgadg ar D vitaminu.

Nebrive audzetu staltbriezu gala A, E, un B, vitaminu, ka arT pantot€nskabes
saturs ir lielaks neka savvala nomeditu dzivnieku galas paraugos.

Savvalas dzivnieku gala ir lielisks mikro- un makro- elementu avots ipasi
dzelzs un cinka satura zina. Nebrivé audzetu staltbriezu gala mikro- un
makro- elementu saturs ir lielaks neka savvala nomeditu dzivnieku galas
paraugos, bet dzelzs saturs par 14% mazaks.

Savvalas medijuma galas kimiskais sastavs un uzturvértiba butiski
nemainas, uzglabajot to saldéta veida I1dz pat deviniem ménesSiem, tadejadi
§1 gala ir veseliga un neatnemama uztura sastavdala.
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TOPICALITY OF RESEARCH STUDY

Both, the forest and forestry play a crucial role in the national economy of
Latvia, however the cocept ,,forest value” is more often associated with value
of timber, the land cadastral value or the market value of wood. Other values
pertaining to forest, like ecological and social values incl. also hunting are often
neglected due to methodological and practical difficulties of expressing them in
money and comparing to the land and wood value.

Accoding to data of the Central Statistical Bureau, 33,000 hunters have
been registered in Latvia in 2001, of which about 20 000 were active hunters.
Hunting is a popular sports event and hunted game like red deer, elk, roe deer,
wild boar or beaver every season provide an excellent diversification to the diet
of many families. Carcasses of the hunted animals are shipped to meat packing
establishments, restaurants and retail food stores. Over the recent years, the
popularity of wild game meat has increased and game is considered an
important item for human consumption.

There are several reasons behind this fact: the high biological value of game
meat enjoying high proetin content with extensive spectrum of essential amino
acids, low fat content with rich composition of poly-unsaturated fatty acids in
comparison with meat of domestic animals. The game meat is an important
source of B group vitamins, micro- and macro-nutrients, considerably high iron
content, moreover it is free from drug residues and groeth hormons.

There is a high interest on the part of consumers to obtain meat from
animals which have been raised as close to natural conditions as possible.
Game meat, characterised by high nutritional value and specific organoleptic
qualities, complies also to this claim. (Daszkiewicz et al., 2009; Soriano
etal., 2006; Vergara et al., 2003; Rywotycki, 2003). Following the drive of
consumers for consumption of high quality meat and its products, raising of
wild deer in captivity becomes more and more popular sub-sector in Latvia,
firmly establishing itself among the traditional branches of animal farming like
cattle breeding, pig farming and poltry farming. This techology allows for
efficient use of grassland areas, for acquisition of high quality meat, ensuring
availibility of game meat on the market. It is one of the most prospective sub-
sectors in Latvia, opening up extensive opportunities for export. Following this
method, it is possible to plan the number of harvested animals, amount of the
meat obtained and produce a pre-defined amount of raw material for
processing.

The hunting season mostly covers only autumn and winter months, however
the meat should be provided on the market the whole year round, furthermore,
delivery of an even supply requires storage of game meat. To extend its shelf-
life, meat is frozen.

Over recent years, frozen meat is widely used in processing. Therefore, to
acquire high quality raw material, it is critical to know all the changes meat has
undergone before defrosting.
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Research object of the doctoral thesis is: m.logissimus lumborum obtained
from carcasses of elks (Alces alces), red deer (Cervus elaphus), roe deer
(Capreolus capreolus) and wild boars (Sus scrofa scrofa), selected from
carcasses of the said animals hunted in Latvia and biceps femoris selected from
beavers hunted in Latvia.

Hypothesis: the wild game meat and meat of the farmed wild deer in Latvia
is a high quality product of high biological value.

The above Hypothesis is proved by the following Theses.

1. Wild game meat is a product high in protein and low in fat as well as with
the optimum correlations between them.

2. The chemical composition of meat from wild deer and farmed deer is
essentially different.

3. Freezing of wild game meat and its storge does not essentially change its
composition.

4. Wild game meat has a high biological value.

Objective of the doctoral thesis is analysis of the chemical composition,
nutritional value and quality of the wild game meat, evaluation of
transformation it undergoes over the freezing and storage period.

The following Assignments have been identified for attainment of the
above Objective.

1. Establish the cehemical composition of the wild game meat.

2. Evaluation of the quality of wild game meat.

3. Compare the chemical composition and nutrition value of wild deer meat
with farmed wild deer meat.

4. Analyse the impact of freezing and storage on the quality,chemical
composition and microstructure of wild deer and wild boar meat.

5. Assess the nutritional value of wild game meat and its role in human
nutrition.

Novelty and scientific importance of the Doctoral Thesis.

The present Doctoral Thesis embraces a new research on chemical composition
of meat of currently important but little researched wild animals in Latvia:
elks, red deer, roe deer, wild boars and beavers, providing the assessment
of nutritional value of the above meats. The research results obtained,
based on extensive evaluation of biological and nutritional value of the
said meat provide the scientific grounding for its use in human
consumption.

Importance of the present Doctoral Thesis in National Economy.
1. The findings drawn from the present research study constitute an essential
supplementation to the results obtained in previous studies oriented on wild
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game meat and to composition of data basis of the Latvia’s food products
(available at: www.partikasdb.lv/partikas-sastava-datubaze/par-datubazi).

2. The indicators established for wild game meat will be of assisstence to
producers when estimating the nutritional value changes of frozen meat
over its storage period and during processing.

3. Under the influence of feeding, the meat composition of the farmed wild
dear differs from that of deer hunted in the wild.
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MATERIALS AND METHODS

Time and Venue of Research

Trials were carried out in the period from 2010 to 2013, the findings
summarised and systematized and the thesis written in 2014. Altogether, 144
wild game meat samples were tested obtained following the random selection
principle from hunters’societies the hunting grounds of which are situated in
Kurzeme, Latgale and Vidzemes regions of Latvia.

Besides the meat samples from game hunted in the wild, 20 samples from
farmed red deer were analysed obtained from two deer gardens in Vidzeme
region.

With an aim of evaluating the results and their more demonstrative
comparison, the thesis contains also bovine and pigmeat testing results from
research studies carried out at Institute of Biotechnology and Veterinary
Medicine Sigra, Agency of Latvia University of Agriculture.

The meat samples were tested:

In Laboratory of Biochemistry and Microbiology of Institute of
Biotechnology and Veterinary Medicine Sigra, Agency of Latvia University of
Agriculture;

In Packaging Materials’ Reserach Laboratory of Faculty of Food
Technology, LUA;

Research advisory laboratory (UBF - Untersuchung - Beratungs
Forschungslaboratorium GmbH) in Germany:

Agronomic Testing Research Laboratory of LUA.

Profile of Materials

The object of research: m.logissimus lumborum obtained from elk (Alces
alces), deer (Cervus elaphus), roe deer (Capreolus capreolus) and wild boars
(Sus scrofa scrofa) selected from carcasses of the said animals hunted in Latvia
and biceps femoris selected from beavers (as the largest and most valuable cut)
of this animal carcass.

Structure of Reserach Study
The meat samples obtained from the wild were tested subject to the
following conditions:
1. All samples from game hunted in the wild were obtained over the hunting
season.
2. The animals were hunted, carcasses were blead and dressed. After the post-
mortem inspection, the carcasses were cut during which time the samples
for testing were obtained.
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3.

5.

The deliveries of of elk, wild red deer, farmed deer, roe deer, wild boar and
beaver meat samples to the laboratory were carried out within 16 - 20 h
after hunting,

The samples were homogenized and pre-treated for the further pH, moisture
content and fat content testing in accordance with the guidelines of good
laboratory practice; for acquisition of credible results, in each case
2 samples were tested. A fresh sample should be analysed as soon as
possible but not later than 24 hours subsequent to homogenisation; before
testing, the samples were stored at temperature 4-8 °C, in a household
refrigerator.

After homogenization, for detection of amino acids, extractives, fatty acids,
cholesterol, vitamins, minerals and heavy metals, a part of sample was
separated, packed in sealed polythelene bags and stored in freezer at -
20 £ 2 °C until further tests.

The structure of the sample testing trial is summarised in Figure 1.

Deer meat
n==63 Wild boar Elk Roe deer Beaver
of which 20 meat meat meat meat
were farmed n=32 n=18 n=25 n==6
deer

A 4 Vw

Chilled, frozen meat Chilled meat 16 - 24 h,

-20+2°C 3-4+2°C
v v v
3months | | 6months || 9months | v
¢ pH, colour,  moisture,
protein, fat, mineral, fatty
Fixed microstructure in acid, cholesterol, vitamin,

crossection and
longitudinal direction

extractive and heavy metal
composition.

A 4 JV A 4 ¢

Nutrition value of meat testeed
and calculated

Moisure, protein, fat, amino acid and
fatty acid composition.

Figure 1. Trial structure

38



The freezing of meat is the most popular way of storage used to preserve the

maximum nutritional value of products.

The wild deer and wild boar meat samples were stored frozen, defrosted in

accordance with scheme shown in Figure 2. and subsequently tested according
to methods indicated:

Galas pirmapstrade /
Pretreatment of the meat

v

Galas paraugu iepakosana /
The meat sample packaging

v

Sasaldésana / Freezing
-25°C+2 °C, 30 min

v

Uzglabasana / Storage
-20°C +2 °C, 3, 6,9, ménesi

v

Atlaidinasana / Defrosting

Figure 2. General freezing and defrosting scheme of wild deer
and wild boar meat

. For successful implementation of the trial, the samples delivered to the
laboratory were sliced in 300 + 5 g slices and packed in polymer film. 8
packages were thus prepared, 4 from each species of animals (m.logissimus
lumborum of deer and wild boars hunted in the wild), the storage time of
meat was 3, 6 and 9 months.

. The slices of meat samples were approximately 3 - 3.5 cm thick which
ensured swift and uniform freezing.

. Regarding that maximum formation of chrystals takes place within the
limits from - 2 'C to -8 'C, the water movements and high formation of
chrystals can be prevented by quick reduction of temperature in this
interval, the samples over the freezing phase were laid out in a roe on a
metal tray to ensure a maximum short freezing time: 30 min.

. The samples were frozen under uniform conditions in a household freezer
(BEKO FSA 21300, France), with the air cooling system -25 °C + 2 °C and
stored in temperature not lower than 18°C, consequently -20 °C = 2 °C.

. The samples were stored in a frozen state for 3, 6 and 9 months.
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6. On each stage of the trial, two meat samples of each species were retrieved
from the freezer and defrosted to +6 °C for 16 hours. Subsequently the
samples were unwrapped, dried with a napkin and weighed for
establishment of the moisture losses during storage and defrosting.
Defrosted samples of the wild red deer meat and wild boar served as

reference samples.
Testing methods applied

The testing methods applied are summarised in Table 1.

Table 1

Testing methods applied for acquisition of prescribed
indicators in meat samples

No Chemical indicators Testing method

1. | pH LVS ISO 2917:2004

2. | Moisture content LVS ISO 1442:1997

CIE 1976 L*a*b* colour
3. | Colour
model

4. | Water activity(a,) I1SO 21807: 2004

5. | Protein content LVS I1SO 937:1978

6. | Fat content LVS ISO 1443:1973

7. Mineral content 1SO 936:1996

8. | Calcium content LVS ISO 6869: 2002

9. | Phosphorous content I1SO 6491: 1998

10. | Amino acid content LVS ISO 13903: 2005

. After Alda methods

11. | Fatty acid content (Aldai, 2006)

12. | Fat-soluble vitamins A, E, D content ISO/CEI 17025:2005
13 Water-soluble vitamins B4, B,, Bg, B1, LVS EN ISO 5983-2:

" | niacin, pantothenic acid, folic acid content | 2009

14. | Minerals’content Na, Mg IZ‘SGSQEN 150 5983-2:
15. | Minerals’content Fe, Zn, Cu, Mn LVS EN ISO 6869: 2002
16. | Extractives’content Refractometric method
17. | Heavy metals As, Pb, Cd, Hg content ':701'2(5 999.111, AOAC
18. | Cholesterol content (II?LIIL;::HTEE]O(:S 1973)

Total content of separate fatty acids was calculated as follows:

The sum total of saturated fatty acids (SFA):

¥ SFA=C10:0 + C11:0 + C12:0 + C13:0 + C14:0 + C15:0 + C16:0+
+ C17:0 + C18:0 + C20:0 + C21:0 + C22:0 + C23:0 + C24:0
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Sum total of Mono-unsaturated fatty acids (MUFA):
¥ MUFA = C14:1+ C15:1 + C16:1 + C17:1+ C18:1t + C18:1c9 + C18:1c11
Sum total of poly-unsaturated fatty acids (PUFA):

X PUFA = C18:2t + C18:2n—6 + C18:3n—3 + C18:4n—3 + C20:3n—6+
+ C20:4n—6 + C20:5n—3 + C22:1 + C22:4n—6 + C22:5n—3 + C22:6n—3 +
+ c9,trl11CLA + C18:3n—6 + C20:2n—6 + C20:3n—3 + C22:2n—6

n - 3 sum of poly-unsaturated fatty acids:

> n-3 = 20:3n—-3 + C22:6n—-3 + C22:5n-3 + C20:5n-3 + C18:4n-3 +
C18:3n—3

n - 6 sum of poly-unsaturated fatty acids:

¥ n—6 =C22:2n-6 + C20:2n—6 + C18:3n—6 + C22:4n—6 + C20:3n—6

+ C18:2n—6 + C20:4n—6

The correlations and indices of fatty acids laying an impact on human health
have been calculated in the following way:

PUFA/SFA =X PUFA /X SFA

n-6/n3=Xn-6/Xn-3

Atherogenic index (Al) and Thrombogenic index (T1) are lipid quality indices,
calculated according to formula defined by Ulbricht and (Ulbricht un Southgate
1991); both indices serve as risk prognosticators of cardiovascular diseases
(Marsico et al. 2007).

Al = [(4 x C14:0) + C16:0 + C18:0] / [EMUFA + TPUFAN-6 + = PUFAN-3]

Tl = [C14:0 + C16:0 + C18:0] / [(0.5 x MUFA) + (0.5 x PUFAN-6) +
+ (3 x PUFA n-3) + (PUFA n-3/ PUFA n-6)]

Measure characterising the digestibility of meat:
MCDM (g kg™ = tryptophan (g kg™*) / hydroxyproline (g kg™)

Collagen and connective tissue computation. Due to requirements of the EU
Commission Directive 2001/1012 restricting the sum total of connective tissue
present in meat destined for production of meat products (up to 25%), collagen
is used as the main indicator for the quantitative assay of connective tissue.

% . Commission Directive 2001/101/EC amending Directive 2000/13/EC of the European
Parliament and the Council on approximation of laws of the Member States relating to the
labelling, presentation and advertisingof foodstuffs. [online] [accessed on September 9, 2013.]:
eurlex.europa.eu/.../site/.../02001L.0101-20021127-en.pd
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Collagen content = hydroxyproline (%) x 8

Sum total of connective tissue = collagen content (%) /
amino acid content (%)

Biologic value of amino acids. For assaying the protein digestability and
comparing data, the amino acid score method is used in research literature,
developed by Food and Agricultural Organization (FAO, 2007) and World
Health Organization (WHO, 2007). According to this method, the amount of
essential amino acids (mg) is established per mg of protein. The results for
essential amino acids in the present research study were calculated in relation to
amino acid model for adults (WHO/FAO 2007) — the minimum amounts in mg
per kg of body weight indispensable for an even balance.

Amino acid score = [reference amino acids (mg g™*) /
Reference amino acid* (mg g™)] x 100

Meat energy value computation. Foodstuffs ensure the energy required for
sustaining human life functions, enduring physical load as well as plastic
material necessary for the body tissue building.

The energy balance required to be taken up by food is calculated with Harris-
Benedict equation. The energy value of meat products is calculated according
to formula:

kcal = protein x4 + fat x 9,

where:

1 g of protein equals 4 kcal, which equals 17 kJ;
1 g fat equals 9 kcal, which equals 37 kJ;

1kcal, which equals 4.18kJ

Mathematical processing of data

Mathematical processing of data was carried out with methods of
mathematical statistics. For the obtained data, the arithmetic mean and standard
deviation was calculated. Single factor and multiple factors dispersion analysis
and corelation (ANOVA) was used for data interpretation applying Microsoft
Excel 7.0, SPSS 22.0 software package.

The hypotheses set forth were verified with p-value method and factors
evaluated as essential if p - value < aqgs. For interpretation of the results, the
a < 0.05 as having credibility of 95% unless specified otherwise.

# _ Reference model of amino acids WHO/FAO/UNU (2007)
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RESULTS OF RESEARCH STUDY AND DISCUSSION

Wild game meat quality

Meat colour is an important quality indicator and one of the main sensoric
indices first noticed by consumer considering the freshness of meat (Muchenje
et al., 2009; Khliji et al., 2010; Troy, Kerry, 2010). Of ruminant animals, the
lightest (L*) is the meat of roe deer (34.83), the darkest — that of elk (31.52).
Analysing red deer meat it is evident that meat from farm deer was lighter than
that of deer hunted in the wild (33.41and 3272 respectively), which is explained
by active way of life of the latter bringing about higher myoglobin content in
muscle tissue of wild animals. Of all the animal species tested, the most
intensive pink colour (a*) was established for wild boar and beaver meat.

The water activity and moisture content in meat samples did not have
significant variance by species (p > 0.05).

The content of heavy metals detected in meat samples within this research
study: cadmium, arsenic, lead and mercury did not exceed the limits set down
in regulatory enactments of the European Union. Consquently, the meat is
appropriate for use in human consumption.

Chemical composition evaluation of wild game meat
According to the results of the present research study summarised in Tables
2 and 3, all the samples of the wild game species should be deemed highly
valuable protein sources.

Table 2
Chemical composition of elk, red deer and roe deer meat 36 h after
hunting
Indicators Elk Wild Farm Roe deer Beef!
deer deer
Protein 2209+ | 21.09+ 22.43 £+ 22.05 + 19.61 £
content,% 0.56 1.16 1.69 1.78 1.86
1.04 £ 127+ 1.63+ 1.63+ 1.48 +
0,
Fatcontent, % | "964 | 081 0.8 0.76 0.89
Minerals. % 112+ 1.14 + 1.08 + 115+ 1.09+
’ 0.74 0.12 0.11 0.24 0.13

T (Jemeljanovs et al, 2008)

The intramuscular fat content in meat samples shows a wide variance by
animal species (p < 0,05). The lowest level detected (1.04%) was in elk meat,
the highest: in wild boar (3.45%) and beaver (4.29%) meat. The average fat
content detected in wild boar meat was 3.45%, while altogether it varied from
1.23 to 4.27%, explained in research literature by variable feed composition of
wild boars in the wild (Quaresma et al., 2011).
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Table 3
Protein, fat and mineral content in meat of wild boars,
domestic pigs and beavers

Indicators Wild boar Domestic pig* Beaver
Protein content,% 20.88 +2.99 21.32 +2.67 21.39+1.32
Fat content, % 3.45+1.67 3.18+1.12 4.29+0.98
Mineral content, % 1.14+0.13 1.12+0.09 1.13+0.09

1_ (Ramips u.c., 2002)

The intramuscular fat content of farmed red deer was 1,63 + 0,88% which is
higher than that detected in meat samples obtained from deer hunted in the wild
1.27 +0.81%.

The mineral content in wild game meat varied within the limits 1.12% for
elks to 1.15% for roe deer which statistically has no difference among species
(p > 0.05). For farmed deer the mineral content in meat samples was 1.08%,
while for deer hunted in the wild - 1.14%, consequently the differences were
negligent.

The research results testify that from the standpoint of protein and fat
content mucle tissue of logissimus lumborum in meat of elks, deer, roe deer,
wild boars and beavers should be estimated as equal to beef and pork.

Amino acids are different but their correlations in human and animal
proteins are similar. The amino acids considered critical for humans (essential
amino acids) are lysine, isoleucine, phenylalanine, tryptophan, leucine,
methionine, threonine, valine, while argynine and hystidine are considered
partially essential. Each of the above amino acids plays a certain role in human
system. The meat samples of the hunted elks, deer and roe deer are similar as to
the sum total of essential amino acids (Figure 3), demonstrating that all these
ruminant animals have had a similar diet over the late fall and winter period.
Higher amino acid content for the farmed deer can be explained by their
additional feeding over the winter season thus increasing also the nutrition
value of meat acquired from those animals.

Concerning the sum total of amino acids, the meat samples of the hunted
elks, deer and roe deer are closely comparable which is an indication of similar
diet over the late fall and winter periods for these animals.
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Figure 3. Essential amino acids sum total comparison among meat samples
of the tested animals, g 100 g™
1 (Jansons, Jemeljanovs, 2013)

Together with free amino acids, extractives are critical co-players in aroma
formation of meat during the cooking process. These substances are found in
meat but in small concentrations while their input in sensoric properties of meat
is essential. The total content of extractives in meat of animals hunted in the
wild is summarised in Figure 4 where it is compared with the same indicator
for beef and pork meat samples.

3
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5?51.5
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R Alnis/Elk  Savvalas ~ Nebrivé Stirna/Red Mezacika/ Bebrs/  Liellops/  Cika/
2 E staltbriedis /  audzéts deer Wildboar  Beaver Beef  Ddomestic
éﬁﬁ Wild deer  staltbriedis/ pork
Farm ceer

Figure 4. Content of extractives in meat wild game and domestic animals
Among wild animals’s meat samples tested and in comparison with pork

samples (0.84%), the highest content of extractives (2.9%) was found in meat
samples of wild boar: it was as much as 3.5 times higer. Having in mind that

45



extractives play an important role in taste of meat, one should agree with
findings of Zmijewski, Korzeniowski, (2001) research that Polish consumers
consider wild boar meat a delicacy thanks to its distinctive taste qualities.

The lowest content of extractives was established for beaver meat, it was
1.9 times lower than for other wild ruminants tested and 2.9 times lower than
for wild boar meat.

Fat meat in the eyes of consumers is more and more regarded as
unwholesome, thus increasing the demand for lean meat (Jaworska
et al., 2009). Concerning the fat content, wild game meat is considered lean and
is characterized also by low content of saturated fats and higher content of
poly-unsaturated fats (Eaton et al., 1998) than beef and pork which increases
nutritional value of the latter.

The comparison of saturated, mono-unsaturated and poly-unsaturated fat
sum totals in meat samples is summerised in Figure 5.

100% 5 = 52
F90% _— _— ] _— _— ] -
5 80% I e e A e I s I -
3 .. 26.63
g T0% Be e L .
= 0 {999 | — I I [I— — |
g 0% 4188 3805 p20s8 4220|4507
£ 50% — — ] - {2540 .
B 40% 27— ] T =
°° 30% — —35-3-—30.?6— — — -
£ 20% —47.30—  — - e — - {34.60 -
B o 38.87
:__%, 10% 1412 32.01 25.65 22.53 17.00 42.77 15.36 8905|
g 0%
= Almis/Elk Savvalas Nebitvé  Stuna/ Mezaciilka Bebrs/ Liellops'/ Cika®/
ﬁ staltbriedis audzéts Red deer /Wild Beaver Beef® Domestic
/Wild deer staltbriedis boar pork®
/Farm

deer
OPNTS OMNTS BEPTS BENTS

Figigure 5. Saturated, mono-unsaturated and poly-unsaturated fat content
comparison in animal meat samples, %

The research literature addressing the fatty acids intrinsic to meat of
ruminants, usually underlines the predominance of saturated fatty acids. The
saturated acids’s content in elk meat established by the present research is
34.63%. Instead of saturated fatty acids, elk meat is rather richer in mono-
unsaturated fatty acids. In beaver meat the contents of mono-unsaturated fatty
acids (25.40%) did not essentially differ (p > 0.05) from that of saturated fatty
acids (26.63%).

The content of mono-unsaturated fatty acids detected in meat of wild boar
was 35.13%, while the research study of Lithuanian scientists (Razmaité
et al., 2012) has established it as high as 43.96%.
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Muscle tissue has but a low amount of fat-soluble vitamins, they are more
found in internal organs of animals.

In meat samples of wild ruminants, vitamin A was established in the
following proportions: roe deer- 0.95 mg 100g™on the average, deer hunted in
the wild - 0.96 mg 100 g™ and elk - 0.97 mg 100 g™. In meat samples taken
from farm deer, on the other hand, the vitamin A content was 4.26 mg 100 g™,
consequently the retinol concentration was 4.4 times higher than for wild game
meat samples.

Table 4
Vitamin content in meat samples of elk, deer and
roe deer, mg 100 g™
Vitamin |  Elk | Wilddeer | Farmdeer | Roe deer
Fat soluble vitamins
Vitamin A 0.97+ 0.06 0.96+ 0.04 426+ 0.09 0.95+0.04
Vitamin D na* n.a.* 0,05 +0,1 n.a.*
Vitamin E 0.38+0.03 | 0.37+0.01 1.06+0.14 0.37+0.0
Water soluble vitamins
Vitamin B, 0.30+0.01 | 0.28+0.01 0.41 +£0.04 0.29+0.01
Vitamin B, 0.28+0.02 | 0.26+0.04 0.27+0.01 0.26+0.01
Vitamin Bg 0.51+0.11 | 0.47+£0.05 0.50+0.02 0.46 +0.04
Vitamin By, 0.003+0.00 | 0.003+0.00 | 0.002+0.00 | 0.002+0.00
Niacin 6.66 £0.77 | 6.52+0.82 6.23 +£0.48 6.53 +0.62
zgi';t"the”'c 041+002 | 063002 | 1.83+0.14 | 0.55+0.02
Folic acid 0.01+£0.00 | 0.01+£0.00 0.01+0.00 0.01+0.00
*- not found

Vitamin D content in meat samples of wild animals was found in different
concentrations (Table 4.) i.e., in wild boar meat - 0.02 mg 100 g™ and beaver
meat 0.03 mg 100g™, while in the meat wild ruminants vitamin D was not
found, but in farmed deer meat it was found on the level 0.05 mg 100 g™. In
Latvia, over the months of late November, December, January and February,
when ultraviolet rays are scarse, the required D vitamin amount is ensured by
ingested vitamin D (Zarins, Neimane, 2009). Therefore meat of farmed red
deer, wild boar and beaver would serve as partial solution to provide human
system with the required vitamin D.

It has been pointed out in literature that vitamin E functions as an anti-
oxidant therefore its presence is highly recommendable also from the
technological point of view.

The vitamin E content in meat of wild game (Table 4 and 5) was
0.37 - 0.38 mg 100 g*, which statistically did not differ (p > 0.05) from the
meat samples tested. The total tocopherol content for farmed wild game meat
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samples was 2.7 times higher than that for all other meat samples included in
the trial. That can be explained by differences in feed composition fed to the
animals.

Table 5
Vitamin content in wild boar and beaver
meat samples, mg 100 g**
Vitamin |  Wildboar | Beaver
Fat soluble vitamins

Vitamin A n.a* n.a*
Vitamin D 0.02 +£0.00 0.03+0.01
Vitamin E 0.38 +£0.03 0.37+0.02

Water soluble vitamins
Vitamin B; 0.36 +0.06 0.35+0.02
Vitamin B, 0.26+0.02 0,24 £ 0,01
Vitamin Bg 0.37+0.03 0.23+0.01
Vitamin B, 0.01 +0.00 0.02 +0.00
Niacine 443 +£0.41 4.47+0.34
Pantothenic acid 0.68 £ 0.04 1.60+0.13
Folic acid 0.01 £0.00 0.01+0.00

*- not found

The research results described in literature demonstrate that about 71% of
the total vitamin E content in logissimus lumborum of wild boar consists of
a - tocopherol (Quaresma et al., 2011). The meat of wild boar contains both,
o - tocopherols (0.17 mg 100 g™* of meat) and y- tocopherols (0.26 mg 100g™ of
meat) (Quares et al., 2011). It can be explained by the composition and contents
of feed ingested by wild pigs where the main vitamin E source is acorns and
grass (Cava et al., 1997).

Of water soluble vitamins identified, (Tables 3.12. and 3.13.) the ones most
found in meat are B; B, Bs By, niacin, panthothenic acid and folic acid.

It should be noted that the contents of vitamin B, in different wild game
meat samples had no statistically significant difference (p > 0,05), which is set
within the limits from 0.28 to 0.30 mg 100 g™. In farmed deer meat samples,
the vitamin B; contents was essentially different, its concentration was 1.4
times higher than for wild red deer meat samples. Vitamin B; concentration in
wild boar meat samples was 0.36 mg 100 g™, similarly to what was found in
beaver meat samples - 0.35 mg 100 g™

Vitamin B, contents had no essential difference (p > 0.05) across all types
of meat samples oscilating within the limits of 0.24 mg 100 g* to
0.28 mg 100 g™. Higher vitamin B, concentration was found in elk meat
samples - 0.28 mg 100 g™, while the lowest was established in beaver meat
samples - 0.24 mg 100g™. Concerning the contents of vitamin B,, the farmed
deer meat did not essentially differ either.

48



There were no essential differences found also concerning the vitamin Bg
content (p > 0.05). Both, in meat samples of ruminans hunted in the wild
(Table 4.) and farm deer its content varied within the limits of 0.46 mg 100 g*
in roe deer meat to 0.51 mg 100 g in elk meat. Twice lower vitamin
Bs content was established in samples of the beaver meat - 0.24 mg 100 g™,
while in wild boar meat it was 0.37 mg 100 g, - 1.3 times lower than in meat
samples of wild ruminants.

Research results (Mann, 2000) demonstrate that main sources of vitamin
By, are meat and fish. In meat samples from wild game as well as in those from
farm deer By, was established on the level from 0.002 mg 100g™ to 0.003 mg
100 g™ which does not essentially differ from sample to sample (p > 0,05). In
wild boar and beaver meat it was 10 times higher reaching levels from 0.01 mg
t0 0.02 mg 100 g™.

The content of most important minerals found in the meat samples of the
hunted elks, deer, roe deer, wild boar and beavers is reflected in Tables 6 and 7.

Meat of wild animals is an excellent source of trace elements, especially of
iron and zinc.

Table 6
Content of minerals in meat samples of elks, deer and roe deer, mg 100 g™

Indicators | Elk |  Wwilddeer | Farmdeer | Roedeer

Macronutrients, mg 100 g*

Ca 243+0.24 3.03+021 3.22+0.28 1.97+0.19

P 93.11+0.34 92.16 +£0.28 134.41 £0.10 92.29 +£0.33

K 1270.03 £3.65 1145.62 £ 4.75 1318.46 +3.89 | 1144.92 +04.21

Na 20.61 £0.82 23.18 £0.79 26.37 £0.63 19.98 £0.71

Mg 9.34+0.34 8.93 +£0.57 12.11 £0.31 8.78 £0.46

Fe 9.42 +£0.86 15.93 £1.04 13.55+0.93 8.37+0.71
Micronutrients, mg 100 g™

Zn 13.52 +£1.02 10.94 £0.79 13.88 +1.06 8.83 £0.76

Cu 0.09+£0.01 0.08 £0.01 0.09 £0.01 0.05+0.00

Mn 0.04 £0.00 0.05+0.00 0.05+0.00 0.05+0.00

It was found that the level of macronutrients - calcium, phosphorous,
potassium, sodium and magnesium - in ruminant meat samples was similar and
did not essentially differ from one species to another (p > 0.05). Also in wild
boar and beaver meat the contents of these nutrients was even. The human
system has an excellent capacity of processing the iron compounds found in
meat. The iron content in wild deer meat is approximately twice as high
(15.93 mg 100 g ™) than in roe deer meat (8.83 mg 100 g™) while in wild deer
meat it is slightly higher than in farm deer meat ( 13.55 mg 100 g). In elk meat
samples the iron content was 9.42 mg 100 g™. In wild boar and beaver meat it
was 8.25 and 10.84 mg 100 g™ respectively. The content of micronutrients
copper and manganese in samples of ruminants hunted in the wild was not
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essentially different (p > 0.05). The content of zinc on its turn was found in
meat of ruminants from 8,83 mg 100 g, in roe deer meat up to
13,52 mg 100 g* while in farmed deer meat it was the highest -
13,88 mg 100 g™.

Table 7
Mineral content in wild boar and beaver
meat samples, mg 100 g**
Indicators Wild boar Beaver

Macronutrients, mg 100 g
Ca 322+£0.21 1.98 £0.15
p 91.15+0.31 113.06 +£0.48
K 930.71 £ 3.45 1194.64 +£4.06
Na 2043 +0.74 2371 +0.83
Mg 7.37+0.33 7.61 +£0.41
Fe 8.25+0.63 10.84 +0.86

Micronutrients, mg 100g™
Zn 8.52+0.45 10.64 +0.79
Cu 0.04 +0.00 0.05 +0.00
Mn 0.03 +0.00 0.05 +0.00

In wild boar and beaver meat samples, the copper and manganese content
was similar to that of wild ruminants. Zink content in wild boar meat was
8.52 mg 100 g™ and in beaver meat - 10.64 mg 100 g'. Researcher Groff has
concluded that red meat is the main source of zink in the human diet
(Groff, 2000).

For instance, an adult needs to ingest with food 9.5 (men) and 7.0 (women)
mg™ zinc per day (EFSA..., 2006). 100 g of wild game hunted in Latvia ensures
27% to 39% of the daily dose for this group of population.

Freezing and storage impact on wild game meat quality

The frozen meat quality is influenced by a number of factors including the
pre-slaughter status of the animal, the primary processing of the carcass,
chilling process, freezing speed and the temperature stability during storage.
The physical, chemical and nutritional changes can be brought about on any of
the above stages. After 6 months of storing the samples at -20 + 2 °C
temperature, changes were established in mucles of both, red deer and wild
boar meat. Destruction of separate fibers was established in the muscle
microstructure of wild deer, while manifest changes were found in the muscles
of wild boar meat.
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Figure 6. Muscle changes of wild deer and wild boar after 6 months
of storage in frozen satate and defrosting, x 200
a) longitudinal direction of wild deer meat microstructure; b) microstructure crossection
of deer meat; c) microstructure crossection of wild boar meat; d) microstructure
crossection of wild boar meat

One of the most critical wild game meat quality indicators is meat pH as it
is a factor playing a major role in sensoric properties of meat - colour, taste and
juiciness - at the same time influencing also its technological properties: water
stability and shelf life of meat products. It was important to find out within the
present research how the pH changes storing meat in a frozen state (see Fig.7).
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Figure 7.pH changes of wild deer and wild boar meat over
storage in a frozen state
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Observing a slow but consistent pH value increase over the sample storage
period, the changes are however not essential (p > 0.05). Storing frozen meat
for a lengthy period of time, the pH variations should not be considered a
decrese in product quality. The pH of deer and wild boar meat tested with the
research study did not exceed the limit pH = 6.0 which testifies to the
preservation of meat quality in the period of freeying and defrosting of the
product.

Evaluating the chemical composition of meat and the changes in content of
separate components, it was established that the quantitative changes of
proteins over the period of freezing and storage in in a frozen state of deer and
wild boar meat are not essential.

Also concerning the intramuscular fat content, no essential changes were
observed in meat samples of deer and wild boars over 3,6 and 9 months of their
storage in frozen state (p > 0.05). Slight changes may be caused the changeable
amount of volatile fatty acids.

Although the fat content does not essentially differ, the present research
incorporated also testing of the fatty acid composition on every stage of meat
storage.

The changes in fatty acid composition of deer meat under storage is
summarised in Figure 8.
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Figure 8. Changes in fatty acid composition over storage
of deer meat, %

Total content of poly-unsaturated fatty acids in samples of chilled deer
meat constituted 32.87% of the total fatty acid amount. After 3 months’ storage
their content reduced by 2.7%, after 6 months by 4.1%, but after 9 months
by 5.1%.
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Figure 9. Changes in the fatty acids content of frozen
wild boar meat, %

The transformations in fatty acid content of the wild boar meat during
freezing and storage in a frozen state are summarised in Figure 9. Essential
transformations are observed (p > 0.05) also in fatty acids found in
intramuscular fat of wild boar. With changes in the fatty acid content, the
nutritional value of meat also undergoes transformation. The concentration of
poly-unsaturated fatty acids in wild boar meat was lower than in wild deer
meat, and so were the losses.

The research study established also a loss of fat soluble vitamins A and E
after 6 months of storage, however it was not essential (p > 0,05). Evaluating
the test results of deer meat, higher losses were established regarding the water
soluble vitamins, just Bg, By, and pathotenic acid. In wild boar meat in its turn,
a higher loss of vitamin D was found. Vitamin D content in meat samples of the
hunted wild boars was negligent, while in stored meat it was not found at all.
Vitamin E concentration remained unchangeable both, in newly obtained meat
samples as well as frozen and stored samples. In wild boar meat, after six
months of storage in a frozen state, vitamin B; loss was established on the
leveli 2.8% on the average, vitamin B, loss was 3.9%, Bg loss - 13.5%,
niacine - 0.9%, pantothenic aciod - 35,3%, while vitamin B, and folic acid
retained the same levels that were established in chilled meat. Under low
temperatures, the most unstable vitamins in wild boar meat proved vitamin Bg
and pantothenic acid.

Nutritional value testing of wild game meat
Estimating the nutritional value of meat, we mainly tested the protein, fat,
mineral content and the quality of these ingredients. Protein quality can be
assessed from two aspects: the amount of proteins and the profile of ingested
products including its capacity to provide for needs of the individual
consumption. The latter are dependent upon the age of individual, its
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physiological status and need for the energy which is influenced by a number of
different factors. For assessment of protein quality, the amount and
composition of amino acids is established, the sum total of essential amino
acids calculated and their biological value analysed. For estimating the
potential provision of human system with proteins, the protein value should be
calculated in locations characterising the ability of human system to use these
proteins.

Table 8
Biologic value of essential amino acids in meat of elks, deer
and roe deer

X’ ° Elk Wild deer Farm deer Roe deer

8|8 2

g le_g| g2, S S e 2

E | 88| ES || ES |o| ES | o] ES| &

T | BE% | 22| 8] 28 | 8| =g |s| =2 | 8

c c o Se %) s2 %) S %) S 2 %)

L A e £ 0 £ 0 £ 0 £ 0

i < 8" 3" 8"
Thr 23 8.9 39 10.9 48 11.0 48 9.4 40
Val 39 7.3 19 9.73 25 12.8 33 8.8 23
Met 16 55 34 4.67 29 5.6 35 5.2 33
lle 30 8.2 27 9.39 31 10.4 35 8.8 29
Leu 59 184 | 31 16.3 28 19.9 34 | 169 29
Trp 6 0.4 6 0.3 5 0.4 6 0.3 5
His 15 8.5 57 8.8 59 7.5 50 8.0 58
Lys 45 21.6 48 22.6 50 20.3 45 | 219 49
SSA 22 17.5 80 16.9 76 14.8 67 16.8 77
AA 38 5.5 34 4.67 12 4.6 12 5.2 14

*- Reference amino acid model WHO/FAO/UNU (2007)
! _ Sulphur-containing amino acids (Phenylalaline+ tyrosine)
2_ Aromat amino acids (Methionine+ cystine)

In comparison with game meat of wild ruminants, the samples of wild boar
and beaver meat contain 6 and 9 times more tryptophan. The recommended
score is 6 (Amino acid reference model WHO/FAOQ (2007)

The samples of ruminant animals score 5- 7 of tryptophan, its content is
established within the limits of 0.34 up to 0.43 mg g™, while wild boar meat
samples score 36 points (2.16 mg g*) but beaver meat samples - 55 points
(3.3mgg™).

54



Table 9
Biological value of essential amino acids in protein of
Wild boar and bever meat

o e *8 Wild boar Beaver

E ESE

58 SES | £sp . e .

e ==l S >l S $>8 IS

g &g | 588 | ¢ | sBE | ¢
Threonine / Thr 23 5,21 23 0,84 4
Valine / Val 39 1,23 3 9,31 24
Methionine / Met 16 5,59 35 3,87 24
Isoleucine / lle 30 10,43 35 10,85 36
Leucine / Leu 59 16,09 27 15,22 26
Tryptophan/ Trp 6 2,16 36 3,30 55
Histidine / His 15 10,66 71 10,02 67
Lysine / Lys 45 21,64 48 17,08 38
SAS! 22 16,52 75 7,10 32
AAS? 38 5,59 15 3,87 10

*- Amino acid reference model WHO/FAO/UNU (2007)
1 _ Sulphur containing amino acids (Phenylalaline+ tyrosine)
2_ Aromatic amino acids (Methionine+ cystine)

Meat quality depends upon the fatty acid content in intramuscular fat. The
content of fatty acids established in the present study (Fig.5.) demonstrates that
meat of wild animals enjoys a higher nutritional value.

There are four closely correlated factors critical for human health:

total fat content;

distribution of fat by classes of fatty acids;

PUFA / SFS relation;

n - 6 versus n - 3 relation.

Each one of the above lipid elements influences the humal health. The
excess fat is oxidised for acquisition of energy. Ingesting more fat than needed,
they form an energy deposit in human system. That can lead to obesity and
other health problems especially stimulated by the unhealthy fats - saturated
fats.

Different faty acids have diverse chemical structure and they influence the
human system and health in a different way. The fatty acid composition, their
correlations and health indices established in the resrch study are reflected in
Tables 10 and 11.

el NS s
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Table 10
Most important fatty acids and their correlations in elk,
deer, roe deer and beef

Index Elk Wild deer | Farm deer | Roe deer Beef*
Fat content, % 1.04+0.64 | 1.27+0.81 1.63+0.88 | 1.63+0.76 1.68+0.62
SFA 34.63+2.32 [33.34+3.06 | 41.88+3.58 [38.05+3.22 | 40.11+3.82
Stearic acid 12.46+1.22 |13.76+0.94 | 13.88+1.62 |14.65+2.60 | 9.24+1.53
Myristine acid 1.54+0.41 | 1.60+0.76 | 3.59+0.49 | 1.92+0.07 3.62+0.47
Palmitic acid 18.45+1.98 |17.28+2.40 | 22.69+2.75 |18.55+2.46 | 21.43+2.51
MUFA 4730+£3.92 | 22.27£2.19 | 25.27+£2.46 |30.76+3.61 | 34.60+3.78
PUFA 14.12+2.03 | 32.0+3.58 | 25.65+0.93 |22.53+0.78 | 15.36+0.46
n-3 4.39+0.19 | 7.61+0.43 6.69+0.35 | 6.61+0.35 2.65+0.26
n -6 9.53+0.28 | 17.75+0.82 | 22.59+0.86 | 15.78+0.42 | 12.71+0.13
C;‘gézsiﬁem" M | 63.16+6.18| 57.13£7.89 [78.5345.71 |62.37+5.34 | 76.3145.63

1. (Lujane, 2013)

The most important factor for human health is not the total fat content but
the composition of fatty acids within the product, especially PUFA: SFA
correlation. MacRae et al have pointed out that by decresing the amount of
saturated fatty acids in blood, especially the amount of myristine acid (C14:0)
and lauricic acid (C12:0), an essential reduction of cholesterol in blood plasma
can be achieved thus decresing also the risk of cardiovascular diseases.

The research of other scientists (Strazdina et al., 2010) established that the
content of saturated fatty acids in farmed red deer meat was 40.11%, mono-
unsaturated fatty acids - 34.6%, and poly-unsaturated fatty acids - 15.36%. That
is an indication of changes of in living and feeding habits of animals in
confined territories causing a tendency of approximation of the intramuscular
fat profile to that of bovine animals.

Table 11
Most important amino acids and their correlations in wild boar,
beaver and domestic pig meat

Indicator Wild boar Beaver Pig

Fat content, % 345+1.11 4.29+0.98 3.18
SFA 42.98 +2.65 26.63 +1.07 45.97
Stearic acid 16.57 +2.51 7.66 £1.85 ~
Mpyristic acid 3.45+0.51 1.26 £ 0.29 1.23
Palmitic acid 22.82+1.24 17.09 +0.07 ~
MUFA 35.13+2.13 25.40+1.04 38.87
PUFA 17.00 +£1.33 42.77 +£2.98 8.95
n-3 3.05+0.21 18.71 £2.13 ~
n-6 13.63 +0.20 23.81+0.86 ~
Cholesterol, mg 100g™* 98.11 +7.82 49.51+4.01 67.85 +5.67

~ - no data
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As demonstrated by the research results, the wild game meat is by 20%
lower in cholesterol than bovine meat produced in Latvia. In farmed deer meat,
in its turn, the cholesterol level was close to that established in meat of the beef
breed bovine animals raised in Latvia. Wild boar meat contains a higher
cholesterol level which can be explained by the elevated adrenaline level under
stress conditions during the hunt. The lowest cholesterol level was found in
beaver meat (49.51 mg 100 g).

The biological value of the product is more important than sensoric qualities
of meat. In Table 12, the nutritional value of meat is characterized so that meat
purchase could be based not only on sensoric qualities but also on its
usefulness.

A well-balance diet is one of the pre-requisits of good health and working
capacity. Ingesting food with excess enery value creates energy reserves in
human system, manifesting in fat deposits under the skin or around internal
organs therefore it is very important to balance the physical activities, correct
proportions of nutrients (energy value) and daily eating habits.

The cells of human body provide for ceasless exchange of nutrients and
energy, which are the very basic processes of life. In computing the calories it
was established that their level in wild game meat is lower than in meat of
domestic animals.

Table 12
Biological value indicators of chilled wild game meat
Indicators Elk \é\md Farm Roe deer| Beef |Wildboar] Pig Beaver
eer deer

Kcal 97.72 | 95.79 |104.39 | 102.87 | 91.85 | 114.57 |113.90| 124.17
ZEA,  lgo7 | 856 | 913 | 826 | 864 | 730 | 7.39 | 7.0
g 100g™
_ElFJ;A 040 | 070 |09 | 060 | 038 | 040 | 016 | 1.60

n-6:n-3 (2.20 2.50 3.60 2.70 4.80 460 | 1252 | 1.29

TI 0.70 | 0.80 0.90 0.90 n.d. 1.00 n.d. 0.40

Al 0.60 | 0.70 0.80 0.80 n.d. 1.10 n.d. 0.60

n-6:n-3<4 PNTS:PTS>0.4 n.d.—no data
EA - essential amino acids

TI - thrombogenic index

Al - atherogenic index

The PUFA: SFA correlation in wild game meat samples analysed was not
lower than 0.4, which proves the meat quality of logissimus lumborum of wild
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animals and its high nutritional value of the intramuscular fat. Especially high
this correlation was in beaver meat (1.6) and wild red deer meat (0.96).
Dieticians pay attention to contents poly-unsaturated fatty acids in
foodstuffs. Not all poly-unsaturated fatty acids are equally wholesome and
well-absorbed by the human body, therefore their effectiveness if expressed by
n -6 :n - 3 relationship. According to recommendations of the World Health
Organization (2003), this correlation should be lower than 4. The research
results show that all the wild game meat samples anlaysed within the study
apart from the wild boar meat (4.6) were in line with these recommendations,
their n - 6 : n - 3 correlation varying from 3.58 to 1.26. The correlation of poly-
unsaturated fatty acids n - 6 : n - 3 for the pork samples analysed did not
conform to the above recommendations (Strazdina, 2013). This correlation was
12.52 which is 3 times higher than that estbalihed for the wild boar meat (4.6)
as well as higher than the recommended 4.
Atherogenic index (Al) and thrombogenic index (TI) are the lipid quality
indicators in meat calculated according to formula developed by Ulbricht and
Southgate. At lower levels of saturated fatty acids (myristic acid, palmitic acid
and stearic acid) the values of indices are lower and the content of poly-and
mono-unsaturated fatty acids (n - 3 un n - 6), fabourable to human system, is
higher.
The wild game meat is a quality product of high biological value, it could be
added and diversify daily meal, complies with them recommendations of a
healthy diet. . The meat of wild animals is rich in essential amino acids, it has
high protein and low fat content. The meat of wild animals is an excellent
source of vitamins A, E and B group, micro- and macro-nutrients, especially
because of its iron and copper content. The meat of beaver and deer are
evaluated as the higher valuable from the tested wild game
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CONCLUSIONS

. The hypothesis set forth: the wild game meat and meat of the farmed wild
deer in Latvia is a high quality product of high biological value, has been
confirmed.

. The protein content found in wild game meat was high, varying from
20.88% for wild boar meat to 22.79% for elk meat. The highest content of
essential amino acids was established for the farmed red deer meat, while
the same indicator for wild game meet was similar for the particular species
of animals.

. The smallest amount of connective tissue protein was established for the
farmed game meat which demonstrates that in fenced-off territories animals
have lower physical load. The meat of wild animals is rich in essential
amino acids, with elk and wild boar meat standing out as of highest value.

. The total content of intramuscular fats in logissimus lumborum of ruminant
animals (1.14 - 1.93%) and wild boar (3.45%) was lower than the limit set
for low fat meat.

. The saturated fatty acid content established in elk meat samples by the
present research study was 34.63%. Rather than saturated fatty acid content,
the elk meat proved to be higher in mono-unsaturated fatty acids. In beaver
meat, the content of mono-unsaturated fatty acids (25.40%) did not differ
essentially from the saturated acid content (26.63%).

In the meat of all wild animals analysed, an optimum PUFA: SFA was
established which attests to the high met quality nutritional value of their
intramuscular fat. This correlation was especially high for beaver (1.60) and
wild game meat (0.96).

. Over the winter months, meat of wild animals as the farmed deer, wild boar
and beaver meat would partially satisfy the need of the human system for
vitamin D.

In farmed red deer meat the vitamin content is higher than in meat samples
drawn from hunted wild animals.

. The meat of wild animals is an excellent source of micro- and macro-

nutrients, especially because of its iron and copper content. The total
contenmt of micro- and macro- nutrients found in farmed game meat is
higher than that in meat samples obtained from animals hunted in the wild,
while their iron content is by 14% lower.

10. The chemical composition and nutritional value of the wild game meat does

not essentially change under its storage in frozen state up to 9 months, and
constitutes a wholesome and indispensable part of human diet.
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