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PETIJUMA AKTUALIT ATE

Pasaul putnu gdas razoSanas nozarerojams liefiks apjoma pieaugums
nelka pargjas gdas razoSanas nozar To veicina piepragsima palieli;jums,
kas saists ar géas paidrina tendengm. Pasaules tifgputnu géas razoSanas
apjoms pieaudzis no 69 miljoniem tonnu 2000.agladiz 95,7 miljoniem tonnu
2010. gad, un tas noune 35% pieaugumudgueja desmitgad (Poultry Meat...,
2010). Af turpnikajos gados paredzams putnulagarazoSanas apjoma
kapums, jo prognogams iedzvotaju skaita pieaugums pasaulin jo ipasi
jaunatistibas valss.

Pedejas desmitgags daudas pasaules vaist \erojams putnu das
paeripa kapums (Recuserreccion, 2003; McCarthy et al., 20@&rtinez
Michel et al., 2011; Pouta et al., 2011Js &mahas gkas jau 20. gadsimta
90. gados, kadakgalvenos izmaiu iemeslusW. Verbekeun J. Viaene (1999)
nosaukusi patetaju attieksmi pret gias produktu vesgjumu, nekaigumu,
garSu, apirtgjas vides aizsardau un dzvnieku labtutbu. Savukrt

M. McCarthyetal. (2004) nofida af uz izmaham patrétaju dzvesveid,
piemeram, gdu vairak iegadajas lielveikalos, kur arvien plak piediva jau
iepakotus putnu das izcirhus un to pusfabritus, gatavus sadtls edienus,
tadejadi samazinot patétajam nepiecieSamo laiku maks pagatavoSanaia k
afi izveidoto priekSstatu par putnulga vesagumu un zeriku cenu, satizinot
ar aiku vai liellopu gdu. Broilera gdas popularittes pieaugumam ir vaii
iemesli: augsta produkta uztérttbas un cenas attiba saldzinajuma ar
citiem partikas produktiem; mazs tauku satugsirterti un atri pagatavojama un
pienerota ikdienagdienkartei; var iegt daudzveitgus produktus.

Eiropas Savieiva putnu gdas patrinS laika posrm no 2000.idz
2007. gadam maijies pavisam nedaudz, témAustrumeiropas vali, af
Latvija, pa€rin$ palielirijies aptuveni divas reizes. Latijr maz publi&tu
datu par vistas gas kvalifiti. Zinatniskap institata ,Sigra” veikti petijumi par
broileralu &dinaSanu, produktivitti un produkcijas kvaliti. Publicsti
zinatniskie Etijumi par vaislas vistu das kvalifiti netika atrasti.

Parakumi putnu géas razoSanas uranstrades noza, iesfgjams, saisti
ar iepriekS midtajiem faktoriem, jo ® nozare pieava daudzveitgus
pusfabrikitus, gatavugdienus un produktus, kas atbilst grataju priekSstatam
par vesabumu. Produktu, kas ir gatavi lietoSanai un ilgjlabajami, raZzoSanai
iesfEjams izmantot daudzveaighs ntisdiengas tehnolgijas, tostarpSous vide
Si tehnolgija radta Francij 20. gadsimta 70. gadu vidCreed, Reeve, 1998),
ta balsis galvenokrt uz vakuuma iepakota produkta termisko agastr
65 fidz 95°C temperata un uzglahSanu atdzeta stivokli (1 fidz 4 °C)
Termiskas apstides procesa ilgumu izlas &du, lai nodroSiatu pasterizcijas
efektu, kas iesrojami samazina mikroorganismu skaitu ufdiSpagarina
uzglalaSanas laiku, toar Sap procea netiek nodroSifita produkta komeraia
sterilitate. Iz\Eloties olbaltumviedm baditu produktu termisks apstides
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reZmus (temperara, laiks), bieZzi padas tendence & primaro izvirzt
produktu kvaliites saglafanu, mazku noZmi pieirot mikroorganismu
inaktivacijai, kas, nodroSinot produktu nelgitmu, szsina maksiralo
uzglatlaSanas laiku (Gonzalez-Fandos et al., 2005).

Termiskas apstides vakuumiepakojufirietekn& samazias olbaltumvielu
denatuiicija un gdas sulas un araita savienojumu zudumi, vienlaikus
parakot ilgaku uzglataSanas laiku s#@zimajuma ar tradicioalajam
gatavoSanas metah. Latvija Iidz Sim nav veikti ptjjumi par putnu gkas
termisko apstidi vakuumiepakojumun ar So tehnofgju saisttu jaunu gatavo
produktu izstidi.

Promocijas darbgetijuma objekts — Latvija audZtu broileru un ghs
&irnes vaislas vistu dga (turpnak — broilera un vistas ¢a), fis parstrades
produkti.

Promocijas darba nErkis ir pétit Latvija audZtu broileru un vistu dgas
kvalitati un izwertet tas izmahas termisks apstides proces
vakuumiepakojurm

Darba ngrka sasniegSanai izvitzSadi uzdevumi.

1. Izpetit Latvija audztu broilera un vistas ¢as izcirhu fizikalos un
kimiskos &ditajus.

2. Nowertet termiskis apstides ietekmi uz broilera un vistas filejas
fizikalajiem raditajiem.

3. lzstradat jaunus broilera un vistas lga produktus, izmantojot awg un
darzegus.

4. Novertet broilera filejas vakuumiepakojuintermiskis apstides reimu
ietekmi uz mezofili aerobo un fakultet anaerobo mikroorganismu
skaita izmajam (D un Z \ertibas).

5. lzvertet broilera un vistas filejas ar/bez dugun dirzegu piedevas

fizikalo un kimisko &ditaju izmaipas termisks apstides proces

vakuumiepakojurm

Veikt izstradato jauno produktu sensoro restgjumu.

Izvertet jauno vakuumiepakojuiintermiski aps#édato broilera un vistas

filejas produktu kvaliti uzglaiSanas laik.

No

Promocijas darbaovitate un zinatniskais noamigums.

1. Izpetita Latvija audZtu gdas %irnes vaislas vistu gas kvalitite.

2. Radti jauni broilera un vistas filejasapstrades produkti ar busau un
smiltsrkSku  nerces  piedevu, izmantojot termisko  apdir
vakuumiepakojum Produkta gatavoSanas tehripsiais paemiens
registrets Latvijas Republikas Patentu valar patenta Nr. 14095.

3. Pirmoreiz Latvij petitas broilera un vistas tgs produktu — fileja ar
garSvieim, fileja ar garSvi@dm un audu un dirzegu piedevu fizilklo un
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kimisko  ipadbu izmahas  termisks apstides proces
vakuumiepakojurm un uzglahSanas laik.

Promocijas darbtautsaimnieciska noamiba.

1. Eksperimentos noteiktos broilera un vistadagakvaliites &ditajus
raZofji varés izmantot gkas ieguves unjpstrades procesos.

2. Tiks paplaSiats broilera un vistas ¢@s produktu ,gatavs lietoSanai”
sortiments.

3. Auglu un drzenu piedeva veicina mezofili aerobo un fakukat
anaerobo mikroorganismu inakioiju filejas produktu termiskaj
apstade vakuumiepakojum Jaujot ietauft energoresursus.

Zinatniska darba &ma un #s izstade saista ar Valsts @tfjumu
programmas agrobiotehngiga ,Inovativas tehnolgijas augstertigu, droSu un
veselgu partikas produktu ieguvei ngergtiski, fiziologiski un bidimiski
daudzveitga augu un denieku izejmatetila” projektu ,Jaunu, funkciaiam
sastivdalam bagditu partikas produktu raZzoSanas tehngjas”.

ZIN ATNISK A DARBA APROBACIJA

Par rezultatiem zipots 10 starptautisks ziratniskas konferenés un
kongresosFrancija, Igaunija, Krievij a, Latvija, Polija, Spanija, Ungarij a,
Vacija.

1. Ramane K., Kava D., Galoburda R. Changes in poultry meat
microstructure during chilled storage. Annual 14thternational
Conference ,Research for Rural Development 2008°U L Latvija,
Jelgava, 2008. gada 22.-25. radigfeiats /oral presentatioh

2. Ramane K., Galoburda R. Changes in quality of garstock hens meat
during chilled storage. Annual 15th Internationanerence ,Research
for Rural Development 2009”", LLU, Latvija, Jelgav@009. gada
20.—22. mai (refefts /oral presentatioh

3. Ramane K., Galoburda R. Influence of feed on meality of broiler
chicken. 5th International Technical Symposium @vodF Processing,
Monitoring Technology in Bioprocesses and Food @ualanagement,
Vacija Potsdara, 2009. gada 31. augast 3. septembir(stenda refaits
/ poster presentatign

4. Sturmovica E., Dukalska L., Kruma Z., Ramane K.loBarda R.
Evaluation of some new sous vide processed chicwh vegetable
products. 4th International Conference on "Quadihd safety in food
production chain'’Polija Vroclava, 2009. gada 24.-25. septeifstenda
referts /poster presentatign

5. Ramane K., Dukalska L., Galoburda R., Sturmovicagabovics M.,
Murniece |. Physical-chemical evaluation of soudevicooked broiler
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breast meat during refrigerated storage. The 200RoBT Conference
.New challenges in food preservation: Processirdety and Stability”.
Ungarija Budapedt, 2009. gada 11.-13. novernlstenda refats /
poster presentatign

6. Ramane K., Galoburda R.,tvhiecel., Dukdska L. Physical-chemical
evaluation ofsous videcooked broiler breast meat during refrigerated
storage, International Conference on Food Sciekg&gyvija Sankt-
Peterburgi, 2010. gada 21. ajr (refenats /oral presentatioi

7. Ramane K., Galoburda R.,ilvhiecel., Dukdska L. Physical-chemical
evaluation of sous vide cooked parents stock headbrmeat during
refrigerated storage. Annual 16th International f€mmce ,Research
for Rural Development 2010”, LLU, Latvija, Jelgav2010. gada
19.-21. maij (refefts /oral presentatioh

8. Klava D., Dukalska L. Evaluation @bus videcooked parents stock hen
and broiler breast meat during refrigerated stara§earptautisk
partikas inowciju konferené FoodIinnova 2010, $pija Valensih,
2010. gada 25.—29. oktalistenda refats /poster presentation

9. Ramane K., Galoburda R., Effect of Cooking RegiraesSurvival of
Microorganisms inSous VidePackaged Poultry Meat. 5th Baltic
Conference on Food Science and Technology FoodiHIf-
.Globalization and Individualization in Food Consption: New
Challenges for Science and Production”, Igaufipllina, 2010. gada
29.-30. oktobir (refeiats /oral presentatioh

10. Ramane K., Galoburda R., Antone Fkatty Acid Composition oSous
Vide Cooked Fillets of Broilers and Mature Hen$.I6ternational CIGR
Technical Symposium - Section 6 “Towards a Suskdn&ood Chain”
Food Process, Bioprocessing and Food Quality Managg Franci
Nang, 2011. gada 18. agbr (stenda refeaits / poster presentation

Par petfjumu rezultatiem sagatavoti un iesniegti publieSanai
recenZ&jamos zinmatniskos izdevumos 8 manuskripti.

1. Ramane K., Galoburda R., Klava D. (2008) ChangePafltry Meat
Microstructure During Storagdn: Research for Rural Development
2008: Annual 14th International scientific confecen proceedings
Jelgava, 21-23 May 2008 / Latvia University of Amgiiure. - Jelgava:
LLU, pp. 286-291.

2. Ramane K., Galoburda R. (2009) Changes in qualfitpasents stock
hens meat during chilled storagie Research for Rural Development
2009: Annual 15th International scientific confecen proceedings
Jelgava, 20-22 May 2009 / Latvia University of Amgiture. - Jelgava:
LLU, pp. 108-114.



Ramane K., Galoburda R. (2009) Influence of Feedvieat Quality of
Broiler Chicken. InProceedings of the 5th CIGR Section VI Internationa
Symposium on Food Processing, Monitoring Technollodioprocesses
and Food Quality ManagementPotsdam, Germany, 31 August -
02 September 2009, pp. 1518-1521. [Electronic respu 1l CD.
Sturmovica E., Dukalska L., Kruma Z., Ramane K. loBarda R.
(2009) Evaluation of some newous videprocessed chicken and
vegetable productsn: Monography LXXIV New Concepts in Food
Evaluation: Nutraceuticals — Analyses — ConsumeWroclaw, Poland,
pp. 176-180.

Ramane K., Galoburda R., Murniece |., Dukalska 201Q) Physical-
chemical evaluation ofous videcooked parents stock hen breast meat
during refrigerated storagén: Research for Rural Development 2010
Annual 16th International scientific conference geedings vol. 1,
Jelgava, 19-21 May 2010 / Latvia University of Amgiture. - Jelgava:
LLU, 2010. - pp. 159-162.

Dukaska L., Ramane K., Galoburda R., SealiD. (2010) Latvijas
Republikas patents nr. 14095 gReniens vistas filejas aradzenu-augu
piedevu pagatavoSanai vakuumiepakguf®ous vide iepakojui)’. —
20.03.2010.Patenti un Préu Zmes: Latvilas Republikas Patentu
Valdes Oficilais VestnesisNo. 3, 431.-432. Ipp.

Ramane K., Galoburda R. (2011) Effect of CookinggiRes on
Survival of Microorganisms irsous VidePackaged Poultry Mealn:
Food and Nutrition / Toit ja Toitumine, XVIII: Boa¥ proceedings of
the 5th Baltic Conference on Food Science and Taoby Foodbalt
201Q - Tallin University of Technology- pp. 5762.

Ramane K., Strautniece E., Galoburda R. Chemical aensory
parametrs of sous vide cooked fillets of broilersd anature hens.
(iesniegts LLU Rakstu Zu#ig).

MATERI ALI UN METODES

Pettjumu laiks un vieta

Petijumi veikti laika no 2007. gada septembtdd 2010. gada decembrim.

Latvijas Lauksaimniabas universittes Rirtikas tehnolgijas fakul&te

veikti &adi petijumi.

- lepakojuma mateglu ipa3bu izgetes laboratorf analizts pH,
mitruma satursiidens aktiviite, cieiba, késa, veikta broilera un
vistas géas sagatavoSana un ternaisipstade vakuumiepakojumn

- Mikrobiologijas  ziratniskagp  laboratorii  noteikts E. coli,
Salmonellaspp., piensibes baldriju, Pseudomonas bakgriju,
Listeria gints bakeriju, raugu &nu skaits, analeta gdas
mikrostrukfira.



- Partikas produktu sensas nowrteSanas laboratofij nowerteta
vakuumiepakojurm termiski aps@&dato produkta paraugu patikSanas
pakape, sensorgpadbu intensiite.

e Partikas dro%¥bas, dwnieku vesabas un vides ziitniskap institata
,BIOR” veértets tauku, olbaltumvielu, pelnvielu un ®eh saturs,
taukskibju kvalitatvais un kvantitatais sasivs.

e Latvijas Universiites Biolgijas instifita noteikts E vitarma saturs.

e Latvijas Lauksaimniabas universiites Biotehnolgijas un
veteririrmedianas ziatniskap institata ,Sigra” analiZts aminoskbju
kvalitativais un kvantitavais sasivs.

e SIA ,Partikas higénas laboratorfi ,Auctoritas” noteikts mezofili
aerobo un fakultati anaerobo mikroorganismu skaits (MAFAM).

Petijuma izmantotie materiali

Petijuma izmantoti Ross 308 krosa broileri un vistas. Piggiti vietgja
uzpémuma, kura broileru audzSanu un prstradi realiZ pec nosEgtas
tehnolgiskas sistmas, kas ietver visus tehnglskos procesus, akot ar
inkubacijas olu razoSanu un beidzot ar putranspadi un realizciju. Broileru
audzSanas paSizmaksas samaziamas nalkos pilnwertigo batbu d&gji
aizvieto ar kvieSu graudiem.eiumiem iz\Eleti broileri, kas baroti tikai ar
pilnvertigo batbu, un broileri, kuriem 10% pilrvtigas batbas tika aizvietota
ar kvieSu graudiem.

Gdas fizikilo un kimisko ipa3bu izmapu nowrteSanai uzglakSanas
laika, petjuma izmantoti broilera un vistas s izcirhi: kraSu muskulatra
(turpmek — fileja) (m. pectoralis major &inki (m. biceps femor)sun stilbi
(m. gastrocnemius; m. fibularis longus

Vakuumiepakojurm termiski apstidatu putnu géas produktu izsidei ka
papildizejvielas pievienotasasamais 4ls, kaletas dilles, ptergli, baltvins,
kiploki. Dalai produktu pievienots bugku un smiltsrkSku nmerces maigums,
(turpmek — audu un dirzenu piedeva). Smilksku merces saawva ietilpstabolu
biezenis, smil&rksku biezenis, burni, ka ai garSvielas,@s, cukurs urkiploki.

Putnu géa iedidata no Latvif lielaka putnu géas razoSanas ggmuma.
Garsvielas, balfns, burkini un kiploki iepirkti mazumtirdznietbas vieis.
Savukirt smilt€rksku meérce sagatavota un pigdita no Latvijas Valsts
Auglkopibas institita Dobeg.

Pettjumu strukt ara

Petijjuma no\ertéta bafbas sadtva, putnu vecuma un uzgkSanas laika
ietekme uz broilera un vistas izeitt — fileju, %inkiem un stilbiem — kvaliti,
ka af izstadati jauni produkti — vakuumiepakojumtermiski aps@data
broilera vai vistas fileja ar/bez augun dirzenu piedevas — un anadiz to
fizikalie, kimiskie, mikrobiol@iskie mditaji un sensais ipa3bas (skat.
1. attlu).



Broilera un vistas gda un tas parstr ades produkti /
Broiler and hen meat and its products

Atdzesetu galas
izcirtnu kvalitate /
Quality of chilled
meat cuts

—»

Baribas sasiva
ietekme uz broilera
galas izcirtnu
fizik aliem, kimiskiem
raditajiem / Effect of
feed compositioron
physical-and-chemical
parameters of broiler
meat cut

Termiskas apstrades
vakuumiepakojuma
ietekme uz mariretas

broilera un vistas filejas

kvalit ati /

Effect of heat treatment
on quality of vaccum-
packaged marinated
broiler and hen fillets

Vakuumiepakojuma
termiski apstradatas
broilera un vistas filejas
izmaipas uzglalasanas
laika / Changes in
thermally treated
vacuum packaged
broiler and hen fillets
during its storage

Putnu vecuma ietekme
uz gdas izcirtnu
kvalit ati /

Effect of bird age on
quality of meat cuts

UzglabaSanas laika
ietekme uz gdas
izcirtnu kvalitati /
Effect of storage time
on quality of meat cuts

A v
Termiskas apstrades ) L
reZima ietekme uz / M'kro_k:]'lOI_o,,g/'SK'e
™ Effect ofthermal _radmnaji/
treatmenton: Microbiological

- filejas struktiru / parameters
fillet texture;

- kimisko sastvu / ¢
chemical :
composition Sensq_ne

| | - fizikalajiem raditaji /
raditajiem / physical Sensory
parameters parameter
> - Dun Z\ertibu /
D and Z values

- sensoram
ipa3bam / sensory
properties
Jauno produktu

L p receptiiras izstrade /
Development of new J
products

\4

A 4

Fizikalie, kimiskie raditaji /
Physical and chemical

parameters

1. att. Pettfjumu strukt ara.
Fig. 1. The structure of the research.
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Petfjuma noteiktie raditaji un lietot as metodes

Promocijas darbnoteiktie Aditaji un lietotas metodes:

1) kimiskie raditaji:
olbaltumvielu saturs (%) noteikts ar LVS ISO 937&9netodi;
tauku saturs (%) noteikts ar LVS 1SO 1443:1973 whieto
pelnvielu saturs (%) noteikts ar ISO 936:1996 mietod
aminoskibju saturs (g 100Ysausnas) noteikts ar augstefekt
&idruma hromatodifijas (HPLC-MS) metodi LVS ISO 13903:2005;
taukskibju saturs (% no kapam taukslkbém) noteikts ar gzu-
Skidruma hromatodifu saskaa arAldai et al (2006) metodes aprakstu;
E vitanina satura (mg 100%) noteik§ana pamatota uz tokoferol&jsp
oksideties (AOAC Official Method 971.30 metodi);
sebna saturs (mg kY noteikts ar modifistu AOAC 986.15 atomu
absorbcijas metodi;

2) fizikalie raditaji:

udens aktiviite noteikta izmantojot AquaLab LITE iatu (Decagon
Devices Inc, ASV);

pH noteikts izmantojot 3510 pH analizatoru (Jenwal);

mitruma saturs (%) noteikts izmantojot LVS 1SO 144®7 metodi;
krasas L* a* b* n&rjumi veikti izmantojot Color Tec-PCM iaktu
(Accuracy Microsensors Inc., ASV);

mikrostrukioiras anakes metode — vistas un broilera muskirad
mikrostruktira noteikta izmantojot firmas ,Zeiss” triokinb
mikroskopu ,Axioskop 40”;

masas zudumu noteikSanai produktu paraugus noswves marirgsanas
un termiskis apstides Pec termiskis apstides un atdzeSanas
produktu nosver g izemSanas no iepakojuma, kad notatsn
izdalitais &idrums. Masas zudumus &gina psc 1. formulas:

M, ="M 00 (1)
m,

Mm... — masas zudumi termiskiagpstade, %;
m, — filejas produkta masa pirms ma$anas un iepakosanas, kg;
m, — filejas produkta mas&p termiskis apstides, kg.
masas zudumu agkinam produkta termigis apstides un uzglaifanas
laika — produktu paraugus nosver pirms me$amas un termiak
apstades un pc uzglalasanas, sekojot procewi, kas apraksg pie
masas zudumu noteikSanas terrmsskpstides rezultta. Aprekinu veic
pec 2. formulas:
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M. =™ 100
m (2)
M — masas izmaas termisks apstides un uzglaitanas laik, %;
m; — atdze&tas gdas masa, kg;
m; — termiski apstdatas un uzgladtas géas masa, kg.
cietibas noteikSana — atdzéss putnu gias konsistences afeds veic,
izmantojot TA.XT.Plus Texture Analyser (Stable Misystems, AK);

3) sensorais @rtgjums — vakuumiepakojurm termiski aps#datas

broilera un vistas filejas ar/bez dugun dirzenu piedevu paraugu afzdm
izmantotas 2 metodes (ISO 4121:2003):

sensorapalbu intensiites \ErteSanai izmantotanijskala;
produktu patikSanas paes wrteSanai izmantota demi punktu
hedonisla skala;

4) mikrobiologiskas anaizes:

gdas paraugos kaeais mikroorganismu skaits noteikts izmantojolaga
peptona agara barotni, inkgjot 37 °C 48 h;

Enterobacteriaceaskaits noteikts izmantojot VRBDA (Violet Red Bile
Dextrose Agar)E.coliunSalmonellaspp.), inkubjot 37 °C 24 h;
pienskibes baldriju skaits noteikts izmantojot MRS agara barotni,
inkubgjot 30 °C 72 h;

proteotitisko bakériju kopskaits noteikts izmantojotajpiena agara
barotni, inkulgjot 37 °C 48 h;

Pseudomonadbakeriju klatbtitne noteikta izmantojotPseudomonas
selekiva agara barotni, inkudjot 37 °C 48 h;

Listeria gints bakériju klatbutne noteikta izmantojoListeria agara
barotni, inkulgjot 37 °C 48 h;

raugu §nu skaits noteikts izmantojot iesala ekstrakta agaarotni,
inkubgjot 30 °C 48 h;

mezofili aerobo un fakultati anaerobo mikroorganismu skaits
(MAFAM) noteikts izmantojot LVS EN ISO 4833:2003astartu.

D un Z vertibu noteikSana

Produktus sagatavo atbilgit recepiirai, iepako vakuum marire, ka

apraksits Latvijas Republik registrétaja pateni Nr. 14095 un termiski
apstida adens vana (Clifton Food RangeAK), uzturot konstantu vides
temperairu 65+0,5°C; 70+0,5°C; 75%0,5°C; 80+0,5°C un+@5 °C.
Termiska apstide ilgst idz 120 mimtém, attie€gi sasniedzot un uzturot
produkta centr 64+0,5°C; 69+0,5°C; 74+0,5°C; 79%0,5°C; 845
temperairu. Temperatra nerita ar K-tipa termofiriem. Temperatra un laiks
registrets ar temperatas (°C) un laika (min) datu sacgju ,USB TC-08" (Pico
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Tehnologist, ASV). legtie dati fiksti datu apsttdes programm ,PicoLog”.
Broilera gdas paraugiem ar/bez dugun dirzepu piedevas noteikts mezofilo
un fakultatvi anaerobo kolonijas veidojoSo vibn skaits (MAFAM) pirms
produktu apstides un vis eksperimenta gaitik pec 10 mirutem. Termiski
apstadatos paraugus sasalglakspu tipaatrsalcttaja (Armfield, FXBC1QAK)
—25 °C temperata un uzglah —18 °C temperata lidz andizem, lai nepi¢autu
izdzivojuSo mikroorganismu atfibu. Paraugus anatiznakamaj diera pec
termiskas apstides. Eksperimeaip rezulitu apekinu metodika pamatojas uz
V. Leviine et al. (2010) izstradato termiskis apstides refmu apgkinaSanas
matenatisko modeli satiem ar géu un majoizi Sous vidéepakojuna.

Paraugu sagatavoSana un termigkapstrade vakuumiepakojuma

Svaigu broilera un vistas fileju sagrieZcpiesggjas vierados 2x 3,5 cm
gabalos. Sagriezto pa samaisa ar kalam dillem, pstergliem, @li un
kiplokiem un katram paraugam pievieno 12 ml hallv Gdas masa vien
iepakojum — 130+10 g. Atsevi@em paraugiem pievieno 65 g smiltsSku
merces un eétu burlkinu maigjuma. Gdas maijuma paraugus iepako
poliamida/polietiena (PA/PE) maisios (pEves biezums — 90 um, pakas &m
— 230 x 145 mm) vakuudrkameras tipa iekta ,MULTIVAC C300” (V acija).
lepakoto produktu ievieto aukstuma kamejElcold” uz 20-24 stunain
3,0+0,5°C temperata. Pec marireSanas produktu termiski apsti tdens
vanre 80x1,0 °C temperata — broilera fileju — 30 miates, vistas fileju —
40 minmtes, tas garadét produkta gatau lietoSanai un mikrobiofgsku
drodbu. Rc termiskis apstides paraugus atdzedidens-ledus petd un
uzglaka +3,0t0,5 °C temperata lidz anaizu veikSanai.

Datu matematiska apstrade

Datu materatiska apstide veikta ar mateftiskas statistikas metaan.
legutajiem rezulitiem apekinati Sadi raditaji:  vidgjais aritngtiskais,
standartnovirze. Datu interpfetjai izmantota vienfaktora un divfaktoru
dispersijas an@e (ANOVA), Tijukija tests, koreicija, lietojot Microsoft
Windows Excel 7.0, SPSS 11.0 programmas paketiijdxta, Bilina, 2003).

PETIJUMA REZULT ATI UN DISKUSIJA
1. Atdzesgtas broilera un vistas gdas kvalitate

Baribas sasiva ietekme uz broilera gdas kvalitati
Petijjums veikts ar vaiikiem broilera gkas izcirhiem, — fileju, &inkiem
un stilbiem — lai vaatu saldzinat to fizikalas unkimiskas ipasbas atkaba no
izbarois barbas. Rtijuma vertetas barbas kombiacijas kitiski neizmaina
broilera filejas, Kinku un stilbu tauku, pelnvielu, mitruma saturu Ggens
aktivitati (1. tabula).
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1. tabula /Table 1

Atdzesgtu broilera galas izcirtpu fizik alie un kimiskie raditaji 24 h pec kauSanas
Physical-and-chemical parameters of chilled broilereat cuts 24 hours after slaughter

Raditaii / Fileja / Fillet Skinki / Thighs Stilbi / Drumsticks
adrtajl R R .
PB + graudi / PB + graudi / PB + graudi /
Parameters
PB/CF CF + grain PB/CF CF + grain PB/CF CF + grain
Mitruma saturs, % 74.3040.30 73.6320.60 67.4020.58 64,20+1,98 73.800.50 71.85+2.50
Moisture content%
pH 5.92+0.08 5.72+0.07 6.29+0.03 6.79+0.10 6.65+0.10 6.94+0.20
ay 0.993+0.001 0.993+0.001 0.994+0.001 0.994+0.001 0.994+0.001 0.994+0.001
Krasa /Colour
ax -2.70+0.70 -2.20+0.50 -2.10+0.52% -2.80+0.68 -2.10+0.35 -2.62+0.92
b* 10,30+1.5% 9.55+1.70 9.10+2.1 10.75+1.89 5.64+1.37 6.52+3.0%
L* 55.10+1.8G 53.60+1.7 70.40+2.48 71.78+1.48 64.1+2.1 68.1+2.20
Cietiba, N /HardnessN 1.46+0.11 0.61+0.23 2.56+0.56 1.38+0.18 1.68+0.19 1.46+0.18
Olbaltumvielu saturs,
g 100 ¢'saushas / 88.91+3.72 86.85+3.49 54.91+2.8% 45.44+4.18 69.85+4.38 67.85 +8.28
Protein content, g 100 OW
Tauku saturs, g 100'gsausnas /
Fat contentg 100 g DW 6.61+0.94 7.21+0.92 43.25+2.68 43.02+4.39 20.99+2.11 21.67+2.66
Pelnvielu saturs,
g 100 ¢ sausnas/ 4.47+0.26 451+0.18 3.07+0.18 2.79+0.36 4.05+0.30 3.62+0.47
Ash content, g 100'gDW

* Vertibas, kas atmetas rindz ar vienu un to pasu burtugtiski neatgiras (p > 0.05) /

Values, marked with the same letter in row, are fgptiicantly different (p > 0.05)

* PB / CF — Pilnertiga bafiba /Compound feed




Pilnvertigas balbas dicja aizsiSana ar kvieSu graudiem atiski
neizmaina broilera filejas un stilbu olbaltumviedaturu un pH (p > 0,05), bet
ieverojami — par 20,84% — samazinkigku olbaltumvielu saturu un par 8%
palielina pH (p <0,05). Pilrrtigas batbas digja aizstiSana ar kvieSu
graudiem latiski samazina atdzas broilera filejas (par 58%) ukigku (par
46%) cietbu.

Putnu vecuma ietekme uz atdzesas gdas izcirtpu kvalit ati

Tauku saturs. Broilera un vistas filejas un stilbu tauku satigiski
neatgiras (p > 0,05). Broilerakinkos tauku saturs sausir par 34% lieiks
neka vistu &inkos. To neapstiprina ZitmiekuW. M. N. Ratnayake et a{1989)
petjuma rezuliti, saskaa ar tiem kopjais tauku saturs broilera sarkamgga
ir aptuveni divreiz liedks nek baltap gda.

Taukskabju saturs atdzesta broilera un vistas fil@j paadits 2. tabu.

2. tabula /Table 2
Taukskabju saturs atdzesta broilera un vistas
fileja, % no kopejam taukskabem
Fatty acid composition in chilled broiler and herillet,
% from total fatty acids

Taukskabju saturs / Content of fatty acids
Taukskabes / . . . o
Fatty acids bronle_ra f|_Iej al vistas f}lejﬁ /

broiler fillet hen fillet
C15:1 1.3 0
C16:0 22.0 22.7
C16:1 n9c 3.2 0
C17:1 0.6 0
C18:0 11.8 8.3
C18:1 n9c 26.8 37.6
C18:2 n6t 3.2 3.1
C18:2 n6c 23.3 25.8
C18:3n3 2.3 2.4
C20:3 n6 0.6 0
C20:4 n6 3.4 0
C23:0 C22:2 n6 0.7 0
C24:0 0.8 0

Broilera un vistas filg sastopamo taukskju vidi domire olenskabe
(C18:1 cis n-9), linolskbe (C18:2 cis n-6) un palmitskabe (C16:0). Vistas filgj
nav &du taukskbju ka cis-10-pentadeinskbe (C15:1), cis-8,11,14-



eikozatrénskabe (C20:3 n6), arahidorde (C20:4 n-6), trikaanskabe (C23:0),
cis-13,16-dokozadnskabe (C22:2 n-6) un lignocaiskabe (C24:0).
Olbaltumvielu saturs broilera filef ir 88,91 g 100 ¢ sausnas,kinkos —
54,91 g 100 g sausnas un stilbos — 69,85 g 100sgusnas. Olbaltumvielu
saturs vistas filgjir 90,11 g 100 § sausnas,k¥nkos — 59,43 g 100 gsausnas
un stilbos — 66,14 g 100'gausnas. Broilera un vistas izgiem olbaltumvielu
saturs saugnbitiski neat&iras (p > 0,05). Gan broilera, gan vistas filéj
augsiks olbaltumvielu saturs nekitos [Etitajos putnu gias izcirhos.
Aminoskabju saturs atdzesta broilera un vistas fil@j apkopots 3. tabal

3. tabula /Table 3
Aminoskabju saturs atdzesta broilera un vistas fileja, g 100 g sausnas
Amino acid composition in chilled broiler and heirillet, g 100 g' DW

Atdzeseta broilera Atdzeseta vistas
Aminoskabes / fileja / fileja /
Amino Acids Chilled broiler fillet Chilled hen fillet
AVG*SD AVG*SD

Neaizstjamas aminoskbes, t.sk./

Essential amino acid#cl.: 21.76+0.15 18.86+0.04
Lizins / Lys 2.76+0.01 1.80+0.01
Treonins / Thr 2.92+0.28 2.58+0.02
Valins / Val 4.04+0.28 3.03+0.03
Metionins / Met 2.53+0.13 1.51+0.02
Izoleicins / lle 2.17+0.18 2.22+0.04
Leicins / Leu 4,33+0.36 4,52+0.02
Fenilalanns / Phe 3.01+0.29 3.20+0.03

Dalgji neaizstjamas un

aizstjamas aminoskbes, t.sk./

Semi-essential and non-essential

amino acids, incl 30.8240.28 30.57+0.15
Arginins / Arg 2.83 +0.25 4.49 +0.26
Histidins / His 3.00 +0.42 2.73 +0.06
Asparagnskabe / Asp 4.12 +0.13 4.11 +0.05
Sefins / Ser 1.89 +0.29 1.85 +0.02
Glutamnskabe /Glu 7.64 £1.93 7.39 +0.36
Prolins / Pro 2.94 +0.33 2.80 +0.18
Glicins / Gly 2.80 +0.36 2.27 +0.06
Alanins / Ala 3.59 +0.39 2.52 +0.07
Cistans / Cys 0.37 +0.01 0.14 +0.02
Tirozins / Tyr 1.64 +0.12 2.27 £0.02

Kopa / Total 52.58+0.30 49.43+0.10

Kopgjais aminoskbju saturs broilera filgjir vidgji 52,58 g 100 g sausnas,
vistas filei — vidgji 49,43 g 100 g sausnas. Aminoskju broilera filef ir par
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6% vaiak (p <0,05), un aidribu rada galvenakt neaizstjamas aminoskbes.
To saturs broilera filgjir vidgji 21,76 g 100 g sausnas, bet vistas fidej bitiski
mazks — 18,86 g 100gsausnas (p < 0,05). Broilera filekonstatts augstks
neaizsijamo aminoskbju — lizina, vaina un metioma — saturs nakvistas filef,
bet ddgji neaizstjamas aminoskbes — argima — saturs broilera filgjir
ieverojami maziks. Gan broilera, gan vistas filejkonstagts visliebkais
glutaminskabes saturs, un tas saskan JrSalesun J. P. Hayes(1996) un
Y. Probst2009) fgtijumu rezulitiem.

Mitruma saturs broilera fileg ir 74,30%, Einkos — 67,40% un stilbos —
73,80%.M. Qiao et al.(2002a) publikcijas mirgts, ka mitruma saturs broilera
fileja ir 74,54+0,15%, un tas sasaucas ar autorestdpgm rezulitiem.
Turpret S. Jaturasitha et a[2008) apgalvo, ka mitruma saturs broilera filiej
72,10-73,70%, bet broilergigkos — 72,80-75,70%, da tas autoresgijumu
ietvaros netika apstiprits.

Mitruma saturs vistas filejir 72,20%, Einkos — 66,85% un stilbos —
70,83%. Ziatniskap literatira dati par vistu izcigiu mitruma saturu netika
atrasti, be.Lee(2003) nofda, ka vistas das mitruma saturs ir 67,46+3,13%,
un tas ir pretrum ar autores iagajiem rezulitiem. Mitruma saturs broilera un
vistas &inkos hitiski neat&iras (p > 0,05). Mitruma saturs broilera fiej par
2,9% liekks nek vistas filef. Savukirt broilera stilbiem mitruma saturs ir par
4,03% liekks (p < 0,05).

Broilera fileja pH ir 5,92, %inkos— 6,29 un stilbos- 6,65. Vistas filej
pH ir 5,74, &inkos— 7,01 un stilbos- 6,47. Broilera un vistas filejun stilbos
pH batiski neat&iras (p > 0,05). Broilerak$kiem pH ir par 11,44% maks
neka vistas EKinkiem. leditie rezulfiti saskan ar autorlA. H. Varnamun
J. P. Sutherland1995) no#dito, ka sarkanajos muskis (broilera un vistas
&inkos un stilbos) pH ir augsts, neld baltajos muskios (broilera un vistas
fileja).

Broilera un vistas gdas krasa. Broilera filejas kisas komponente L* ir
vidgji 55,10, bet vistas filejas L* 50,06. A. Salakova et al2009) atame, ka
broilera filejas kiisas L* \ertiba ir robeis no 52,241z 59,40. Tas saskariar
ar R. L. J. MVan Laack et al. (2000petijuma noradito, ka broilera filejai
rakstufga nornala krasa, ja L* \Ertiba ir 55, bet fileja, kuras L*artiba ir 60,
izskatis kila. Broilera filejas kisas a* ertiba iedita vidgji -2,70, un tas ir
pretrura S. Jaturasitha et al(2008) g tijumiem, kuros a* ®rtiba nofdita
robezs no-0,60 kdz 2,98, unA. Saladkova et ali2009) secigjums, ka kisas
a* vertiba ir no-1,39 idz-0,18.

Vistas gdas izcirhu koggjas kiasas atiiribas no atdzesu broilera géas
izcirtniem 24 h gc kauSanas apkopotas 2 ghatt
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2. att. Atdzestu vistas un broilera gdas izcirtpu krasas
atSkiribas 24 h g@c kauSanas.
Fig. 2. Difference in colour values for broiler meauts
comparing to hen meat cuts 24 hours after slaughter

Safdzinot ieditos kiasu parametrus (L*, a*, b*) broilera un vistas
izcirtniem, var konstat, ka starp broilera un vistagigkiem hitiskas atgiribas
nepasiv, bet starp broilera un vistas fileju un stilbieatkiribas pagiv
(p <0,05). Veiktie apkini lauj seciat, ka broilera fileja dzikaja slani ir
gai%ika nek vistas fileja. Savuict stilbuadas kisa broileriem ir tunika nela
vistam. Nemot \&ra broilera un vistas dtfigas plauéSanas temperatas un
iesfgjamas adas biezuma dtfitbas, stilbu ada visam ir gaifika nekd
broileriem, jo paaugstatas plauéSanas temperatas ietekm vistas silbuadai
varetu bit sacies \ariSaris process, kas veido gaks krasu. Vistas fileja ir
tum&ka neld broilera fileja, jo, iesgjams, elektroapdulli@sars izvelets parak
liels spriegums un putns nav pietiekami atats. Vistu kauSanas proaes
apdulliraSanas spriegums ir viena no p@bim, jo apdullirito putnu vidja
svara s@rsfibas ir @arak lielas.

Virsmas defekti, adi ka asins izpidumi, nob&zumi, sauds zonas, un
parak augsta plawESanas temper@ta hitiski ietekn® krasas izmajas. Géas
biezums nav viengamigs, un sina biezums var ietekeh muskulatiras kesas
merijumus (Bianchi, Fletcher, 2002).

Cietiba broilera filejai ir 1,46 N, Binkiem — 2,56 N un stilbiem — 1,68 N.
Vistas filejai cietba ir 3,40 N, Kinkiem — 3,10 N un stilbiem — 3,60 N.
Filejas cietba broileriem ir par 57% maka nek vistam. Tas sasaucas ar
P. Berge et al.(1997) atmmeto, ka, palielinoties putnu vecumam, lam
konsistence Kkist gkstika, jo kolagna strukiira veidojas Eérssaites. Savuakt
stilbu cietba broileriem ir par 53,33% mika nek vistam. Starp vistas un
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broilera %inkiem hitiskas ciebas un mitruma satura kidbas nepasv
(p > 0,05).

E vitamina un seEna saturs. Broilera fileja E vitamna saturs ir
56 mg kg' sausnas, bet vistas fiejr 58 mg kg' sausnas. ldgie rezultti
nesaskan ar autoid. R. Gheisari et al(2010) konstato, ka E vitarina saturs
broilera file ir 8 ug g* produkta. Broilera filgj E vitanina ir par 3,44%
mazik nela vistas filefi, jo petito broileru baiba satur 50 mg KYE vitanina,
proti, mazk neld vistu batba, kus ietilpst 100 mg kg E vitamna.

Broilera fileja sekna saturs ir 0,39 mg Kgsausnas, bet vistas fidejr
0,32 mg kg sausnas. M. imas (2010) gtijuma konstagts, ka salna saturs
calu akras ir 0,331 mg kd, un tas ir iegrojami lieliks neld broilera un vistas
fileja saskaa ar autores iegajiem rezulitiem. Setna daudzums abu putnu
baiiba ir 0,3 mg kg'. Broilera fileja satur vaiik sekna nel vistas fileja.

UzglabaSanas laika ietekme uz atdzesu galas izcirtpu kvalit ati

Petitaja uzglaliSanas laik broilera un vistas das izcirqhu fizikalie un
kimiskie @ditaji batiski nemainas (p > 0,05), un tas izskaidrojams ar gkdmu
zena temperaira (1,0+0,5 °C).

Muskuaudu strukira ietekng gdas konsistenci, kas @attajam ir loti
noZmigs radtajs. Svargakie faktori, kas nosaka tgs konsistenci, ir
miofibrillaras olbaltumvielas, muskaudu citoskelets un intramuskrié
saistaudi (Wattanachant et al., 2005; Liu et &96). Ar mikroskopa padzbu
iegato muskdaudu &ersgriezumu mikrostruktra redzama 3. &té.

No muskyskiedru laukumu rarfjumiem apgkinati Skiedru ekvivalentie
diametri, kas apkopoti 4. tataul

4. tabula Table 4
Broilera un vistas muskuskiedru ekvivalentais diametrs
Equivavlent diamter of broiler and hen muscle fikse

MuskulSkiedru ekvivalentais diametrs, pm /
Galas izcirtni / Equivalent diameter of muscle fibre, pm
Meat cuts 7 h pec kauSanas / 7 dienas fgc kausanas /
7 hours after slaughter | 7 days after slaughter
Broilera fileja /Broiler fillet 78 64
Vistas fileja /Hen fillet 96 63
Broilera stilbi /
Broiler drumsticks 80 77
Vistas stilbi /Hen drumsticks 113 90
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Al A2
Bl B2
3. att. Broilera (A) un vistas (B) filejas muskdaudu ersgriezums
(palielinajums 10 x 40) 7 stundas § kauSanas (1) un
7. uzglatasanas dief (2).
Fig. 3. Transversial section (magnification 10 x %#6f broiler (A) and hen

(B) muscle tissue fillet seven hours after slaugh{&) and
on the 7" day of storage (2) after slaughter.

Ja muskiskiedru diametru s@dzina ar S. Wattanachant et al2005)
noteiktajiem lielumiem no 32,6dz 68,2 pum, tad var seain ka nofditaja
amplitida ietilpst tikai broilera un vistas filejas mugkkiedru diametrs
7 dienas pc kauSanas.

2. Termiski apstradatu broilera un vistas gdas produktu
kvalit ates \ert jums

Marin éSanas un termislas apstrades ietekme uz broilera un vistas
filejas fizik aliem raditajiem
Eksperimer#li parbaudta divu termisks apstides veidu ietekme uz
broilera un vistas filejas masas zudumiem, mitrairu un ciébu. Broilera
un vistas filejas produktu masas zudumi ter@sspstides proces apkopoti
4. at€la.
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4. att. Broilera un vistas filejas produktu masas adumi
termiskas apstrades procea atkariba no recepfiras un apstrades veida,
B — broilers, V — vista, F1, F3 — fileja bez piegiey
F2, F4 —fileja ar&i, kaltétiem garSaugiem urinu.

Fig. 4. Cooking loss from broiler and hen meat dog heat-treatment

depending on recipie and type of treatment
B — broiler, V — hen, F1, F3 — fillet without adslés,
F2, F4 — fillet with salt, dried herbs and wine.

Pec termisks apstides vakuumiepakojuimbroilera filejai konstati par
28,23% mazki masas zudumi, bet vistas filejai — par 23,39%akianeka pec
apstedes gaisa-tvaika vidbez iepakojumaNemot \era, ka mitruma saturs
butiski samazias, broilera un vistas fileju termiski apsdjot bez iepakojuma,
attiedagi palielinas gdas cietba.

Turpmikajiem @Etijjumiem iz\Eléta produkta termisk apstide
vakuumiepakojurm, jo broilera filejai, kas termiski apstiata
vakuumiepakojurim adens vand, mitruma saturs ir par 2,96% k&b nek
broilera filejai, kas termiski apatfata atmoséras spiediem gaisa-tvaika vid
(p <0,05). Mitruma saturs vistas filejai, kas tekn apstadata
vakuumiepakojurim tdens vana, ir par 2,44% liedlks, saldzinot ar fileju, kas
termiski apstidata gaisa-tvaika vig (p < 0,05). Termiski apgidajot fileju
vakuumiepakojurm taja labak saglalajas mitrums.

Broilera un vistas filejas produktu receptiras izstrade
Latvijas iedzvotaju partikas pagripa pEtjuma (2007-2009) konstath
attieaba liecina par mazliet paaugdgiin olbaltumvielu daudzuma gemsanu,
ko galvenokrt izraisa davnieku izcelsmes produktuapneriga lietoSana
uztura. Sa iemesla @ nepiecieSams radjaunus produktus, kuros apvienoti
dzvnieku izcelsmes un augu valsts produkti.
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Produktu recepta izstada trijas eksperimentuesijas, katé no &m veicot
jauno produktu é&donisko \ertejumu, ar kuru nosaka produkta patikSanas
pakapi. Parbaudta filejas kombiacija ar daidiem dirzesiem — selerijas
sakrem, gpoliem, papriku, burdniem — un garSviém at%irigas proporcifis.
Pamatojoties uz ia@gajiem rezulitiem, promocijas dagbizstradati Sadi jauni
produkti:

1. broilerafileja bez aug un dirzegu piedevas;

2. broilera fileja ar auy un dirzenu piedevu;

3. vistas fileja bez aug un dirzenu piedevas;

4. vistas fileja ar aug un dirzenu piedevu.

Produkti bez aug un dirzenu piedevas satur atdzts broilera vai vistas
fileju, vinu, kiplokus, 4li, citronpiparus, kafitas dilles un pterglus
(skat. 5. tabul). Produktu ar aug un dirzenu piedevu sasva ietilpst atdzesta
broilera vai vistas fileja, ms,kiploki, sals, citronpipari, kaktas dilles, ptersli,
audu un drzegu piedeva. T pagatavota nabolu biezea, smiltgrksku
biezena, fivétiem burkiniem, &ls, cukura urkiplokiem.

5. tabula /Table 5
Vakuumiepakojuma termiski apstradatu broilera
un vistas filejas produktu recepfiras, g kg filejas
Recipes of heat treated vacuum packaged

broiler and hen fillet products, g kg of fillet
Broilera vai vistas Broilera vai vistas filejas
filejas produkti bez produkti ar d arzenu un
Sastvdalas / piedevas/ audlu piedevu /
Ingredients Broiler or hen fillet Broiler or hen fillet
products without products with vegetable-
additive and-fruit additive
Fileja /Fillet 1000 1000
Rivéti burkani /
Shredded carrots 0 292
Smiltserksku merce araboliem /
Sea buckthorn sauce with apples 0 210
Vins /Wine 96 144
Kiploki / Garlic 3 3
Sals / Salt 15 15
Citronpipari /Lemon pepper 2 2
Kaltetas dilles Dried dill 1 1
Kalteti petergli / Dried parsley 1 1
Kopa / Total 1118 1668

Izstradato produktu sensorais nowerteéjums. lzstradato broilera un
vistas filejas produktu ar/bez dug un drzeyu piedevu Bdoniskais
noertejums apkopots 5. &lt.
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D |  5.4P
B ] 5.0b
A || 5.82
| | | | |
0 1 2 3 4 5 6 7

PatikSanas pakipe / Hedonic scores

* Vertibas, kas atmetas ar vienu un to pasu burtuztiski neatgiras (p > 0,05) /
Values, marked with the same letter, are not sicanitly different (p > 0.05).

5. att. Putnu gdas produktu patikSanas palapes \ert jums,
A —vistas fileja bez adg un dirzequ piedevas; B —vistas fileja ar dugin
darzenu piedevu; C —broilera fileja bez dugun dirzenu piedevas;
D —broilera fileja ar aug un dirzepu piedevu.
Fig. 5. Hedonic scores for poultry meat product sples,
A — hen fillet without additive; B — hen fillet Wwifruit-vegetable additive;
C - broiler fillet without additive; D — broiler lfet with fruit-vegetable additive.

Datu nowerteSana, izmantojot dispersijas azallANOVA), lauj seciat,
ka paraugi btiski atiras (Rpr.= 6,28 > Fs=2,73). Turprakai anéizei
izmantots Tiikija tests, lai noteiktu atfribas starp dakliem paraugiem.

Hedoniska vertgjuma rezuliti liecina, ka értetajiem vaimk patika
(p <0,05) broilera un vistas filejas jaunie protiukez augu un dirzegu
piedevas nekprodukti ar aufy un dirzepu piedevu. Anake pafida, ka starp
parauga A un parauga C patikSanasapakav hitiskas atgiribas (p > 0,05).
Paraugs B nedtfas no parauga D. Paraugs C (broilera fileja baegluaun
darzegu piedevas) iitiski atiras (p < 0,05) no paraugiem D un B (broilera un
vistas fileja ar aug un dirzequ piedevu).

Izmantojot tnijskalu tika noteikts produktu arats, kiasa, garSa+smarza,
konsistence ungegarSa. Sensorpasbu intensiites noertejums liecina, ka
nav hitisku at%irtbu (p > 0,05) termiski apdulatas vistas un broilera filejas
smaré4, krasa, gard un Ecgard, tau broilera fileja, kas termiski apstiata
vakuumiepakojurm, ir mikstaka (p < 0,05) nek vistas fileja (skat. 6. &tf).
Tas saskan ar iepriekS veiktajieratiumiem, kas ndida uz putnu vecuma
ietekmi uz géas cietbu (Chen et al., 2007).

23



pecgarsa /
aftertaste
8.0

konsistence /

aromits / aroma
texture

garSa+smarza /
flavour

krasa / colour

—0—A =-&--B -A-C —%-D

6. att. Sensorapadbu intensitates \ért §jums putnu galas produktos,
A —vistas fileja bez adg un dirzequ piedevas; B —vistas fileja ar dugin dirzequ
piedevu; C —broilera fileja bez augun dirzenu piedevas;
D —broilera fileja ar aug un dirzenu piedevu.

Fig. 6. Intensity of sensory properties of poultngeat products,
A — hen fillet without additive; B — hen fillet Wwifruit-vegetable additive; C — broiler
fillet without additive; D — broiler fillet with fuit-vegetable additive.

Pamatojoties uz mikrobiofisko un sensoro anal rezulitiem,
izstradata broilera un vistas filejas produktu ar/bez laugn dirzenu piedevu
gatavoSanas tehngifa (7. atEls).

Jauno produktu mikrobiolo giskais nowert gjums

Svaigi putnu g¢ pec pirmapstides norralos apsiklos atrodas
bakerijas, kuru liehkka dda veicina gls bofiSanos (Waldroup, 1996).
Eksperimerttlie rezultti aprekinati pamatojoties uzV. Levkine et al. (2010)
izstradato termiskis apstides reimu apgkinaSanas mateftisko modeli
sahtiem ar g&u un majoRzi Sous vidéepakojuna.

Tipiskas diagrammas broilera un vistas filejas tekajai apstdei
vakuumiepakojurmir paiditas 8. un 9. aita.
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Smiltserksku, abolu
unkiploku merce /
Sauce made of see
buckthorn, apples

and garlic

)

Izejvielu samaisana /

Riveti burkani /
Shredded
carrots

Vistas filejas gabati /
Piecies of broiler fillet

Mixing of ingredients (2.0-3.5 cm)
. A 4 l
Fuseeda [ produa epitana
; iepakojuna atbilstgi < )
Seml—svyeet > P recl:epﬁrai / g samaissana /
white wine Product packaging _Mlxmg of
according to recipi ingredients
Kaltéti zajJumi,

Vakuuma ratsana
iepakojuna, hermetizSana /
Vacuuming, hermetization

}

MaringSana iepakoju/
Marinating of packaged product
t=3.0£0.5°C;t=20-24 h

l !

citronpipari, 4ls,
sasmalciati kiploki /
Dried herbs, lemon
pepper, salt, chopped
garlic

Broilera filejas termisk apstade
vakuumiepakojurm/ Heat treatment
of vacuum packaged broiler fillet
t = 80+1.0°C; = 30 min

Vistasfilejas termisk apstide
vakuumiepakojurm/ Heat treatment
of vacuum packaged hen fillet

t = 80+1.0°C; t = 40 min

| !

Strauja atdzeésSana ledugder,
produkta temperata zem 10 °Cy = 20 min /
Rapid chilling in water, ice-water,

producttemperature below0 °C,t = 20 min

)

Gataw produkta uzglaisana, t = 3.0+0.5C,
lidz 28 dieam /
Storage at t = 3.0+0.5C up to 28 days

7. att. Vakuumiepakojuma termiski apstradatas broilera un vistas filejas
produktu ar/bez auglu un darzenu piedevas razoSanas tehnogiska shema.
Fig. 7. Technological scheme for production of hetatated vacuum

packaged broiler or hen fillet products with/withddruit-
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Decimalas redukcijas laiks (D artiba), uzturot nemaigu termislks
apstades temperatu 65-85°C diapazan broilera filejai bez aug un
darzegu piedevas ir rob@® no 941dz 20 mimteém, bet broilera filejai ar aug
un dirzepu piedevu — no 43idz 8 mimitém. Lidzigi M. S.Rahman et al
(2004) iegitajiem rezulitiem autore secina, ka paaugstinoties tempexiat
D vertibas ie¥rojami samazias, un tas liecina, ka, paaugstinoties tempeaat
pieaug ar mikroorganismu leflais efekts.

65 °C; R2=0.940

< 40
:'é * 0 70°C; R2=0.979
&) DR
5 3.5 AT °C Rz =
E —‘?:&\\\ 75°C; R2=0.975
S A o 80°C; R*=0.966
T30 —RNANAT RO 85°C; R2=0.938
(=2} \\\ X\ \A\ D\ . O , .
E 2.5 AN T N
\ S . >~
9 X \\ A \Q\ =~ JZ'\ <> <>
N \\X ~A ‘.
2.0 )K\\ > ~ = ‘/_\\' 5 ’ ~
\\ \X \\é D I:T
1.5 >K\\\\ \\\ = ~ =
X RN SN
1.0 . X g ]
0 20 40 60 80 100 120

Laiks / Time, min

¢65°C O70°C A75°C X80°C X85°C

8. att. 1zdzvojuSo MAFAM logaritms vakuumiepakojum a termiski
apstradata broilera filej a bez audu un darzenu piedevas.
Fig. 8. Survivor curves showing logarithmic ordef death for total aerobic
plate count for heat trated broiler fillet withoutuit-vegetable additive.

Auglu un dirzenu piedeva veicina mezofili aerobo un fakukatnaerobo
mikroorganismu (MAFAM) inaktigciju filejas produktu termiskajapstade
vakuumiepakojurm, jo Sdos produkios ir zehka pH \Ertiba. Tatad, lai
samaziatu MAFAM skaitu filejas produktos ar alig un dirzenu piedevu,
nepiecieSamssaks laiks, un tas vatu radt energoresursu ietagjpmu.

Temperairai paaugstinoties, mikroorganismu Dgrtiba samaziis
eksponendili. Tacu faktiski D \erttha nesamaziis pilriga apnera dazdu
dabisku vaiiciju un eksperimeatu kladu ] (Hyytia-Trees et al., 2000;
Murina et al., 2002).

D vertibu ietekne daZdi faktori, piengram, termisks apstides
temperalras, un 4 mairas logaritmiski attietha pret aps@ides laiku. %
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attieabas aprakstas$ liknes slpumu izsaka & temperdiras starfou Z, kas
nepiecieSama, laikne %&rsotu vienuog ciklu (Teixeira, 1992; Garbutt, 1997;
Drive, Bozeman, 1999; McCormick et al., 2003).
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9. att. Izdzvojuso MAFAM logaritms vakuumiepakojum a termiski
apstradata broilera filej a ar auglu un darzenu piedevu.
Fig. 9. Survivor curves showing logarithmic ordef death for total aerobic

plate count for heat treated broiler fillet with
fruit-vegetable additive.

Pamatojoties uz ieprieks veiktajiem eksperimentignapekiniem, iedist
emprisku izteiksmi D ¥rtibas (MAFAM kvv skaita samaziBanai par vienu
kartu nepiecieSamlaika) apgkinam temperdiru diapazoa 65 °C <t < 85 °C:

D=a-e"™, 3)

D — decinmalas redukcijas laiks, min
t — termislis apstides temperata, °C
a, b — eksperimeiit koeficienti (skat. 6. tabulu).
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6. tabula /Table 6
Koeficienti D vertibas aprekinam
Coefficients for D value calcutation

Produkta veids / Koeficientu eksperimentlas ertibas /
Type of product Experimental values of coefficients
a b

Fileja bez aufy darzenu
piedevas Fillet without 8504 0.07
fruit-vegetable additive

Fileja ar augu darzequ
piedevu Fillet with 5589 0.07
fruit-vegetable additive

D vertibas attiethba pret temperaru, Z \ertibas noteikSanai, redzamas
10. atela. Sis fiknes sipuma apgriezt lieluma absaita vértiba ir Z \&rtiba.
Praktiskad aspeki tas pafda, cik uzémiga pret temperatas izmapam ir
konkreta mikroorganismu popatija (MAFAM) (Hyytia-Trees et al., 2000;
Murphy et al., 2000; Murina et al., 2002).

100 « :
o = — y = 8504.&07
IS - Trm e . R2 = 0.986
a) =B =
= - =4
TE T \\\\
5 10 7B
S y = 5589.69.07x
R2=0.958
1 .
65 70 75 80 85

Z veértiba / Z value

¢ Broilera fileja bez aug un dirzegu piedevas /
Broiler fillet without fruit-vegetable additive

o Broilera fileja ar auty un dirzegu piedevu /
Broiler fillet with fruit-vegetable additive
10. att. D \ertiba atkariba no temperatiras, Z vertibas noteikSanai.
Fig. 10. Correlation between D value and temperatufor calculation of
Z values.

28



Rezulatu anaize pafida, ka broilera filejas termigk apstides procesu
vakuumiepakojumm raksturo Z @rtibas 34 °C un 27 °C, attigg termiski
apstadata broilera fileg bez augy un dirzepu piedevas un broilera filejar
audu un dirzenu piedevu. Tas nada, ka inaktigcijas melanisms maias
atkafiba no produkta veida.

Aprekinatas D un Z ¥rtibas un to sak#@yas, kas rakstigas putnu das
produktu termiskai apgtiei vakuumiepakojulm lauj paredzt droSu
papémienu konkétu broilera un vistas filejas produktu raZzoSanai.

Vakuumiepakojuma termiski apstradatas broilera un vistas filejas
produktu fizik alie un kimiskie raditaji

Udens aktivitate, pH un mitruma saturs atdzestos, marigtos un
termiski apstidatos broilera un vistas filejas produktos ar/bezlawm dirzegu
piedevas redzams 7. tabuFilejas pH samaziijumu marirgSanas procasada
pievienofi audu un dirzenu piedeva, kuras sash ietilpst gan smiltsrkski,
ganaboli, kas satur organisk skibes.

MarineSanas laik broilera filejai bez aug un dirzenu piedevas mitruma
saturs palieligjas par 1,85%, bet vistas filejai bez &ugin dirzenu piedevas
mitruma saturs palieljas par 2,16%. Mitruma saturs broilera un vistag#ile
ar/bez aufy un dirzepu piedevas marf$anas procaspalieliras un to vagtu
izskaidrot ar autortk. S. Rheain Y. A. Ziprin(2001) mirgto, ka ratrija hlorids
(NaCl) padara da nikstaku, palielinot jonu stipbu, uzlabo garSu undens
saisiSanas sfu, bet liek koncenticija tas af nonmac mikroorganismu
attistibu, darbojoties & konservants. Mitruma saturs itiski lielaks marirgtai
broilera un vistas filejai ar alig un dirzenu piedevu nek bez ¥s piedevas
(p <0,05), jo auj un darzeni satur sadzinoSi daudzidens. Mitruma saturs
burkaniem ir 88,7%, betaajai smilt€rksku mercei — 92,0%.

Pec termiskis apstides mitruma saturs broilera filejbez piedevas
samazifas par 8,86%, bet vistas filepez piedevas — par 9,98%a Kecina
E. Chiavaro et al.(2009) gtijumi, gdas termisks apstides laik notiek
miofibrillu olbaltumvielu denatdrcija, kas izmaina das adens sais§anas
speju. Olbaltumvieim saraujoties, samazis miofibrillu telpa un ta§ esoSais
adens tiek izspiests apieja vide.

Broilera un vistas filejas produkiimiskais sagis pagdits 8. tabu.

Vistas filejai rakstuigs mazks mitruma saturs nékbroilera filejai.
Vairaki pétijumi liecina, ka palielinoties vistu vecumam, mulsksaistaudu
izmaipu ietekng pieaug intramuskalo tauku saturs, intramuskub lipidu
piesatinatiba, mioglofina koncentcija un skstums (Murphy et al., 2001).
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7. tabula /Table 7
Udens aktivitate, pH un mitruma saturs atdzegtos, marinetos un termiski
apstradatos broilera un vistas filejas ar/bez auly un darzenu piedevu
produktos / Water activity, pH and moisture content in chillecharinated
and heat treated vacuum packed broiler and matuentfilllet with/without
fruit and vegetable additive

)

D

)]

)

)]

Udens Mitruma
Produkta nosaukums / aktivit ate / H saturs, % /
Type of product Water P Moisture
activity content, %
Atdzesta fileja /bl;‘r’(')'ﬁ;? 0.992+0.001|  5.91+0.10 74.320.50
Refrigerated fillet V'ﬁt;s/ 0.993+0.001| 5.74+0.16|  72.20+0.5(
g”uaé'l:‘el}ﬁ gi'leglgez /bl;‘r’(')'ﬁ;? 0.986£0.001| 5.83+0.31|  75.71+0.3(
piedevas/ ’
v'\ci‘:‘r:'c':lit?r%ft'_”et VSBS T 0.086:0.001|  5.68:0.15  73.8040.52
vegetable additive
Maringta fileja ar i
auglu o e /bl;‘r)c')'ﬁ;‘ 0.987+0.001| 5294012 |  76.50+0.5¢
piedevu Marinated istas /
fillet with fruit- Yoos! | 09870.001|  51430.11  74.800.5(
vegetable additive en
;g?;‘:g&?'aeg:‘;gg{t‘am /bl;‘r)c')'ﬁ;‘ 0.976:0.001| 6.10:0.05  69.0020.3(
fileja bez augu un
darzenu piedevas/
Eae(f‘li;;ﬁ?mg’tac”“” V'f]faa:” 0.97740.001| 5.94:0.05|  66.43+0.3
without fruit-
vegetable additive
Vakuumiepakojura i
tormiski aﬁsﬁd; /bl;cr’c':ﬁ;? 0.984:0.001| 5.73:0.04 |  70.56+0.3
filejas ar augy un
darzenpu piedevu /
Heat treated vacuum vistas /
packaged fillet with hen 0.984+0.001 5.50+0.04 68.10+0.3(

fruit-vegetable
additive
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Chemical composition of chilled fillet and heat taged
vacuum packaged broiler and hen fillet products

8. tabula /Table 8
Atdzesgtas broilera un vistas filejas un vakuumiepakojuna termiski
apstradato filejas produktu kimiskais sasivs

Produkta nosaukums /
Type of product

Raditaji, g 100 g* sausnas /

Indices, g 100 § DW

Olbvaltumvielas/
Proteins

Tauki /
Fat

Pelvielas /
Ash

Broilera
fileja /
Broiler
fillet

atdzesta /
chilled

88.91+3.79

6.61+0.94

4.47+0.26

termiski
apstradata bez
piedevas /

heat treated
without additive

85.21+2.50

5.87+0.70

7.61+0.30

termiski
apstradata ar
piedevu /

heat treated with
additive

86.83+2.45

5.49+0.75

6.29+0.30

Vistas
fileja/
Hen
fillet

atdzesta /
chilled

90.11+1.47

5.76+0.57

4.14+0.17

termiski
apstradata bez
piedevas/

heat treated
without additive

86.76+1.50

5.81+0.40

6.23+0.20

termiski
apstradata ar
piedevu /

heat treated with
additive

87.02+£1.75

5.93+0.50

5.78+0.25

Termiskas apstides proces vakuumiepakojum tauku saturs sausn
broilera filep Kkltst mazks, bet vistas filgj — lielaks. Tas izskaidrojams ar
ieverojami at¥irigo taukskbju un aminoskbju kvantitatvo un kvalitaivo
sasivu broilera un vistas filgj jo tas var ietek@t olbaltumvielu un tauku

Skidibu un termisko iztabu.
Termiskas apstides proces nowerots filejas masas zudums, ko rada

mitruma, tauku unig@stoSo olbaltumvielu zudumi. Agkie petijumi liecina, ka
tidens saturs mdiies no 72,5 g 100Yliesa cala gda uz 67,9 g 100 g krasri
cepti cili, kangr olbaltumvielu saturs — attit@i no 20,2 g 100 § uz
24,5 g 100 g (Kumar, Aalbersberg, 2006).
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Kopgjais aminoskbju saturs (11. als) vistas filej ir maziks neld
broilera filep.

Augstikais kogjais aminoskbju saturs starp &vtetajiem paraugiem
konstagts atdzeata broilera fileji 52,16 g 100 § sausnas. Tasép termiskis
apstades samazits lidz 50,82 g 100y sausnas fil&j bez piedevas unidz
44,78 g 100 g sausnas filgjar audu un dirzegpu piedevu. idzigi aminoskbju
zudumi no¥roti an vistas filejas produktos, bet tigitiski neatgiras termiski
apsthdatos vistas filejas produktos ar/bez augn dirzenu piedevu (p > 0,05).

[e2]
o

52.50, 50.82

4456 44784394

a
o

N
o

w
o

N
o

Aminoskabes, g 1009/
Amino acids, g 1004 DW

(=Y
o

o

Atdzesta / Chilled Termiski apsidata Termiski apstdata
/ Thermally treated ar piedevu /

Thermally treated
with additive

OBroilera fileja / Broiler fillet B Vistas fileja / Hen fillet

11. att. Kopejais aminoskabju saturs broilera un vistas filejas produktos.
Fig. 11. Total content of amino acids in broiler anhen fillet and their
products.

Kopgjais aminoskbju saturs termigls apstides ietekrd vakuuna
iepakot broilera filep samazias par 5,8%. Togr broilera filejas ar aug un
darzegu piedevu termiskajapstade nowerots ieerojami lielaks aminoskbju
zudums (14,8%). Tas, iegpms, saists ar zeraku pH produktos, kuriem
pievienota auy un dirzenu piedeva, & afn aminoskbju mijiedarbbu ar
biologiski aktvajam vielam, kas sastopamas dag un drzenos. Termiski
apsthdata vistas filej ar/bez auly un dirzenu piedevas kogo aminoskbju
saturs samazis vickji par 10,7%, satizinot ar aminosibju saturu atdzesa
vistas filep pirms m@rstrades.
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3. Vakuumiepakojuma termiski apstradatu broilera un vistas
galas produktu kvalitate uzglaasanas laika

Vakuumiepakojura termiski aps@datu broilera un vistas gas produktu
fizikalie raditaji — adens aktiviite, pH un mitruma saturs — noteikti produkta
0., 7,10, 14., 21., 28. uzgi@anas dien

Izstradato broilera un vistas filejas produktadens aktiviite, pH,

E vitamina, sedna saturs iitiski nemaias (p > 0,05) 28 dienu uzglaganas
laika. Mitruma saturs broilera un vistas filejas prodekt bez auy un dirzegu
piedevas uzgla$anas laik palielims par 1%, bet produktiem ar dugun
darzegu piedevu — par ap¥ram 1,15% (p < 0,05).

UzglataSanas perioda beig masas zudumi broilera filejas produktiem bez
audu un dirzequ piedevas ir 12% no neapsiitas filejas masas, vistas filejas
produktiem bez aug un dirzenu piedevas ir 14%. Broilera filejas produktiem ar
audu un dirzenu piedevu masas zudumi uzgigbnas perioda beig ir 14%, bet
vistas filejas produktiem ar alugun dirzenu piedevu ir 17%.

Nemot \&ra, ka uzglaBSanas laik produkts saistaideni, kas atrodas
vakuumiepakojurm, un produkta mitruma saturs paliélin produkta cigba
samazifs. Cietba broilera filejas produktiem bez dugun dirzenu piedevas
uzglalaSanas laik samazias par 29,25%, bet vistas filejas produktiem bez
piedevas — par 22,53%. Gied broilera filejas produktiem ar dugun dirzequ
piedevu uzglafiSanas laik samazias par 29%, bet vistas filejas produktiem ar
piedevu — par 27,71% (p < 0,05).

Nemot &ra, ka uzglabSanas laik produkts turpina saigttdeni, kas
atrodas vakuumiepakojuinmun produkta mitruma saturs pali@sn rezulita
produkta ciagba samaziss (p < 0,05).

Broilera un vistas filejas produktu uzgfd#anas laik 3,0+0,5 °C
temperaira lidz 28 dieem nav konsta@ta Enterobacteriaceaedzimtas
Salmonella spp., Listeria monocytogenexklatbitne Mezofili aerobo un
fakultaivi anaerobo mikroorganismu skaits uzgiédmnas laik batiski
nemains (p > 0,05), un tas apliecina, ka produktu vasilietot uztua.

SECINAJUMI

1. Pilnvertigas bartbas dija aizsiSana ar kvieSu graudiem (10%ajtibki
nemaina broilera filejas un stilbu olbaltumvielariku un pelnvielu saturu,
bet hitiski samazina olbaltumvielu saturu broilekdnkos. Broilera gkas
izcirtniem rakstuigs liebks mitruma saturs, maka cietba un mazks
muskuskiedru laukums nekvistas géas izcirhiem (p < 0,05).

2. Termiskaji apstade vakuumiepakojum saidzinot ar termisko apdidli
gaisa-tvaika vid bez iepakojuma, lalx saglaajas mitrums (broilera
fileja mitruma saturs ir par 3,5%, bet vistas filejpar 3,25% liaks) un
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verojami mazki masas zudumi (broilera filej- par 28,23%, bet vistas
fileja — par 23,39%).

Izstradati jauni broilera un vistas filejas produkti ar kEmiem un
smiltserksku merci (audu un dirzegu piedevu), kuru sagatavosana ietver
marireSanu, termisko apgtli vakuumiepakojum un strauju
atdzesSanu.

Vakuuni iepakotai broilera filejai bez alig un dirzepu piedevas
termisids apstides D ¥értiba atkaiba no temperatras refma
(65 idz 85°C) ir robeZs no 921dz 20 mirmitem un Z \ertiba ir 34 °C,
bet broilera filejai ar aug un dirzenu piedevu D @rtiba ir robeis no
43 lidz 9 mirmitem un Z \&rtiba ir 27 °C, jo piedeva veicina mezofili
aerobo un fakultati anaerobo mikroorganismu skaita samagamos.
Tas skaidrojams ar zeku vides pH produlat ar augu un dirzequ
piedevu.

Termislas apstides procesa ietekimbroilera filejas sausnsamazias
mitruma, olbaltumvielu un tauku saturs, bet palii pelnvielu saturs.
Turpret vistas filejas saugnsamazias mitruma un olbaltumvielu saturs,
bet palieliras tauku un pelnvielu saturs. Broilera filgr audu un dirzequ
piedevu konstats lieliks kogEja aminoskbju satura relatais
samaziajums (14,8%), sadizinot ar produktiem bez piedevas (5,8%).
Sensoro ipa3bu intensiites noertegjums liecina, ka nav tisku
at&iribu (p > 0,05) vakuumiepakojuirtermiski apstdatu broilera un
vistas filejas produktu smarzkrasa, gard un Ecgard, tau termiski
apstadati broilera filejas produkti ir nkstaki (p < 0,05) nek vistas
filejas produkti.

Izstradato broilera un vistas filejas produktidens aktiviite, pH un
mikrobiologiskie maditaji batiski nemainas (p > 0,05) 28 uzglaBanas
dienu lailg, un tas apliecina, ka produktu var droSi lietduds

IETEIKUMI RAZOT AJIEM

Gdas produktu sortimenta paplasanai ieteicams piadat
pa€rétajiem vakuumiepakojum termiski aps@datu fileju, kuras
uzglatla8anas laiks ir 28 dienas.

leteicams razot tiesi fileju ar alwgun dirzenu piedevu, jo & veicina
mezofili aerobo un fakultati anaerobo mikroorganismu inakiiiju
produktu termiskaj apstade vakuumiepakojum Sadiem produktiem
rakstuiga zemka pH \ertiba, tidel MAFAM skaita samazifSanai
nepiecieSamssaks laiks, un tagauj ietaufit energoresursus.
Augst\ertigu filejas produktu var idd, ja to bagtina ar smiltsrksku
mérci (audu un dirzenu piedevu), kas ir bats E vitanina avots. $is
gdas produkts satur vak E vitanna, kas ir daigais antioksidants.
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TOPICALITY OF THE RESEARCH

There is observed a greater increase in productgacity in the branch
of poultry meat production than in other branchésneat production in the
world. It is facilitated by the growing demand cented with trends of meat
consumption. On the world market, poultry meat pigithn capacity has risen
from 69 million tons in 2000 up to 97.7 million ®nn 2010, which means
increase for 35% during the last decade (PoultratiMe 2010). Tendency of
increase in poultry meat production volume is apéited also in the next years,
because increase in population is anticipated i world, especially in
developing countries.

During recent decades a tendency of growth in ppulteat consumption
is being observed in many countries of the worldeqiiserreccion, 2003;
McCarthy et al., 2004; Martinez Michel et al., 20Pbuta et al., 2011). These
changes started already in 1990-ies, whérvVerbekeand J. Viaene (1999)
named the attitude of the customers towards wholesess, harmlesness, taste
of the meat products, the protection of environnmard animal welfare as the

main reasons for the chang#s. McCarthyetal. (2004) in their turn point to

the changes in the lifestyle of the customers, dpample, meat is mainly
purchased in supermarkets, where assortment adingackaged poultry meat
cuts and their semifinished products and readyatcehilled food is extending;

thus the customers can save time for food preparaGustomers’ conception
about poultry meat wholesomeness and lower priaimparison to pork and
beef also plays a role. There are several reasorthd broiler meat popularity
growing: benefit or value against price in compamiso other foodstuffs; low

fat content; it is easily and fast prepared; vapeaducts could be obtained,; it
is suitable for everyday meal.

In EU countries consumption of poultry meat hasngieal only a little
during the period from 2000 until 2007, however, hés increased
approximately twice in the Eastern European coestrincluding Latvia.
Poultry farming as an independent branch existsaivia since sixties of the
20 century. There are a few data about hen meditygpablished in Latvia. In
the Research Institute “Sigra” studies on broileicken feeding, productivity
and production quality have been performed. Anylipbbd scientific studies
on the quality of breed hen meat were not found.

Success in the branch of poultry meat productiod processing is
connected probably to observation of the above imeed factors, because this
branch offers a variety of semifinished produatsdy-to-eat food and products
that conform to customers’ conception about whaotemwess. Therefore the
demand grows for minimally processed ready-to-eatlygcts with a prolonged
shelf life. Varied modern technologies could beduse order to achieve this
goal, including the&Sous vidd¢echnology. This technology is thermal processing
of a product in vacuum packaging developed in Feancmid 70-ies of the
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20th century (Creed, Reeve, 1998pus videtechnology is based mainly on
thermal processing of a vacuum packaged produenaterature 65-95 °C and
its storage in a chilled condition (1 to 4 °Ouration heat treatment process is
chosen to ensure pasteurization effect that redooasiderably the count of
microorganisms and prolongs the shelf life as aultesHowever, the
commercial sterility of the product is not ensulgdthis process. At choosing
thermal processing regimes (temperature—time) fotem-rich products there
is often a tendency to set forward the task ofgmesg the quality of a product
as the primary, a lesser weight giving to inactoraof microorganisms, which
being related to product safety reduces the sHelf(Gonzalez-Fandos et al.,
2005).

Heat treatment in vacuum packaging contributesimeinishing protein
denaturation during heating, decreasing the lossneft juice and aroma
compounds, at the same time prolonging storageinparison to traditional
methods of preparatioffhere are no studies performed in Latvia up to pow
poultry meat thermal treatment in vacuum packagind development of any
new products made using this technology.

Object of the researchof the Doctoral Thesis is meat from broilers
and parents stock hens (further — broiler and heatyrgrown in Latvia and
products of its processing.

Aim of the Doctoral Thesisis to investigate quality of meat from
broilers and hens grown in Latvia and evaluate citenges during heat
treatment process in vacuum packaging.

In order to achieve the aim of woidhjectiveswere set up as follows.

1. To investigate physical and chemical parameterhitied meat cuts from
broilers and hens grown in Latvia.

2. Evaluate impact of heat treatment on the physiaedieters of the broiler
and hen fillet.

3. Work out new broiler and hen meat products by usingts and
vegetables.

4. Evaluate influence of heat treatment regimes agpbevacuum-packaged
broiler fillet on the total plate count (D and Z2weas).

5. Evaluate changes of physical and chemical paramebdér vacuum-

packaged broiler and hen fillet with/without frviégetable additive in the

heat treatment process.

Perform sensory evaluation of the new created ptsdu

Evaluate quality of the new vacuum-packaged ant theated broiler and

hen fillet products during their storage time.

No
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Noveltiesof the Doctoral Thesiand the scientific importance.
Quality of meat from parents stock meat breed lygown in Latvia has
been investigated.
New products have been worked out from broiler laexd fillet with carrot
and sea buckthorn sauce additive by using heatntesd in vacuum-
packaging. Technological method of the product arafion has been
registered in the Patent Office of the Republid_afvia with the Patent
No 14095.
For the first time in Latvia — changes of physiaatl chemical parameters
of broiler and hen meat products: fillet with sgicand fruit-vegetable
additive have been investigated during the headtrirent process in
vacuum packaging and the storage time.

Theeconomic significanceof the Doctoral Thesis.
Quality parameters of broiler and hen meat detezthin experiments can
be used by producers in meat production and promess
Assortment of broiler and hen meat products has heidened by a
“ready-to-eat” product.
Fruit-vegetable additive facilitates inactivatiohtotal plate count in the
fillet products during heat processing in vacuurokage, enabling thus to
save energy.

APPROBATION OF THE RESEARCH WORK

The research results have been reported at 10n#tienal scientific

conferences and congresses in Estonia, France, aduynGermany, Latvia,
Poland, Russia, and Spain (see the list on pagés 6—

The research results are reflected in 8 sciemii@uscripts (see the list

on pages 7-8).

The theme of the scientific study and its elaborats connected with the

project “Technologies of production of new food gwots rich in functional
components” of the State Research Program in agpedfinology “Innovative
technologies for production of high-value, safe dr&hlthy products from
genetically, physiologically and biochemically dise raw materials of plant
and animal origin”.

MATERIALS AND METHODS

Time and place of the research

Research has been performed from September, ADDéd¢ember, 2010.
e At the Faculty of Food Technology of Latvia Univigys of
Agriculture.
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- At the Laboratory of Packaging Material Investigas - pH, content
of moisture, water activity, hardness, colour, pration and heat
treatment of vacuum packaged broiler and hen meat.

- At the Laboratory of Microbiology — detectdfl.coli, Salmonella
spp., lactic acid bacterigPseudomonadacteria, Listeria genus
bacteria, count of yeast cells, and analysed maabstructure.

- At the Laboratory of Sensory Evaluation of Food douiwis —
determination of hedonic scores of the heat treadedum packaged
products, determination of intensity of the sengmoperties.

e At the Institute of Food Safety, Animal Health alshvironment
,BIOR” — content of fat, content of protein, contef ash, content of
selenium, the qualitative and quantitative contdriaitty acids.

e At the Biology Institute of Latvia University — ctamt of vitamin E.

e At the Research Institute of Biotechnology and Yiasry Medicine
.oigra” of Latvia University of Agriculture - the uglitative and
quantitative content of amino acids.

e At the laboratory ,Auctoritas” of Ltd. ,Food Hygiefi — count of
mesophilic aerobic and facultative anaerobic migganisms (total
plate count).

Materials used in the research

In the research Ross 308 cross broilers and brees Wwere used. Birds
were grown in a local enterprise, where growing protessing of broilers is
realized according to closed technological prirgipvhich includes all
technological processes, starting from egg prodactind ending by poultry
processing and realization. For the purpose of lmgethe broiler growth cost,
combined feed for broilers is partly substituted Wheat grains. For the
research purposes broilers fed only by the compdeed were chosen, or
broilers for which 10% of their compound feed wasstituted by wheat
grains.

For determination of changes of meat physical amehical parameters
during storage time, broiler and hen meat cuts wesed in research:

breast muscle (furthet fillet) (m. pectoralis major thighs (M. biceps femorjs
and drumsticksn. gastrocnemius; m. fibularis longus

Apart from the poultry meat there was used salgdddill, parsley, white
wine, garlic for preparation of the pasteurized wan packaged products.
A part of the prepared product was supplementedayots mixed with sea
buckthorn sauce, further in the text called friegetable additive. The
composition of sea buckthorn sauce included appiteq sea buckthorn puree,
carrots, as well as spices, salt, sugar and garlic.

Poultry meat was purchased from the biggest poulteat producer in
Latvia. Spices, white wine, carrots and garlic wptgchased at retails. Sea
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buckthorn sauce was prepared and supplied fromd &tate Institute of Fruit-
Growing in Dobele.

Structure of the research

In the research influence of the feed compositlinds age and storage
time on the quality of broiler and hen meat cuile(s, thighs, drumsticks)
were evaluated, as well as new products were deedle pasteurized vacuum-
packaged broiler and hen meat fillet with/withoutiittvegetable additive,
evaluating their physical and chemical parametsessory properties and
microbiological indices (see Fig. 1).

The determined parameters and the used metholds Ddctoral Thesis:

1) chemical parameters:

e the content of protein (%) was determined by thethod LVS I1SO
937:1978;

e the content of fat (%) was determined by the meéthd/S 1SO
1443:1973,;

¢ the content of ash (%) was determined by the niet8® 936:1996;

e the content of amino acids (g 103 gf dry matter) was determined by
the method LVS ISO 13903:2005 of high performandgquid
chromatography (HPLC-MS);

¢ the content of fatty acids (% from total fattyds)i was determined by
gas-liquid chromatography detected according torththod described by
Aldai et al. (2006);

e determination of the content of vitamin E (mg 100 was based on the
ability of tocopherols to oxidize (AOAC Official Mieod 971.30);

« the content of selenium (mgKgwas determined by a modified method
of atom absorption AOAC 986.15;

2) physical parameters:

e water activity was determined by using equipmergu#@lab LITE
(Decagon Devices Inc, USA);

¢ the pH was determined by using pH meter Jenwa® 85K);

¢ the content of moisture (%) was determined by gisirethod LVS ISO
1442:1997;

e colour L* a* b* measurementsere performed by using Color Tec-PCM
device (Accuracy Microsensors Inc., USA);

¢ the method of microstructure analysis — microstmecof hen and broiler
muscles was determined by using the tri-ocular osicope ,Axioskop
40" ot the companyZeiss”;

o for the determination of cooking loss the prodsaiples were weighed
before marinating and thermal treatment. The prodias weighed after
thermal treatment and chilling, when taken outadkaging and when the
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exuded solution was drained. Loss of the mass vadculated by the
formula (1).

M ="M 100 @)
m

Mm.z.— cooking loss, %;
m; — mass of the fillet product before marinating aadkaging, kg;
m, — mass of the fillet product after heat treatmkgt,
for the calculation of the loss of mass during lieat treatment and
storage the productsamples were weighed beforenatary and
thermal treatment and after storage. Followingpitoeedure described
at the determination of the cooking loss, the datoen was performed
according to formula (2).

M ="M 100

" (2)
Mnm.i.— loss of product mass during its heat treatmeditshorage, %;
m; — mass of the chilled meat, kg;
m; — mass of heat treated and stored meat, kg.
determination of hardness — analysis of texturehifed poultry meat
was performed by using TA.XT.Plus Texture Analyg@table
Microsystems, UK);

3) sensory evaluation there were two methods (ISO 4121:2003) used

for sample analyses of the vacuum-packaged hestettéoroiler and hen fillet
with/without fruit-vegetable additive:
e for evaluation of intensity of the sensory propestithe line-scale

method was used;

o for determination of the hedonic scores (degredilifig) of the

products the nine-point hedonic scale was used.

4) microbiological analyses:
the total count of microorganisms in meat samplas determined by
using meat peptone agar medium, incubating for 483Y °C;
the count ofEnterobacteriaceaevas determined by using VRBD
(Violet Red Bile Dextrose Agar)Ecoli and Salmonella spp.),
incubating for 24 h at 37 °C;
the count of lactic acid bacteria was determinedubipg MRS agar
medium, incubating for 72 h at 30 °C;
the total count of proteolytic bacteria was detedi by using
skimmed milk agar medium, incubating for 48 h at@7
the presence oPseudomonashacteria was determined by using
Pseudomonaselective agar medium, incubating for 48 h at@y °
the presence otisteria genus bacteria was determined by using
Listeria agar medium, incubating for 48 h at 37 °C;
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e the count of yeast cells was determined by usiegnthlt extract agar
medium, incubating for 48 h at 30 °C;

e the count of mesophylic aerobic and facultative eaobic
microorganisms (total plate count) was determingd using the
standard LVS EN ISO 4833:2003.

Determination of the D and Z values

Products were prepared according to the recipeuuwaepackaged,
marinated as described in the patent No 14095tezgid in the Republic of
Latvia and thermally treated in a water batbliffon Food RangeAK),
maintaining constant ambiance temperature 65+0.5%0&0.5 °C; 75+0.5 °C;
80+0.5 °C and 85%0.5 °C. Thermal treatment duratias up to 120 minutes,
reaching and maintaining temperature in the cesftygroduct correspondingly
64+0.5°C; 69+0.5°C; 74+0.5°C; 79+0.5°C; 8445 Temperature was
measured by means of K-type thermocouple. Temperaand time were
registered by means of the temperature (°C) an@ fimin) data collector
,USB TC-08" (Pico Tehnologist, USA). The obtainedta were recorded by
data processing software ,PicoLog”. The total plawmunt in broiler meat
samples with/without fruit-vegetable additive wasetatmined before
processing of the products, and every 10 minuteinglithe entire experiment.
Thermally treated samples were frozen in a plape-tyreezer (Armfield,
FXBC10, UK) at temperature —25°C and stored at temperatiB°C until
analyses, to avoid growth of the survived microargas. The samples were
analysed on the next day after thermal treatmeethbt of calculation of the
experimental data was based on tinathematical model of calculation of heat
treatment regimes worked out by Levkane et al. (2010)r salads with meat
and mayonnaise i8ous vidgackaging.

Preparation of samples and thermal treatment in vagum package

Fresh hen and broiler meat was cut inte 25 cm piecies, mixed with
dried dill, parsley, salt, and choppedgarlic. Ipackage was inserted fillet of
130410 g and added white wine 12 ml, for individsaiples a mixture of sea
buckthorn sauce of 65g and shredded carrots wededa Meat mixture
samples were vacuum-packaged in polyamide/polyetieyl(PA/PE) pouches
(film thickness — 90 um, pouch size — 230 x 145 nmmdamera type vaccum
packaging machine ,MULTIVAC C300” (Germany).. Thagkaged products
were placed into Elcold cooling camera for 20-2drkoat temperature
3.0£0.5 °C. Marinated products were heat treateddter bath at temperature
80.0£1.0 °C: broiler fillet for 30 minutes, herldil — 40 minutes, which ensures
product readiness for use and microbiological gaféffter heat treatment
samples were cooled in water — ice bath and stated3.G:0.5°C until
analyzing.
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Data mathematical processingwas performed by the methods of
mathematical statistics. For the obtained resultlices were calculated as
follows: the Mean, Standard Deviation (SD). Foradaterpretation were used:
one-factor and two-factor analysis of variance (ANK), Tukey's test,
correlation test, using Microsoft Windows for ExcéD, SPSS 11.0 software
(Arhipova, Rilina, 2003).

RESEARCH RESULTS AND DISCUSSION
1. Quality of Chilled Broiler and Hen Meat

Influence of feed composition on the quality of briber meat

In order to evaluate influence of feed on the dyaif chilled broiler
meat, broiler fillets, thighsind drumsticks were used. Feed combinations used
in the research made no significant changes incth@ent of fat, ash and
moisture in fillets, thighs and drumsticks, and evadctivity (Table 1). Partial
substitution of the compound feed by wheat graiagleno significant changes
in the content of proteins and the pH in filletglairumsticks (p > 0.05), but it
significantly decreased protein in thighs for 2844and increased pH for 8%

(p < 0.05). Partlial substitution of the compourgd by wheat grains made
significant changes in hardness of the chilledlbrdillet (for 58%) and thighs
(for 46%).

Influence of bird age on the quality of chilled me&cuts

Content of fat in broiler and hen meat fillets and drumsticks dloet
differ significantly (p > 0.05). The content of f@DW) in broiler thighs is
higher for 34% than in hen thighs. It is contrarp ftesults of
W.M. N. Ratnayake et al(1989), who established that content of fat in red
meat is approximately two times higher than in e/miteat.

Composition of fatty acids in chilled broiler anderh fillet is
shown in Table 2The highest content of fatty acids in broiler aradh fiillet is
that of oleic acid (C18:1 cis n-9), linoleic aci@18:2 cis n-6) and palmitic
acid (C16:0). In hen fillet there are no such fatigids detected as
cis-10-pentadecanoic acid (C15:1), cis-8, 11, tésstrienoic acid (C20:3 n6),
arachidonic acid (C20:4 n-6), tricosanoic acid (©23and cis-13, 16-
docosadiencoic acid (C22:2 n-6) and lignoceric éCig4:0).

Content of protein in broiler fillet is 88.91 g 100 Yof dry weight (DW),
in thighs — 54.91 g 100'gPDW and in drumsticks — 69.85 g 100 BW.
Content of protein in hen fillet is 90.11 g 106 BW, in thighs — 59.43 g 100 g
'DW and in drumsticks — 66.14 g 100 BW. There is no significant
difference in the content of protein in dry matetween broiler and hen meat
cuts (p > 0.05). Both in broiler and in hen filldtere is a higher content of
protein than in other meat cuts under research.
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Composition of amino acids in chilled broiler and hen fillet is
summarized in Table 3. The total content of amiaidsin broiler fillet is on
average 52.58 g 100'PW, and in hen fillet on average 49.43 g 1000yV.
The content of amino acids in broiler fillet is 6% higher (p < 0.05) and this
difference occurs mainly at the cost of essentiaina acids. Essential amino
acids in broiler fillet are on average 21.76 g §3®DW, but in hen fillet they
are considerably less — 18.86 g 100af dry matter (p < 0.05). In broiler fillet
a higher content of essential amino acids — lysiaéine and methionine was
detected than in hen fillet, but content of the isessential amino acid —
arginine is considerably less in broiler fillet. tBan broiler and in hen fillet the
greatest amount of glutamic acid was detected, lwbaincides with research
results byl. SalesandJ. P. Hayeg1996) andyY. Probst(2009).

Content of moisturein broiler fillet is 74.30%, in thighs — 67.40%dam
drumsticks — 73.80%. M. Qiao et al. (2002a) mentiotheir publications that
the content of moisture in broiler fillet is 74.9415% that conforms to the
obtained data. Howeve§. Jaturasitha et al(2008) assert that the content of
moisture in broiler fillet is 72.10-73.70% and ioiter thighs — 72.80-75.70%,
which was not confirmed within the framework ofghesearch.

Content of moisture in hen fillet is 72.20%, inghs — 66.85% and in
drumsticks — 70.83%. There were found no data iensific literature on the
content of moisture in breed hen meat cuts,Suke (2003) specifies that the
content of moisture in hen meat is 67.46+3.13%chigiontradicts the obtained
data. The content of moisture in broiler and heighth has no significant
difference (p > 0.05). Content of moisture in beoifillet is higher for 2.9%
than in hen fillet. However, there is for 4.03% heg content of moisture in
broiler thighs (p < 0.05).

pH in broiler fillet is 5.92, in thighs 6.29 and imuinsticks 6.65. pH in
hen fillet is 5.74, in thighs 7.01 and in drumssidk47. If compare broiler and
hen meat cuts, there is no significant different¢he pH between fillet and
drumsticks (p > 0.05). pH in broiler thighs is ft.44% less than in hen thighs.
The obtained data coincide with H. VarnamandJ. P. Sutherland1995) that
the pH of the red muscles (that of the broiler had thighs and drumsticks) is
higher than the pH of the white muscles (that eftihoiler and hen fillet).

Colour of the broiler and hen meat.The colour component L* of broiler
fillet is on average 55.10, but L* of hen fillet39.06.A. Salakova et a(2009)
mentioned that the colour L* value of broiler fills from 52.24-59.40. This
coincides also with the research RyL. J. MVan Laack et al. (200Qhat the
broiler fillet has a normal colour, if L* value &5, but fillet which L* value is
60, look pale. The obtained colour a* value of lenofillet is on average -2.70,
which is on the contrary of the results obtainedShyaturasitha et al(2008)
where the a* value is specified from -0.60 up t882.and the results by
A. Salakova et al2009), where the colour a* value is provided freh89 up
to -0.18.
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Total colour difference for chilled broiler meattsucomparing to hen
meat cuts 24 hours after slaughter is showed in EigAfter comparing the
obtained colour parameters (L*, a*, b*) of broiland hen meat cuts, a
conclusion can be made that there is no signifidifierence between the
broiler hen meat thighs, but there is differenceveen the broiler and hen fillet
and drumsticks (p < 0.05). Colour in the deepegtriaf the broiler fillet is
lighter than the hen fillet. The skin colour of theoiler drumsticks is darker
than the skin colour of the hen drumsticks. Takintp consideration the
different scalding temperature used for broilerd &r hens, and the possible
skin thickness difference, skin of the hen drunksticlighter than skin of the
broiler drumstick, because the boiling processadave started in the skin of
the hen drumstick due to raised scalding tempegatiiat imparts a lighter
colour. Hen fillet is darker than broiler fillets grobably a too high voltage was
chosen at electric stunning, and the bird was net kenough. Voltage at
electric stunning in the hen slaughtering processrie of the problems,
because the range of the average weight of thenstubirds is too broad.
Surface defects, such as haemorrhage, bruisearemg and a too high scalding
temperature make a significant impact on colouiedéinces. Meat thickness is
not even, and the thickness of the layer can infitee muscle colour
measurements (Bianchi, Fletcher, 2002).

Hardness. Hardness of chilled broiler fillet is 1.46 N, that thighs —
2.56 N and of drumsticks — 1.68 N. Hardness offiilent is 3.40 N, of thighs —
3.10 N and of drumsticks — 3.60 N. Hardness oflérdillet is for 57% less
than of hen fillet. This coincides with the staternby P. Berge et al(1997)
that the texture of bird’'s meat becomes toughengdme with bird’'s age,
because cross-bonds are formed in the collagentsteu Hardness of broiler
drumsticks is for 53.33% less than of hen drumstidihere is no significant
difference between the broiler and hen thighs dkasehere is no difference in
the content of moisture (p > 0.05)

Content of vitamin E and selenium.Content of vitamin E in broiler fillet
is 56+0.30 mg kg DW, but in hen fillet it is 58+0.50 mg KgDW. The
obtained results contradict to the conclusionsHoyR. Gheisari et al(2010)
that the content of vitamin E in broiler fillet &pg g* of the product. Content
of vitamin E in broiler fillet is for 3.44% lessah in hen fillet, due to the fact
that the amount of vitamin E in broiler feed isr6f kg*, which is less than in
hen feed - 100 mg Ky

Content of selenium in broiler fillet is 0.39+0,6/y kg* of dry matter,
but in hen fillet it is 0.32+0.03 mg Kgof dry matter. In the research by M.
Duma (2010) was found that the content of seleniunchicken livers is
0.331 mg kg, which is considerably more than in the resultsaivied for
broiler and hen fillet. The amount of selenium e tfeed of both kinds of
poultry is 0.3 mg kg. The content of selenium in broiler fillet is higghthan in
hen fillet.
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Storage time impact on quality of the chilled meatuts

During the studied storage time physical and champarameters in
chilled hen and broiler meat cuts did not changssierably (p > 0.05), which
may be explained by storage at low temperaturet(150°C).

The structure of muscle tissues is closely comatketith meat texture
that is a very important parameter for customerthe®© important factors
determining meat texture are myofibrillar proteingjscle tissue cytoskeleton
and intramuscular connective tissues (Wattanackardl., 2005; Liu et al.,
1996). Microstructure of transversal section of oheistissues obtained by
means of a microscope is shown in the Figure 3.

From the obtained muscle fibre areas the equival@mheters of muscle
fibres were calculated that are summarized in Tdble

If compare diameter of the muscle fibres with valuedicated by
S. Wattanachant et a{2005): 32.6—-68.2 um, a conclusion follows thalyon
diameter of the muscle fibres of broiler and hdletfi7 days after slaughter fits
within the indicated range.

2. Evaluation of Quality of Heat Treated Broiler and Hen
Meat Products

Influence of marinating and heat treatment on the hysical
parameters of broiler and hen meat fillet

Experimentally there was tested influence of twathesatment methods
on the broiler and hen meat fillet cooking lossntemt of moisture and
hardness. Cooking loss from broiler and hen fijjgbducts during heat
treatment is summarized in Figure 4.

After applying heat-treatment to products in vacupackage, there was
for 28.23% less cooking loss in broiler fillet aftd 23.39% less in hen fillet if
compared to unpackaged fillet treated in air-stemmbiance. Taking into
consideration the moisture content decreases amadily in unpackaged
broiler and hen fillet during heat treatment, tleedmess of meat increases due
to water loss.

Product processing by heat treatment in vacuumaggckvas chosen for
further studies, because the content of moistuderdiler fillet heat-treated in
vacuum package and water bath is higher for 2.9&0 tn broiler fillet heat-
treated under atmosphere pressure in air-steamaan®i(p < 0.05)Moisture
content in hen fillet heat-treated in vacuum paekegwater bath is higher for
2.44% than in fillet heat-treated in air-steam ambé (p < 0.05). Applying
heat treatment to fillet in vacuum package, moestampreserved better.

Elaboration of recipes for broiler and hen fillet products

During the research on food consumption in the faifmn of Latvia
(2007-2009) the detected proportions revealed ailglher consumption of
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proteins, which is caused mainly by an excessive afsfood products of
animal origin. Therefore it would be beneficial tevelop new products
combined from animal and plant origin food.

Elaboration of the product recipes was carriedinuhree experimental
series, applying the hedonic scale in each of taathdetermining the hedonic
scores for the new products. Combination of tHetfilith different vegetables
was tested — celery roots, onion, paprika, careotd spices in different
proportions. Taking as a basis the obtained resultthe Doctoral Thesis new
products have been developed as follows:

1. broiler fillet without fruit-vegetable additive;
2. broiler fillet with fruit-vegetable additive;

3. henfillet without fruit-vegetable additive;
4. hen fillet with fruit-vegetable additive.

Products without fruit-vegetable additive contahilled broiler and hen
fillet, wine, garlic, salt, lemon pepper, driedIdind parsley (see Table 5).
Products with fruit-vegetable additive contain kel broiler and hen fillet,
wine, garlic, salt, lemon pepper, dried dill andgbay, fruit-vegetable additive.
Fruit-vegetable additive was prepared from apple@usea buckthorn puree,
shredded carrots, salt, sugar and garlic.

Sensory evaluation of the new developed productsledonic evaluation
scores of the new developed broiler and hen filledducts with/without fruit-
vegetable additive are summarized in Figure 5.

As a result of data analysis by using analysis ariance (ANOVA) a
conclusion follows that there are significant diffieces among the samples
under research {f =6.28 > F. 5= 2.73); for further analysis Tukey’s test
was used in order to determine differences amoriguasamples.

Results of the hedonic scores show that the pateelliked (p < 0.05)
broiler and hen fillet innovative products withdutit-vegetable additive most
of all if compare with products prepared with fruggetable additive. Analysis
shows that there is no significant difference imldwc scores in relation to
samples A and C (p > 0.05). The sample B did nfférdfrom the sample D.
The sample C (broiler fillet without fruit-vegetabladditive) differed
considerably (p < 0.05) from the samples D and Bilg and hen fillets with
fruit-vegetable additive).

Product aroma, colour, flavour, texture and afstetavere determined by
using the line-scale method. Evaluation of intgnsftsensory properties shows
that there is no significant difference (p > 0.@bproduct aroma, colour, taste
and after-taste among heat-treated vacuum-packbgater and hen fillet
products, however, the texture of heat-treated waepackaged broiler fillet
products is more tender (p < 0.05) than of hemtfifiroducts (see Figure 6).
This coincides with the previous studies that iathcthe influence of bird age
on the hardness of meat (Chen et al., 2007).
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Taking as a basis the results of microbiologicall @ensory analysis,
production technology for broiler and hen meatefillwith fruit-vegetable
additive was worked out (Figure 7).

Microbiological evaluation of new products

Fresh poultry meat in normal conditions after preepssing contains
bacteria the most part of which facilitate meatigiability (Waldroup, 1996).
Experimental results were calculated taking assislthe mathematical model
of calculation of heat treatment regimes workedhyu. Leviine et al. (2010)
for salads with meat and mayonnais&ous vidg@ackaging.

Typical diagrams for broiler and hen meat filleeh&eatment in vacuum
packaging are shown in Figures 8 and 9.

Decimal reduction time (D-value) when maintainingonstant
pasteurization temperature in the range of 65-85&Cbroiler fillet without
fruit-vegetable additive was from 94 to 20 minutbkst for broiler fillet with
fruit-vegetable additive it was from 43 to 8 minuteSimilar results have
obtainedM. S.Rahman et al(2004): at temperature rising, D-values lessened
considerably, which proves that alongside with tlee of temperature the
microorganism lethality increases.

Fruit-vegetable additive facilitates inactivatiohtbe total plate count in
fillet products during heat treatment in vacuumkaae because of lower pH
value in such products. As a result, in fillet puots with fruit-vegetable
additive a shorter time is needed for reductiotheftotal plate count that could
save energy supply.

Alongside with the rise of temperature, D-values mitroorganisms
decrease exponentially. However, D-values in fachot decrease at full extent
due to different natural variations and experimeateors (Hyytia-Trees et al.,
2000; Murina et al., 2002).

D-value depends on different factors, for examptethe temperature at
heat processing, and it changes logarithmicallyrétation to the time of
processing. Inclination of the curve describing thioportion is conveyed as a
difference of temperature Z, necessary for the eunrs cross ondog cycle
(Teixeira, 1992; Garbutt, 1997; Drive, Bozeman, 9;981cCormick et al.,
2003).

Empirical equation for estimating D value (time essary for decimal
reduction of total plate count) is obtained basadpevious experiments and
calculation within temperature range 65 °C < t €85

D=a-e"™, 3)

D — decimal reduction time, min

t — temperature of heat treatment, °C

a, b — experimental coefficients (see Table 6).

D values are depicted in the Figure 10 relatedhéotémperature in order
to determine Z-value. Absolute value of the reagatmf this curve inclination
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is the Z-value. In practical terms this proves hredisposed to the changes of
temperature the certain population of microorgasiss(Hyytia-Trees et al.,
2000; Murina et al., 2002; Murphy et al., 2000).

Analysis of the results show that Z-values chara&itey the heat
treatment process of vacuum-packaged broiler fdiet 34 °C and 27 °C for
heat treated broiler fillet without fruit-vegetaldeditive and broiler fillet with
fruit-vegetable additive, respectively. This ind&s that the mechanism of
inactivation changes depending on the type of prbdu

The calculated D and Z values and their correlatior poultry meat
product heat treatment in vacuum package suppgeatations of a safe
method of production of the particular broiler dreh fillet products.

Physical and chemical parameters of pasteurized vaam-packaged
broiler and hen meat fillet products

Water activity, pH and content of moisture in chilled, marinated and
heat treated products from broiler and hen filléthiwithout fruit-vegetable
additive are summarized in the Table 7.

Decrease of the pH in fillet during the processnafrinating is connected
with the added wine and fruit-vegetable pureehan¢omposition of which are
sea buckthorn and apples that contain organic acids

During the process of marinating the content ofstuwe in broiler fillet
without fruit-vegetable additive increased for 2&5but in hen fillet without
fruit-vegetable additive the content of moisturerégased for 2.16%. The
content of moisture in broiler and hen fillet witlithout additive increased
during the process of marinating, and this couldelplained by what the
authorskK. S. RheandY. A. Ziprin(2001) have mentioned that sodium chloride
(NaCl) has several functions in meat products -mitkes meat softer, by
strengthening ions, it improves taste and enhawessr binding ability, but in
higher concentrations it inhibits growth of micrganisms acting as a
preservative. The content of moisture is considgrdiigher in marinated
broiler and hen meat fillet with fruit-vegetableditie than in those without
additive (p < 0.05), because the used fruit andetadgles contain quite a big
amount of water. The content of moisture in carnets 88.7%, but in the
salted sea buckthorn sauce — 92.0%.

The content of moisture after heat treatment inilérdillet without
additive decreased for 8.86%. The content of mmasafter heat treatment in
hen fillet without additive decreased for 9.98%.céuing to research by
E. Chiavaro et al.(2009), during the heat treatment of meat, deatitur of
miofibrillar proteins takes place that changeswlaer binding ability in meat.
As a result of shrinkage of proteins the miofilaiillspace reduces, and the
water from it is forced into outer environment.

Chemical composition of broiler and hen fillet puots is shown in
Table 8. Hen fillet have a lower content of moisttinan broiler fillet. Several
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studies prove that the content of intramusculairfateases alongside with hen
age, increases also saturation of intramusculaidslip concentration of
myoglobin, as well as meat leatheriness due togdmitaking place in muscle
connective tissues (Murphy et al., 2001). In thath&eatment process fat
content in dry matter of broiler fillet is reducdalt in hen fillet — increased. It
can be explained by significantly different quaattite and qualitative
composition of fatty and amino acids in broiler ameh fillets, because it can
influence solubility and heat stability of proteiasd fats.

Cooking loss from fillet, originating from moistyrdat and soluble
proteins was observed during the heat treatmerg. previous studies prove
that the content of water changed from 72.5 g Ibthgean chicken meat to
67.99100d in a chicken prepared in oven, while the contehpmteins
changed accordingly from 20.2g108gto 24.5g1009 (Kumar,
Aalbersberg, 2006).

The total content of amino acids (Fig. 11) in hdketfis less than in
broiler fillet. The highest total content of amino acids amongstmples under
evaluation was in chilled broiler fillet - 52.16160 g* DW. After heat
treatment it decreased to 50.82 g 100c§ dry matter, or, to 44.78 g 100 g
DW, if the fillet was processed with fruit-vegetabhdditive. Similar loss of
amino acids was observed in all hen fillet produbtsvever, this loss did not
differ considerably in heat processed hen filladurcts with or without fruit-
vegetable additive (p > 0.05).

The total content of amino acids under the inflgen€ heat treatment in
vacuum-packaged broiler fillet decreased for 5.8%wever, in broiler fillet
with fruit-vegetable additive under heat treatmesignificantly greater loss of
amino acids was observed (14.8%). It is probablyneated with lower pH in
products supplemented by fruit-vegetable additaeewell as with interaction
of amino acids with the biologically active substas in the additive. The total
content of amino acids in heat treated hen fillehwer without fruit-vegetable
additive decreased on average for 10.7% if compattethe content of amino
acids in chilled hen fillet before treatment.

3. Quality of Heat-Treated Vacuum-Packaged Broiler and
Hen Meat Products During Storage

Physical parameters — water activity, pH, loss @fssnand content of
moisture — of vacuum-packaged heat treated braitel hen meat products
were determined on the Oth, 7th, 10th, 14th, 28th day of storage. .

Water activity, pH, content of vitamin E and seleni in the new
developed products from broiler and hen fillet didt change significantly
(p > 0.05) during the 28-day storage time. Contg#ninoisture in broiler and
hen products without fruit-vegetable additive iraged for 1% during storage
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time, but in products with fruit-vegetable additivé increased for
approximately 1.15% (p < 0.05).

By the end of the storage time the loss of madsrailer fillet products
without fruit-vegetable additive was 12% compartogthe unprocessed mass
of fillet. Loss of mass was 14% in hen fillet pratiiwithout fruit-vegetable
additive by the end of the storage time. Loss o$snaas 14% in broiler fillet
products with fruit-vegetable additive by the eridh@ storage time, but in hen
fillet products with fruit-vegetable additive it wd 7%.

Taking into consideration that the product durirtg storage time
continues binding water from the meat juice leftvecuum package and the
content of moisture in product increases, the ressdrof the product decreases
as a result. Hardness in broiler fillet productshaut fruit-vegetable additive
decreased for 29.25% during storage time, but m filket products without
additive it decreased for approximately 22.53%. ddass in broiler fillet
products with fruit-vegetable additive decreased2®% during storage time,
but in hen fillet products with the additive it deased for 27.71% (p < 0.05).

Taking into consideration that the product duritg storage continues
binding water from the package, and the contentmmisture in product
increases, the hardness of the product decreaseaslt (p < 0.05).

In broiler and hen fillet products during the 28¢dstorage time at
temperature 3.0+0.5 °C presence Bhterobacteriaceae, Salmonella spp,
Listeria monocytogenesas not detected he total plate count did not change
significantly during the storage time (p > 0.053ttis an evidence of a safe use
of the products in diet.

CONCLUSIONS

1. Partly substitution (10%) of the compound feed theat grains makes
no significant changes in the content of protefats and ash in broiler
fillet and drumsticks, but it significantly decreasthe content of protein
in broiler thighs. In broiler meat cuts there igrsficantly higher
moisture content, less hardness and less muscéedilea in comparison
to chilled hen meat cuts (p < 0.05).

2. Applying heat treatment to fillet in vacuum packagithe content of
moisture is better preserved (content of moistarérbiler fillet is for
3.5% higher, but in hen fillet for 3.25% higher) aomparison to
unpackaged heat treated fillet in air-steam amigiaand the cooking
loss is also lower (in broiler fillet for 28.23%wer, but in hen fillet for
23.39% lower).

3. New products were developed from broiler and hiéet fivith carrot and
sea buckthorn sauce (fruit-vegetable additive),thrir preparation
including marinating, heat treatment in vacuum pabokg and rapid
chilling.
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D-value for broiler fillet vacuum-packaged withotituit-vegetable
additive is from 92 to 20 minutes depending on terapre regime
(65 to 85°C), and Z-value is 34 °C, but for broiler fillet thi fruit-
vegetable additive D-value is from 43 to 9 minutesd Z-value is
27 °C, because the added supplement contributgsctease of the total
plate count. It is explained by the lower pH in g@duct with fruit-
vegetable additive.

Influenced by the process of heat treatment, mastprotein and fat
content decreases in dry matter of broiler filletit the ash content
increases. Content of protein and moisture decseamselry matter of
hen fillet, but the fat and ash content increasedbroiler fillet with
fruit-vegetable additive a greater relative decegasthe total content of
amino acids was detected (14.8%) in comparisonréalycts without
additive (5.8%).

Evaluation of intensity of sensory properties shawat there is no
significant difference (p > 0.05) in product aronelour, taste and
after-taste among vacuum-packaged heat-treatetebiamd hen fillet
products, however, texture of heat-treated brdillet products is softer
(p < 0.05) than of hen fillet products.

Microbiological parameters of the new developedlberand hen fillet
products did not change considerably (p > 0.05)induthe 28-day
storage time that is an evidence of a safe udeegbtoduct in diet.

RECOMMENDATIONS FOR PRODUCTION

For enlargement of meat products assortment @emmended to offer
customers vacuum-packaged heat-treated fillet 28tday storage time.
It is recommended to prepare fillet with fruit-végiele additive, because
the additive contributes to inactivation of mesdjhyaerobic and
facultative anaerobic microorganisms in the heaated vacuum
packaged fillet products. In such products the gitue is lower and a
shorter time is needed for reduction of the totaltgp count in fillet
products with fruit-vegetable additive, thus savamgrgy as a result.

A fillet product of high quality could be obtaindfdit is enriched with
sea buckthorn sauce (fruit-vegetable additive) riclvitamin E. As a
result meat products contain more vitamin E that matural antioxidant.

51



	Kristīne Ramane. Vakuumiepakojumā termiski apstrādātu broilera un vistas gaļas produktu kvalitātes novērtējums = Quality Evaluation of Vacuum Packaged Heat Treated Broiler and Hen Meat Products : Promocijas darba kopsavilkums inženierzinātņu doktora zinātniskā grāda iegūšanai pārtikas zinātnes nozarē, Jelgava, 2011, 51 lpp. 
	SATURS
	CONTENT
	PĒTĪJUMA AKTUALITĀTE
	ZINĀTNISKĀ DARBA APROBĀCIJA
	MATERIĀLI UN METODES
	PĒTĪJUMA REZULTĀTI UN DISKUSIJA
	1. Atdzesētas broilera un vistas gaļas kvalitāte
	2. Termiski apstrādātu broilera un vistas gaļas produktu kvalitātes vērtējums
	3. Vakuumiepakojumā termiski apstrādātu broilera un vistas gaļas produktu kvalitāte uzglabāšanas laikā

	SECINĀJUMI
	IETEIKUMI RAŽOTĀJIEM
	TOPICALITY OF THE RESEARCH
	APPROBATION OF THE RESEARCH WORK
	MATERIALS AND METHODS
	RESEARCH RESULTS AND DISCUSSION
	1. Quality of Chilled Broiler and Hen Meat
	2. Evaluation of Quality of Heat Treated Broiler and Hen Meat Products
	3. Quality of Heat-Treated Vacuum-Packaged Broiler and Hen Meat Products During Storage

	CONCLUSIONS
	RECOMMENDATIONS FOR PRODUCTION

