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1. DARBA VISPAREJAIS RAKSTUROJUMS

Temas aktualitate

Aitkopibas industrija visa pasaulé konkur€ ar liellopu, ctiku, putnu
galas, ka arT zivju produktu industriju. Patérétaju noteikts aitkopibas mérkis
ir drosas, barojosas, liesas, vienveidigas jéru galas produkcijas razoSana.
Visi galas razoSanas posmi, ka dzivnicku Skirnes izvéle, turésana,
€dinasana, transportéSana un kauSana ietekmé& liemena, galas un galas
produktu kvalitati un tie visi jaieklauj kvalitates uzlaboSanas stratégija.

Pedgjo gadu laika FEiropa, tai skaitd arT Latvija ir aktualiz&jusas
kvalitativas produkcijas razoSanas problémas. Tapec virkne zinatniski
petniecisko iestazu visa pasaulé nodarbojas ar dazadu sugu dzivnieku galas
kvalitates un to ietekmé&joso faktoru petijumiem.

Galu uzskata par vienu no vertigakiem partikas produktiem. Tas
partikas, jeb biologisko pilnvértibu nosaka galas sastava esoSo
olbaltumvielu (neaizvietojamo aminoskabju), tauku (polinepiesatinato un
piesatinato taukskabju), vitaminu, makro- un mikroelementu daudzums.
(Zarins, Neimane, 1999). Aitu gala tiek uzskatita par augstvertigu un
ekologiski tiru produktu, jo $o majdzivnieku €dinasana pamata izmanto
dabigas izejvielas.

Tirgus p&tijumu eksperti prognozg, ka Eiropas Savieniba aitu galas
triks vismaz Iidz 2005. gadam, tade] ir jamekl€ iesp€jas to importet. Arl
Latvija, kluvusi par Eiropas Savienibas dalibvalsti, piedalisies kopgja tirgus
nodroS§inasanas programma.

Latvija ir labveligi apstakli aitu audz&sanai un aitkopiba vargtu klit
par nozimigu lauksaimniecibas nozari, kas veicinatu papildu nodarbinatibu
lauku apvidos un nestu realus ienakumus. Latvija audzétas Latvijas
tumsgalves skirnes aitas uzskatamas par monoSkirni (Lauksaimniecibas
gada zinojums, 2003). Uz 01.01.2004. VCIDAC aitu registra bija registréti
22610 dzivnieki. no kuriem 69% registréti ka Latvijas tumsgalves.

Aitkopibas specialistu meérkis Latvija ir izveidot stabilu aitu
audzESanas un parstrades nozari, kas spetu razot kvalitativu,
konkuretspgjigu produkciju ieksgja un argja tirgii. Lai to panaktu, ir jastrada
pie vietgjas Latvijas tumSgalves Skirnes aitu galas produktivitates raditaju
uzlaboSanas. Viens no atrakajiem celiem $1 mérka sasniegSanai ir citu
radniecisku vai neradniecisku galas tipa aitu Skirnu izmantoSana, seviski
rupnieciska krusto$ana (Ciltsdarba normativie dokumenti, 2002).



Pétijjumu meérkis, uzdevumi un zinatniska novitate

Pétijumu meérkis - noskaidrot, vai Latvijas apstaklos ir iesp&jams iegiit
kvalitativu jeru galu, izmantojot tam Latvijas tumsgalves Skirnes aitu un to
krustojumu produktivas un reproduktivas spejas.

Izvirzita mérka sasniegSanai, noteikta virkne atsevisku uzdevumu:

»  izvertét pétjuma izmantoto dazadas izcelsmes jaundzimuso jéru
skaitu un dzivmasu, k@ arT augSanas intensitati un eksterjera
pazimes;

= kautkermenu un galas kvalitativo raditaju novértéSanai veikt jéru
kontrolkausanu, izvertét ieglito liemena kvalitati péc jauna liemenu
klasifikacijas standarta, liemena kvalitativo dalu un audu
proporcijas; iegilito kauSanas blakusproduktu apjomu un Tpatsvaru;

= izpetit liemepa muskulaudu kimisko sastavu un kvalitati péc
aizvietojamam un neaizvietojamam aminoskabeém, novertet galas
piesarpojumu  ar  atliekvielam (smagiem metaliem un
radionukleidiem);

*  novertet iegiitas galas un buljona organoleptiskas Tpasibas;

= noteikt korelativas sakaribas starp aitu izaudzESanas, liemena un
galas kvalitates pazimém, ka arT $o atseviSko raditaju variaciju, lai
noskaidrotu svarigakos kvalitativas jéru galas ieguves kritérijus.

Darba zinatniska novitate:
Pirmo reizi Latvija:
* noteikta dazadas izcelsmes jéru liemenu kvalitate péc jauna

standarta LV'S 298:2000.;

= noteikta testeto dzivnieku atsevisko izcirtnu masa un Tpatsvars
liement;

= povertets aminoskabju un atliekvielu saturs jeru liemenu
muskulaudos;

= veikta iegiitas galas un buljona organoleptiska novértésana;
= noteiktas atseviSku izaudz€Sanas pazimju sakaribas ar iegiito
liemenu un muskulaudu kvalitates pazimém.

Zinatniska darba aprobacija

Promocijas darba pétfjumu rezultati publicéti 10 zinatniskos izdevumos un

sniegti 9 zinojumi zinatniskas un praktiskas konferences:

1. Kairisa D. (2004) The Influence of Environmetal factors upon the
quality of mutton. The International Conference. Rézekne, 4-5. March.



2. Kairisa D. (2004) Indicators of non-specific immunity in blood serum,
their connection with the growth intensity of the rams. Conference:
Animal Breeding in the Baltics. Tartu, 13-14. May.

3. Kairisa D. (2004) Latvija izaudz&to jéru muskulaudu sastava analize.
Zinatniska konference: Lauksaimniecibas zinatne praksei. Jelgava,
LLU, 5-6. februaris.

4. KairiSa D. (2004) Jeéru eksterjera pazimju un liemenu kvalitates
savstarpgjo sakaribu pétfjumi // Starptautiska zinatniska konference
“Dzivnieki. Veseliba. Partikas kvalitate” Jelgava, 15. oktobris.

5. Kairisa D. Selegovska E. (2003) Importance of balanced feeding in the
breeding of young sheep. The International Scientific Conference.
Kaunas, 2. October.

6. Kairisa D. (2003) Quality analysis of lamb carcasses and meat of
different origin. Zinojums Baltijas valstu dzivnieku audz&taju un
genétiku 9. konference. Sigulda, 29. maijs

7. Kairisa D. (2003) Dazadas izcelsmes jéru kautkermenu kvalitate.
Zinojums Augstakas lauksaimniecibas izglitibas 140 gadu jubilejai
veltita zinatniska konferencé: Lauksaimniecibas zinatne praksei.
Jelgava,LLU, 6-7. februaris.

8. Kairisa D. (2002) Vacijas melngalves Skirnes teku izmantoSanas
efektivitate. Starptautiska zinatniska konference: Lauksaimniecibas
zinatne praksei, Jelgava, LLU, 7. februaris.

9. KairiSa D. (2000) Atraudzibas un galas TpaSibu uzlaboSanas analize
Latvijas tumsSgalves aitam, pielietojot krustoSana Il-de-France,
Vacijas melngalves un Tekselas Skirpu vaisliniekus. Sigulda,
15. septembris.

Darba apjoms. Promocijas darbs apkopots 132 lappus€s un sastav no
= Jevada;
= Literaturas apskata;
»  P&tjjumu metodikas;
= Petjjumu rezultatiem;
Diskusijas;
Secinajumiem;
Priekslikumiem;
Pateicibas;
Literaturas;
= Pielikumiem.
Darba rezultati apkopoti 51 tabula un 30 att€los. Izmantoti 174 literatiiras
avotl.



2. PETIJUMU MATERIALS UN METODIKA

P&ttjumi veikti no 1997. - 2003. gadam Jelgavas rajona Platones
pagasta z/s “Mezkalgji”.

Peffjumam izmantoti dazadas izcelsmes teki. Peffjumu shéma (1. tab.)
izveidota kontroles grupa ar tirSkirnes Latvijas tum$galves dzivniekiem (1. grupa),
ka arT tr1s petijumu grupas. Otraja grupa ieklauti Latvijas tumSgalves (LT)
un Vacijas melngalves (VM) skirnu krustojuma dzivnieki, bet treSo grupu
veido Latvijas tumSgalves un Il-de-France (IF) skirpu krustojuma dzivnieki.

1.tabula/ Table 1

Pétijumu shéma/ The scheme of trial

P&ttjumu grupas/ Trial groups

Pettjumam paklauto
dzivnieku izcelsme/
Origin of animals
under research

TestéSanai izmantoto
dzivnieku skaits/
Number of animals
used in testing

1. kontroles (teki)/ control QLT xJLT 10
(rams)

2. pétijuma (teki)/ trial (rams) QLT xJdVM 10
3. pétijuma (teki)/ trial (rams) QLT x &TF 7
4. pétijuma (kastrati)/ trial QLT x JIF 4

(castrates)
Paskaidrojumi/ Explanations:
LT - Latvijas tumsgalve/ Latvian dark-heads; VM - Vacijas melngalve/ German black-heads;
IF - I1 — de — France/ IF - 11 — de — France.

Ceturtaja grupa icklavam kastrétus tekiSus, kas péc izcelsmes
atbilda tresajai grupai. TestéSanai paredz&to dzivnieku izvéle balstijas uz to
izcelsmi, lidzigu vecumu un dzivmasu kauSanas diena. Lai noteiktu, vai
kauSanas vecums ietekmé liemena un galas kvalitati, petfjumu laika visas
pétjumu grupas kavam dazada vecuma, laba barojuma dzivniekus.
Dzivmasas starpiba kausanas diena pa grupam nebija lielaka par +5 kg.
Izmantojot ieglitos dzivmasas raditajus, aprékinajam absoliito dzivmasas
picaugumu (a) diennaktt no dzimSanas lidz kontrolkausanai, pec formulas:

Wt -Wo

_—, 1
a " )

kur W, — dzivmasa perioda beigas, kg/ the live weight in the end of the
period, kg



W, — dzivmasa perioda sakuma, kg/ the live weight in the start of
the period, kg
t — perioda ilgums, dienas/ length of the period, days
Nedélu pirms kauSanas dzivniekus nocirpam, nomérijjam un
noveértéjam pakaléjas dalas attistibu (Ciltsdarba normativie dokumenti,
2002) un barojumu punktos (Norvele, Neilands, Matisans, 2001).
Novertetie izmeri:
* augstums skausta (no skausta augstaka punkta lidz zemei), cm
= kriiSu dzilums (no skausta 11dz kriisu kaulam), cm
= kermena slipais garums (no pleca locttavas prieksgjas dalas lidz
s€zas pauguram), cm
= krustu platums (zarnu kaulu izcilpos), cm
Izmantojot noteiktos kermena izmérus, aprékinajam formata indeksu
péc formulas (Norvele, Neilands, Matisans, 2001):

o SG.*100
Formata indekss = ———, 2)
SA
kur SG - kermena slipais garums, cm/ sloping length of the body, in
cm

SA — augstums skausta, cm/ height of the wither, in cm.

Péc dzivnieku nokauSanas nosvéram visus iegiitos kauSanas
blakusproduktus. Priekskajas atdalijam no liemena Iidz karpalajam,
pakalkajas Iidz tarsalajam locitavam, galvu Iidz pirmajam kakla skriemelim.
Liemeni nosvéram siltu un p&c 12 h - atdzesetu.

Saimnieciba izmantotie merinstrumenti:

= svari ar celtsp&ju lidz 100 kg un precizitati +0.1 kg un Iidz 500 kg
(£0.2 kg);

= laboratorijas svari ar precizitati £0.01 kg

=  mércirkulis (£0.1cm);

= merspiekis (+£0.1cm).

Liemenu kvalitati analiz€jam, izmantojot aitu liemenu
klasifikacijas standartu LVS 298:2000. Muskulatiiras attistibas novertgjuma
apzimésanai izmantojam EUROP burtu apzim&jumus, kuru nozime ir
sekojosa: E — teicami attistita, U — loti labi attistita, R - labi, O — vidgji,
P — vaji attistita muskulatiira. Lai minStos raditajus vartu paklaut
biometriskai apstradei, tos apzim&jam sekojosSiE—-1,U -2, R-3,0
-4 un P - 5 (Hartjen, 1991).

Tauku noslanojuma pakapi apzim&jam ar skaitliem no 1 - 5,
kur 1 - loti zems, 2 - zems, 3 - vidgjs, 4 - augsts, 5 - loti augsts.

P&c vértésanas liemeni sadalfjam gareniski uz pusém. Liemena labgjo
pusi LLU Dzivnieku zinatnu katedra mé&s sadalijam pa izcirtniem,
atbilstosi 1. attéla dotajai shémai un nosveram.
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1 - giza (griezums izdarits starp 5./6. jostas
skriemeli)/ leg (the cut is done between the 5th/6th
lumbar vertebra),

2 — pavédere (zemjostas dala)/ lower part of the
abdomen (the under loing part),

3 - jostas dala (1.-5.jostas skriemelis ar fileju)/ loing
(1st-5th lumbar vertebra with sirloin),

4 — kritis (ribu daJa zem skausta un karbonades
dalas)/ breast (the rib part under the back of the
withers and the chop part),

5 — muguras garais muskulis (6.-13. krasu skriemelis
ar ribu dalu)/ rib chop (6th-13th the breast vertebra
with the rib part)

6 — skausts (1.-5. krasu skriemelis)/ withers
(1st-5th breast vertebra),

7 — plecs/ shoulder,

8 —kakls (1.-7. kakla skriemelis)/ neck (lst-7th
cervical vertebra).

. attels. Jera liemena dalas (Korns, 1992)
Figure 1. Parts of the lambs carcass.

Taukaudu biezumu mérijam aiz pédgjas ribas. Sadalitos izcirtnus
atkaulojam un sadalijam pa audu veidiem un izsvéram katru atseviski:
muskulaudi, kaulaudi, taukaudi un saistaudi.

Aprekinajam iegiito audu: galas (muskulaudittaukaudi) un
kaulaudu (galiguma koeficients), muskulaudu un kaulaudu, muskulaudu un
taukaudu attiecibas.

Saimniecibas veterinararste pirms kausanas dzivniekiem no jliga
vénas panéma 50 ml asins paraugus, kas tika stabilizeti paraugu stobrinos.
Sagatavotos asins paraugus taja pat diena nosiitijam uz Latvijas Republikas
Valsts Veterinarmedicinas  diagnostikas centra partikas  kontroles
laboratoriju, LLU zinatnes centra ,Sigra" un LU Biologijas institita
Dzivnieku biokimijas un fiziologijas laboratorijam.

Asins seruma noteica:

= kopgjas olbaltumvielas — ar spektrofotometrisko metodi
(Gornall, Bradawill, David, 1949);
= lizocima aktivitati — ar nefelometrisko metodi (I'panr,

SBopkoBckwit, birymbepra, 1972; Jlopodeiiuyk, 1968);
= cirkulgjoso imiino kompleksu daudzumu — ar
spektrofotometrisko metodi;



= karotinu — ar fotokalorimetrisko metodi;

= A vitaminu - fotokalorimetrisko metodi.

Galas sastava (sausnas, fidens, proteina, tauku, pelnu u.c.) analizei izmantoti
350 - 400 g muskulaudu no giizas izcirtna.

Galas kimiska sastava noteikSanai izmantotas metodes:

* Dbrivo aminoskabju saturs — ar automatisko aminoskabju

analizatoru T339;

= {dens saturs — p&c Latv. TN 107056 — 92;

=  sausna — ar zaveéSanas metodi, Latv. TN 107056 — 92;

= olbaltumvielas — ar Kjeldala metodi, LVS ISO 937 : 1978;
oksiprolins un triptofans — ar fotometrisko metodi;
tauki — ar Soksleta metodi, GOST 23042 — 86 p.4;
pelni — p&c ISO 936 : 1998;
pH —peéc LVS ISO 2917 : 1974;

= holesterins — p&c Blura metodes.

Smago metalu un radioaktivo nukleidu noteiksanai uz Novgorodas
Valsts universitates laboratoriju nosiitijam 350 lidz 400 g muskulaudu no
giizas izcirtpa. To noteikSanai izmantots spektrometriskais bloks — BDET —
20 p 1 Nr. 56.

LLU Dzivnieku zinatnpu katedra veikta muskulaudu organoleptisko
Ipasibu novertésana. Degustacijai 400 g galas paraugus némam no gizas
izcirtna. NovertéSanu veicam sekojosa seciba: varitiem galas paraugiem
novertejam argjo izskatu, krasu, aromatu. garSu, suligumu un konsistenci.
Novertgjam 9 ballu sistéma. Noveértesana piedalijas 5 degustetaji.

Datu matematiska apstrade veikta, izmantojot dispersijas,
korelacijas un variaciju analizi ar Microsoft Excel for Windows 2000
(Arhipova, Balina, 1999) un SPSS 8.0 programmu paketi (Arhipova, Balina,
2003; Backhaus et al., 2000).

Pazimju starpibu biitiskuma apziméSanai izmantoti 2 bitiskuma
limeni: * p<0.05 un ** p<0.01, ** nozimg, ka vidgjie raditaji taja pat rinda
ar dazadiem augSrakstiem ir nozimigi atSkirigi pie butiskuma
Iimena - * p<0.05.

3. PETIJUMA REZULTATI

Uzsakot eksperimentu uzskaitfjam visus pétjjumu laika
saimnieciba dzimusSos jérus, tacu turpmakiem pétjjumiem izmantojam tikai
to atlasito dzivnieku datus, kurus izmantoja kontrolkavumiem.
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3.1. Testésanai paredzéeto dzivnieku augSanas un eksterjera
pazimju analize

P&c kausanai paredz&éto dzivnieku izvéles veicam to dzimSanas un
izaudz€$anas raditaju analizi. P&tijumu laika iegiitie vidSjie rezultati
apkopoti 2. tabula.

2. tabula/ Table 2

TesteSanai paredzéto jéru augSanas intensitates analize
Analysis of growth intensity for lambs under testing

Grupas/ Groups

Pétamas pazimes/ 1. | 2. | 3. | 4.
Indications under Dzivnieku skaits/ Number of animals
research 10 10 7 4

X+s, | X+s, | X*s, | X#s,
JaundzimusSo skaits / 1.6 1.5 1.6 1.3
Number after birth +0.16 +0.17 +0.20 +0.25
Jaundzimus$o dzivmasa,
kg/ Live weight at birth, 3.77 3.82 3.74 3.75
kg +0.026 +0.039 +0.029 +0.029
Dzivmasa 152  dienu
vecuma, kg/ Live weight 34.5 33.7 34.8 31.8
at the age of 152 days, kg +1.90 +1.89 +2.38 +1.60
Vecums pirms kauSanas, 308 318 279 293
dienas/ Age  before + 16.84 17.38 +25.77 +30.67
slaughter, days
Barojuma noveértgjums,
balles/ Evaluation of 33 33 3.0 33
fatness, in points to0.15 to.15 +0.00 +0.25
Dzivmasa pirms
kausanas, kg/  Live 453 47.2 44.0 47.5
weight before slaughter, | 4 1.83 +1.25 +220 +1.26
kg
Dzivmasas  piecaugums
diennakti no dzims$anas
lidz kausanai, kg/ 0.137 0.141 0.151 0.154
Diwinal daily increase in | 4 0.005 +0.009 +0.013 +0.017
the live weight starting
from birth until slaughter,
kg

11



Kontrolkaus$anai paredz&to jaundzimu$o vid€jais skaits pa grupam
bija no 1.3 lidz 1.6 jéri viena atneS$anas reizg, bet dzivmasa no 3.74 1idz 3.82
kg, kas atbilst normalai vid&jai tekiSu dzivmasai (Ciltsdarba normativie
dokumenti, 2002).

Kontroles un 3. p&tfjumu grupa bija ieklauts vairak dvingu ka citas
grupas, kas atstaja iespaidu uz min€to grupu jaundzimuso tekiSu aprékinato
vidgjo dzivmasu. Novérojam, ka tekiSi ar Il-de-France Skirnes asinim
vairakuma gadijjumu dzima vieglaki, ka pargjo teku pEcnacgji. Jeru
atSkirSanu no matém Latvija veic 4 - 5 méneSu vecuma. Lai varEtu
salidzinat iegiitos jérus pec dzivmasas, tiek veikta tas korekcija uz 152
dienu vecumu. Ta pétfjuma ieklauto dzivnieku dzivmasa 152 dienu vecuma
bija vidgji no 31.8 lidz 34.8 kg. Atseviski dzivnieki uzradija 45 kg lielu
dzivmasu un bija realiz€jami jau tilit pec atSkirSanas no matém. Lai arT II-
de-France $kirnes teka p&cnacgji piedzima ar mazaku dzivmasu, 3.
pétijumu grupas dzivnieki uzradija lielako dzivmasu 152 dienu
vecuma (34.8 kg) un lidz ar to liclako dzivmasas piecaugumu zidiSanas
perioda (204 g). TekiSu kastréSana atstaja negativu ietekmi uz to talako
augsSanu, par ko liecina mazaks dzivmasas pieaugums un dzivmasa 152
dienu vecuma, attiecigi 185 g un 31.8 kg. Tomer péc atskirSanas no matém,
kastrati turpinaja augt intensivak ka pargjo grupu tekisi. Pirmo tris grupu
tekiSu augSanas intensitate bija Joti maza tikai 61 Iidz 81 g diennakti, kas
izskaidrojams ar dzivnieku intensivaku augSanu zidiSanas perioda un
saimnieciba izmantoto atSkirto jéru €dinasanas tehnologiju. Pamata bariba
bija ganibu zale, ar nelielam sp&kbaribas piedevam, ka rezultata netika
nodro$inats nepiecie$amais energijas limenis straujai muskulaudu augsanai.
Kastratu dzivmasas pieaugums diennakti péc atSkirSanas bija bitiski lielaks,
ka pargjo grupu tekiSiem.

P&tfjuma laika dzivniekus kavam, sakot ar 5 ménesu vecumu un
lidz 12 méneSu vecumam ar dzivmasu no 38 lidz 55 kg. Aprekinatais
vid&jais vecums pirms kausSanas pa grupam bija robezas no 278 Iidz 318
dienam (vidgji 9 — 10 ménesi), bet vidgja dzivmasa bija no 44.0 Iidz 47.5 kg.
Dzivmasas picaugums no dzim$anas lidz kauSanai atseviskiem Tpatpiem
varigja no120 Iidz 226 g, bet vidgji pa grupam no136 Iidz 154 g.

Aprekinata augS§min€to pazimju savstarpgja korelacija liecina, ka
kauto dzivnieku vecumam bija vid€ji cieSa pozitiva sakariba ar dzivmasu
pirms kausanas (r=0.68*%*), kas, atkariba no $kirnes, ir saistits ar biologiski
pamatotu aitu augSanu 2 lidz 3 gadu vecumam. Biitu parsteidzigi secinat, ka
kauSanai paredz€to dzivnieku vecuma pieaugums ir ekonomiski pozitivi
vertgjams, jo galvenais ir augSanas intensitate, ne absolGita masa.
Dzivniekam kliistot vecakam, augSanas intensitate samazinas, par to liecina
arT misu petijuma ieglita cieSa negativa korelacija starp minétam pazimém
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(r=-0.82%%*). Pargjam augSanas pazimém noteiktas sakaribas bija vajas vai
vid&jas un nebija bitiskas.

Par galvenajiem jéru kermena izmériem, kas saistiti ar galas ieguvi,
uzskata augstumu skausta, krtiSu dzilumu, kermena slipo garumu un krustu
platumu. Bez mingtajiem izmériem bija janosaka ari krustu veidojums un
pildijums, kas var ietekmét iegiito liemenu pakalgjas dalas masu (3. tab.).

3. tabula/ Table 3

Testésanai paredzéto jéru kermena izméri, formata indekss un
pakaléjas dalas vertéjums
Sizes of lamb bodies selected for testing, format index and
evaluation of the hind part in points

Grupas/ Groups
1. | 2. | 3. | 4.

Eksterjera pazimes/ Dzivnieku skaits/ Number of animals
Exterior indications 10 10 7 4

X+s, | X+s. | X*s, | X=*s,
Augstums skausta, cm/ 61.6 62.1 58.0 553
Height of the scuff, in | +0.89° +1.33° +1.85 +1.79°
cm
Krisu dzilums, cm/ 30.2 30.1 28.3 28.3
Depth of the breast, in | £ 1.07 +1.30 t1.61 +0.85
cm
Kermena slipais
garums, cm/ Sloping 66.7 67.3 66.1 65.3
length of the body, in | 4 0.94 +1.23 +1.65 +1.25
cm
Formata indekss/ 108.3 108.5 114.3 118.6
Format index +0.98° +1.00° +2.58 +5471°
Krustu platums, cm/ 19.3 20.9 20.1 21.7
Width of the sacrum, in | +0.93 +0.61 +0.67 *1.10
cm
Pakalgjas dalas
vertejums, punkti/ 249 252 27.1 253
Evaluation of the hind | 4 0.532 +047° +0.51° +0.25
part, in points

Dzivnieku vecums pirms kauSanas bitiski ietekm&ja visus
apskatitos kermena izmérus, pie kam cieSaka korelacija noteikta starp
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dzivnieka vecumu un kermena slipo garumu (r=0.89**). Dzivmasai pirms
kauSanas noteikta biitiska sakariba ar visiem novértétajiem kermena
izm@riem, bet vaja sakariba ar pakal&jas dalas vért€§jumu punktos.

Jeru izaudz€Sanas rezultatus nosaka dzivnieku fiziologiskais
statuss, Tpasi, izturiba pret nelabvéligiem apstakliem.

3.2. Teku asinu biokimisko raditaju analize

TestéSanai paredz€to dzivnieku asipu biokimisko raditaju
novértésanai izveélgjamies 3 dzivniekus no katras grupas (4. tab.).

4. tabula/ Table 4

Atseviski asinu biokimiskie raditaji/ The average data of the results of
the biochemical composition of the blood

Grupas/ Groups
Petamas pazimes/ | Mgrvie- Fiziolo- 1. | 2. | 3.
Indication under nibas/ giska Dzivnieku skaits/ Number of
research Units of norma/ animals
measure- Physiologic 3 3 3
ment al standard

X+s, | X£s | X*s,
Kopgjais 6.83 7.57 6.73
olbaltums/ g/100g 5.9-7.8 +0.625 | £0.650 | +0.405
Protein, in total
Albumins/ g/100g 2.7-3.7 3.08 3.20 3.03
Albumen *£0.635 | £0.950 | =0.755
Globulins/ g/100g 3.2-5.0 3.76 4.37 3.71
Globulin +0.775 | £1.260 | *0.615
Kalcijs/ mmol/l 2.3-2.9 2.55 2.85 2.30
Calcium +0.150 | + 0.50 | +0.200
Fosfors/ mmol/l 1.3-2.4 2.85 2.40 3.60
Phosphorus +0.850 | +0.200 | +0.500
Karotins/ mg% 0.21 0.20 0.21
Carotene +0.055 | +0.023 | *0.040
A vitamins/ mg% 13.35 12.87 11.00
Vitamin A T 1.765 | =£1.870 | % 3.000
Lizoctms/ mkg/ml 0.76 0.82 0.85
Lysocime +0.197 | +£0.136 | £0.080
CIK n.v. 4.25 391 3.85

+1.032 | £1.501 | £1.109
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Asins paraugus no dzivniekiem némam pirms to nokauSanas. Lai
ar1 asinis stobrinos tika stabilizétas, kastratu, tas ir 4. grupas dzivnieku
asinis péc nogadasanas uz laboratoriju bija sarec€jusas un lidz ar to nebija
izmantojamas talakam analizém. Ka liecina 4. tabula apkopotie rezultati,
vidgjais kopgjo olbaltumvielu daudzums visu grupu teku asins seruma bija
atbilstoss fiziologiskam normam un svarstijas robezas no 6.73 — 7.57
g/100 g. Mazaka albuminu un globulinu attieciba konstatéta 2. p&tijumu
grupas tekiSiem. Ja kalcija Iimenis pétljuma dzivnieku asinis atbilda
fiziologiskai normai, tad fosfors Latvijas tum$galves un pusasigu Il-de-
France grupa parsniedza augsgjo robezu.

Zinot to, ka visi pétijuma dzivnieki atradas vienados turéSanas un
€dinasanas apstaklos, varam izdarit secingjumus, ka minétas atskiribas
noteica dzivnieku individualas Tpatnibas.

Kontroles grupas (1. grupa) teku asins seruma konstatéts mazakais
lizocima - 0.76 mkg/ml, bet lielakais CIK daudzums - 4.25 n.v., tacu
neviena no grupam minégtajos raditdjos nebija butisku atskiribu.

3.3. Liemenu kvalitates analize

Liemena kvalitati vértgjam vizuali p&c liemenu vértéSanas jauna
standarta un kvalitativo izcirtnu iznakuma (kg) un Tpatsvara (%) no
kautmasas.

3.3.1. Muskulaudu attistibas un
taukaudu noslanojuma pakapes vertéjums

Liemenu muskulaudu attistibas un taukaudu noslanojuma pakapes
verteSanu péc liemenu novertéSanas jauna standarta izdarfjam neilgi pec
dzivnieku kauSanas (5. tab.). Vert€Sanas rezultati liecina, ka iegiiti vidgjas
kvalitates jéru liemeni. Muskulaudu attistiba 64.7% gadijumos bija laba, bet
35.5% gadijumos vidgja. Labakie rezultati bija Il-de-France Skirnes vaislas
teka pecnacgjiem (3. grupa), kuriem 100% gadijumos iegiits labs
muskulaudu novérte§jums un 71% gadijumos konstatéts zems taukaudu
noslanojums. Il-de-France Skirnes vaisliniecka kastrétie pécnacgji péc
liemena novért§juma bija lidzigi kontroles grupai. Ari $is grupas
dzivniekiem tikai 50% gadijumos bija labs muskulaudu attistibas vertgjums,
bet taja pat laika augsts taukaudu noslanojums. Par muskulaudu attistibas un
taukaudu noslanojuma vizuala vertéjuma saistibu ar dzivnieku izaudzgSanas
raditajiem var spriest péc iegiitam pazimju savstarpgjam sakaribam. Ka
liecina iegiita korelacija, tad 1idz ar dzivnieku vecuma pieaugumu, batiski
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palielindjas taukaudu noslanojums (r=0.49%), bet muskulaudu attistibai
noveroja vaju pozitivu korelaciju (r=0.12). Tatad nav lietderigi censties
palielinat kaujamo dzivnieku dzivmasu, palielinot to vecumu, jo tiri vizuali,
liemenu kvalitates vertéjums péc minétajam pazimém pasliktinasies.

5. tabula/ Table 5

Teku un kastratu liemenu muskulaudu attistibas un taukaudu
noslanojuma pakapes vertéjums
Evaluation of the development of muscular tissues and the layering
degree of adipose tissues for rams and castrates

Muskulaudu attistiba/ Taukaudu
Grupa/ Group Development of muscular noslanojums/ Layering of
tissues adipose tissues
E U R (0] P 1 2 3 4 5
1. kontroles/ 0 0 5 5 0 0 0 7 3 0
Control
2. pétijumu/ 0 0 6 4 10 0 3 5 2 0
Trial
3. pétjjumu/ 0 0 7 0 0 2 3 1 1 0
Trial
4. petijumu/ 0 0 2 2 0 010 3 1 0
Trial
Liemenu skaits/
Number of 0 0 20 [ 11| 0 | 2 6 |16 | 7 0
carcasses

Dzivmasas pieaugums no dzimsSanas lidz realizacijai vaji korelgja
ar muskulaudu attistibas un taukaudu noslanojuma vert§jumu. Muskulaudu
vizuala vertejuma palielinajums, kas patiesiba reali ir kvalitates
pasliktinajums (R-3; O-4), cieSi saistits ar taukaudu noslanojuma
palielinajumu.

3.3.2. Kautiznakuma un liemena izcirtnu iznakuma analize

Péc nokauto dzivnieku atasinoSanas un liemena masa neieklauto
kauSanas blakusproduktu atdaliSanas, noteicam iegiito kautmasu,
kautiznakumu un kvalitativo izcirtnu masu un Ipatsvaru liement (6., 7. tab.).

Veicot kautiznakuma analizi, noskaidrojam, ka vid&ji grupas Sis
raditajs nebija seviski augsts - no 47.7 — 49.8% un pa pétfjumu grupam
butiski neatSkiras. Lielaka starpiba noverota starp kontroles un 3. petijumu
grupu, kas sastadija 2.1% par labu 3. grupai. Visas grupas atseviski Ipatni
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uzradija virs 50% lielu kautiznakumu, tacu skaitliski vairak §adu ipatgu bija
Vacijas melngalves un Il-de-France $kirnes vaislinieku p&cnacgju vida, lidz
ar to vid¢ja kautmasas starpiba starp 2. un 3. grupu sastadija tikai
0.8%.

6. tabula/ Table 6

Kautmasa (kg), kautiznakums (%) un liemena pardales rezultata
iegiitas liemena labgjas pusites masa (kg)
Mass of slaughtering ( in kg), result of slaughtering (in %) and
mass of the right side obtained by cutting the carcass (in kg)

Grupas/ Groups

Pétamas Mervie- 1. | 2. | 3. | 4.
pazimes/ nibas/ Dzivnieku skaits/ Number of animals
Indications Units of 10 10 7 4
under research measure- o o o o

ment XtS; XtSs, | XS, XtS;
Kautmasa/ 22.00 23.15 22.00 22.63
Mass of kg +1.036 +0.847 +1.410 +0.515
slaughtering
Kautiznakums/
Result of % 48.6 49.0 49.8 47.7
slaughtering +0.461 +0.696 +0.706 +0.197
Pusliemena
masa/ Mass of kg 10.8 11.2 10.6 11.2
the half-carcass +0.501 +0.380 +0.688 +0.293

Liemena dalu analize liecina (7. tab.), ka statistiski ticami
mazaku v&dera un jostasvietas izcirtna masu ieguvam no kontroles grupas
dzivnieku liemeniem, salidzinot ar visu pétfjumu grupu rezultatiem
(p<0.05). Salidzinot 4. pétjjumu grupas rezultatus minétaja pazime,
noskaidrojam, ka tie bija bitiski lielaki, ka ta paSa teka nekastrétajiem
pEcnacgjiem (3. pétijumu grupa), ka arT 2. grupas teku liemeniem.
Analizgjot izcirtnu Tpatsvaru liemeni, bitiskas atSkiribas novérojam 3
pazimés: kakla, skausta un kriSu, védera un jostasvietas izcirtniem. Kakla
izcirtna Tpatsvars 4. grupas pusliemenos bija ticami lielaks ka 3. grupai
(p<0.05). Pargjas grupas, lai ar1 pastaveja atskiribas, tas nebija butiskas.

Lapstinas dalas Tpatsvars neviena no grupam nebija butiski
atSkirigs. Skausta un kriiSu izcirtnu Tpatsvars liemeni bija no 18.6 Iidz
23.3%. Statistiski ticami kontroles grupa atskiras no 3., 4. pétjjumu grupam
(p<0.05), ka ar1 2. p&tijumu un 3.4. petijumu grupam (p<0.05). Butiski
lielaks veédera un jostas izcirtna ipatsvars liemeni novérots 3. un 4.
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petljumu grupas dzivnieku liemenos (15.1%, 15.4%) salidzinot ar 1. un 2.
grupu (11.1%, 12.6%). Mazum- un vairumtirdznieciba par kvalitativako
uzskata giizas izcirtni un muguras garo muskuli (m. longissimus
dorsi), tapec bija svarigi analizét minéto raditaju ieguvi pa grupam.

7. tabula/ Table 7

Liemena izcirtnu masa (kg) un ipatsvars (%)
Mass of the cuts per one carcass ( kg) and peculiar weight (%)

Grupas/ Groups
Meér- 1. | 2. | 3. | 4.
Izcirtpi/ Cuts | vienibas/ Dzivnieku skaits/ Number of animals
Units of 10 10 7 4
measure- N2 N2 > N2
ment X tS; X £ S X tSg X £ S
kg 1.00 1.05 0.94 1.16
Kakls/ Neck +0.046 +0.058 +0.056 +0.025
% 93 9.4 8.9 10.4
+0.243 +0.286 +0.217° +0.346°
Lapstina ar kg 1.8 1.94 1.85 1.72
priekskaju/ 340.087 +0.086 +0.141 +0.064
Shulder-blade
with the % 17.1 17.3 17.3 15.4
foreleg +0.552 +0.519 +0.336 +0.257
Skausts un kg 2.52 2.62 2.07 2.08
kriisu dala/ +0.233 +0.141 +0.195 +0.080
mt{)‘fgzsﬁiﬁ % PER 233 194 18.6
+1.09 +0.658 +0.710° +0.452°
Véders un kg 1.17 1.40 1.59 1.72
jostasvieta/ +0.037° +0.054° +0.083° +0.032%
ﬁ‘)‘i’fgme“ and % 111 2.6 5.1 154
+0.669° +0.502° +0.425 +0.332
Guza ar kg 3.58 3.60 3.55 3.84
pakalkaju/ +0.173 +0.104 +0.205 +0.144
Thig with the % 333 322 33.6 343
hind leg +0.756 +0.562 +0.33 +0.62
Muguras kg 0.60 0.61 0.63 0.65
garais +0.035 +0.023 +0.036 +0.020
ﬁ;ﬁfgﬁﬂs % 57 5.4 59 58
dors% +0.240 +0.091 +0.186 +0.078
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Giizas izcirtna masa pa grupam biitiski neatskiras un bija 3.55 Iidz
3.84 kg. Tapat nenovérojam biitiskas atskiribas starp grupas noteikto minéta
izcirtna Tpatsvaru. Lielakas atSkiribas bija starp 3. un 4. p&tijjumu grupas
liemeniem, par labu Il-de-France teka kastrétajiem p&cnacgjiem.

Analizajam ari ieglita muguras gara muskula masu un Tpatsvaru
pusliemeni. Gara muguras muskula masa pa grupam bija robezas no 600
lidz 650 gramiem, tacu bija Tpatni, kuriem min&ta raditaja masa sasniedza
780 gramus (4. grupa). Minimala vértiba — 420 g novérota kontroles grupas
dzivniekam. Kauto dzivnieku vecums pozitivi korelgja ar kakla, lapstinas,
skausta-kriSu, giizas un muguras gara muskula masu. Skausta augstumam
noteikta bitiska pozitiva sakariba ar kakla, lapstinas un skausta-kriiSu
izcirtna masu, attiecigi r= 0.43%*, 1=0.65**, r=0.59**.

Bez jau minétajiem izcirtniem, kriiSu dzilumam vél bitiska
sakariba noteikta ari ar giizas - ciskas izcirtna un muguras gara muskula
masu, attiecigi r=0.60** un r=0.68**. Kermena slipais garums un krustu
platums pozitivi korelgja ar visu izcirtnu masu, iznemot vedera un jostas
masu (r=-0.24 un r=0.27). V&dera un jostas izcirtna masai netika konstatéta
butiska sakariba ne ar vienu no eksterjera pazimém. Krustu vertéjumam bija
iegiita zema sakariba ar iegiita giizas izcirtna masu (r=0.32).

Muskulaudi ir kvalitativaka liemena audu dala, tas Tpatsvars
petljuma izmantoto dzivnieku liemenos bija robezas no 56.3 — 62.2%, bet
absoliita masa no 6.09 Iidz 6.59 kg par labu 3. p&tijumu grupai (8. tab.).
Tatad no katra 3. pétijumu grupas dzivnieka ieguvam vidgji par 1.0 kg
vairak muskulaudu ka no viena kontroles grupas dzivnieka. Kontroles grupas
dzivnieku muskulaudu Tpatsvars bija bitiski mazaks (-5.8%) salidzinot ar 3.
petijumu grupas dzivnieku liemeniem, ka arT 2. un 4. grupas liemeniem, bet
starp §STm grupam starpiba nav bitiska. legiitie rezultati liecina, ka vienados
turéSanas un &dinasanas apstaklos Latvijas tumSgalves tirskirnes ipatni péc
minétas pazimes atpaliek no krustojumiem.

Masdienas pircgji pieprasa kvalitativu partiku. Tas attiecas arT uz
galu un tas produktiem. Visu sugu dzivnicku galai jabiit péc iespgjas
liesakai, jo liels aptaukojuma slanis dara nepievilcigu piedavato produktu.
Tapéc bija svarigi noskaidrot taukaudu Ipatsvaru un taukaudu slana
biezumu pétijumam paklauto dzivnieku liemenos. Biitiski mazaka taukaudu
masa un Ipatsvars liemenT iegiits no tekiem ar Il-de-France Skirnes asinibu
(3.petfjumu grupa), salidzinot ar 2. petijumu grupu, attiecigi — 0.52 kg vai —
0.42%, salidzinot ar 4. pétijjumu grupu biitiska starpiba konstatéta tikai
taukaudu ipatsvaram — 3.5%. No Latvijas tumsgalves tirSkirnes un 2.
petijumu grupas dzivniekiem iegiiti I1dzigi raditaji.
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8. tabula/ Table 8

Liemena pusites audu masa (kg) un ipatsvars (%)
Tissue mass of one side of the carcass (kg) and the peculiar weight (%)

Grupas/ Groups
P&tamas Meér- 1. | 2. | 3. | 4.
pazimes/ vienibas/ Dzivnieku skaits/ Number of animals
Research Units of 10 10 7 4
indications measure T+s. T+s. <+s. <+s.
ment X X X X
6.09 6.54 6.59 6.49
Muskulaudi kg +0.364 +0.218 +0.416 +0.230
Muscular 56.3 584 62.2 58.1
tissues % + 0.98° +0.46 +0.81° +0.66
2.02 2.08 1.56 1.983
Taukaudi/ kg £ 0.103 | +0.129° | +0.228° + 0.041
Adipose 18.7 18.5 14.3 17.8
tissues % +056" | +061° +1.12° +0.65°
2.34 231 2.19 2.41
Kaulaudi/ kg +0.070 + 0.064 +0.073 +0.117
Bone 22.0 20.7 21.0 21.6
tissues % +0.70 +0.61 +1.14 +0.75
TSB mm 25 2.4 2.4 33
+0.17 +0.22 +0.30 +0.25

Paskaidrojumi/ Explanation:
TSB - taukaudu slana biezums pret ped€jo ribu/ thickness of adipose tissue layer against the
last rib.

Lai padzilinati analiz€tu ieglito liemenu kvalitati, aprekinajam
ieglito audu attiecibas (2. att.). Vienadu galiguma koeficientu ieguvam
attiecinot no 3. un 4. pétjjumu grupas dzivnieku liemeniem iegiito galas un
kaulaudu masu — 3.7. Arf abas pargjas grupas tas bija vienads — 3.5. Lielaka
skaitliska vertiba bija noteikta vienam no 3. p&tfjumu grupas liemeniem -
5.16, kas atbilst galas tipa nobarojamo jéru liemenu raditajiem. Butiski
liclaka muskulaudu un taukaudu attieciba ieglita no 3. pétijumu grupas
dzivniekiem, salidzinot ar kontroles grupu +1.5 (p<0.01), salidzinot ar 2.
pétijumu grupu +1.3 (p<0.01) un 4. p&tijumu grupu +1.2 (p<0.05).
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5,01 4.5

3.5
4,0 3.0

2.6
3,01

correlation

2,0

Audu attiecibas/Tissues

1,04

Grupas/ Groups
0O Galiguma koeficients/Optained masses of meat and the bone tissues

W Muskulaudu un taukaudu attieciba/Correlation of both the muscular tissues and the adipose

tissues
M Muskulaudu un kaulaudu attieciba/ Correlation of both the muscular tissues and the bone tissues

2. att. Liemena audu attiecibas
Fig.2. Correlation between tissues in the carcass.

Kontroles grupas dzivnieku liemenos bija mazaka gan muskulaudu
un taukaudu, gan muskulaudu un kaulaudu attieciba (2.59 un 3.03).

3.4. KauSanas blakusproduktu ieguves analize

Kausanas procesa ieguvam kauSanas blakusproduktus, kurus dalgji
var izmantot arT partika. Tos iedalfjam 3 grupas atkariba no to vertibas:
apmatotie, kvalitativie un mazak kvalitativie.

Analizgjot apmatoto kauSanas blakusproduktu skaitliskas vertibas,
ieguvam, ka vidgja galvas masa pa grupam bija no 2.44 lidz 2.82 kg, kas no
dzivnieku dzivmasas sastadija videji 5.45 lidz 5.96%. Minétaja pazimé
ticama starpiba pa grupam netika noveérota. Aprekinata vidgja kaju masa
bija 1.02 lidz 1.5 kg. Butiski smagakas kajas, salidzinot ar pargjam grupam,
iegiitas no 4. pétjumu grupas dzivniekiem. Tas pats noverots arl kaju
Ipatsvaram no dzivmasas pirms kauSanas. Dzivnieku vidéja adas masa bija
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no 3.37 lidz 4.25 kg. Kopuma 4. grupas dzivniekiem — kastratiem bija
smagakas galvas, kajas un adas. Tas pasas Skirnes vaislinieka p&cnacgjiem —
tekiSiem visas minétas pazimes bija ar mazakam vértibam.

Asinu un kvalitativo kauSanas blakusproduktu masa un ipatsvars
dzZivmasa ir svarigi galas razibas raksturoSanas raditaji. AtasinoSanas
procesa iegilito asinu masa bija robezas no 2.4 lidz 2.9 kg, kam faktiski
nebija biitisku starpibu. Izsakot iegiito asinpu daudzumu % no dzivmasas
izradijas, ka biutiski lielaks asinu Ipatsvars bija iegiits no kontroles grupas
dzivniekiem, kas sastadija 6.37% un bija tuvaks literatiira public€tajiem
raditajiem. Lidz ar to varam secinat, ka pilnigak atasinpot mums izdevas
kontroles grupas dzivnieku kautkermenus. To varétu izskaidrot ar to, ka
kontroles grupas dzivnieki bija mierigaki, salidzinot ar pargjo grupu
dzivniekiem.

Aknu masa un tas Tpatsvars dzivmasa visas grupas bija lidzigs,
attiecigi no 0.74 lidz 0.88 kg, un 1.6 11dz 1.9%.

Statistiski ticama atskiriba sirds masa iegiita starp 2. un 3. p&tjjumu
grupas dzivnickiem (0.32 un 0.26 kg). Vacijas melngalves Skirnes teka
pEcnacgjiem (2. petijumu grupa) bija videji par 60 g smagaka sirds, ka I1-de-
France teka p&cnacgjiem.

KauSanas procesa ieguvam arl citus, mazak vertigus, tacu
parstradei izmantojamus kauSanas blakusproduktus. Nokauto dzivnieku
neiztukSota kunga un zarnu masa bija lielaka, neka uzradits citu autoru
publikacijas un sastadija no 23.6 lidz 24.1% no kauto dzivnieku dzivmasas,
ko izskaidrojam ar to, ka dzivniekiem pirms kauSanas netika pielietots 24 h
badinasanas laiks. Plausu un trahejas masa visas grupas bija lidziga. Tomér
$o organu Tpatsvars no dzivmasas 2. un 4. pétjjumu grupas dzivniekiem bija
bitiski mazaks ka 1. un 3. grupa.

legiito kauSanas blakusproduktu masa ir cieSi saistita ar iegiito
kautmasu un aprékinato kautiznakumu (3. att.). Lielakais kausanas
blakusproduktu Tpatsvars un Iidz ar to mazakais kautiznakums ieglits no
kastratiem (4. grupa), attiecigi 51.5 un 47.6%. Lidzigi rezultati iegiiti arT no
kontroles — 1. grupas tekiem.
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3. attels. Kausanas blakusprodukti un kautiznakums, %
Figure 3. By-products of the slaughter and result of the slaughter, in %.

Varam secinat, ka kopuma 3. p&tfjumu grupas dzivnieku liemeni,
kas iegiiti no Latvijas tumsSgalves un Il-de-France skirpu krustojuma

48.5 49. 49, 47.

51.3 50. 49.5 51.5

1 2 3 4
Pétfjuma grupas/ Groups

Kautiznakums, %/ Results of the slaughter

B Kausanas blakusprodukti, %/ By-products of slaughter

dzivniekiem, bija kvalitativaki.

Parstrades uznémumus un jo 1pasi pirc€jus interes€ ne tikai
liemenu, bet arT piedavatas galas kvalitate.

Galas kvalitates analizei izvélgjamies muskulaudu kimiska sastava,
tai skaitd aminoskabju daudzuma un atliekvielu klatbiitnes, ka arT galas un
buljona organoleptisko vertejumu. Mingto pazimju analizi izdarfjam pirmo
tris grupu jéru liemeniem. P&c pirma pétijumu gada rezultatu izvert&juma
teku kastréSanu saimnieciba partrauca, jo neuzskatija to par ekonomiski
pamatotu. L1dz ar to 4. p&tijumu grupa talakai izverteSanai netika izmantota.

3.5. Galas kvalitates analize

3.5.1. Muskulaudu kimiskais sastavs
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Galas kvalitati nosaka tas ktmiskais sastavs, galvenokart sausna un
taja sakoncentrétas baribas un fiziologiski aktivas vielas. Jau iepriek$&jas
nodalas noskaidrojam, ka liclako dalu no liemepa audiem sastada
muskulaudi, tap&c talakai analizei izmantojam muskulaudu paraugus
no 1., 2. un 3. pétijjumu grupas dzivnieku liemeniem (9. tab.). Ka liecina
ieglitie rezultati, visu grupu dzivnieku muskulaudu sastavs bija Iidzigs.
Neviena no vertétajiem raditajiem nav konstatétas biitiskas atskiribas, lai
gan absolitos skaitlos variacija bija noveérojama. Sausnas daudzums
svarstijas robezas no 25.7 11dz 26.7%.

9. tabula/ Table 9

Dazadas izcelsmes jéru muskulaudu kimiskais sastavs, %
Chemical composition of lambs meat with different origin, in %

Grupa/ Group

1 | 2 | 3
Raditaji/ Data Dzivnieku skaits/ Number of animals

4 4 4

X+s, X+s, X+s,

Sausna/ Dry matter 25.7+2.00 26.7+1.98 259+ 1.62
Proteins/ Protein 18.0+0.17 19.8+1.27 19.2 +0.75
Tauki/ Fat 6.6+1.91 5.6+2.71 5.4+230
Pelni/ Ash 1.3+£0.14 1.2 £0.06 1.1 £0.06

Lielakais sausnas un taja noteiktais proteina saturs bija
muskulaudu paraugos no 2. pétfjumu grupas dzivniekiem (26.7% un
19.8%). Mazakas mingto raditaju vertibas ieglitas kontroles grupas
dzivnieku muskulaudu paraugos, attiecigi 25.7 un 18.0%. Lielaks tauku
patsvars iegiits kontroles grupas muskulaudu paraugos - 6.6%. Pelnu
patsvars muskulaudu paraugos bija 1.1 - 1.3%. Lielaka starpiba konstatéta
starp kontroles un 3. p&ijumu grupu, kas sastadija 0.2%.

3.5.2. Aminoskabju sastavs muskulaudos

Par proteina pilnvertibu liecina taja esoSo aminoskabju sastavs un
daudzums (10. un 11. tab.). Muskulaudu paraugos pa grupam bitiskas
atSkiribas aminoskabju sastava netika konstatetas, ko varétu izskaidrot ar to,
ka visi pétijumam paklautie dzivnieki izaudzeSanas laika atradas analogos
turéSanas un edinasanas apstaklos. No aizvietojamo aminoskabju grupas
muskulaudu paraugos vairak konstat€tas glutaminskabe (29.83 -
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36.12 mg%), alanins (18.39 - 19.79 mg%) un asparaginskabe (16.69 - 19.8 mg%),
bet mazak - prolins (6.78 - 7.78 mg%) un histidins (6.54 - 7.78 mg%).

10. tabula/ Table 10
Aizvietojamo aminoskabju sastavs muskulaudos, mg%

Composition of the dispensable amino acids
in the muscular tissues, in mg%

Grupa/ Group
1 | 2 | 3
Aminoskabes/ Amino acids Dzivnieku skaits/ Number of animals
3 3 3
X+s. | X+s, | X#s,
Asparaginskabe/ Asparaginic acid 19.14 19.80 16.69
+2.558 +1.137 +3.312
Serins/ Serine 12.86 12.88 10.09
+2.377 +2.950 +1.194
Glutaminskabe/ Glutamic acid 35.44 36.12 29.83
+2.363 +0.529 +5.820
Prolins/ Proline 7.78 7.42 6.78
+1.377 +1.215 +0.925
Glicins/ Glycine 13.91 13.02 11.83
+1.671 + 1.345 +1.431
Alanins/ Alanine 19.79 18.39 18.69
+3.232 +2.604 +3.741
Histidins/ Histidine 7.78 7.21 6.54
+2.030 +2.296 +1.761
Arginins/ Arginine 14.98 14.73 13.31
+3.424 +3.108 +3.244
Aizvietojamo aminoskabju summa/ 131.7 129.6 113.8
Sum of the dispensable amino acids +6.17 +3.02 +8.70

Lielaka aizvietojamo aminoskabju summa iegiita kontroles grupas
muskulaudu paraugos, kas salidzinot ar 2. p&tijjumu grupu bija par 2.1
mg%, bet ar 3. p&tijumu grupu par 17.9 mg% lielaka.

No neaizvietojamam aminoskabém (11. tab.) lielaka daudzuma
muskulaudos konstatéts lizins (17.23 - 18.86 mg%) un treonins (12.73 -
16.07 mg%), bet mazaka - metionins (5.12 - 5.78 mg%) un fenilalanins (6.94 -
7.70 mg%). Lidz ar to varam uzskatit, ka jéru gala cilvéku uztura var kalpot
ka neaizvietojamo aminoskabju avots.
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11. tabula/ Table 11

Neaizvietojamo aminoskabju sastavs muskulaudos, mg%/
Composition of the indispensable amino acids
in the muscular tissues, in mg%

Grupa/ Group
1 | 2 | 3
Aminoskabes/ Amino acids Dzivnieku skaits/ Number of animals
3 3 3
X+s, | X+s, | X+s,
Treonins/ Threonine 15.73 16.07 12.73
+3.503 +4.334 +1.731
Valins/ Valine 7.55 6.87 7.07
+2.344 +2.389 +1.534
Metionins/ Methionine 5.78 5.60 5.12
+2.490 +2.311 +1.887
1zoleicins/ Isoleucine 8.64 7.96 7.37
+3.063 +3.001 +2.433
Leicins/ Leucine 9.46 9.14 8.72
+0.433 +0.372 +0.822
Fenilalanins/ Phenylalanine 7.70 7.14 6.94
+2.770 +2.484 +1.716
Lizins/ Lysine 18.86 18.15 17.23
+6.002 +6.060 +6.067
Neaizvietojamo aminoskabju summa/ 73.7 70.9 65.2
Sum of the indispensable amino acids +13.36 +11.82 +11.8
Aminoskabju summa/ Total of amino 205.4 200.5 178.9
acids +18.91 +13.75 +19.78

AT1T neaizvietojamo aminoskabju summa lielakais raditdjs iegiits
kontroles grupas dzivnieku muskulaudos. Lidz ar to arT kopgja noteikto
aminoskabju summa neparspéta palika kontroles grupa. Lai noskaidrotu, vai
kauto dzivnieku vecums un dzivmasa atstdja ietekmi uz muskulaudos esoso
aminoskabju sastavu, aprékindjam to savstarpgjas sakaribas. Dzivnieku
vecumam un dzivmasai pirms kauSanas nebija butiskas sakaribas ar
aizvietojamo aminoskabju sastavu muskulaudos. Vidgja negativa korelacija
pastaveja starp dzivnieku vecumu un asparaginskabes, arginina, histidina un
prolina daudzumu, tacu nevar runat par ticamu vecuma ietekmi uz min&to
aminoskabju daudzumu muskulaudos. Bitiskas savstarpgjas sakaribas
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pastavgja starp atseviskam aizvietojamam aminoskabém muskulaudos.
Ciesa pozitiva sakariba novérota starp glutaminsk@bi un asparaginskabi,
argininu, histidinu un prolinu, bet negativa ar alaninu. Alaninam ar visam
tabula ieklautajam aizvietojamam aminoskabém pastavéja butiska negativa
korelacija. Savukart argininam, histidinam un prolinam bija pozitiva saistiba
ar visam apskatitajam aminoskabém, iznemot jau minéto alaninulidzigu
analizi veicam ar muskulaudos noteiktam neaizvietojamam aminoskabém.
Atskirtba  no  aizvietojamo  aminoskabju  sastava  atseviskam
neaizvietojamam aminoskab@m bija gan bitiska pozitiva, gan negativa
sakariba ar dzivnieku vecumu. Ta, palielinot kauto dzivnieku vecumu
robezas no 6 lidz 12 meéneSiem, var prognozet ticamu treonina satura
palielindgjumu, bet fenilalanina samazindjumu muskulaudos. Negativa
korelacija noverota ari lizina, izoleicina un metionina saturam, tacu kauto
dzivnieku vecumam nav biitiska ietekme uz iegilitajiem rezultatiem. Tapat
ka aizvietojamam aminoskab&m, arT neaizvietojamam aminoskab&m nav
konstatéta ne cieSa, ne pat vidgja sakariba ar dzivnieku dzivmasu pirms
kauSanas. Bitiskas savstarp&jas sakaribas pastavéja arl starp atseviskam
neaizvietojamam aminoskabém muskulaudos Lizina saturam novérota ciesa
ticama pozitiva saistiba ar izoleicina, fenilalanina un metionina, bet
negativa ar treonina daudzumu muskulaudos. Pretgja sakariba novérota
treonina un leicina saturam ar paréjam analiz€tajam neaizvietojamam
aminoskabém, pie kam treonina negativa korelacija ir biitiska, bet leicina -
vaji negativa un nebiitiska. CieSa pozitiva korelacija noverota ari starp
izoleicinu, fenilalaninu un metioninu. Tatad, konstatgjot atsevisku
aminoskabju satura izmainas muskulaudos un zinot to saistibu ar citam
aminoskabém, teorétiski varam prognozgt ar to satura izmainas.

Novertgjot muskulaudu paraugos holesterina saturu, to konstatgjam
robezas no 44.31 lidz 53.40 mg%.

Bez jau analizetajam aminoskabém novértgjam ari triptofana un
oksiprolina saturu muskulaudos, ka ari abu minmin€to aminoskabju
attiecibu. Misu pétijumos iegitie rezultati liecinaja, ka Latvijas tumsgalves
tirSkirnes dzivnieku muskulaudos bija konstatéts vairak oksiprolina, bet
mazak triptofana ka citas grupas, lidz ar to lielaka aprekinata abu
aminoskabju attieciba ieglita no abu pétijumu grupu dzivniekiem.
Oksiprolina daudzums visu pétijuma grupu muskulaudu paraugos bija
lidzigs, no 1.0 Iidz 1.2 g/kg. Lielakais triptofana daudzums konstatets 3.
pétijumu grupas dzivnieku muskulaudos, kas bija batiski lielaks ka
kontroles grupas dzivnieku muskulaudos (+0.9, p<0.05). Bitiski liclaka
triptofana un oksiprolina attieciba iegiita 3. pétijuma grupas dzivnieku
muskulaudos, salidzinot ar kontroles (+0.9, p<0.01), ka ar1 2. pétjjuma
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grupas dzivnieku muskulaudos, salidzinot ar kontroles grupu (+0.7,
p<0.01).

5,01
4,01
3,01
glkg
2,01

1,07

0,0
1 2 3

Grupas/ Groups

O Oksiprolins/ Oxiproline
B Triptofans/Tryptophan
O Triptofana un oksiprolina attieciba/ Proportion of tryptophan and oxiproline

4. attels. Oksiprolina un triptofana saturs muskulaudos ( g/kg), to attieciba
Figure 4. Content of oxiproline and tryptophan in the muscular tissues
(g/kg), their proportion.

Lidz ar to varam secinat, ka vienados &dinaSanas un turéSanas
apstaklos, péc abu mingto aminoskabju sastava pilnvértigaki muskulaudi
iegiiti no 2. un 3. pétijumu grupu dzivniekiem.

Viena no misdienu lielakajam problemam ir apkartgjas vides
piesarnojums, ta negativa ietekme uz cilvéku veselibu.

Lai spriestu par to kada ir iegiistama galas kvalitate attieciba uz
piesarnojumu ar atliekvielam, veicam muskulaudu analizi uz atseviskiem
smagajiem metaliem un radioaktiviem nukleidiem.

3.5.3. Smago metalu un radioaktivo nukleidu satura analize
muskulaudos

Ka zinams vairuma gadijumu smagos metalus un radioaktivos

nukleidus cilvéki uznem ar partiku, savukart dzivnieki - ar baribu, bet augi
no augsnes. Lidz ar to biitu lietderigi analiz&t visus minétos piesarnojuma
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iespgjamos k&des posmus. Miisu darba centamies nedaudz pieskarties Sai
problémai, tad€] analiz&jam iegiitos jéru muskulaudu paraugus (12. tab.).

12. tabula/ Table 12

Smago metalu un radioaktivo nukleidu saturs kauto tekisu
muskulaudos
Content of the heavy metals and radioactive nucleids in the muscular

tissues of the slaughtered rams

Metali un Grupas/ Groups
radioaktivie Mer- 1. | 2. | 3.
nukleidi/ vienibas/ Dzivnieku skaits/ Number of animals
Heavy metals Units of 2 2 2
and measure- — — -
radioactive ment X+ Si X+ Si X+ SY
nucleids
Zn mgkg' | 744 + 0065 | 475 +£1.050 | 7.77 £ 0.175
0.01 0.035 0.015
Cd mg kg’ + 0.010 + 0.005 + 0.015
Pb mgkg' | 041 + 0.040 | 027 £0.055 | 0.35 +0.005
Cu mgkg' | 090 +0.055 | 0.69 + 0.080 | 0.58 + 0.105
Cs- 137 Bkkg' | 1.66 + 0.185 | 4.63 + 0.555 | 3.89 + 1.665
31.82 41.44 19.79
K - 40 Bk kg'! +21.830 + 28.860 + 4255

Salidzinot miisu iegilitos rezultatus ar noteikto smago metalu
pagaidu un pastavigo maksimali pielaujamo koncentraciju (Raipulis, 1999),
visos muskulaudu paraugos konstatg§jam mazaku to saturu. Pie kam,
atseviskas pétijuma grupas iegttie raditaji butiski neatskiras. Tatad, varam
secinat, ka pagaidam ekologiska situacija Latvija $ada veida nav
apdraudéta.

Zinams, ka izve€loties galas produktus, pircgji pamata balstas uz
talakam tehnologiskam iesp&jam no tiem pagatavot kvalitativu produkciju.
Viens no veidiem ka to noskaidrot ir izvertet iegttas galas un buljona
organoleptiskas Tpasibas.

3.6. Jéru galas un buljona organoleptiskais novértejums
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Galas un buljona organoleptisko pazimju novértéSana
piedalijas 5 Dzivnieku zinatnu katedras darbinieki. Varitas liesas galas
degustacijas rezultati apkopoti 13. tabula. Sagatavoto muskulaudu izskats
augstak novertéts 3. pétijjumu grupai (7.67 punkti), kas bija bitiski
augstaks ka kontroles grupai (+0.47 punkti, p<0.05). ArT muskulaudu
konsistences vertejums minétas grupas paraugiem bija butiski augstaks ka
kontroles grupai (+1.13 punkti, p<0.05).

13. tabula/ Table 13

Varitu muskulaudu organoleptisko pazimju novertejums, punkti
Evaluation of the organoleptic indications of the muscular tissues, in

points
Grupas/ Groups

P&tamas pazimes/ 1. | 2. | 3.
Indications under Galas paraugu skaits/ Number of meat samples
the research 3 3 3

X=*s, X*s, X*s,
Izskats/ Appearance | 7204 0.115*% 7.47 £0.067 7.67 £ 0.067*
Aromats/ Flavor 7.73 £ 0.176 7.73 £0.176 7.67 £ 0.371
Garsa/ Taste 7.80 * 0.416 7.47 £0.133 7.40 £ 0.200
Konsistence/ 6.67 £0.176* 7.07 £ 0.240 7.80% 0.115*%
Consistency
Suligums/ Juiciness | 8.07 & 0.291 7.87 £ 0.291 7.33 £ 0.067

Aprekinatie vidgjie rezultati liecina, ka galas paraugu aromats visas
grupas novertets lidzigi. Kontroles grupas paraugu gar$a un suligums
noverteti augstak, tacu statistiski ticama starpiba minétajas pazimés neviena
no grupam netika konstateta.

Galas paraugu izskata vert€jumam noteikta cieSa pozitiva sakariba
ar to konsistences veértg§jumu (r=0.78%). Galas aromata un garSas
vertgjumam, ka arT aromata un suliguma vért§jumam noteikta savstarpgja
sakariba bija vid&ja, tacu nebija biitiska, attiecigi r=0.60 un r=0.43. GarSas
vertgjums butiski saistits ar galas suliguma vért€§jumu r=0.78*. Tatad jo
suligaka ieglta gala, jo augstak degustetaji novertgjusi ari galas garSas
pasibas.

Buljona degustacijas rezultati apkopoti 14. tabula. Buljons, kas bija
iegiits pec 3. pétijumu grupas galas paraugu sagatavosanas, ieguva augstako
izskata un garSas vert€§jumu, attiecigi 7.07 un 7.60 punkti, bet tam bija
zemakais aromata veértejums — 7.13 punkti. Aromatiskakais buljons bija
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ieglits no kontroles grupas galas paraugiem - 7.73 punkti. Garsas vertgjums
mingtai grupai bija tikai par 0.03 punktiem zemaks ka 3. pétijumu
grupai.

14. tabula/ Table 14

Buljona organoleptisko pazimju noveértejums, punkti
Evaluation of the organoleptic indications of consomme, in points

Grupas/ Groups
1. | 2. | 3.
Petamas pazimes/ Buljona paraugu skaits/ Number of consomme
Indications under the samples
research 3 3 3
X+, X+, X+,
Izskats/ Appearance 6.80+ 0.200 6.93 £0.133 | 7.07 £0.067
Aromats/ Flavor 7.73 £ 0.291 7.20 £0.346 | 7.13 £ 0.240
GarSa/ Taste 7.53 £ 0467 7.47 £ 0.467 7.60 £ 0.115

Neviena no pazimju vert§jumiem butiskas atSkiribas netika
konstatetas. Buljona izskata vert§jumam noteikta vaja Iidz vidgja negativa
sakariba ar aromata, garSas un buljona kopvert€§jumu. Savukart aromata
vertgjums bija biitiski pozitivi saistits ar garSas un buljona kopvertgjumu,
attiecigi r=0.77* un r=0.89%*.

Lai spriestu par galas un buljona kopg€jo organoleptisko

novertéjumu, aprékinajam iegito kop&jo punktu summu (5. att.).
Starp kontroles grupas un 2. p&tijumu grupas galas paraugu kopnoveértéjumu
bija tikai 0.1 punkta starpiba. Buljona organoleptisko pazimju
kopnovértéjuma augstaku vértéjumu ieguva kontroles grupa, par 0.5
punktiem augstaku ka 2. p&tjjumu grupa un par 0.3 punktiem
augstaku ka 3. pétjjumu grupa. Tatad, kopuma varam uzskatit, ka
nedaudz augstaku organoleptisko pazimju vertjumu ieguva galas paraugi no 3.
petijumu grupas dzivnieku liemeniem. Starpiba ar kontroles grupu bija +0.1
punkts, bet ar 2. petijumu grupu — +0.5 punkti.
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5. attéls. Galas un buljona organoleptisko pazimju kopnovertgjums
Figure 5. Total valuation of organoleptic indices of meat and consomme.

Nobeiguma jauzsver, ka Latvijas tumsgalves tirSkirnes tekisi ir
piem@roti jeéru galas razoSanai. Tacu fermeriem, kuri vélas iegiit labas
kvalitates jéru liemenus un piedavat tos Eiropas Savienibas kop&jam tirgum,
Latvijas tumsgalves aitas jakrusto ar galas tipa Skirném, ka, pieméram,
Il1-de-France, ka rezultata butiski palielinds muskulaudu, bet samazinas
taukaudu un kaulaudu 1patsvars liement.

4. SECINAJUMI

1. Latvijas tum$galves tirSkirnes, ka ar1 Vacijas melngalves un Il-de-France
krustojumu jaundzimuSo skaitam un dzivmasai nav biitiskas ietekmes
uz to talako augSanas intensitati, Iidz ar to nobaroSanai vienlidz labi
izmantojami ka jéri vieninieki, ta dvini.

2. Palielinot dzivnieku kausanas vecumu, statistiski ticami palielinas
dzivnieka dzivmasa (r=0.68**), kas savukart biitiski palielina no viena
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liemena ieglito izcirtpu masu. Tom@r negativi ir tas, ka palielinas
iegiito liemenu taukaudu noslanojums.

Sakariba starp dzivnieku vecumu pirms kausSanas un dzivmasas
pieaugumu diennaktl no dzim$anas 11dz realizacijai ir negativa
(r=-0.82*%*), kas norada uz to, ka vecakiem dzivniekiem samazinas
dzivmasas pieaugums diennaktl un dzivmasas palielinajums vairs nav
ekonomiski pamatots.

Dzivnieku barojums pirms kauSanas ietekmé ieglto liemenu
muskulaudu attisttbas un taukaudu noslanojuma vertgjumu, jo
augstaks barojuma vert€jums, jo labak attistita muskulatiira un lielaks
taukaudu noslanojums.

Jéru gala ir uzskatama par pilnvértiga proteina avotu, jo ta satur ka
neaizvietojamas, ta aizvietojamas aminoskabes, pie kam galai ir zems
holesterina saturs. Latvija izaudz&to jéru muskulaudu piesarnojums ar
smagajiem metaliem un radioaktiviem nukleidiem pagaidam nav
novérots, jo to daudzums muskulaudos neparsniedz pielaujamo normu.

Petijuma laika noskaidrots, ka Latvijas tumSgalves Skirnes aitam
piemit virkne pozitivu saimnieciski derigu 1pasibu: laba augliba, jeru
saglabasana un pienigums. Skirnes dzivnieku piemérotibu galas
ieguvei nosaka apmierinosa tekiSu atraudziba, gar§ un plats kermenis,
kas pozitivi korel€ ar tadiem raditajiem ka kautmasu un muguras gara
muskula masu. Teku muskulaudos konstatéta lielaka kopgjo
aminoskabju summa un iegiits labakais galas garSas veértejums. Tomer
turpmaka selekcijas darba ir jauzlabo tadi liemena kvalitates raditaji ka
muskulaudu attistiba, jasamazina taukaudu noslanojums un lidz ar to
arT kopgjais taukaudu 1patsvars liemeni.

Izmantojot Latvijas tumsgalves aitu krustoSanai Vacijas melngalves
Skirnes vaisliniekus, var uzlabot sekojosus liemena un galas kvalitates
raditajus — palielinat kautiznakumu, samazinat liemena taukaudu
noslanojumu, palielinat muskulaudu ieguvi un lidz ar to ari galiguma
koeficientu, uzlabot muskulaudu un taukaudu attiecibu, palielinat
triptofana saturu muskulaudos.

Izmantojot Latvijas tumsgalves aitu krustoSanai Il-de-France Skirnes

vaisliniekus, var iegiit palielinatu kautiznakumu, labu liemena
kvalitati, t.i. labi attistitus muskulaudus un zemu taukaudu
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noslanojumu, augstu muskulaudu ieguvi, lidz ar to ar labu galiguma
koeficientu, ka arT palielinatu muskulaudu un taukaudu attiecibu un
salidzino$i augstaku aminoskabju triptofana un oksiprolina attiecibu.

KrustoSanas rezultata iegiitais jéru liemenu kvalitates uzlabojums dos
iesp&ju aitu audze€tajiem sanemt atbilstoSu samaksu par katru realiz&to
dzivnieku, pienemot tos realizacijai péc liemenu klasifikacijas jauna
standarta.

5. PRIEKSLIKUMI

Kvalitativas jeéru galas ieguvei Latvijas tumSgalves aitas ieteicams
izmantot ka mates Skirni.

Efektivakai liemenu un galas kvalitates uzlaboSanai lietot
II-de-France aitu S$kirni, kas selekcijas darba programma
ieskaitita treSaja neradnieciskaja grupa, pie kuras pieder arl
Tekselas, Suffolkas un citas galas tipa aitu Skirnes.

Latvijas tumsgalves Skirnes aitu galas produktivitates pazimju
uzlabo$anai jaizmanto vienreiz€ja Vacijas melngalves Skirnes asins
pielieSana (audz&Sanas metode, kas raksturojas ar vienreiz&ju
neradnieciskas $kirnes dzivnieku izmanto$anu krustosanai).

Jerus galai realizet 5 lidz 10 méneSu vecuma, jo vélaka laika strauji
picaug taukaudu patsvars liement.

Parstrades uzp@mumiem jauzsak jéru liemenu klasifikacija pec jauna

standarta, tadejadi materiali stimulgjot kvalitativas jéru galas ieguvi
Latvija.
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1. GENERAL CHARACTERISTICS
Topicality

Sheep-breeding industry in the whole world is competitive with
beef, pork, poultry meat and fish product industries. The consumer set aim
of sheep-breeding is to produce safe, nourishing, lean, homogenous lamb
meat. All the stages of meat production such as choice of the animal breed,
keeping, feeding, transportation and slaughtering affect quality of the
carcass, meat and meat products and they have to be included in the strategy
of improving meat quality.

Recently in Europe, including Latvia, problems related to
production of qualitative produce have become urgent. Therefore, a number
of research establishments in the whole world carry out research related to
factors affecting meat quality of different animal breeds.

Meat is considered to be one of the most valuable food products.
Its food value, or the biological value is determined by the amount of
proteins (indispensable amino acids), fat (poly-unsaturated and saturated
fatty acids), vitamins, macro- and trace elements (Zarins, Neimane, 1999).
It is believed that mutton is a high-quality and ecologically pure product,
because natural raw materials are used in feeding these domestic animals.

The market research experts forecast that in the European Union,
mutton will be insufficient at least until the year 2005. Therefore,
opportunities are to be searched how to import it. Latvia, having also
become a member state, will participate in ensuring the program of the
Common Market.

In Latvia, there are favorable conditions created for raising sheep
and sheep-breeding could become a significant branch of agriculture, which
could favor extra employment in the countryside and could bring effective
incomes.

The aim of the professionals in sheep-breeding is to develop a
stable branch of sheep raising and meat processing, which could produce a
qualitative, competitive goods both in the domestic and external market
(Ministry of Agriculture, Development Program, Year 2003). To attain it,
we have to improve indices of lamb meat productivity for the local Latvian
dark-head pedigree. One of the fastest ways to attain this aim is to use other
F1 - crossbreeding or non-related sheep breeds of meat type, particularly in
the related crossing.
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The aim, tasks, scientific and practical novelty

The aim of the research was to elicit if in the conditions of Latvia it is
possible to get quality lambs meat using the productive and nonproductive
opportunities of crossing the Latvian dark-head pedigree sheep developed in
Latvia.

To attain the set aim, a number of separate tasks are moved forward:

e to evaluate the most significant birth data for lambs of different
origin as well as intensity of growth, features of exterior and the
immunological status

e to carry out control slaughtering in order to evaluate the qualitative
indices of the carcass and meat according to the new standard of
classification, to evaluate proportions of the qualitative parts and
tissues, and to evaluate the amount and proportion of the obtained
by-products

e taking into account results of laboratory analyses, state quality and
chemical composition of the muscular tissues using the dispensable
and indispensable amino acids and also state meat contamination
with residual substances (heavy metals and radio nucleids)

e to evaluate the organoleptical properties of meat and consommé

e to determine the correlative relationship among the indications
under research - raising, the carcass and meat quality, including
variants of separate data to find out the most significant criteria
how to get quality lambs meat.

Scientific and practical novelty

e carcass quality for raised in Latvia lambs of different origin is
determined according to the new standard LVS 298:2000

e mass of the cut and its proportion in the carcass for the lambs
under the test is determined

e content of amino acids and residual substances in the muscular
tissues of the lambs carcasses is evaluated

e the organoleptical evaluation of the obtained meat and consommé
is carried out

e relations hip of raising indications is stated between the obtained
carcasses and quality of the muscular tissues.
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methods
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=  conclusions

= proposals

" annexes
The results of the research paper are summarized in 51 tables and 30
figures. 174 sources of literature are used.

2. MATERIALS AND METHODS

The research is carried out from 1997 until 2003 in the peasant
farm “Mezkalgji” of the village of Platone in the district of Jelgava.

Rams of different origin are used in the research. In the table
(Table 1), a control group and three research groups are used where crosses
of the Latvian dark-heads are combined with the German Blackheads and
I1- de- France pedigrees and biotechnological interference such as castration
is applied there.

Animals for the testing were chosen according to their origin,
similar age and live weight on the day of slaughtering. In order to state if
the age of slaughtering affects slaughter indices, animals of different ages
were slaughtered in all the research groups. Only well-fed animals were
selected. Difference in the live weight on the day of slaughtering in the
groups was not larger than +£5 kilos.

Applying the available indices of the live weight, the absolute
diurnal increase in the live weight (a) from birth till slaughtering was
estimated according to the formula (1).

A week before slaughtering, the animals were sheared, measured
and development of the backside and fatness in definite places (Norvele,
Neiland, Matisan, 2001) were evaluated (Normative Acts of Pedigree
Research, 2002).

Measurements:

= height of the back of the neck (from the highest point of the back
of the neck to the ground), in cm

= depth of the breast (from the back of the neck to the breastbone), in
cm

= sloping length of the body (from the forepart of the shoulder joint
to the sciatic hummock), in cm

= width of the sacrum in the knobs of the gut bones), in cm

Using the available measurements of the body, index of the format was

estimated according to the formula 2).

After slaughtering of the animals, all the obtained by-products of

slaughter were weighed. Forelegs were cut from the carcass to the
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carpal joints, hind legs to the tarsal joints, the head to the initial

cervical vertebra. The carcass was weighed still being warm

and in 12 h - cooled.

Measuring instruments used in the farm:

= scales with leverage to 100 kilos and accuracy +0.1 kg and to 500

kg (£0.2 kg)

= laboratory scales with accuracy +0.01 kg

=  apair of compasses (+0.1cm);

= dipstick (£0.1cm).

Quality of the carcass was analysed, applying the classification standard
LVS 298:2000 developed for sheep carcasses.

To describe evaluation of the muscular development, EUROP
letter indices were applied and they mean the following: E- excellent
development, U - very good development, R - good, O - satisfactory, P -
poor muscular development.

In order to carry out biometrical processing of the obtained data, they
were marked in the following way E-1, U-2, R-3, O-4, and P-5 (Hartjen,
1991).

The degree of fat layering is marked by the numbers from 1-5, where 1
- very poor, 2 - poor, 3 - satisfactory, 4 - high, 5 - very high.

After the evaluation, the carcass was divided into two parts. The right
part was dividend at the Department of Animal Sciences of the Latvia
University of Agriculture into cuts, according to the chart presented in
Figure 1 and weighed.

Thickness of the adipose tissues was measured behind the last rib. The
divided cuts were deboned and divided according to the type of tissues and
weighed separately: muscular tissues, bone tissues and connective tissues.
Correlations of the obtained tissues were determined: meat (muscular
tissuest+adipose tissues) and bone tissues (ratio of fleshiness), muscular
tissues and bone tissues, muscular tissues and adipose tissues.

Before slaughtering, the veterinary surgeon of the farm took 50 ml
of blood samples from the jugular ven which were stabilized in the test-
tubes for samples. In the same day, the prepared blood samples were sent to
the Control Laboratory of the State Diagnostic Centre of Veterinary
Medicine of the Republic of Latvia, to the Research Centre ”Sigra” of the
Latvia University of Agriculture and to the Biochemistry and Physiology
Laboratories of the Institute of Biology of the University of Latvia.

In the blood serum, we stated:

= the total amount of protein — spectrophotometrical method

= lysocime activity— infelometric method
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= the amount of the circulating immune complexes-

spectrophotometric method

= carotene — photocolorimetric method

=  Vitamin A- photocolorimetric method.

350-400 g of muscular tissues from the hip cut were used in the analysis of
meat composition (dry matter, protein, fat, ash, etc.).

To state the chemical composition of meat, the following methods were
used to analyse:

= contents of the free amino acids— the automatic analyzer of
amino acids T339
contents of water— Latv. TN 107056 — 92
dry matter-drying method, Latv. TN 107056 — 92
protein- Kjeldal method, LVS ISO 937 : 1978
oxyproline and tryptophan — photometric method

= fat— Sokslet method, GOST 23042 — 86, 4p.

= ash—-ISO936: 1998

= pH-LVSISO2917:1974

= cholesterol — Blur method .

To state the heavy metals and the radioactive nucleids, 350-400 g
of muscular tissues from the hip cut were sent to the Laboratory of the State
University of Novgorod. To state them, the spectrometric block— BDET —
20p No.1 56 was used.

At the Department of Animal Sciences of the Latvia University of
Agriculture, evaluation of the organoleptical properties of muscular tissues
was carries out. For tasting, 400 g of meat samples were taken from the hip
cut. Evaluation was carried out in the following order: at first, we assessed
externals, color, flavor, taste, fleshiness and consistency. Evaluation was
done in the 10 point system. In the evaluation, five tasters took part.

The mathematical processing of data was carried out, applying
analysis of dispersion, correlation, regression and variations. The data are
processed by Microsoft Excel for Windows 2000 (Arhipova, Balina, 1999)
and SPSS 8.0 program package (Arhipova, Balina, 2003; Backhaus et al.,
2000).

To designate relevance of the indication diference 2 levels of
relevance are applied: * p<0.05 and ** p<0.01, ** means, that the average
indices in the same row with different superscripts are substantially
different at the relevance level - * p<0.05.
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3. RESULTS

Starting the research, all the newborn lambs were registered on the
farm. However, for further analysis only studied indication figures of those
animals were used, which were used for control slaughters.

3.1. Analysis of growth and exterior indications for animals
under testing

After selecting the animals under slaughter, analysis of their birth
and growth indices was done. The average results obtained during the
research are depicted in Table 2. Statistically credible diference was not
observed in any of the completed groups where testing animals for growth
indications was carried out. The average number of animals under slaughter
at birth in groups was from 1.3 to 1.6 lambs per one yeaning, but the live
weight at birth- from 3.74 to 3.82 kg, which corresponds to normal average
live weight of rams (Normative Acts of Pedigree Research, 2002).

In the control and treatment group No. 3, more twins than in other
groups were included, which left impact on the estimated average live
weight of the mentioned groups of rams at birth. It was observed that rams
with blood of the Il-de-France pedigree in most cases were lighter in weight
at birth than progenies of other rams.

In Latvia, weaning of lambs from ewes is done at the age of 4-5
months. In order to compare the obtained lambs according to the live
weight, its adjusting to the age of 152 days is performed. Thus, the live
weight of animals under the research at the age of 152 days was averagely
from 31.8 to 34.8 kg. Separate animals reached the live weight of 45 kg and
it was possible to sell them directly after weaning from the ewes. Although,
progenies of the Il-de-France perigree rams were born with a lower live
weight, animals of the third research group gave higher live weight at the
age of 152 days (34.8 kg) and, wherewith, also with a higher increase of the
live weight during the period of suckling (204 g). Castration of the rams left
a negative effect on their further growth, which can be proved by a lower
increase of the live weight and the live weight at the age of 152 days,
respectively 31.8 kg and 185 g. After weaning from the ewes, the castrated
males continued to grow more intensively than rams from other groups.
Growth intensity of the first three groups was very low, only 61 to 81 g,
which can be explained by a more intensive animal growth during the
period of suckling and applied feeding technology of the weaned lambs on
the farm. Basically, pasture grass is used with insignificant fodder additives
as a result of which the needed level of energy for fast growth of the
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muscular tissues is not provided. Increase in the live weight of castrates
after weaning was essentially higher than for rams of other groups (p<0.05).

During the time of research, the animals were slaughtered starting
with the age of 5 months and to the age of 12 months, the live weights
beeing from 38 to 55 kg. The estimated average age before slaughter in
groups was within the limits from 278 to 318 days or averagely 9-10
months, but the average live weight from 44.0 to 47.5 kg. Increase in the
live weight from birth to the slaughter for some individuals varied from 120
to 226 g, but, averagely, in groups from 136 to 154 g.

The estimated mutual correlation of indications give evidence that
the age of the slaughtered animals had a medium-close positive correlation
with the live weight before slaughter (1=0.68**), which, depending on the
pedigree, is related to biologically explainable growth of sheep from 2 to 3
years of age. It is hastily to conclude that increasing the age of animal
slaughter is to be evaluated positively from the economic point of view,
because the most essential thing is growth intensity, not the absolute mass.
The animal becomes older and its growth intensity reduces. It can be proved
by the close negative correlation among the mentioned indications (r=-
0.82**), which we obtained in our research. For other growth indications,
the stated coherences were poor or average and were insignificant.

The main measurements, which are related to the meat industry,
are considered to be height of the scuff, depth of the breast, the sloping
length of the body and width of the sacrum. Besides the mentioned
measurements, also the shape of the sacrum and filling, which affects mass
of the hind part (Table 3.) have to be stated. As it is indicated by the
measurements of the hight of the scuff, progenies of the pure-bred Il-de-France pedigree
rams were with lower legs than the Latvian dark-head pedigree and
progenies of the half-bred German blackhead pedigree rams had. Essential
diferences were stated between the 4 th and 1st, and 4th and 2nd group
animals.

Depth of the breast was within the limits from 24 to 38 cm, but the
average measurements in groups were not essentially significant. Although,
the Latvian dark-head animals have a rather long body, rams under
slaughter among similar animals did not distinguish with the mentioned
indication of the body.

Animals of the second research group had a longer body - 67.3 cm.
Essentially larger format index of the body had animals from the 4th group
in comparison with the Ist and the 2nd groups. Wider sacrum had animals
from the 4th group, respectivelly 21.7 cm, but between the groups
significant diferences were not observed.
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Greater attention in evaluating exterior indications related to
productivity of the meat is to be paid to the development of the hind part,
because, for an animal with a wide sacrum, sinews of the hind part might be
weakly developed and, wherewith, there is also smaller result of the meat.

The 3rd group animals had better developed sinews, but less
developed- to the pure-bread rams of the Latvian dark-head pedigree,
respectively 27.1 and 24.9 points. Essential diferences were stated between
the evaluation of the 3rd and the 1st, and the 3rd and the 2nd groups of
animals, respectively 2.2 and 1.9 points (p<0.05).

Among the sloping length of the body, height of the scull and
width of the sacrum existed a medium-close positive, statistically credible
correlation, respectivelly r=0.69 and r=0.53. A weak positive coherency is
stated between the width of the sacrum and the hind part. Age of the
animals before the slaughter essentially affected all the mentioned
measurements of the body. And closer correlation is stated between the age
of the animal and the sloping length of the body (r=0.89). For the live
weight, essential coherency is stated before slaughtering with all the
registered measurements of the body, but weak cohererncy is stated in
evaluating the hind part in points.

3.2. Blood analysis of the biochemical indices of the rams

In evaluating the immunological status of the animals under
slaughtering, 3 animals were selected from every group. Blood samples
from the animals were taken before the slaughter. Although, the blood even
in the test-tubes was stabilized, the blood of the castrates, i.e., the blood of
the 4th group animals was coagulated when it was delivered at the
laboratory and, therefore, it was not utilized for further analyses. The
average data of the results of the biochemical composition of the blood
received from the laboratory are presented in Table 4.

The average amount of proteins in the blood serum of all the group
rams was in conformity with the physiological standards and fluctuated
within the limits from 6.73 - 7.57 g/100g. The smallest correlation of
albumines and globulines was stated for the 2nd group rams. If the level of
calcium in the blood of animals under the research corresponded to the
physiological standard, then phosphorus in the groups of the Latvian dark-
head and the half-bred Il-de-France pedigrees exceeded the upper limits.
Consequently, we can conclude that the rams of the German blackhead
pedigree had correct exchange of mineral substances in the body. In the
blood serum of the first research group of rams, the smallest amount of
lysocime- 0.76 mkg/ml was stated, but the largest CIK amount- 4.25 n.v.
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In none of the groups of the indicated data, significant differences
were not stated. Therefore, we can conclude that indices of the non-specific
resistance for animals in all the groups were similar.

3.3. Quality analysis of the carcasses

By quality of the carcass we understand its visual evaluation
according to the new standard of the carcass evaluation and also the result
of the qualitative cuts (in kg) and the peculiar weight (in %) from the mass
of slaughtering.

3.1.1. Evaluation of development of the muscular tissues of the
carcasses and layering degree of the adipose tissues

Evaluation of development of the muscular tissues of the carcasses
and the layering degree of the adipose tissues according to the new standard
was done soon after the slaughter (Table 5.). Results of the evaluation give
evidence that lamb carcasses of a satisfactory quality are obtained.
Development of the muscular tissues in 64.7% cases was good, but in 35%
cases- average. The best results showed progeny of the Il-de France sires (the 3rd
group), where in 100% cases good layering of the muscular tissues and in
71% cases low layering of the adipose tissues were observed.

The castrated progenies of the Il-de-France pedigree sires
according to the evaluation of the carcass were similar to the control group.
Also, animals from this group only in 50% cases received good evaluation
concerning the muscular development, but at the same time they had high
layering of the adipose tissues. About coherency of the visual assessment of
development of the muscular tissues and layering of the adipose tissues
related to indices of animal growth can be judged from the mutual
coherence of the obtained indices. As the obtained correlation indicates,
then, with increase of the age of the animals, essentially increased layering
of the adipose tissues (r=0.49), but development of the muscular tissues had
a weak positive correlation (r=0.12). Consequently, it is not useful to try to
increase the live weight of the animals under slaughter before slaughtering
by increasing their age, because purely visually, quality assesment
according to the mentioned indications will decrease. Increasing the live
weight of the animals under slaughter, essentially affected increase of
layering of the adipose tissues, but improvement in the development of the
muscular tissues was very poor, and it is not statistically credible. Increase
in the live weight from birth to the time of slaughter poorly correlated with
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evaluation of the development of the muscular tissues and layering of the
adipose tissues. Increase of the visual assessment of the muscular tissues,
which in reality is decrease in quality (R-3; O-4), is closely related to
increase in layering of the adipose tissues.

3.3.2.  Analysis of the result of slaughtering and the carcass cuts

After bleeding of the slaughtered animals and cutting offals which
are not included in the weight of the carcass, the obtained mass of
slaughtering, result of slaughtering, mass of the qualitative cuts and the
peseliar weight were determined in the carcass (Table 6., 7.).

Carrying out analysis of the result of the slaughter, it was
elucidated that averagely in the groups this index was not very high from
47.7 — 49.8% and in the groups of the research essentially did not differ.
The greatest difference was observed between the control groups and the
3rd treatment groups, which made 2.1% in favor of the 3rd group. In all the
groups, separate individuals gave the result of the slaughter higher than
50%, but the number of such individuals was greater among progenies of
the German blackheads and the Il-de-France pedigree sires. Wherewith, the
average difference in the mass of the slaughter between the 2nd and the 3rd
groups made only 0.8%.

Analysis of the parts of the carcass gives evidence (Table 7.) that
statistically smaller mass of the abdominal and the bar cuts was obtained
from the carcasses of the control group in comparison with the results of all
the research groups (p<0.05). Comparing the results of the 4th treatment
group in the mentioned indication, it was elucidated that they were
essentially higher as they had with the entired progenies of the same ram
(the 3rd treatment group), and carcasses of the 2nd group rams. Analysing
the peculiar weight of the cuts in the carcass, essential differences were
stated in 3 indications: with the neck, scuff and breast, abdominal and
lumbar cuts. The peculiar weight of the neck cut with the 4th group half
carcasses was credibly larger than with the 3rd group (p<0.05). In other
groups, although differences existed, they were insignificant. The peculiar
weight of the shoulder-blade part in none of the groups was not essentially
different. The peculiar weight of the scuff and breast in the carcass was
from 18.6 to 23.3%. Statistically credibly the control group differed from
the 3rd, 4th treatment groups (p<0.05), and the 2nd treatment and the 3rd, 4
treatment groups (p<0.05). Essentially larger peculiar weight of the
abdominal and lumbar cuts in the carcass is stated in the carcasses of the 3rd
and the 4th treatment group animals (15.1%, 15.4%) compared to the 1st
and the 2nd group (11.1%, 12.6%).
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In the retail trade and the wholesale trade the most qualitative is
considered to be the hip cut and the dorsal long muscle (longissimus dorsi).
Therefore, it was essemtial to analyse the obtained data in groups. Mass of
the hip cut in groups essentially did not differ and was 3.55 to 3.84 kg.
Also, essential differences were not observed in the peculiar weight of the
mentioned cut in groups. Larger differences were observed between the 3rd
and the 4th treatment group carcasses, in favor of the castrated progenies of
the I1-de-France rams.

Also, mass and the peculiar weight of the dorsal long muscle
were analysed in the half-carcass. Mass of the long dorsal muscle in
groups was within the limits from 600 to 650 g, but there were
individuals with mass of the mentioned index reaching 780 g (the 4th
group). The minimum value — 420 g was observed with the control group
animals.

Age of the slaughtered animals positively correlated with mass of
the neck, shoulder-blade, scruff-breast, hip and dorsal long muscle. Height
of the scruff had positive correlation with mass of the neck, shoulder-blade
and scruff-breast cuts, respectively r= 0.43*, r=0.65*%* r=0.59**. Apart
from the mentioned cuts, depth of the breast had also essential correlation
with mass of the hip-femoral cut and dorsal long muscle, respectively
r=0.60** and r=0.68**. The sloping length of the body and width of the
sacrum positively correlated with mass of the whole cuts, except mass of
the abdomen and the lumbar part (r=-0.24 and r=0.27). Essential coherency
was not stated in mass of the abdomen and lumbar cut with any of the
indications of the exterior. The evaluation of the sacrum had low coherency
with mass of the obtained cut of the hip (r=0.32).

The muscular tissues are the most qualitative part of the tissues in
the carcass, their peculiar weight in the carcasses of animals under the
research was within the limits from 56.3 — 62.2%, but in the absolute mass
from 6.09 to 6.59 kg in favor of the 3rd research group (Table 8).
Consequently, from every animal of the 3rd treatment group, averagely on
0.5 kg more muscular tissues were obtained than from one animal of the
control group. The peculiar weight of the muscular tissues from the control
group animals was essentially lower (-5.8%) in comparison with the
carcasses of the 3rd treatment group animals, and the 2nd and the 4thgroup
carcasses, but difference between these groups is not essential. The obtained
results indicate that in equal keeping and feeding conditions, individuals of
the pure-bred Latvian dark-head pedigree in the mentioned indication lack
behind the crossings.

In our days, the customer demands quality food, it also pertains to meat and
its products. Products of all animal breeds have to be as much as possible
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lean, because a large layer of fat does not make the offered animal eye-
appealing. Therefore, it was essential to elicit the peculiar weight of the
adipose tissues and thickness of the adipose tissues in the carcasses of
animals under research. Essentially lower mass of the adipose tissues and
the peculiar weight in the carcass is obtained from rams with the blood of
the Il-de France pedigree (the 3rd treatment group), compared to the 2nd
treatment group, respectively - 0.52 kg or — 4.2%, compared to the 4th
research group essential difference was stated only for the peculiar weight
of the adipose tissues - 3.5%. Similar data are obtained from the pure-bred
Latvian dark-head pedigree and the 2nd group of the research animals. The
smallest actual mass of kidneys and suet is obtained from the 2nd group of
the research animals, and it is essentially smaller compared to the control
group (-91 g). Essential differences are observed in the peculiar weight of
the mentioned indication between carcasses of the 2nd and the 1st
(-0.88%), and the 2nd and the 4th group animals (-0.70%). In order to
deeper analyse quality of the obtained carcasses, correlation of the obtained
tissues was determined (Figure 2.). Equal ratio of fleshiness was obtained
from the carcasses of the 3rd and the 4th animals groups under research, and
the obtained masses of meat and the bone tissues were - 3.5. Also, in both
other groups, it was equal - 3.5. The greatest statistical value was
determined for one of the carcasses under the research - 5.16, which
corresponds to the carcass indices of the meat-type lambs. Essentially
higher correlation of the muscular tissues and the adipose tissues is obtained
from animals of the 3rd research group compared to the control group
+1.5 (p<0.01), compared to the 2nd research group+1.3
(p<0.01) and the 4th research group+1.2 (p<0.05).

In the carcasses of the control group animals, there was the lowest
correlation of both the muscular tissues and the adipose tissues, and the
muscular tissues and the bone tissues (2.59 and 3.03).

3.4. Analysis of producing by-products of the slaughter

In the process of the slaughter, we obtained by-products of the
slaughter, which partly can also be used in food. They were
divided in 3 groups according to their value: piliferous, qualitative and
less qualitative ones.

Analysing numerical values of the piliferous by-products of the
slaughter, we found out that the average mass of the head in groups was from 2.44
to 2.82 kg, which from the live weight of the animals, averagely, made 5.45 to
5.96%. In the mentioned indication, credible difference in groups was not
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observed. The estimated average mass of the extremities was 1.02 to 1.5 kg.
Essentially heavier extremities, compared to the other groups, were obtained from
animals of the 4th treatment group. The same was also observed with the peculiar
weight of the extremities from the live weight before the slaughter. The average
mass of the animal skin was from 3.37 to 4.25 kg. In total, the 4th group animals -
castrates had heavier heads, extremities and skins. With progenies of the same
pedigree sires - rams, all the mentioned indications were with lower values.

Mass of the blood and the qualitative by-products and the peculiar
weight in the live weight are significant indices in characterizing
productivity. In the process of bleeding, the obtained mass of the blood was
within the limits from 2.4 to 2.9 kg. Difference was not essential.

Expressing the obtained quantity of the blood in % from the live
weight, it appeared that essentially larger peculiar weight of the blood was
obtained from the control group animals, which made 6.37% and was closer
to the data published in the sources of literature. Wherewith, we can
conclude that we could fullier bleed the carcasses of the control group
animals. It could be explained by the fact that animals of the control group
were more quiet in comparison with animals of other groups.

Mass of liver and its peculiar weight in the live weight with all the
groups were similar, respectively, from 0.74 to 0.88 kg and 1.6 to 1.9%.

Statistically credible difference in mass of the heart was obtained
between the 2nd and the 3rd group research animals (0.32 and 0.26 kg).
With progenies of the German blackhead pedigree (the 2nd treatment
group), the heart was, averagely, on 60 g heavier than it was with progenies
of the Il-de-France pedigree rams.

In the process of the slaughter, we obtained other, less significant,
but applicable for processing by- products of the slaughter. Mass of the un
emptied stomach and intestines was larger than that mentioned in other
sources of literature and made from 23.6 to 24.1% from the live weight of
the slaughtered animals, which can be explained by the fact that the starving
time of 24 h was not applied. Essential differences between the research
groups in the mentioned indication were not observed. Mass of lungs and
trachea in all the groups was similar. Nevertheless, the peculiar weight of
these parts from the live weight of the 2nd and 4th groups of research
animals was essentially lower than in the 1st and the 3rd groups.

Mass of the obtained by-products of the slaughter is closely related
to the obtained mass of the slaughter and the estimated result of the
slaughter (Figure 3.).

The largest peculiar weight of by-products of the slaughter and
wherewith the smallest result of the slaughter was obtained from the
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castrates, respectively 51.5 and 47.6%. Similar results are also obtained
from rams of the control group.

On the whole, we can conclude that carcasses obtained from the
3rd research group of animals were of higher quality.

The processing enterprises and, particularly, the customers are
interested not only in quality of cacasses, but also in quality of the
purchased meat.

3.5. Analysis of meat quality

For analysis of meat quality, we selected evaluation of chemical
composition of the muscular tissues, including amount of the essential
amino acids and the remainder substances, and the organoleptic evaluation
of meat and consomme. Analysis of the mentioned indications was carried
out for carcasses of the first three groups. After evaluating results of the first
year of research, castration of rams was terminated on the farm, because it,
was not considered to be economically justified. Wherewith, the 4th
treatment of research for further evaluation was not used.

3.5.1. Chemical composition of the muscular tissues

Quality of meat is determined by its composition, primaly, the dry
matter, feed and physiologically active substances concentrated in it.
In the previous sections, we stated that the muscular tissues make the largest
part of tissues in the carcass. Therefore, for further analysis, we used
samples of the muscular tissues from carcasses of the Ist, 2nd and the 3rd
groups of animals under the research (Table 9.). As the research results give
evidence, composition of the muscular tissues of animals in all the groups
was similar. In none of the obtained data, essential differences were not
observed, although in the absolute numbers, variation was observed. The
amount of the dry matter fluctuated within the limits from 25.7 to 26.7%.

The largest content of the dry matter and the registered protein in it
was in samples of the muscular tissues from the 2nd group of research
animals (26.7% and 19.8%). The smallest values of the mentioned data are
obtained from the samples of the muscular tissues in the control group
animals, respectivelly, 25.7 and 18.0%. Larger peculiar weight of the
intramuscular fat is in the samples of the muscular tissues from the control
group- 6.6%. The peculiar weight of ash in the samples of the muscular
tissues was 1.1 - 1.3%. The largest difference was stated between the
control and the 3rd treatment group, which amounted to 0.2%.
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In our research, increase in the live weight has left a positive effect
on the dry matter (r =0.65), but essentially positive- on the increase of the
peculiar weight of fat in the muscular tissues (r =0.87%%*).

3.5.2. Composition of amino acids in the muscular tissues

Composition and the amount of amino acids in proteins, give
evidence about their value (Table 10., 11.).

In the samples of the muscular tissues in groups, essential

differences in the composition of amino acids were not observed, which
could be explained by the fact that all the animals under the research, in the
period of breeding were in analogous keeping and feeding conditions.
From the group of the dispensable amino acids (Table 10.), in the samples
of the muscular tissues more was stated glutamic acid (29.83 -
36.12 mg%), alanine (18.39 - 19.79 mg%) and asparginic acid (16.69
- 19.8 mg%), but less - praline (6.78 - 7.78 mg%) and histidine (6.54
- 7.78 mg%).

The largest sum of the indispensable amino acids was obtained in
the samples of the muscular tissues from the control group, which compared
to the 2nd treatment group was on 2.1 mg%, but from the 3rd treatment
group - on 17.9 mg % larger.

From the indispensable amino acids (Talble 11.), in larger
quantities in the muscular tissues was stated lysine (17.23 - 18.86 mg%) and
threonine (12.73 - 16.07 mg%), but in less quantities - methionine (5.12 -
5.78 mg%) and phenylalanine (6.94 - 7.70 mg%). Also, in the sum of the
indispensable amino acids, the largest index was obtained in the muscular
tissues of the control animals. Wherewith, in the total sum of the stated
amino acids, unbeaten remained the control group. In order to state if age of
the slaughtered animals and live weight left impact on the composotion of
the existing amino acids in the muscular tissues, their mutual coherency was
determined. Age of the animals and live weight before the slaughter has no
essential coherency with content of amino acids in the muscular tissues. An
average negative correlation existed between age of the animals and the
amount of asparginic acid, arginine, histidine and proline, but we cannot
speak about credible effect of age on the mentioned amount of amino acids
in the muscular tissues.

Essential mutual coherency existed between separate dispensable
amino acids in the muscular tissues. A close positive coherency was
observed between glutamic acid and asparginic acid, arginine, histidine and
proline, but negative with alanine. Alanine compared to all the amino acids
included in the chart had an essential negative correlation. In turn, arginine,
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histidine and proline had positive connection with all the discussed amino
acids, except the already mentioned alanine. Similar analysis was carried
out with the indispensable amino acids stated in the muscular tissues.

Unlike composition of the dispensable amino acids, separate
indispensable amino acids have either essential positive and negative
coherency with age of the animals. So, increasing age of the slaughtered
animals within the limits from 6 to 12 months, we can forecast credible
increase in the content of threonine, but decrease of phenylalanine in the
muscular tissues. Negative correlation was stated in the content of lysine,
isoleucine and methionine, but it has no essential coherency with age of the
animals. The same as with the dispensable amino acids, the indispensable
amino acids also had neither close nor even average coherency with the live
weight of animals before the slaughter. Content of lysine had a close
credible positive coherency with the amounts of isolucine, phenylalanine
and methionine, but negative with the amount of threonine in the muscular
tissues. Adverse coherency was observed in the content of threonine and
leucine in comparison with other analysed irreplaceable amino acids, and
the negative correlation of threonine is essential, but with leucine - slightly
negative and insignificant. A close positive correlation was also observed
with isoleucine, phenylalanine and methionine.

Evaluating content of cholesterol in the samples of the muscular
tissues, it was stated within the limits from 44.31 to 53.40 mg%. Level of
cholesterol in the muscular tissues had a close positive correlation with the
live weight of animals before the slaughter (r=0.75), which, in turn, could
be related to increase of the peculiar weight of fat in the muscular tissues.

Apart from the already analysed amino acids, we also evaluated
content of tryptophan and oxiproline in the muscular tissues, and coherency
of both the mentioned amino acids. In our research, the obtained results
indicated that in the muscular tissues of the pure-bred Latvian dark-head
pedigree animals, more oxiproline was stated, but less - tryptophan.
Wherewith, the largest estimated proportion of both amino acids is obtained
from animals of the research group.

The amount of oxiproline in the samples of the muscular tissues
from all the research groups was similar, from 1.0 to 1.2 g/kg. The largest
amount of tryptophan was stated the muscular tissues of the 3rd group of
treatment animals, which was essentially larger than in the muscular tissues
of the control group animals (+0.9, p<0.05). Essentially higher correlation
of tryptophan and oxiproline was obtained in the muscular tissues of the 3rd
group of treatment animals compared to the control group (+0.9, p<0.01),
and in the muscular tissues of the 2nd group of treatment animals compared
to the control group (+0.7, p<0.01). Wherewith, we can conclude that
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according to the composition of both mentioned amino acids more valuable
muscular tissues were obtained from the 2nd and 3rd groups of research
animals.

One of the largest problems of our days is pollution of the
environment, its negative effect on the human health.

In order to state quality of lamb meat relating to the remainder
substances, we carried out analysis of contamination for the muscular
tissues to state separate heavy metals and radioactive nucleids there.

3.5.3. Analysis of the content of the heavy metals and radioactive
nucleids in the muscular tissues

In majority of cases, people consume the heavy metals and
radioactive nucleids together with food, in turn, animals - with feed, but
plants - from soil. Wherewith, it would be useful to analyse all the
mentioned links. In the given research, we tried to get an insight in this
problem, analysing samples of the obtained muscular tissues of lambs
(Table 12.).

Compared to the permissible standards, in all the samples, lesser
amount of the indices under analysis was stated. In the groups of research,
the obtained results did not essentially differ. We can conclude that at the
present moment, the ecological situation in Latvia is not endangered.

In selecting the product, customers chiefly rely on quality of foods
to be made from it. In order to elucidate it, we carried out the organoleptic
evaluation of the obtained meat and consomme at the Department of
Animal Sciences.

3.6. Organoleptic evaluation of lambs meat and consommé

In evaluating the organoleptic indications of meat and consomme
took part 5 workers from the Department of Animal Sciences.

3.6.1. Organoleptic evaluation of meat

Tasting results of the lean meat are summarized in Table 13.
Appearance of the prepared muscular tissues has higher evaluation in the
3rd treatment group (7.67 points), which was essentially higher than
in the control group (+0.47 points, p<0.05). Also, evaluation of
consistency of the muscular tissues in the samples of the given
group was essentially higher than in the control group (+1.13 points, p<0.05).
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Flavor of the prepared samples of meat in all the groups is
similarly evaluated. Taste and juiciness of samples in the control group
were evaluated higher, but statistically credible difference in the mentioned
indications in none of the groups was stated.

Evaluating appearance of the prepared samples, a close positive
correlation was stated with evaluation of samples on consistency (r=0.78%).
The mutual correlation in evaluating flavor and taste of meat and evaluating
flavor and juiciness was average, but it was not essential, respectively,
r=0.60 and r=0.43. Evaluation of taste was essentially related to the
evaluation of juiciness of meat r=0.78%*.

3.6.2. The organoleptic evaluation of consomme

Results of tasting consomme are depicted in Table 14. Consomme
obtained after preparing meat samples of the 3rd treatment group got the
highest evaluation in appearance and flavor, respectivelly, 7.07 un 7.60
points, but the lowest evaluation in flavor — 7.13 points. The aromatic
consomme was obtained from the meat samples of the control group - 7.73
points. Evaluation of taste with the mentioned group was only on 0.03
points lower than with the 3rd treatment group. In any of the evaluations,
essential differences were not observed. The appearance of consomme had
weak to an averagely negative correlation with the total evaluation of flavor,
taste and consomme. In turn, evaluation of flavor was essentially positively
related to the total evaluation of flavor and consomme, respectivelly,
r=0.77* and r=0.89*.

In order to judge about the total organoleptic evaluation of meat
and consomme, we estimated the obtained total sum of points (Figure 5.).
Although, the total evaluation of the organoleptical indications was similar,
samples of the 3rd group treatment animals got on +0.4 points higher
evaluation compared to the control group and on +0.3 points higher than
samples of the 2nd treatment group. Between the final evaluation of the
control group and meat samples of the 2nd research group, there was
difference only on 0.1 points.

In the total evaluation of the organoleptic indications of
consomme, the control group got a higher evaluation, on 0.5 points higher
than the 2nd treatment group and on 0.3 points higher than the 3rd treatment
group.

Finally, meat samples from carcasses of the 3rd group of research
animals got a higher total evaluation of the organoleptic indications.
Difference in the control group was - 0.1 points, but in the 2nd treatment
group - 0.5 points.
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4. CONCLUSIONS

Birth indices for the pure-bred Latvian dark-head sheep as well the
German black-head and the Il-de France crossing lambs as it is with
the number and live weight per litter at birth, have not essential effect
of the further growth intensity of lambs. Wherewith, for fattening
purposes both singles and lambs twins can be equally successful used.

Increasing age of the animal slaughter, essentially increases their live
weight (r = 0.68%) which, in turn, essentially positively affects
obtaining the larger part of cuts from the carcass, but it is negative that
layering of the adipose tissues increases.

Relationship between age of the animals and diurnal increase of the
live weight from birth to the slaughter is essentially negative (r = -082**)
what indicate that older animals diminishing daily live weight gain and
live weight increasing in this period not economical reasonable.

Fatness of the animals under slaughter essentially affects evaluation of
development of the muscular tissues in the carcasses and layering of
the adipose tissue, consequently that means the better is fatness the
better developed muscular tissues and bigger layering of adipose
tissues.

Lambs meat is considered to be a valuable source of protein because it
contains both the indispensable and dispensable amino acids and meat
has low content of cholesterol. In Latvia grown lamb meat muscular
tissue contamination with the heavy metals and radioactive nucleotides
temporarily not observed because it amount not exceed the permissible
standard.

During the research it was stated that the Latvian dark-head sheep
breed have a number of positive properties qualifying in the farm
management, for instance, good productivity, survival of lambs and
milkiness. In favor of meat can be mentioned such fact as the fast
growth of rams, a long and wide body, which positively correlates with
such slaughter indices as mass of the slaughter and mass of the long
dorsal muscle. In the muscular tissues of rams the largest sum of the
total amino acids and the best evaluation of meat taste were stated.
Nevertheless in the henceforward breeding work have to be improved
the carcass quality indices, for example, increase result of the slaughter
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and muscular tissues development, diminishing layering of the adipose
tissues and as the result — the amount of fat in carcass.

Using the German black-head sires in crossing the Latvian dark-head
ewes we can improve the following quality indices of the carcass and
meat of the lambs — increase result of the slaughter, decrease layering
of the adipose tissue in the carcass, increase the muscular tissue and
wherewith, ratio of flashiness and also correlation of the muscular
tissues and the adipose tissues, increase content of tryptophan in the
muscular tissues.

Using the Il-de-France breed sires in crossing the Latvian dark-head
sheep we can obtain a more effective improvement of the following
indications: an increased result of the slaughter, a good quality of the
carcass, i.e, good evaluation of the development of the muscular
tissues and small layering of the adipose tissues, a large number of
muscular tissues and wherewith, good ratio of flashiness and also
higher correlation of the muscular tissues and the adipose tissues,
comparatively higher correlation of tryptophan and oxiproline.

The obtained quality improvement of the lamb carcasses in the result
of crossing will enable sheep growers to get higher payment for every
sold animal according to the new standard of carcass classification.

5. PROPOSALS

In order to obtain quality lambs meat in Latvia, Latvian dark-head
ewes are recommended to be used as the parent breed.

For effective quality improvement of carcasses and meat is
recommended to use the Il-de-France breed whith in the program of
selection are included in the 3" non-related group to which belong
such of meat-type breeds as Texel, Suffolk etc.

In order to improve indications of meat productivity of the Latvian
dark-head sheep breed, a single blood adding from the German black-
head breed sires should be practiced (it is breeding method
characteristic with single blood adding from non-related breed for
crossing purposes).
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Lambs for meat should be slaughtered at the age 5 to 10 months
because in later period sharply increase fat content in animal body.

Meat processors should be started classification of the lambs’ carcasses
accordingly to the new standard thus materially stimulating production
of quality lambs meat in Latvia.
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