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ABSTRACT: A simplified method of simultaneous genotyping of bovine growth hormone (bGH) and prolactin (bPRL) has
been developed. The method is based on simultaneous amplification of fragments of the two genes by multiplex PCR, and
subsequent digestion of the products by two restriction enzymes (Alu I and Rsa I). Digestion with Alu I distinguished growth
hormone L and V alleles and did not cut within the prolactin fragment, while digestion with Rsa I allowed the differentiation
between the A and B alleles of bovine prolactin. All combinations of the known alleles could be detected by electrophoretic
separation on the same agarose gel. Frequency of the allele L of the bovine growth hormone gene in Slovak Pied, Slovak
Pinzgauer and Holstein was 0.55, 0.55 and 0.72, respectively. Frequency of the allele A of the bovine prolactin gene in the
same breeds was 0.87, 0.68 and 0.95, respectively.
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ABSTRAKT: Bola vyvinutd zjednoduSena metdda simultiannej detekcie genotypov rastového horménu (bGH) a prolaktinu
(bPRL) hovidzieho dobytka. Tato metéda je zaloZend na amplifikdcii fragmentov obidvoch génov sidasne, s vyuZitim
multiplex PCR a naslednym Stiepenim produktov dvoma restrikénymi enzymami Alu I a Rsa 1. PouZitim enzymu Alu I sme
rozliili alely L a V pre rastovy hormoén; tento enzym neStiepil fragment prolaktinového génu, zatial o Stiepenie enzymom
Rsa 1 ndm umozZnilo rozliSenie alel A a B génu prolaktinu. VSetky kombindcie zndimych alel méZu byt rozli§ené na tom istom
agarézovom géli. Frekvencia alely L pre rastovy hormén hovidzieho dobytka u plemien slovenské strakaté, slovenské pinz-
gauské a holsteinské bola 0,55, 0,55 a 0,72. Frekvencia alely A pre prolaktin u spominanych plemien bola 0,87, 0,68 a 0,95.

hovédzi dobytok; rastovy hormon; prolaktin; polymorfizmus; multiplex PCR

INTRODUCTION

Growth hormone (GH) and prolactin (PRL) are
known to be important regulators of mammary growth,
lactogenesis and lactation (Collier et al., 1984). The
use of such detectable markers in breeding programmes
could render the selection of animals more accurate and

efficient (Schlee etal., 1994b). Growth hormone and

prolactin genes are potential objects for studies of mo-
lecular variation associated with a quantitative trait lo-
cus (QTL) and are potential gene markers for milk pro-
duction in cattle.

Growth hormone and prolactin are members of one
family of polypeptide hormones which have evolved from
a common ancestral gene (Miller, Eberhardt,
1983). The mRNAs and genes for these hormones have
been described in several species including the bovine
(Sasavage et al, 1982; Woychik et al., 1982;
Gordon et al, 1983; Camper et al,, 1984). Both
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genes are single copy genes and consist of five exons
separated by four intervening sequences. Bovine pro-
lactin (bPRL) is approximately 10 kb in length
(Camper etal., 1984), whereas bovine growth hormone
gene (bGH) spans only 2 kb (Woychik et al., 1982).

In the bGH gene, one Alu I site in exon V involves
leucine (L) / valine (V) substitution in amino acid resi-
due 127 (Lucy et al., 1991), which was associated
with carcass gain in Simmental bulls (Schlee et al.,
1994a) and with milk production in Holstein cattle in
Canada (Sabour, Lin, 1996).

A silent A-G transition mutation at the codon for
amino acid 103 in exon III of bovine prolactin gives
rise to a polymorphic restriction site revealed by
Rsal (Lewin et al., 1992). There is no information
concerning effects on milk yield traits except one re-
port that PRL insertion/deletion is associated with dif-
ferences in predicted milk production in offspring of
Holstein bulls (Cowan et al., 1990).
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Bovine GH and PRL typings have been published as
single locus analyses (Schlee et al,, 1994a; Mitra
et al,, 1995; Sabour, Lin, 1996; Kopecny et
al., 1996).

The goal of this work was to develop a simultaneous
analysis of bGH and bPRL alleles by multiplex PCR
and to obtain the first information about the frequencies
of these alleles in different breeds of cattle in Slovakia.

MATERIAL AND METHODS

A random sample of 95 Slovak Pied cattle, 80 Slo-
vak Pinzgauer and 75 Holstein cattle was analysed.
DNA was isolated from blood by phenol-chloroform
extraction without previous cell lysis (Albarino,
Romanowski, 1994).

The PCR mix (30 pl) contained: 200 pM dNTPs,
PCR reaction buffer (10 mM Tris-HCl, pH 8.3, 50 mM
KC], 1.5 mM MgCl,), 0.5 uM each of the primers 5’ -
GCT GCT CCT GAG GGC CCTTCG -3’ and 5’ - GCG
GCG GCA CTT CAT GAC CCT - 3’ for bGH gene
(Schlee et al., 1994a) and 5’ - CGA GTC CTT ATG
AGCTTG ATTCTT - 3’ and 5’ - GCC TTC CAG AAG
TCG TTT GTT TTC - 3’ for bPRL gene (Mitra etal.,
1995), 1U Taq DNA polymerase (AGS, Heidelberg, Ger-
many) and approximately 100 ng DNA.

After the first denaturation step at 94 °C for 4 min,
samples were amplified in 35 cycles under the follow-
ing temperature conditions: denaturation step 94 °C for
20 s, primer annealing 59 °C for 20 s and primer ex-
tension 72 °C for 20 s with 5 min prolongation of the
extension step in the last cycle. The same PCR products
(15 pl) were digested separately with 5U of Alu 1 (AGS,
Heidelberg, Germany) for bGH and with 5U of Rsa
I (AGS, Heidelberg, Germany) for bPRL for at least
3 hours at 37 °C. The digested DNA was electrophore-
sed for 1.5 hours at 70 V in 1 x TBE on 2.5% agarose

1. Representative results of multiplex PCR -
RFLP analysis detected by agarose gel electro-
phoresis

Lane 1 - amplified fragments of bGH gene
(223 bp) and bPRL gene (156 bp); lane 2 —
sample digested with Rsa I and Alu I to show
heterozygotes in both genes (bGH - LV; bPRL
~ AB); lanes 3, 4 and 5 - samples digested with
Rsa I to show AB and AA genotypes of bPRL
gene; lanes 7, 8 and 9 — samples digested with
Alu 1 to show LL, LV and VV genotypes of
bGH gene; lane 6 — marker PhiX 174RF/Hae
III (Promega, Heidelberg, Germany)

bGH LV
bPRL AB
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gel (Boehringer Mannheim, Mannheim, Germany) con-
taining EtBr.

RESULTS AND DISCUSSION

The digestion of PCR products by two restriction
enzymes (Alu I and Rsa I) can be carried out simulta-
neously, because the same incubation buffer can be
used, but discrimination between specific alleles of
bGH and bPRL genes is difficult. Heterozygote geno-
types in both genes have six fragments 223, 171 and
52 bp for bGH gene and 156, 82 and 74 bp for bPRL
gene (lane 2). Therefore it was preferred to perform the
digestion of PCR products separately. Some possible
combinations of genotypes of these genes are shown in
Fig. 1.

The digestion of the PCR product of bGH with
Alu I revealed fragments 171 and 52 bp for LL and 223
bp (no digestion) for VV genotype. The digestion of the
PCR product of bPRL gene by Rsa I allowed differen-
tiation between AA genotype (156 bp) and AB genotype
(156, 82 and 74 bp). The genotype BB of bPRL gene
was not found in sample analyses.

Frequencies of alleles V and L of the bGH gene in
Slovak Pied, Slovak Pinzgauer and Holstein were 0.45,
0.45, 0.28 and 0.55, 0.55, 0.72, respectively. Frequen-
cies of alleles A and B of the bPRL gene in the same
breeds were 0.87, 0.68, 0.95 and 0.13, 0.32, and 0.05,
respectively.

In the literature there are several data concerning the
frequencies of bGH alleles. Zhang et al. (1993)
found frequency of L allele 0.91 in Holstein cattle, 0.76
in Limousin cattle and 0.73 in the Simmental breed. In
German Black and White cattle and the Braunvieh
breed the frequencies of this allele were 0.80 and 0.90
(Schlee et al., 1994a). Mitra et al. (1995) found
frequency of L allele 0.96 in Sahiwal zebu and 1.00 in

LL LV VV

AB AB AA

CZECH J. ANIM. SCI, 43, 1998: 53-55



Murrah and Nili/Ravi breeds. Lower frequencies of this
allele were found in our breeds. In bPRL, in Sahiwal
zebu, Murrah and Nili/Ravi, frequencies of allele A
were 0.51, 0.93 and 0.84. In German Black and White
and Braunvieh, frequencies of this allele were 0.80 and
0.61, respectively (Mitra et al., 1995).

There is no theoretical limit of increasing the num-
ber of loci investigated in one step. Chamberlain
et al. (1988) have achieved allele-specific amplification
of nine loci simultaneously; Lindersson et al.
(1995) have analysed three loci by multiplex PCR and
Iakubova etal. (1994) have identified three loci by
the same method. The number of restriction endonu-
cleases used in one digestion depends on their compati-
bility with the buffer used and the temperature of the
digestion conditions.

Thus, the development of the described method can
decrease the cost of the sample analysis and increase
the speed and efficiency of determination of bGH and
bPRL genes which can be used in breeding pro-
grammes. The next goal of our work is to investigate
the effects of alleles of bGH and bPRL genes on milk
production level in breed analysis.
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INTERAKCIE KADMIA, VAPNIKA A VITAMINU D3-1.25
DIHYDROXYCHOLEKALCIFEROLU VO VZTAHU
K AKTIVITAM CHYMOTRYPSINU V TRUSE NOSNIC

INTERACTIONS OF CADMIUM, CALCIUM AND VITAMIN D;-1.25
DIHYDROXYCHOLECALCIPHEROL IN RELATION TO ACTIVITIES
OF CHYMOTRYPSIN IN DROPPINGS OF LAYING HENS

M. Korénekl, B. Korénekovéz, J. Kottferova', P. Siklenkaz, A. Jackovéz, E. Hurn4®

1University of Veterinary Medicine, KoSice, Slovak Republic
2Research Institute of Experimental Veterinary Medicine, KoSice, Slovak Republic

ABSTRACT: Ten-month-old hybrid Tetra SL laying hens were included in the experiment. The birds were fed a complex
feed mixture of HYD-10 as a full-value feed with balanced components of nutrients, vitamins, and trace elements. Feed and
water were provided ad libitum, approximately 100 to 120 g/day. Laying hens were divided into 7 groups. The first three
groups were administered cadmium in the form of soluble salt of CdCl, per os at the following doses: group 1 - 0.3 mg.kg'l
of live weight (1.w.) throughout 150 days; group 2 - 10 mg.kg'l L.w. throughout 50 days; group 3 - 15 mg.kg"I L.w. throughout
30 days, once a day. The next three groups (4, S, 6) were administered Cd and also vitamin Ds-cholecalcipherol at the same
doses and at the concentration of 32 m.u./0.2 ml per os per a laying hen. Group 7 (control) was not supplemented. At the
end of the experiment, high specific activity of chymotrypsin (ACHT) was observed in droppings of laying hens as follows:
group 1 — 1 970.6 U/g; group 4 — 2 977.1 U/g; group 7 (control) — 2 693 U/g due to low Cd concentration (groups 1 and 4)
and excessive vitamin D5 in the diet. In groups with higher Cd supplementation (2, 3 and 5, 6) a decreased specific activity
of ACHT was found out when compared with control (7) ranging from 87 to 293.1 U/g also with vitamin D3 administration
(groups 5 and 6). The increase in Cd content in feed influenced the decreased feed intake and it also inhibited the activity
of ACHT in the droppings of laying hens. The mechanism of Ca deficiency after the exposure of laying hens to Cd and the
effect of vitamin Dj is subject to further discussions.

cadmium,; toxicity; vitamin D3-cholecalcipherol; laying hens; calcium; inhibition of chymotrypsin

ABSTRAKT: V experimente boli pouZité 10mesa¢né nosnice plemena hybrid Tetra SL, kfmené komplexnou kfmnou zmesou
HYD-10 ako plnohodnotnym krmivom s vyvdZenymi zloZkami nutrientov, vitaminov a stopovych prvkov. Prijem krmiva
a vody bol ad libitum, priblizne 100-120 g na deii. Nosnice boli rozdelené do 7 skupin. Prvym trom skupindm sa podavalo
Cd vo forme CdCl, per os v tychto davkach: 1. skupina — 0,3 mg.kg'l Zivej hmotnosti (Z.h.) po¢as 150 dni, 2. skupina —
10 mg.kg’l Z.h. poas 50 dni, 3. skupina: 15 mg.kg’I Z.h. podas 30 dni, jedenkrit denne. Druhym trom skupindm (4, 5, 6)
sa podaval s Cd v tych istych davkach aj vitamin Dj-cholekalciferol v koncentracii 32 m.j./0,2 ml per os na jednu nosnicu.
Skupina 7 (kontrolna) bola bez pridavkov. Na konci experimentu sme pozorovali v truse nosnic vysoku Specificki aktivitu
chymotrypsinu (ACHT) v 1. skupine — 1 970,6 U/g, v 4. skupine — 2 977,1 U/g a v 7. skupine (kontrolnej) — 2 693 Ul/g, a to
v dosledku nizkej koncentrdcie Cd (1. a 4. skupina) a nadbytku vitaminu Dy v diéte (7). V skupindch s vy$8im pridavkom
kadmia (2, 3, 5, 6) bola zistend zniZena Specifickd aktivita ACHT oproti kontrole v rozmedzi 87-293,1 U/g, aj pri podani
vitaminu D5 (5. a 6. skupina). Zvy3enie obsahu kadmia v potrave malo vplyv na zniZeny prijem potravy a tieZ ovplyvnilo
inhibi¢ne aktivitu ACHT v truse nosnic. Mechanizmus karencie Ca po expozicii nosnic s kadmiom a vplyv vitaminu D5 je
dalej diskutovany.

kadmium; toxicita; vitamin D;-cholekalciferol; nosnice; vapnik; inhibicia chymotrypsinu

UvVOoD myslu a energetiky, si réznymi typmi xenobiotik kon-
taminované okrem pddy, atmosféry a vody aj rastliny,

Technicky pokrok vo svete prinasa okrem svojich  zvierata a ludia.
kladnych vyvojovych tendencii aj negativne ddsledky Kadmium (Cd) je abiogénny toxicky prvok. Do at-
na globélne Zivotné prostredie. Vplyvom znelistuji- mosféry a odtial do rastlinnych a Zivo¢i¥nych tkaniv sa
cich latok a emisii, hlavne v oblastiach taZkého prie- dostane aj napr. veternou er6ziou kontaminovanej
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pody. Maxnmalna tolerovania davka v ovzdusi je
0,003 mg/m' Nebezpedenstvo Cd pre organizmus hy-
diny je hlavne v jeho zvySenej biokumulacii vo vniitor-
nych organoch (Korénekova et al, 1995; Dob-
rzansky et al.,, 1996; Bokori et al.,, 1996).
U nosnic je nebezpedenstvo ukladania kadmia v bielku
a Zzltku vajec spojené s dekalcifikdciou ich ¥krupiny
a so zniZenim jej pevnosti (Siklenka et al., 1994;
Holcman, Smodis, 1995).

V organizme hydiny je vadpnikova (Ca) homeostiza
regulovana zhodnymi reakciami tyroidalneho horménu
kalcitoninu a vitaminu Ds-dihydroxycholekalciferolu
(kalcitriol), ktoré podporuju utilizaciu Ca v kostiach.
Do vapnikového metabolizmu moZe zasahovat aj anta-
gonista parathyreoidny hormén (PTH), ktory pomocou
enzymov odbirava Ca z kosti (Akiyama et al.,
1990). Kalcitriol pdsobi na Calmodulin, intestindlny Ca
vizobny protein a indikuje jeho tvorbu. Potrebny je pri
transporte Ca cez Crevnu stenu. V dosledku vysokej
afinity mdZe na seba viazat namiesto vapnika kadmium
a olovo, alebo aj i6ny hlinika (Akyiama etal., 1990;
Dunn etal, 1995; Fullmer, 1995). Zvysenie tych-
to toxickych i6nov vo viazobnom proteine sa prejavi
zniZzenim aktivity Ca-ATP-dzy a Calmodulinu a kon-
centrécie cirkulujiceho kalcitriolu a nasledne znizenim
Ca dietédrnej trovne.

Cielom in vitro pokusu bolo stanovit aktivitu lyofi-
lizovaného o-chymotrypsinu a) po pridavku CdCl,,
b) po pridavku CaCl, v pufrovom médiu.

Cielom modelového pokusu bolo hlbSie spoznanie
fyziologickych a adaptaénych mechanizmov Zivych or-
ganizmov a sledovanie vzajomnych interakcii medzi
Cd, Ca a vitaminom D3 vo vztahu k aktivitim chymo-
trypsinu v truse hydiny. Vychadzalo sa z poznatku, Ze
pri expozicii organizmu Cd dochddza ku poklesu ab-
sorpcie Ca a k negativnej vipnikovej rovnovahe. Na-
kolko ma vitamin D5 vplyv na metabolizmus Ca, pri-
stipilo sa k jeho pridavku. Koneénym ciefom bolo
ndjst vhodny postup na eliminiciu negativnych vply-
vov Cd na organizmus hydiny.

MATERIAL A METODY

Aktivita chymotrypsinu po pridavku CdCl, a CaCl,

Aktivita chymotrypsinu (ACHT) bola stanovena

a) po pridavku CdCl,(O,1, 1.5, 15, 25, 45, 80 mmol.I™!)
v pufrovom médiu;

b) po prldavku CaCl, (5, 10, 15, 30, 50, 70, 90, 110
mmol.I"") v pufrovom médiu, za tychto reakénych
podmienok:

1,8 ml 0,05 mol.I"! Tris/HCI tImivého roztoku pH
7,8 s rozdielnou koncentriaciou CaCl, (pripadne
CdCl,), s pridavkom 0,1 ml 107 mol.I”! substratu
rozpusteného v 5% DMFA. Reakcia bola iniciovana
pridanim 0,1 ml o-chymotrypsinu. V pokusoch bol
pouzity substrat Succ-(Gly),-Phe-pNA (p-nitroani-
lid) syntetizovany E. Kasafirkom (Vyzkumny dstav
pro biochemii a farmacii, Praha, Ceska republika).
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Substrat bol rozpusteny v uvedenom reakénom
médiu.

Aktivita chymotrypsinu v odobratom truse nosnic
(modelovy pokus s hydinou)

K experimentdlnym pracam bol pouZity znaskovy
hybrid Tetra Sl vo veku 10 mesiacov z Agrokombindatu
Torysa. Nosnice boli rozdelené do siedmich skupin po
Siestich kusoch. V prvych troch skupinach sa perorilne
aplikoval CdCl, v kazdom dm takto:

1. skupina 0,3 mg. kg
2. skupina 10,0 mg. kg'l z h
3. skupina 15,0 mg.kg z.h.

V dal§ich troch pokusnych skupindch sa kazdy dei

spolu s kadmiom peroralne dp]lk()VZﬂ aj vitamin Dj takto:
4. skupina 0,3 mg. kg Z h. + vitamin Dy
5. skupina 10,0 mg. kg z.h. + vitamin Dy
6. skupina 15,0 mg. kg z.h. + vitamin Dy

V 7. skupine (kontrolnej) sa CdCl, ani vitamin Dy
nepodéval.

Dlka expozicie kadmiom, teda rézna doba ukoncenia
pokusu, bola v jednotlivych skupindch rozdielna, vzhla-
dom na koncentrécie podévzmeho kadmia nosniciam.

Pri davke 15 mg. k«' CdCl, (3. a 6. skupina) trvala
expozicia 30 dni, pri divke 10 mg. kg'I CdCl, (2. a 5.
skupina) trvala expozicia 50 dni a u skupin s najniZSou
davkou kadmia (1. a 3. skupina) a u kontrolnej skupiny
bol pokus ukonceny na 150. den (Tab. I).

Vitamin D3 bol poddvany per os vo vode kaZdej
nosnici individudlne s injekénou striekackou v riedeni
odporicanom vyrobcom pripravku Galena-Opava, ako
déavka preventivna (32 m.j./0,2 ml). VSetky nosnice boli
kimené kompletnou kimnou zmesou pre uzitkové nos-
nice HYD-10 (racionélna s metioninom — NV-RM), ur-
¢enou ako plnohodnotné krmivo na celé obdobie znas-
ky bez dopliiovania inymi pridavkami. Stanoveny
obsah vapnika a kadmia v kimnej zmesi bol 30 g.kg']
Ca a 0,008 mg.kg’l Cd. Vodu a kimnu zmes dostévali
nosnice ad libitum.

V cCerstvom truse nosnic bola na zaiatku, v priebe-
hu a na konci pokusu stanovena 3pecifickd aktivita

1. Priebeh odberu vzoriek trusu hydiny (v diioch) v jednotlivych
pokusnych skupiniach — The course of the sample collection of
poultry droppings (in days) in individual experimental groups

Pokusni Zaciatok Priebeh Koniec
skupina' pokusu® pokusu® pokusu*

I 0 30 150

2. 0 30 50

3 0 30 -

4. 0 30 150

5. 0 30 50

6. 0 30 -

T 0 30 150

':xpcn‘ 1 group. % gi g of experiment, 3 course of experi-

ment, “end of experiment
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chymotrypsinu, po hydrolyze chromogénneho substratu
Succ-(Gly),-Phe-pNA.

Na stanovenie aktivity chymotrypsinu bola pouZita
metodika autorov Sulik et al. (1992) a Rosival
et al. (1993).

Chymotrypsin bol extrahovany z 1 g erstvého zmie-
Saného trusu v 10 ml 0,5 mol.I"! NaCl s 0,1 mol.I™!
CaCl, za nepretrZitého premieSavania pocas 2 hodin pri
laboratérnej teplote. Suspenzia extraktu bola centrifu-
govana pocas 5 minut pri 5 000 x g. Supernatantni
frakcia bola pouZita ako zdroj enzymu.

K 0,1 ml substritu rozpustenom v tlmivom roztoku
(1,8 ml) bol pridany 0,1 ml extraktu trusu, ktorym sa
reakcia iniciovala. Rychlost chymotrypsinom katalyzo-
vanej hydrolyzy Succ-(Gly),Phe-p-nitroanilidu bola
zistena kineticky pri 405 nm na baze merania absorpcie
p-nitroanilidu uvolfiovaného hydrolyzou za podmienok
nultého poriadku reakcie pri teplote 25 °C. Na meranie
bol pouZity spektrofotometer Spekol so zapisovacom
K 200 (Zeiss, Nemecko). Vysledky boli vyhodnotené
3tatistickym programom Microsoft Excel 7.0.

A 405

Tento nas Ciastkovy experiment je sucastou vyskum-
nej tdlohy &. 165-05 (UEVM, Kogice, 1994).

VYSLEDKY

Pdsobenim CdCl, v laboratérnych podmienkach na
serinovii endoprotedzu chymotrypsin sme pozorovali
vyrazny inhibiény efekt Cd na aktivitu chymotrypsinu
(ACHT) v zavislosti od jeho zvySujicej sa koncentra-
cie (obr. 1). Naopak vépenaté iény pouZitého CaCl,
pdsobili ako aktivator chymotrypsinu (obr. 2).

Aktivitu chymotrypsinu v truse nosnic v priebehu
pokusu uvadzame v tab. II. V 1. skupine bola priemer-
nd hodnota ACHT, ziskand zo 6 stanoveni na konci
pokusu, 1 970,6 U/G. Poukazuje to na dostatok Ca
v kfmnej zmesi HYD-10, adapticiu hydiny na krmivo
a prostredie a zvySenu absorpciu Ca z &reva do orga-
nizmu pod vplyvom vitaminu Dj, ktory je v potrave,
pri¢om inhibicia chymotrypsinu kadmiom (Cd) pri jeho
malom mnoZstve (0,3 mg.kg’l z.h. CdCl,) je nizka.

1. Zavislost aktivity chymotrypsinu na
K dcii CaCl, — Depend of chy-
motrypsin activity on CaCl, concentration
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V 2. skupine sme na 50. deii pokusu zistili signifi-
kantne niZ$iu priemerni hodnotu ACHT - 247,2 U/g.
Bola sp6sobend zvySenym prijmom Cd do orginov,
pravdepodobnym poklesom absorpcie Ca vplyvom Cd
v &reve a inhibiciou chymotrypsinu Cd v porovnani s
kontrolnou skupinou.

Po podani najvy$sej davky Cd nosniciam 3. skupiny
dosahovala priemernd hodnota ACHT iba 87,0 U/g.
Prejavili sa tu signifikantne vyraznej$ie u¢inky Cd ako
u 2. skupiny. Aktivita ACHT bola nizka a zavisela od
prijatého mnoZstva krmiva a tym aj koncentricie Ca,
od typu individua a od zédpalovych procesov v reve
(diarhoe, kyslé pH).

V 4. pokusnej skupine bola dosiahnutd priemerna
hodnota aktivity ACHT 2 977,1 U/g. V tejto skupine
bola zaznamenana o 1 000 U/g vysSia aktivita chymo-
trypsinu v porovnani s 1. skupinou bez pridavku vita-
minu D;. Pésobenim pridavku a tym nadbytku vitami-
nu D3 v 4. skupine doSlo pravdepodobne k zvySenej
absorpcii Ca.

Na konci pokusu bola aktivita ACHT v 5. skupine
(293,0 U/g) a v 6. skupine (221,1 U/g) pribliZne rov-
naka v porovnani s 2. skupinou bez pridavku vitaminu
D5 (tab. II). Vo v3etkych uvedenych skupinéch, napo-
kon aj v 3. skupine (87,0 U/g), sme pozorovali signifi-
kantne vyrazny vplyv Cd na ACHT oproti kontrole.

V 7. skupine (kontrolnej) bola na 150 deii zistena
vy$$ia priemerna hodnota aktivity ACHT (2 639,9 U/g)
v porovnani so 4. skupinou (2 977,1 U/g). Dlhodobé
podévanie plnohodnotnej kfmnej zmesi malo vplyv na
aktivitu ACHT a metabolizmus Ca, nakolko Ca je ne-
vyhnutnym aktivitorom ACHT aj trypsinu.

DISKUSIA

Vplyv Cd na organizmus v oblasti metabolizmu je
znaény. Kadmium je kumulované v pedeni a v renél-
nych tubuloch obli¢iek je viazané na Specificky protein
metallothionein (Chalabala, Lehky, 1992).
Kadmium zniZuje aktivitu trypsinu a pepsinu a aktivuje

argindzu (Sugawara, Sugawara, 1977; Sik-
lenka, 1994; Kottferov4a, Korénekovai,
1996). Podobny inhibi¢ny ucinok Cd na ACHT sme
pozorovali aj v naSom pripade v zavislosti od jeho zvy-
Sujiicej sa koncentracie (obr. 2). Naopak ako aktivator
chymotrypsinu st i6ny Ca (obr. 1). Referenéna hodno-
ta, t.j. fyziologické rozpitie Specifickej aktivity chy-
motrypsinu v truse hydiny, bola stanovena uZ v predos-
lych publikéciach v rozpiti 240 + 220 U/g (Rosival
et al.,, 1993). Alkalickd fosfatdza a cytochrémoxidaza
st vo¢i Cd len malo citlivé, naproti tomu sukcinylde-
hydrogenaza je vysoko citlivi naiény Cd (Southard
et al., 1974). Podobne po expozicii Cd inhibovala le-
talna davka mitochondridlnu fosforylaciu v pedeni
(Miiller, Stacey, 1989). Blahovec et al.
(1971) pozorovali vplyv Cd na aktivitu arylamidézo-
vych enzymov v supernatantnej frakcii kuracej pecene,
ktory bol silne inhibiény. Vyrazny uc¢inok Cd na Zivy
organizmus bol pozorovany u kur¢iat kimenych s pridav-
kom 50-100 mg.kg‘l, kde doslo k vyraznym zmenim
aktivity enzymatickych systémov (zvySenie aktivit v krvi
— ALP, AST, ALT, LDH), (E1-Sebai et al., 1994).

Podévanie diéty s nizkym obsahom Ca a bielkovin
zvysilo absorpciu Cd ¢revnym traktom, ktoré prestupo-
valo bez ucasti $pecifického nosiéa (Foulkes, 1989).
Winkler a Rambeck (1984) vykonali sledova-
nie pri réznom zisobovani kur¢iat Ca, P a vitaminom
Dj3. Adekvitne zasobenie organizmu Ca zniZuje reten-
ciu Cd v oblickich o 50 % v porovnani so skupinou
kfmenou hypokalcemickou diétou.

Bauman et al. (1994) zistili u kur&iat intoxikova-
nych s vy§§imi ddvkami kadmia po pridavku cholekal-
ciferolu (zdroja vitaminu D) do diéty normalizdciu P
a Ca metabolizmu. Tam, kde bol dostatok Ca a vitami-
nu D3, bola depozicia Cd v kostiach niZia, t.j. hlavne
pri niz8ich davkach Cd. Podobni redukciu retencie Cd
vplyvom prijmu dietirneho vitaminu D; uvadzaji aj
Rothe etal. (1992). Ochranny vplyv G€inku vitaminu
D; na intoxikované kur¢atd potvrdili Siklenka et
al. (1994). Experimentalne bolo dokédzané, Ze zmeny
v organizme indukované Cd prebiehaju v dosledku po-

II. Stanovenie chymotrypsinovej aktivity (ACHT) v truse nosnic v priebehu pokusu (vyjadrené v U/g) — Determination of chymotrypsin
activity in droppings of laying hens throughout the experiment (expressed in U/g)

Pokusné Zatiatok pokusu? Priebeh pokusu® Koniec pokusu®

skupina! x st x st x st
1. 155,1 50,98 345,1 69,88 1970,6 412,62
2, 337,5 85,47 276,5 78,89 247,2" 37,00
3. 343,8 33,73 87,0" 34,95 - -
4. 2013 25,45 12748 113,95 2977,1 134,48

8 407,3 68,58 1253" 34,86 293,1° 20,44
6. 218,1 51,38 222,1° 55,12 - -
7. 425,7 67,04 278,6 38,20 2 693,0 663,94

n= 6
Statistickd vy ¢ na hladine P < 0,05 - statistical significance at a level P < 0.05

For 1-4 see Tab. I
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rich v metabolizme vitaminu D, $pecialne inhibiciou
vitaminu 1,00 25(OH),-vitaminu D3 produkovaného
v oblikach. Pravdepodobny mechanizmus inhibicie
posobenia vitaminu D3 na metabolizmus Ca je spdso-
beny nahradenim vapnika kadmiom v Calmoduline
(Akiyama et al, 1990).

V naSom experimente bolo zistené, Ze v 1. a 4. sku-
pine boli v ddsledku nizkeho mnozstva Cd a dostatoc-
ného mnozstva vitaminu D5 a Ca v diéte pozorované
na konci experimentu vysoké aktivity ACHT (Tab. II).
Vysledky kontrolnej vzorky (7. skupina) poukdzali na
zvySenu aktivitu ACHT v ¢reve a tym nepriamo na
zvySeny metabolizmus, utilizaciu Zivin vyrovnanej
kfmnej dévky v produk&nych chovoch nosnic pri jej
dlh§om podavani. Na druhej strane vitamin D
v 4. skupine napomaéhal vstrebavaniu Ca, zvySujiceho
aktivitu ACHT v Creve, v dosledku ¢oho nebol tGcinok
nizkej davky kadmia na ACHT vyznamny (tab. II).

Cast vitaminu D5 sa v krmive mohla rozkladat svet-
lom, statim a teplotou. Podobne krmivo aj vplyvom
CdCl, nemuselo byt prijaté v divkach 100-120 g den-
ne na kus, ako to predpisuje receptira, ale pravdepo-
dobne v davkach niZsich ako 100 g. Preto denna davka
vitaminu D4 okolo 200 m.j. v krmive bola postacujiica
pre 1. a 7. skupinu, ale nedostaCujica pre 2. a 3. sku-
pinu s vy$§im obsahom Cd. Preventivna davka s vita-
minom Dj spolu s kimnou davkou s obsahom vitaminu
Dj mala zjavny G¢inok na 4. skupinu, ale nie na 5. a 6.
skupinu s vy$§im pridavkom CdCl,.

V silade s pracami inych autorov (Akiyama et
al.,, 1990; Tsuritani etal, 1992), kde Q¢inok vita-
minu D3 bol inhibovany s vysokymi davkami Cd, aj
v nafom pokuse bol po podani vys§ich divok Cd
v skupinach 2, 3, 5 a 6 zniZeny GCinok vitaminu Dj,
a to hlavne v 5. a 6. skupine, a celkova ACHT bola pri
zvySenom podani Cd v tychto Styroch skupinich len
v rozmedzi 87-293,1 U/g. PretoZe vplyvom Cd bol pri-
jem potravy zniZeny, a tym aj obsah Ca a vitaminu D5,
doslo okrem intoxikacie tieZ k exitu niektorych nosnic
v skupinich 2, 3, 5 a 6. Dalej sa vyskytli pri odbere
trusu diarhoe, zvy$ena tvorba mukézy v dosledku za-
palu ¢revnej sliznice aZ malabsorpcie.

ZAVER

Na zaklade ziskanych vysledkov je moZné skonsta-
tovat vyrazne pozitivny d¢inok vitaminu D3 na orga-
nizmus exponovanych zvierat. Vitamin D5 reguluje pri-
jem Ca, a tym aj zniZenie Cd v organoch (v &reve,
v kostiach), a je nepriamym aktivatorom chymotrypsi-
nu cez Ca i6ny.

Ziskané vysledky prispeji k uplatneniu vitaminu Dy
vo vyzive hydiny, pri eliminécii toxického acinku Cd.
Cd je nebezpecny toxicky prvok, ktory zasahuje do
funkcie organizmov aZ na subceluldrnej drovni, kde
modZe vyvolat ireverzibilné zmeny. Z toho dbévodu je
potrebné zniZzit vyskyt tohto rizikového prvku v Zivot-
nom prostredi.
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THE EFFECT OF PROBIOTIC PREPARATIONS
CONTAINING SACCHAROMYCES CEREVISAE

AND ENTEROCOCCUS FAECIUM IN DIETS WITH
DIFFERENT LEVELS OF B-VITAMINS ON CHICKEN
BROILER PERFORMANCE

UCINEK PROBIOTICKYCH PREPARATU NA BAZI SACCHAROMYCES
CEREVISAE A ENTEROCOCCUS FAECIUM VE SMESICH S ROZDILNOU
HLADINOU VITAMINU SKUPINY B NA UZITKOVOST KURECICH
BROJLERU

I. Kumprecht, P. Zoba¢

Research Institute of Animal Nutrition, Pohorelice, Czech Republic

ABSTRACT: A two-factor feeding and comparative trial with broiler chickens of ROSS hybrid was conducted to study the
effect of probiotic preparations containing Saccharomyces cerevisae and Enterococcus faecium applied to diets with full and
reduced levels of B-vitamins, as exerted on chicken weight and feed consumption, lactic acid concentration and carboxymet-
hylcellulase activity in the cecum chyme of chickens. Factor A represented probiotic preparations a, — control, a; — Saccha-
romyces cerevisae var. elipsoideus, a; — Saccharomyces cerevisae 1026, a3 — Enterococcus faecium C-68, ay — Saccharomyces
cerevisae var. elipsoideus + Enterococcus faecium C-68, a5 — Saccharomyces cerevisae 1026 + Enterococcus faecium C-68.
Factor B represented diets with a full vitamin level (by) and a reduced vitamin level (b)). The trial lasted 42 days. The ’
preparations highly significantly (P < 0.01) increased chicken weight at 21 days of age while higher weights were recorded
in groups a, and as. Higher average values of experimental groups were also recorded at 42 days of age, but they were not
statistically significant. Corresponding results were achieved in feed consumption per 1 kg of weight gain: the significantly
(P < 0.05) lower consumption was recorded in chickens receiving diets BR1 with probiotic preparations in groups a, and as.
The reduced vitamin level in diets b, of group B resulted in the significantly (P < 0.05) to highly significantly (P < 0.01)
lower weight of chickens, and in the higher total feed consumption per 1 kg of weight gain on average. The effects of probiotic
preparations were significantly higher in the group of chickens receiving diets with the lower level of B-vitamins. The final
weight of chickens receiving diets with probiotic preparations was higher by 3.4-6.3% and the total feed consumption was
lower by 3.55-6.28% in comparison with the control (agb,); the best results of weight were obtained in groups (a;b; and
ash)). The combinations of probiotic preparations containing both Saccharomyces cerevisae var. elipsoideus + Enterococcus
faecium C 68 and Saccharomyces cerevisae 1026 + Enterococcus faecium C 68 significantly increased lactic acid concentra-
tions and carboxymethylcellulase activity in the cecum chyme of broilers.

probiotics; chicken broilers; growth; feed consumption; lactic acid; carboxymethylcellulase activity; LBC; ERGOMYCES;
YEA-SACC; cecum chyme; thiamine; riboflavin; pyridoxine; cobalamin

ABSTRAKT: Zimérem préce bylo zjistit, zda probiotické preparaty na bazi Saccharomyces cerevisae a Enterococcus faecium
jsou schopny eliminovat negativni G¢inek sniZeného obsahu vitamind skupiny B v krmnych smé&sich na rist a spotiebu smési
ve vyZivé brojlerovych kufat. V krmném srovndvacim pokusu byli pouZiti sexovani brojlefi hybrida ROSS, ktefi byli podle
pohlavi umist&ni v klecich pokusné haly VUVZ, pti¢emZ v jedné kleci bylo 10 kufat. Probiotické preparéty na bézi Saccha-
romyces cerevisae a Enterococcus faecium aplikované ve smésich BR1 ovlivnily vysoce pritkazné (P < 0,01) pozitivn& v 21.
dni a ve smésich BR2 v 42. dni v€ku nepritkazné pozitivn& hmotnost kufat. Nejvy$§i hmotnosti v 21. dni v€ku dosahla kufata
krmend smésmi s kombinaci Saccharomyces cerevisae var. elip. + Enterococcus faecium C 68 (az) a Saccharomyces cerevisae
1026 + Enterococcus faecium C 68 (as). U skupiny a, byla hmotnost 0 9,3 % a u skupiny a5 o 14,04 % (P < 0,01) vy33i
oproti kontrole (ap). Ve 42. dni v€ku byl tento rozdil u skupiny a4 (1,62 %) a u a5 (3,66 %) statisticky nevyznamny. NiZi
hladina vitamini skupiny B ve smésich vysoce prikazné (P < 0,01) sniZila hmotnost kufat v 21. dni v&ku (-4,35 %)
a prikazné (P < 0,05) hmotnost kufat v 42. dni v€ku (-4,11 %). Probiotické preparity aplikované do smé&si BRI sniZily
prikazné (P < 0,05) spotfebu smési na 1 kg pfirdstku. NejniZsi spotfebu smési na 1 kg pfirustku méla kufata skupin ay, a5
-0 10,31 % a 10,88 % oproti kontrole ay (P < 0,05). V obou pfipadech se jednalo o kombinaci preparati se Saccharomyces
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cerevisae + Enterococcus faecium. Spotfeba smési BR2 na 1 kg pfirustku nebyla pouZitymi probiotickymi preparaty prukazn&
ovlivnéna — celkov4 spotfeba smé&si byla u vSech pokusnych skupin (a;, a, a3, a4, as) 0 2,10 aZ 3,36 % niZ8i neZ u skupiny a,.
Tento rozdil se pohyboval na hranici statistické priikaznosti (P < 0,1). Spotfeba smé&si BR1 a BR2 a celkova spotfeba smési
na 1 kg pfiristku byla v primé&ru u skupin se sniZenou hladinou vitamini skupiny B (b;) vy33i oproti skupindm krmenych
smémi s plnou hladinou vitamin skupiny B (bg). Rozdily v3ak nebyly statisticky vyznamné. Hmotnost kufat krmenych
smésmi s vy33i hladinou vitamini skupiny B, jimZ byly aplikovany probiotické preparity, byla vy3§i v 21. dni véku u skupin
a,bg, a3bg, agbg a asbg. Zvyseni hodnot u t&chto skupin se pohybovalo od 2,91 % do 8,74 % oproti kontrole agb,. Hmotnost
kutat v 42. dni v€ku pak byla u vech skupin téméf shodnd. Probiotické preparaty sniZily spotfebu smési na 1 kg pfiristku
v obdobi vykrmu sm&mi BRI s plnou dotaci vitamini B (1.-21. den) o0 0,30 aZ 5,71 %. V obdobi vykrmu smésmi s plnou
dotaci vitamint skupiny B jiZ nebyl zaznamendn rozdil mezi jednotlivymi pokusnymi skupinami, coZ se projevilo i ve stejném
vysledku ve spotfeb& smési za cely vykrm. Pfi aplikaci probiotickych preparatii na bazi Saccharomyces cerevisae a Entero-
coccus faecium do sm&si BR1 a BR2 se sniZenou hladinou vitaminii skupiny B byla hmotnost vyznamng (P < 0,05) ovlivnéna.
V 21. dni v&ku byla hmotnost kufat skupin krmenych smésmi a;b, o 3,72 %, a,b, 0 4,78 %, a;b, 0 9,20 % vys3i oproti
skupiné kontrolni (agb;). Nejvyraznéji se projevila kombinace kvasinek Saccharomyces cerevisae + Enterococcus faecium
C 68 — u skupin kufat a;b; byla hmotnost v 21. dni v&ku o 16,11 % a u asb, 0 19,65 % vy35i oproti kontrole (agb,). Ve 42.
dni v&ku byla hmotnost kufat skupin krmenych smésmi BR2 se sniZenou hladinou vitamind skupiny B, jimZ byly aplikovény
probiotické preparity, o 3,04 aZ 6,30 % vy33i oproti kontrole (agb;). V 21. dni v&ku kufat byla zjiiténa u smési BRI
s probiotickymi preparaty spotfeba na 1 kg pfiristku o 8,31 aZ 15,55 % niZsi oproti kontrole (agb;). NiZsi spotfebu smési
BR2 s probiotickymi preparaty vykazovaly skupiny kufat a;b,, azb;, azb,. Celkova spotfeba smési na 1 kg pfiristku byla
u v3ech skupin, jimZ byly aplikovény probiotické preparaty, niZ3i oproti kontrole (agh,) — rozdil se pohyboval v rozmezi od
4,09 do 6,28 %. Kvasinky Saccharomyces cerevisae var. elipsoideus i Saccharomyces cerevisae 1026 mirné zvy$ily koncen-
traci kyseliny mlé¢né v chymu slepého stfeva (o 10 aZ 31 %). Vyrazné vy3si obsah kyseliny mlé¢né v chymu slepého stfeva
byl zjistén u kufat krmenych smésmi s Enterococcus faecium C 68 (a3) (2,15krét) a pfi pouZiti kombinace Saccharomyces cerevisae
var. elipsoideus + Enterococcus faecium C 68 — a4 (3,17krét) a Saccharomyces cerevisae 1026 + Enterococcus faecium C 68 — as
(2,97krét) oproti kontrole (ap). U skupin krmenych smésmi s niZsi hladinou vitamini skupiny B (b;) byl zaznamenén mirny pokles
koncentrace kyseliny mlééné v chymu slepého stfeva. Aktivita karboxymetylcelulazy v chymu slepého stfeva byla ve srovnani
s kontrolou (ay) dvojnésobng vy33i u kufat, jimZ byly do smési BR1 a BR2 aplikovény probiotické preparéty. NiZ3i hladina vitamini
skupiny B neovlivnila aktivitu karboxymetylceluldzy v chymu slepého stfeva brojleru.

probiotika; driibeZi brojlefi; riist; spotfeba smé&si; kyselina mlé¢na; aktivita karboxymetylceluldzy; LBC; ERGOMYCES;
YEA-SACC; chymus slepého stfeva; thiamin; riboflavin; pyridoxin; kobalamin

INTRODUCTION

Probiotic preparations are currently an ordinary in-
gredient of complete diets in which they are applied as
a preventive factor against intestinal diseases and
a positive factor to establish eubiosis. Positive effects
of probiotics on animal growth and feed utilization
were also demonstrated in numerous studies. Fuller
(1992), Gedekova (1990), LeStradet (1994a,
b) and others present detailed descriptions and exten-
sive information retrieval for this problem.

A great many of stabilized microorganism strains
are an efficient ingredient of probiotic preparations.
They are listed in the papers published by Kum-
precht, Zobaé& (1995), LeStradet (1994a, b),
etc. Selected strains of Saccharomyces cerevisae which
are efficient ingredients of recently developed mono-
and polyvalent probiotic preparations are facultative
anaerobes. They are not a natural component of the
digestive tract microflora but their propagation is pos-
sible in the rumen of ruminants and in the large inte-
stine of monogastric animals. Their propagation is best
in the conditions of pH value 3.5-5.0 but they produce
larger amounts of nucleotides, amino acids, vitamins
and lipids in neutral conditions. They are great oxygen
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consumers at the same time, so creating conditions for
the growth of anaerobic microflora.

The bacteria Enterococcus (Streptococcus) faecium
are Gram-positive cocci. They contribute to sugar fer-
mentation to lactic acid, which decreases pH values of
the medium to 4.0-4.6. Their propagation is intensive
at a temperature from 10 to 45 °C. They are a natural
component of the intestinal microflora of humans, ani-
mals as well as insects. Bacteria of the genus Entero-
coccus spp. are an efficient ingredient of the most
popular probiotic preparations while the strains Entero-
coccus faecium M 74 and Enterococcus faecium C 68
are used most frequently.

B-vitamins are a necessary part of food of all living
organisms. They stimulate the organism growth and
general development. Their deficit causes serious meta-
bolic disorders that can end even in an individuals
death. Complete diets enriched with B-vitamins
through biofactor supplements are used in intensively
managed herds.

As reported by many researchers (Fuller, 1992;
Havenaar etal., 1992), microorganisms play an im-
portant role in the process of vitamin synthesis in the
animal digestive tract. The synthesis of B-vitamins is
mentioned most frequently. Researchers usually draw
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their conclusions on the basis of experiments in vitro.
The available literature does not contain a sufficient
number of papers documenting this effect by trials in
vivo. This is the reason why we conducted a trial to
determine whether probiotic preparations containing
Saccharomyces cerevisae and Enterococcus faecium
could eliminate negative effects of a reduced level of
B-vitamins in diets on the growth and feed consump-
tion in broiler chickens.

MATERIAL AND METHODS

The objective of this study was to eliminate negative
effects of a lower level of B-vitamins in diets for broil-
ers by applications of probiotic preparations containing
Saccharomyces cerevisae (2 strains) and Enterococcus
faecium C-68.

Sexed broilers of ROSS hybrid were used in a feed-
ing comparative trial; they were supplied by the com-
pany Jifi MACH - Lihné kufat Litomys$l (Litomysl
Chicken Hatcheries). Divided by the sex, broilers were
kept in cages of an experimental house of the Research
Institute of Animal Nutrition; there were ten chickens
per cage. Chickens received diets BR1 from Ist to
21 day, and diets BR2 from 22nd to 42nd day. The
formulation and nutrient contents in basic diets BRI
and BR2 are shown in Tab. I. Microorganisms in form
of probiotic preparations were added to basic diets in
keeping with the defined goal according to this scheme:

Saccharomyces cerevisae 1026 (a;) in form of
a probiotic preparation YEA-SACC at a dose of 100 g
per 100 kg of diets BR1 and BR2. Manufactured by
ALLTECH Inc., Kentucky, USA.

Enterococcus (Streptococcus) faecium C 68 (a3) at
a dose of 1.5 x 106 bacteria per 1 g of diets BR1 and
BR2 in form of an LBC preparation. Manufactured by
BIOFERMENT, Lugano, Switzerland.

The trial was a two-factor one according to the for-
mula A (6) x B (2) x (40), where factor A represented
probiotic preparations, factor B diets with different lev-
els of B-vitamins.

Temperatures and relative atmospheric humidities in
an experimental hall were controlled by the standards
for broiler fattening, illumination was continuous,
chickens had a free choice of water and feed. The pa-
rameters observed included chicken weight in g, feed
consumption in kg per 1 kg of weight gain in the sepa-
rate growth stages. Control slaughters were done at the
end of the trial to determine the carboxymethylcellulase
(CMC) activity and lactic acid concentration in the ce-
cum chyme. CMC activity was determined by a modi-
fied method according to Miller et al. (1960). Lactic
acid concentration was determined by capillary iso-
tachophoresis (Kvasni¢ka, Blatny, 1994).

Chemical analyses of feeds followed methodologies
established by the standard CSN 46 7092 (1986). B-vi-
tamins quantities were calculated from the particular
ingredients of diets BR1 and BR2, using the values
given by Zeman (1995). Metabolizable energy of the

Diets 1 2 3 4 5 6 7 8 9 10 11 12
Cockerel number 20 20 20 20 20 20 20 20 20 20 20 20
Pullet number 20 20 20 20 20 20 20 20 20 20 20 20
Sacch. cerevisae var. elipsoideus - - + + - - = = + + s i
Sacch. cerevisae 1026 - - s 2= + + - = = = +

Ent. faecium C-68 - - - - el = e 4 +

Diets - b, + = + = + - + = + - + -
Diets - b, - * - + - + = + - + - +

Diets by with full saturation of B-vitamins con-
tained: vitamin B| 600 mg, vitamin B, 1,200 mg, vita-
min Bg 900 mg, vitamin By 5 mg per 1 kg of BRI
biofactor supplement, and vitamin B; 500 mg, vitamin
B, 1,000 mg, vitamin Bg 600 mg, vitamin B, 4 mg
per 1 kg of BR2 biofactor supplement.

The above-mentioned vitamins were not included in
biofactor supplements to diets by and chickens had to
put up with B-vitamins contained in the separate ingre-
dients of the basic diets BR1 and BR2 used. The for-
mulation of biofactor supplements BIOVITAN PLUS
(Biofaktory, s.r.o., Praha) is shown in Tab. I. The sta-
bilized microorganisms in question were applied to di-
ets BR1 and BR2 in form of probiotic preparations:

Saccharomyces cerevisae var. elipsoideus (a)) in
form of a probiotic preparation ERGOMYCES at
a dose of 100 g per 100 kg of diets BR1 and BR2.
Manufactured by FARMER, Mantua, Italy.
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diets used was calculated in a similar way. Data were
processed by analysis of variance (Snedecor, Co-
chran, 1969).

RESULTS

Tab. II shows the effect of probiotic preparations
containing Saccharomyces cerevisae and Enterococcus
faecium and the effect of various B-vitamins levels on
chicken broiler weight with respect to the two-factor
analysis of variance. Probiotic preparations containing
Saccharomyces cerevisae and Enterococcus faecium
applied in diets BR1 had highly significant (P < 0.01)
positive effects, and in diets BR2 insignificant positive
effects, on chicken weight. The highest weight at 21
days of age was observed in chickens receiving diets
with combinations of Saccharomyces cerevisae var.
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1. The formulation and nutrient contents in diets BR1 for broiler starting and BR2 for broiler production

Diets

Ingredient BRI BR2

by b by b,

percentual values

Fish meal 3 3 1 1
Meat-bone meal 2 2 2 2
Vitex yeasts 1 1 1 1
Soybean meal 25 25 25 25
Corn 40 40 40 40
Wheat 245 245 26.5 26.5
DBR1 biofactor supplement with B-vitamins 0.5 = = s
2BR1 biofactor supplement without B-vitamins - 0.5 - L8
3BR2 biofactor supplement with B-vitamins - - 0.5 -
“BR2 biof: ppl without B-vitami = L = 05
S)Mineral feed additive 2SP 4 4 4 4
Dry matter 88.25 88.25 88.19 88.19
Crude protein (N x 6.25) 22.02 22.02 21.07 21.07
Fat 3.00 3.00 2.88 2.88
Fiber 335 335 3.40 3.40
Ash 7.31 731 7.01 7.01
Nitrogen-free extract 52.57 52.57 53.83 53.83
Organic matter 80.94 80.94 81.18 81.18
Metabolizable energy in MJ/kg 11.55 11.55 11.55 11.55
Thiamine Bl in mg/kg 7.19 4.19 5.08 4.26
Riboflavin B2 in mg/kg 8.05 2.05 6.97 1.97
Pyridoxine B6 in mg/kg 8.93 443 721 421
Cobalamin B12 in pg/kg 37.66 12.66 25.63 5.63

D BIOVITAN BRI Plus, BRI biof: ppl of B-vi per 1 kg of premix: vitamin A 3,000,000 i.u., vitamin D3 700,000
i.u., vitamin E 10,000 mg, vitamin K3 600 mg, niacin 6,000 mg, calcium pantothenate 2,500 mg, biotin 15 mg, folic acid 200 mg, choline
60,000 mg, vitamin B, 600 mg, vitamin B, 1,200 mg, vitamin B; 900 mg, vitamin B, 5 mg, DL-methionine 400,000 mg, metichlorpindol
20,000 mg, metylbenzochate 1,670 mg

2 BIOVITAN BRI Plus, biofactor supplement without B-vitamins contains: vitamin A 3,000,000 i.u., vitamin Dy 700,000 i.u., vitamin E
10,000 mg, vitamin K, 600 mg, niacin 6,000 mg, calcium pantothenate 2,500 mg, biotin 15 mg, folic acid 200 mg, choline 60,000 mg,
DL-methionine 400,000 mg

3 BIOVITAN BR2 Plus, BR2 biof: 1 with B

500,000 i.u., vitamin E 6,000 mg, vitamin K, 500 mg, niacin 5 000 mg, calci
mg, vitamin B, 1,000 mg, vitamin B4 600 mg, vitamin B, 4 mg, DL-methlomne 360,000 mg

4 BIOVITAN BR2 Plus, BR2 biofactor suf pl without B-vi per 1 kg of premix: vitamin A 2,400,000 i.u., vitamin Dy
500,000 i.u., vitamin E 6,000 mg, vitamin K, 500 mg, niacin 5,000 mg, calcium pantothenate 2,000 mg, choline 40,000 mg, DL-methionine
360,000 mg

% Mineral feed additive 2 SP contains: mineral supplement MD II 10%, fi
feeding salt 5%

1 kg of MD II contains: iron sulfate 140,000 mg, copper sulfate 14,000 mg, zinc oxide 25,000 mg, manganese oxide 29,500 mg, potassium
iodide 150 mg, cobalt sulfate 150 mg, Magnovit (70% MgO) 379,000 mg, sodium selenite 100 mg, Siloxide 5,500 mg, feeding flour ad 1 kg

per 1 kg of premix: vitamin A 2,400,000 i.u., vitamin D;
2,000 mg, choline 40,000 mg, vitamin B, 500

PP 29%, dicalci gy

P P

39%, wheat flour 17%,

elip. + Enterococcus faecium C 68 (a;) and Sac-
charomyces cerevisae 1026 + Enterococcus faecium
C 68 (as). Group a4 had the weight higher by 9.3% and
group as by 14.04% (P < 0.01) in comparison with the
control (ap). This difference corresponded to 1.62% in
a4 and 3.66% in a5 at 42 days of age. The lower dietary
level of B-vitamins highly significantly (P < 0.01) re-
duced chicken weight at 21 days of age (—4.35%) while
this reduction was significant (P < 0.05) at 42 days of
age (-4.11%).
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Applications of probiotic preparations containing
Saccharomyces cerevisae and Enterococcus faecium to
diets BR1 significantly (P < 0.05) reduced feed con-
sumption per 1 kg of weight gain (Tab. III). The lowest
feed consumption per 1 kg of weight gain was deter-
mined in chickens of group ay (10.31%) and as
(10.88%) in comparison with the control (ag) (P <
0.05). The preparations with a combination of Sac-
charomyces cerevisae + Enterococcus faecium were
used in both cases. The consumption of diets BR2 per
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11. The effects of probiotic preparations containing Saccharomyces cerevisae and Enterococcus faecium, and B-vitamins on chicken broiler

weight

Parameter Unit Probiotic preparations B komplex

% 3 3 3 2 as by b,
Chicken number 80 80 80 80 80 80 240 240
Starting weight g 46 45 45 46 45 46 46 45
Weight on day 21 g 5914 608°B 62318 637°BC |  6465€ 674€ 644" 616°
S.D. g +58 + 82 + 88 + 88 +72 +83 + 83 + 84
Index o 100.00 102.88 105.42 107.78 109.30 114.04 100.00 95.65
Weight on day 42 g 1913 1931 1981 1969 1944 1983 1994 1912
S.D. g + 199 +243 + 290 + 220 +227 + 261 + 250 + 241
Index % 100.00 100.94 103.55 102.93 101.62 103.66 100.00 95.89

For Tabs. II to VIIIL:

a, — control

a, — Saccharomyces cerevisae var. elipsoideus
a, — Saccharomyces cerevisae 1026

ay — Enterococcus faecium C-68

a4 — Saccharomyces cerevisae var. elipsoideus + Enterococcus faecium C-68

ag — Saccharomyces cerevisae 1026 + Enterococcus faecium C-68

by, — diets with biofactor supplements (BIOVITAN PLUS) with 100% level of vitamins B, By, Bs and B,
b, - diets with biofactor supplements (BIOVITAN PLUS) fully excluding B vitamins

The values designated by different capitals are statistically highly significant (P < 0.01)

111. The effects of probiotic preparations containing Saccharomyces cerevisae and Enterococcus faecium on feed consumption in kg per 1 kg

of chicken weight gain

Parameter Unit Probiotic preparations B komplex

2 a ) ) ay a5 by b,
Chicken number 80 80 80 80 80 80 240 240
BRI feed consumption from day 1 to day 21 | kg 1.765" | 1.643"| 1.685" | 1625 1.583"| 1.573"| 1.616| 1.673
S.D. kg +0.133 [+ 0.031 |£0.031 [+0.037 | +0.016 |£0.012 | £0.111 | £ 0.054
Index % 100.00 93.09 95.47 92.07 89.69 | 89.12 100.00 |103.53
BR2 feed consumption from day 22 to 42 kg 2.301 2.296 2.264 2279 2303 | 2.326 2277 2312
S.D. kg [£0.061 |+£0.089 |+£0.104 |+£0.065 |+ 0.048 [+0.098 |+ 0.071 | +0.086
Index %o 100.00 99.78 98.39 99.04 100.09 |[101.09 100.00 |101.54
Total feed consumption kg 2.140 2.095 2.088 2.076 2.068 | 2.079 2.069 2.112
S.D. kg [£0.068 |+0.060 |+0.069 |+0.044 |+ 0.033 |+£0.063 |+ 0.068 | +0.051
Index o 100.00 97.90 97.57 97.01 96.64 | 97.15 100.00 | 102.08

The values designated by different small letters are significantly different (P < 0.05)

1 kg of weight gain was not significantly influenced by
probiotic preparations. Total feed consumption per 1 kg
of weight gain was lower by 2.10 to 3.36% in all ex-
perimental groups (aj, aj, as, a4, as5) in comparison with
group ag. This difference was at the level of statistical
significance (P < 0.1).

The consumption of feeds BR1, BR2 and total feed
consumption per 1 kg of weight gain was on average
higher in groups receiving the lower level of B-vita-
mins (b;) in comparison with groups receiving diets
with the full level of B-vitamins (bg). The differences
were not however statistically significant.

The effects of probiotic preparations containing Sac-
charomyces cerevisae and Enterococcus faecium C 68
applied to diets with the full level of B-vitamins (A x
B interaction) on chicken weight are shown in Tab. IV,
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on feed consumption per 1 kg of weight gain in Tab.
V. The weight of chickens receiving diets with the full
level of B-vitamins and probiotic preparations was
higher at 21 days of age in groups a, by, a;bg, asby and
asby. Increases in values for these groups ranged from
2.91% to 8.74% against the control agby. Chicken
weight at 42 days of age was almost identical in all
groups. Probiotic preparations decreased feed con-
sumption per 1 kg of weight gain in the period of ad-
ministration of diet BR1 with full endowment of B-vi-
tamins (1st-21st day) by 0.30 to 5.71% (Tab. V).

There was no difference between the experimental
groups in the period of administration of diets with full
endowment of B-vitamins, which was also shown by
the same result of feed consumption for the whole pro-
duction period.
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V. The effects of probiotic preparations containing Succharomyces cerevisae and Enterococcus faecium C 68 with higher levels of B-vita-

mins on chicken weight

) Probiotic preparations (A x B interactions)

Parameter Unit

agby a,by aby asby azby asby
Chicken number 40 40 40 40 40 40
Starting weight g 45 45 45 46 46 46
Weight on day 21 g 618 630 654 657 636 672
Index %o 100.00 101.94 105.83 106.31 102.91 108.74
Weight on day 42 g 1984 1963 2 060 2 020 1929 2 007
Index % 100.00 98.94 103.83 101.81 97.23 101,16

V. The effects of probiotic preparations containing Saccharomyces cerevisae and Enterococcus faecium C 68 with higher levels of B-vitamins

on feed consumption in kg per 1 kg of chicken weight gain

e B Unit Probiotic preparations (A x B interactions)
agby ajby azby asby azby asby
Chicken number 40 40 40 40 40 40
BRI feed consumption from day 1 to 21 kg 1.665 1.620 1.660 1.595 1.590 1.570
Index %o 100.00 97.30 99.70 95.80 95.50 94.29
BR2 feed consumption from day 22 to 42 kg 2.265 2.270 2.283 2.248 2318 2.280
Index % 100.00 100.22 100.79 99.25 102.34 100.66
Total feed consumption from day 1 to 42 kg 2.083 2.070 2.093 2.045 2.075 2.050
Index % 100.00 99.38 100.48 98.18 99.62 98.42
VI. The effects of probiotic preparati ining Saccharomyces cerevisae and Enterococcus faecium C 68 with lower dietary levels of
B-vitamins on chicken weight
Pakinstas Unit Probiotic preparations (A x B interactions)
b, aiby ab, asb, asby asb,
Chicken number 40 40 40 40 40 40
Starting weight g 45 45 45 47 45 46
Weight on day 21 g 565 586 592 617 656 676
Index %o 100.00 103.72 104.78 109.20 116.11 119.65
Weight on day 42 g 1842 1 898 1 902 1918 1958 1958
Index % 100.00 103.04 103.26 104.13 106.30 106.30

Taking into account the application of probiotic
preparations containing Saccharomyces cerevisae and
Enterococcus faecium to diets BR1 and BR2 with a re-
duced level of B-vitamins (Tab. VI), chicken weight
was significantly influenced by the probiotic prepara-
tions concerned. The weight of chickens at 21 days of
age in groups receiving diets a;b; was higher by 3.72%
than in the control group (agh,), in those receiving diets
a,b; by 4.78% and a3b, by 9.20%. The effect was high-
est in the combination of the yeasts Saccharomyces
cerevisae + Enterococcus faecium C 68, when the
weight at 21 days of age was higher by 16.11% in
chickens of group azb; and by 19.65% in asb; than in
the control (agb,). The weight of chickens at 42 days
of age, receiving diets BR2 with a reduced level of
B-vitamins and probiotic preparations, was higher by
3.04 to 6.30% than in the control (agb,).
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In agreement with the achieved higher weight of
chickens receiving diets with a reduced level of B-vi-
tamins and probiotic preparations concerned
(Tab. VII), feed consumption per 1 kg of weight gain
was found to be significantly lower. In comparison
with the control (agb,), it was lower by 8.31-15.55%
at 21 days of age in chickens receiving diets BR1 with
probiotic preparations. Lower consumption of feed
BR2 with probiotic preparations was recorded in
chicken groups ab;, asby, azby, azb,. Total feed con-
sumption per 1 kg of weight gain was lower than in the
control (agb;) in all groups receiving probiotic prepa-
rations. The difference ranged from 3.55 to 6.28%.

Tab. VIII shows the effect of probiotic preparations
containing Saccharomyces cerevisae and Enterococcus
faecium applied to diets BR1 and BR2 and the effect
of feeds with full and reduced levels of B-vitamins
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VII. The effects of probiotic preparations containing Saccharomyces cerevisae and Enterococcus faecium C 68 with lower dietary levels of
B-vitamins on feed consumption in kg per 1 kg of chicken weight gain

P Unit Probiotic preparations (A x B interactions)

a9by ab, ab, asb, asb; ash;
Chicken number 40 40 40 40 40 40
BRI feed consumption from day 1 to 21 kg 1.865 1.665 1.710 1.655 1.575 1.575
Index % 100,00 89.28 91.69 88.74 84.45 84.45
BR2 feed consumption from day 22 to 42 | kg 2338 2.323 2.245 2.310 2.288 2.373
Index %o 100.00 99.36 96.02 98.80 97.86 101.50
Total feed consumption from day | to 42 kg 2.198 2.102 2.083 2.108 2.060 2.108
Index %o 100.00 96.45 94.77 95.91 93.72 95.91

VIIL. The effects of probiotic preparations containing Saccharomyces cerevisae and Enterococcus faecium on lactic acid concentration in
the cecum chyme and on carboxymethylcellulase activity in chicken broilers at 42 days of age

v Probiotic preparations B-vitamins

Parameter Unit

8 a 8 ) 2y as by b,
Number of determinations 8 8 8 8 8 8 24 24
Lactic acid content in the cecum chyme | mg/kg | 46.0 60.18 50.67 101.12 | 146.00 | 136.75 | 100.37 | 79.87
Index % 100.00 | 130.83 | 110.15 | 214.83 | 317.39 | 297.29 | 100.00 | 74.58
CMC activity U/g 1.020 | 1.866 1.842 2.016 2.292 2.028 1912 1.778
Index % 100.00 | 182.94 | 180.51 | 197.65 | 224.71 | 198.82 | 100.00 | 92.99

(two-factor analysis of variance) on lactic acid concen-
tration and carboxymethylcellulase activity in the ce-
cum chyme of broilers at 42 days of age.

The yeasts Saccharomyces cerevisae var. elip-
soideus and Saccharomyces cerevisae 1026 slightly in-
creased lactic acid concentrations in the cecum chyme
(by 10 to 31%). The expressively higher content of
lactic acid in the cecum chyme was determined in
chickens receiving diets with Enterococcus faecium
C 68 (a3 — 2.15 times more), and with the combination
of Saccharomyces cerevisae var. elipsoideus + Entero-
coccus faecium C 68 (ag — 3.17 times more) and Sac-
charomyces cerevisae 1026 + Enterococcus faecium
C 68 (a5 — 2.97 times more) if compared with the con-
trol (ap). A slight decrease in lactic acid concentrations
in the cecum chyme was recorded in groups receiving
the lower level of B-vitamins (b,).

In comparison with the control (ay), the car-
boxymethylcellulase activity in the cecum chyme was
about twice higher than in that of chickens receiving
the probiotic preparations concerned in their diets BR1
and BR2. The lower level of B-vitamins did not in-
fluence the carboxymethylcellulase activity in the ce-
cum chyme.

DISCUSSION

As revealed by the results, probiotic preparations
containing Saccharomyces cerevisae, Enterococcus
faecium, and mainly the combinations of selected
strains of active yeasts with selected strains of lactaci-
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dogenic streptococci stimulate chicken growth and im-
prove the conversion of nutrients from feeds. This
knowledge is fully in agreement with the statement of
Fuller (1992) as well as with our previous findings
concerning applications of probiotic preparations with
Saccharomyces cerevisae, Enterococcus faecium M 74
and C 68 or Bacillus C.1.P. 5832, both in poultry and
piglet nutrition (Kumprecht, Zobag, 1995,
1996; Kumprecht et al,, 1994).

The increased concentration of lactic acid and in-
creased carboxymethylcellulase activity are regularly
concomitant metabolic responses to the effects of lactaci-
dogenic microflora producing lactic acid. The medium
produced in this way is apt for cellulolytic microflora
development. Expressively higher concentrations of
lactic acid and expressively higher carboxymethylcel-
lulase activity in the cecum chyme in groups of chick-
ens that received diets with combinations of Saccharo-
myces cerevisae var. elipsoideus or Saccharomyces
cerevisae C 68 are consistent with the description of
active yeasts, great oxygen consumers, so producing
the medium for development of both anaerobic and
facultatively aerobic microflora.

As accentuated in the introductory section of this
paper, intestinal microflora is important for synthesis
of B-vitamins. The effect on macroorganism growth is
one of the signs of a metabolic response to the action
of these vitamins. Any change in the level of B-vita-
mins is very striking in intensive poultry flocks where
these vitamins should be supplied to complete diets to
achieve the best results possible. The results obtained
by a comparison of the effects of diets in which the
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particular ingredients were the only sources of B-vita-
mins with those enriched with these vitamins, as ex-
erted on chicken growth and feed conversion, demon-
strated the need of B-vitamins applications to diets. The
results of active yeast and lactacidogenic streptococcus
applications to diets that were not enriched with vita-
mins B}, B,, Bg and By, also confirmed that stabilized
microorganisms representing the active ingredient of
the probiotic preparations used (Saccharomyces cere-
visae and Enterococcus faecium) were able to enhance
the level of these vitamins to the level when no nega-
tive changes in chicken growth and total consumption
per 1 kg of weight gain took place.
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STRAVITELNOST STRUKTURALNICH SACHARIDU
HEMICELULOZY VOJTESKOVEHO SENA STANOVENA
METODOU NYLONOVYCH KAPSLI"

DIGESTIBILITY OF STRUCTURAL SACCHARIDES OF ALFALFA HAY
HEMICELLULOSE DETERMINED BY A NYLON CAPSULE METHOD

B. Svozil, J. Tfinacty, M. Richter

Research Institute of Animal Nutrition, Pohorelice, Czech Republic

ABSTRACT: The digestibility of alfalfa hay structural saccharides of hemicellulose was evaluated by a nylon capsule
method. Nylon capsule method was derived from the two methods: nylon bag and mobile nylon bag. Nylon capsules were
made of two hemispheres with pore size of 42 pum and filled with sample and the weight. The capsule diameter was 10 mm
and they were introduced into the cows orally as a paper bolus. In our trial it was found out that relatively low mean
digestilibity was at xylose 61.33% (s.e. 0.56) and mannose 56.98% (s.e. 0.48). High mean digestibility was at arabinose,
galactose and glucose with values as follows: 81.34% (s.e. 0.51), 89.95% (s.e. 0.31) and 92.17% (s.e. 0.41). It was also found
out that the time of passage of capsules through the digestive tract was a strong factor influencing the digestibility of
saccharides. In our trial it was confirmed that it is possible to evaluate individual digestibility of nutrients when the mixture
ration is fed by the nylon capsule method.

nylon capsules; digestibility; hemicellulose; structural saccharides

ABSTRAKT: Byla stanovena stravitelnost strukturdlnich sacharidi hemicelulézy vojt&8kového sena metodou nylonovych
kapsli. Tato metoda byla odvozena z metody nylonovych sicki a metody mobilnich nylonovych sa¢ki. Nylonové kapsle jsou
vyrobeny ze dvou vzdjemné svafenych polokouli a naplnény vzorkem krmiva a zavaZim. Velikost kapsli je 1 cm a jsou
aplikovany ordlné pomoci papirovych bolusi. V naSem pokusu bylo zji§téno, Ze xyl6za a manéza jsou nejméné stravitelné
strukturalni sacharidy hemicelul6zy vojtéskového sena. Primérné zji$téné hodnoty stravitelnosti &inily u xylézy 61,33 % (s.e.
0,56) a u manodzy 56,98 % (s.e. 0,48). Vysoké hodnoty stravitelnosti byly zji§tény u arabinézy, galaktozy a gluk6zy s hod-
notami 81,34 % (s.e. 0,51), 89,95 % (s.e. 0,31) a 92,17 % (s.e. 0,41). Jako vyznamny faktor ovlivilujici stravitelnost byla
zjisténa doba pruchodu kapsli zaZivacim traktem dojnic. Sledovani prokdzalo moZnost stanoveni individudlni stravitelnosti
Zivin pfi zkrmovéni smésné krmné dédvky metodou nylonovych kapsli.

nylonové kapsle; stravitelnost; hemiceluléza; strukturdlni sacharidy

UvoD dek metody stanoveni frakci vldkniny podle 'V an

Soesta (1967). Ruzni autofi uvadéji tyto hodnoty ob-

Prezvykavci jsou pfizpisobeni morfologickou adap-
taci traviciho traktu k pfijmu a vyuZivani polysachari-
du a tkafiovou adaptaci k vyuZivani kone¢nych produk-
ti bachorové fermantace.

Sacharidy rostlin jsou obsaZeny v listech a stoncich
predevsim ve formé strukturilnich sacharidi. Rostlinn
buiika obsahuje fadu polysacharidi; nejdileZitéj$im
a nejvice zastoupenym polysacharidem je celuldza.
Spolu s ni je ve sténich rostlinnych bunék obsaZena
hemicelul6za. Dvé nejéasté&jsi formy hemicelul6zy jsou
xylany a glukomanany.

Obsah hemicelulézy v picninach je v literatufe uva-
dén vétSinou jako rozdil NDF a ADF, tedy jako vysle-

sahu hemicelul6z v su$iné vojtéskového sena: Czer-
kawski (1986) 7,0 %, Wooren a Kwakkel
(1986) 6,9 %, NRC (1988) 12,0 %, Kraiem et al.
(1990) 15,0 % a Flachowsky et al. (1994) 9,9 %.
Obsah hemicelul6z zavisi na vice faktorech, mezi nej-
duleZitéjsi patfi starnuti rostlin, doprovazené zvySova-
nim obsahu ligninu.

VyuZiti energie z téchto sacharidi je podminéne §té-
penim beta-1,4-glukosidické vazby. Savci béZné takovym
enzymatickym systémem nedisponuji. PfeZvykavcim to
umoZiiuje symbiéza s anaerobnimi mikroorganismy.

Pro tvorbu bakteridlni biomasy je nezbytny pfisun
energetické sloZzky v dobé, kdy je k dispozici dostatek

* Reseni bylo financovino Nérodni agenturou pro zem&délsky vyzkum (projekt & 9600027197-15).
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¢pavku, tj. 1 aZ 3 hodiny po nakrmeni. Z tohoto divodu
maji kliCovy vyznam lehce rozpustné sacharidy, $krob
a hemicelulézy, jak uvadi Barto§ (1987). Marou-
nek (1978), podobné jako Hoover a Stokes
(1991), uvadi vétsi a rychlejsi odbourdvani hemicelu-
16z ve srovnani s celulozami.

Strobel a Russell (1986) stanovili efektiv-
nost produkce mikrobidlni hmoty (Y1p) z 5 zdroji
sacharidd po 10 hodinach inkubace v davkovych kul-
turdch smésnych bachorovych mikroorganismu. Pfi pH
6,7 byla Y o7p podobna pro 3krob, sacharézu, celobié-
zu, xylozu a pektiny. Také dalSi kratkodobé studie za
pouZiti kultur bachorovych obsahti demonstrovaly po-
dobnou produkci TMK z glukézy, xylézy, maltézy
a sacharézy. Tyto studie ukazuji, Ze po hydrolyze po-
lymera jsou vysledné hexézy a pentézy ihned fermen-
tovany a podporuji mikrobialni rist s podobnou efek-
tivnosti (Marounek, Barto§, 1983).

V jinych studiich byla zji§téna niZ3i hydrolyza xyla-
nu (hlavni komponenty hemicelul6zy) neZ hydrolyza
celulézy, a tim i nizsi vytézek Yamp. Glenn a Ca-
nale (1990) pozorovali u trav a leguminéz niZsi ba-
chorové traveni hemicelulézy a xyl6zy neZ celulézy
a glukézy. Tomu odpovida i niZsi koeficient stravitel-
nosti pro hemicelul6zu nez pro celulézy, ktery uvadi
Hespell (1988). Naproti tomu Barto§ (1987) uva-
di, Ze z hlediska bachorové proteosyntézy jsou nejkva-
litnéj8imi zdroji energie hemicelulézy a Skrob.

Doposud provadéné stanoveni stravitelnosti struktu-
rilnich sacharidi bylo odkdzdno na pouZiti metod in
vitro, in situ nebo in vivo. Bilan¢ni stanoveni stravitel-
nosti byla nejéastéji provadéna podle autora Schie-
mann (1971). U této metody je vidy problémem od-
déleni stravitelnosti jednotlivého komponentu od
ostatnich sloZek obsaZenych v celé krmné dévce.

Nové Ize pro piesnéjsi stanoveni stravitelnosti struk-
turdlnich sacharidi vyuZit metodu mobilnich kapsli,
které je odvozena od metody ,,nylon bag*. Tato metoda
je zaloZena na vynalezu nylonové kapsle (Tfindcty
et al., 1994) a umoziuje individualné sledovat defino-
vané mnozstvi aplikovaného materialu (krmiva) po dobu
prichodu travicim traktem. Kapsle pii prichodu jednotli-
vymi Castmi traviciho traktu umoZiiuje vstup travicich
enzymil, mikroorganisma i ostatnich metaboliti obsaZe-
nych v bachorové tekutiné nebo chymu k testovanému
materialu, samoziejmé vcetné opac¢ného sméru pohybu.

Cilem naSeho pokusu bylo stanovit stravitelnost he-
micelulézy strukturdlnich sacharidi vojté§kového sena
u dojnic pfi zkrmovéni smésné krmné davky.

MATERIAL A METODA

Metodické postupy zvolené pfii feSeni byly zaloZeny
na nové metodé nylonovych kapsli, vyvinuté ve Vy-
zkumném ustavu vyZivy zvifat v Pohorelicich (T¥i-
nacty et al., 1996a).

Pfipravné obdobi pfed pokusem trvalo 54 dni.
V tomto obdobi byl stabilizovan piijem krmiva a nadoj
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mléka. Pokus trval 42 dnii a byl rozdélen na dvé 21den-
ni periody.

Vojtéska pouzita pro stanoveni stravitelnosti byla
sklizena po zacatku kveteni (1. se€) a usu$ena na poli.
Vzorek sena byl pomlet na noZovém mlynku pii pouZiti
1,0mm sita s trapezoidnimi otvory (Fritsch).

Zvirata. Pokus byl proveden na dvou dojicich doj-
nicich ve druhé laktaci. Dojnice byly kfiZenky plemen
Cernostrakaté niZinné x Ceské strakaté Sest mésici po
oteleni. Dojnice byly ustijeny individualné. Krmna
davka byla sloZena z vojtéskového sena dobré kvality
(4 kg), kukufi¢né silaze o 28,1% susiné (30 kg) a smési
(6 kg), ktera obsahovala oves (17 %), pSenici (12 %),
vojtéskovou moucku (12 %), kukufici (25 %), pSeniéné
otruby (8 %), s6jové pokrutiny (23 %), dikalciumfosfét
(2,5 %) a NaCl (0,5 %). Béhem pokusu nebyla krmnd
davka ménéna. Krmivo bylo zakladano dvakrat denné
(v 6 a v 15 hodin).

Metoda nylonovych kapsli byla provedena podle
autori Trindcty et al. (1996b). Kapsle byly vyro-
beny z nylonové tkaniny (Uhelon, Hedva Moravska
Trebova) s otvory 42 um a vné&j§im primérem 10 mm.
Dvé polokoule vyrobené z nylonové tkaniny byly spo-
jeny svafenim pomoci specidlniho materialu, jehoZz za-
kladem byl polyvinylbutyral.

NavaZovani vzorki do kapsli bylo provadéno v Sar-
zich, jedna SarZe obsahovala 180 kapsli. Pro jednu ap-
likaci do jedné kravy bylo potfeba 1 260 kapsli (7 Sar-
7i), celkové bylo v pokusu aplikovano 5 040 kapsli. Pfi
provadéni vypoc¢tu primérné hmotnosti vzorku v jedné
kapsli bylo celkové mnozstvi vojtéskového sena pouzi-
tého pro jednu $arZi déleno poctem kapsli v SarZi.

Kazda kapsle byla oznaCena nesmazatelnou barvou,
pricemz kazda dojnice v kazdé periodé méla vlastni
barvu. Kapsle byly aplikovdny v prvnim dni kaZzdé pe-
riody mezi 6.00 a 6.30 hodin. Kapsle byly uzavieny
v papirovém bolusu a byly aplikovany ordlné s pouZzi-
tim zafizeni ,balling gun®.

Sbér vykali. Exkrementy byly shromaZdoviny ve
tiihodinovych intervalech po dobu prvnich 4 dnt kazdé
ze dvou period a ve 24hodinovych intervalech po dobu
zbyvajicich 17 dnt. Exkrementy s kapslemi byly sbira-
ny do nadob a byly konzervovany chloroformem podle
Schiemanna (1981). Jednou za 24 hodin byly kap-
sle ziskdvany z exkrementl pranim na 4mm situ. Ob-
sah kapsli, které byly nalezeny v prvnich Ctyfech dnech
kazdé periody, byl analyzovan, kapsle z dalSich 17 dnt
byly shromaZdovany pouze za dlelem zji§téni navrat-
nosti.

Chemické analyzy. Po rozmrazeni na vzduchu byly
kapsle ziskané z jednotlivych tiihodinovych intervall
spojeny do ,skupin tfihodinovych intervali®. Jedna
skupina byla uzaviena, kdyz obsahovala minimalné
270 kapsli, dal§i kapsle z dalich tfihodinovych inter-
vali byly umistény do dalsi skupiny. V kaZzdé periodé
a u kazdé dojnice byly vytvofeny tii po sobé jdouci
skupiny, kazda z nich obsahovala od 2 do 16 tfihodi-
novych intervali. Nasledné byl celkovy pocet kapsli
v jednotlivych skupinidch rozdélen podle analyz takto:
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suina 39 %, dusik 29 % a sacharidy 32 %. Vysledky
analyz dusiku nebyly dosud publikovany. Ve vzorcich
byla stanovena suSina pfi 103 °C po dobu 4 hodin.
Obsah arabinézy, xyl6zy, manézy, glukézy a galaktézy
byl stanoven plynovou chromatografii podle autora
Hartman (1982). Metoda je zaloZena na stanoveni
sacharidi ve formé O-trimetylsilylderivatu po hydroly-
ze 1M Kkyselinou trifluoroctovou.

Do kapsli bylo moZné umistit pouze malé mnoZstvi
vzorku. Z tohoto divodu jsme provedli ovéfeni vlivu
ruzného mnoZstvi vzorku (navdzky) na naméiené
mnoZstvi individualnich monosacharidu. Analyzy susi-
ny byly provadény pfi téchto navazkich vzorki: 5,0;
2,0; 1,0; 0,5 a 0,3 g. Pro stanoveni monosacharidi byla
pouZita tato fada: 1,0; 0,8; 0,6; 0,4; 0,2 g. Kazda na-
véZzka byla opakovéna Sestkrat.

Vysledky byly hodnoceny pomoci software Stat-
graphic, ver. 5.0, regresni analyzou a analyzou variance.

VYSLEDKY

V tab. I jsou uvedeny vysledky analyzy variance
obsahu monosacharidi, které byly stanoveny v hemice-
lul6ze vojtéskového sena pfi rizné hmotnosti navazky.
Z dosazZenych vysledki je ziejmé, Ze riiznd navézka
vzorku pfi stanoveni obsahu jednotlivych monosacha-
ridi neméla v naSem piipadé pritkazny vliv na absolut-
ni hodnoty; zji§téné rozdily mezi témito hodnotami ne-
dosahly signifikantni drovné (P > 0,05). Také vysledky
regresni analyzy, které jsou uvedeny v tab. II, ukazaly
velmi nizké hodnoty indexu korelace — pohybovaly se

v rozmezi od 0,12 do -0,26, coZ potvrzuje nizkou hod-
notu zavislosti. Zjistili jsme v3ak, Ze pfi poklesu navaz-
ky pro analyzy od 1 g k 0,2 g se mirné zvySovala hod-
nota stfedni chyby, nejvétSi hodnoty tohoto ukazatele
byly zjiStény u vSech testovanych rozboru pro navazku
0,2 g. Jako pfijatelnou hodnotu navézky pro rozbor
jsme tedy zvolili 0,4 g.

V tab. III jsou uvedeny vysledky analyzy variance
doby pruchodu kapsli zaZivacim traktem. Z tabulky vy-
plyva, Zze mezi jednotlivymi periodami nebyl zji§tén
prikazny rozdil (P < 0,05) v dobé& priuchodu kapsli.
Statisticky prikazny (P < 0,05) rozdil byl viak zjistén
mezi jednotlivymi dojnicemi. U dojnice ¢&. 1 &inila tato
hodnota 29,46 hodin, u dojnice &. 2 pak 42,65 hodin.
Priukazné (P < 0,05) rozdily byly zjistény také mezi
jednotlivymi skupinami tfihodinovych intervali.

Vysledky analyzy variance a primérné hodnoty
stravitelnosti monosacharidii a suSiny zji§t€né v jed-
notlivych periodich a u jednotlivych dojnic jsou uve-
deny v tab. IV. Vliv period na stravitelnost byl maly
a odpovida zanedbatelnym rozdilim zji§ténym v pru-
chodu kapsli. Pouze u manézy byl zji$tén signifikantni
rozdil — hodnoty stravitelnosti ¢inily 54,03 % v prvni
periodé a 59,93 % ve druhé periodé. Vliv dojnic na
stravitelnost monosacharidi a suSiny nebyl signifikant-
ni (P > 0,05). Jako rozhodujici faktor ovliviiujici stra-
vitelnost se v naSem pripadé ukazala rozdilna doba pri-
chodu kapsli zaZivacim traktem vyjadfend riznou
skupinou tfihodinovych intervala (tab. V).

Prukazné rozdily (P < 0,05) u arabinézy byly nale-
zeny mezi 1. a 2. skupinou tfihodinovych intervald —

1. Obsah strukturdlnich sacharidi v hemiceluléze vojt&€Skového sena a obsah suSiny stanoveny pfi rizné navdZce vzorku (%/kg suSiny) —
Content of structural saccharides of alfalfa hay hemicellulose in various sample weights for analysis (%/kg of DM)

Navizka' 1g(se) 08 g (s.e) 0,6 g (s.e.) 0.4 g (s.e.) 0.2 g (s.e.)

Arabinéza* 2,37 (0,15) 2,23 (0,11) 2,64 (0,12) 2,28 (0,12) 2,29 (0,29)
Galaktoza® 1,36 (0,13) 1,37 (0,07) 1,22 (0,10) 1,22 (0,12) 1,55 (0,14)
Glukoza® 2,48 (0,15) 2,55 (0,12) 2,40 (0,19) 2,40 (0,22) 2,93 (0,28)
Man6za® 3,15 (0,13) 3,27 (0,11) 3,01 (0,23) 3,16 (0,25) 3,65 (0,43)
Xyloza® 4,02 (0,24) 4,31 (0,16) 4,25 (0,29) 4,36 (0,34) 4,63 (0,54)
Navizka! 5g(se) 2g(se) 1g(se.) 0,5 g (s.e.) 03 g (se.)
Sugina’ 91,95 (0,04) 92,22 (0,05) 92,42 (0,07) 92,28 (0,13) 92,22 (0,29)

lsnmple weight, Zarabinose, 3gzﬂactose, 4glucose. Smannose, 6xy]ose, 7dry matter

II. Regresni analyza ruzné hmotnosti vzorku pfi stanoveni obsahu strukturdlnich sacharidi — Evaluation of regression analysis of various

sample weights

Komponent' Koeficient® a Koeficient b Index korelace’
Arabinéza’ 2,386 0,0395 0,12
Galaktoza® 1,262 -0,0618 -0,16
Glukéza® 2,384 -0,0759 -0,23
Manéza® 3,075 -0,0553 -0,16
Xyl6za® 4,094 -0,0533 -0,16
Sugina’ 92,204 —1,0365 -0,26

1 2 . 3 4 6, . . .
component, “arabinose, “galactose, “glucose, *mannose, xylose, 7dry matter, *coefficient, °correlation index
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III. Analyza variance doby prichodu kapsli zaZivacim traktem —
Multifactor analysis of variance of the time of passage of capsules

through the digestive tract.

Faktor' Pofadi® | n |[Cas(h) | se.
Jip 1 6 36,15 5,84
Perioda
2 6 35,96 5,87
- 1 6 | 2946 3,28
Dojnice b
2 6 | 42,65 6,36
1 4 | 2451° 1,96
Skupina b
3hodinovych intervali 2 4] 3330 2,93
3 4 | 5035° 6,64
Celkovy primr® 12 | 36,06 0,49
Priméry u téhoZ faktoru &ené rliznymi p y jsou statisticky

prikazn& rozdilné (P < 0,05) — Means for the same factor denoted
by different letters are statistically significantly different (P < 0.05)

'factor, 2period, 3duiry cow, 4group of 3-hour intervals, total aver-
age, rank, ‘time (hours)

hodnoty stravitelnosti byly v tomto pfipadé 76,01 %
(s.e. 2,17) a 84,90 % (s.e. 1,83). Podobné tomu bylo
u galaktézy: 87,24 % (s.e. 1,55) proti 92,53 % (s.e.

0,83). U stravitelnosti glukézy nebyly zjistény prikaz-
né diference (P > 0,05). U manézy a xylézy byly zji§-
tény prikazné rozdily (P < 0,05) mezi 1. skupinou tfi-
hodinovych intervali a dvéma dalSimi. Rozdily byly
v téchto piipadech vétsi neZ 10 %. Z tohoto zji§téni
vyplyva, Ze u vétsiho poétu stravitelnych monosachari-
du, v naSem piipadé arabinézy a galaktézy, mélo tra-
veni rovnomérnéjsi pribéh, coZ se projevilo v prikaz-
nych rozdilech (P < 0,05) mezi 1. a 3. skupinou
tiihodinovych intervali. U méné stravitelnych sachari-
di, manézy a xylézy, je jejich traveni podminéno del-
§im pobytem v travicim traktu, resp. v bachoru, a z to-
hoto diivodu byly zji§tény nizké hodnoty u 1. skupiny
tithodinovych intervali s vyraznym prikaznym rozdi-
lem (P < 0,05) proti 2. a 3. skupiné.

Nami zji§téné absolutni hodnoty (tab. I) obsahu jed-
notlivych monosacharidii jsou srovnatelné s didaji auto-
ra Wedig etal. (1986), ktefi uvddéji v NDF vojtésky
(vyjadfené v suSiné vojtésky) tyto obsahy monosacha-
ridi: rhamnéza 0,16 %, arabinéza 2,42 %, xyl6za
5,80 %, mandza 1,81 %, galaktéza 2,72 %, glukédza
35,13 % a uronové kyseliny 3,23 %. Vysoky obsah
glukézy je dan pfitomnosti celulézy v NDF. Vysledné
hodnoty obsahu monosacharidi jsou zavislé také na

IV. Prim&mé hodnoty stravitelnosti strukturdlnich sacharidd v jednotlivych periodich a u jednotlivych dojnic (%) — Mean values of
digestibility of components in individual periods and for individual cows (%)

o 1 Perioda® Dojnice?
1 2 1 2

Arabinéza? (s.e.) 82,40 (1,48) 80,27 (2,61) 81,42 (2,72) 81,25 (1,43)

‘Galuktéza:’ (s.e.) 89,59 (1,62) 90,31 (1,07) 89,23 (1,67) 90,66 (0,91)
" Glukéza® (s.e.) 90,84 (1,14) 93,50 (0,80) 91,84 (1,55) 92,50 (0,43)

Manéza® (s.e.) 54,03 (4,57)" 59,93 (5,22)° 57,32 (5,81) 56,63 (4,22)

Xyloza® (s.e.) 60,68 (2,99) 61,99 (5,33) 63,16 (4,57) 59,51 (3,91)

Sugina’ (s.e.) 67,57 (1,28) 67,61 (0,96) 66,99 (1,27) 68,20 (0,90)

Primé&ry u téZe periody nebo dojnice oznatené riznymi pismeny jsou statisticky prikazné rozdilné (P < 0,05) — Means for the same period
or dairy cow denoted by different letters are statistically significantly different (P < 0.05)

For 1-7 see Tab. II; l'period, gdniry cow

V. Primé&mé hodnoty str

i struk

Inich sacharidi v jednotlivych skupinéch tiihodinovych intervali a celkové priméry stravitelnosti

(%) — Mean values of digestibility of individual components in groups of 3-hour intervals and total means of digestibility (%)

Skupina 3hodinovych intervali® Celkovy prumér’

Komponent' 1 (s.e)) 2 (se) 3 (s.e)) (s.e))

n=4 n=4 n=4 n=12
Arabin6za? 76,01 (2,17)" 83,10 (0,97) 84,90 (l.83)° 81,34 (0,51)
Galaktéza® 87,24 (1,55)" 90,07 (1,35) 92,53 (0.83)" 89,95 (0,31)
Glukéza* 90,23 (1,55) 92,29 (0,97) 94,00 (0,94) 92,17 (0,41)
Man6za® 46,60 (4,93)" 60,94 (4,43)° 63,40 (5,50) 56,98 (0,48)
Xyl6za® 51,78 (3,27)° 64,91 (3,89)° 67,30 (4,61)° 61,33 (0,56)
Sugina’ 64,76 (0,60)" 67,71 (0,92) 70,31 (0.18)h 67,60 (0,25)

Priméry na fadku ¢ené riznymi pi: y jsou statisticky prikazné rozdilné (P < 0,05) — Means on the same line denoted by

different letters are statistically significantly different (P < 0.05)

For 1-7 see Tab. II; agmup of 3-hour intervals, “total average

74

CZECH J. ANIM. SCIL., 43, 1998: 71-76




zpusobu sklizn&, kdy dochazi k odrolu listki o rizné
intenzité. Relativni sloZeni neglukézovych sacharido-
vych rezidui v polysacharidech stonki a listd vojt&€sky
uviddi Theander (1991): rhamnéza 0,54 a 0,68 %,
arabin6za 1,72 a 1,76 %, xyl6za 9,30 a 2,21 %, mano-
za 1,53 2 0,76 %, galaktéza 1,50 a 1,49 %. Z idaji vy-
plyva nepfiznivy vysoky obsah téZce stravitelné xylozy
ve stoncich v porovnéni s listy vojtésky. Z divodu rizné-
ho poméru listki a stonku ve vojtéskovém senu a rizné
fenofize sklizn& lze tedy pfedpokladat podstatné koli-
sani obsahu xylozy. Pomérné vysoky obsah xylézy vy-
jadfeny v procentech hemicelulézy vojtésky uvadi
napi. Dehority (1973) ve vysi 58,5 %.

Hodnoty stravitelnosti monosacharidii obsaZenych
v NDF vojtésky udavaji Wedig et al. (1986): arabi-
noza 72,40 %, xyloza 48,50 %, mandza 33,80 %, ga-
laktéza 72,40 % a glukéza 64,60 %. Hodnoty stravitel-
nosti glukézy nelze porovndvat, protoZe v naSem
pfipadé pochazi uvedeny sacharid z hemicelulézy, za-
timco v praci autort Wedig et al. (1986) je zde zahr-
nuta i glukéza celul6zového puivodu. Tito autofi zjistili
také nejvetsi stravitelnost (kromé glukézy) u arabinézy
a galaktozy, v naSem pripadé bylo vSak dosaZeno po-
nékud vyssich hodnot — 81,34 % (s.e. 0,51) a 89,95 %
(s.e. 0,31). Nejniz8i pramérna stravitelnost byla v na-
Sem pfipadé zjiSténa u mandzy — 56,98 % (s.e. 0,45)
a xylézy — 61,33 % (s.e. 0,56). Tyto vysledky odpovi-
daji zjisténi autort Wedig et al. (1986), zatimco
v naSem pfipadé byly hodnoty stravitelnosti opét vyssi.
Domnivame se, Ze ndmi zji§t€né vy$si hodnoty stravi-
vanim vzorku z kapsli, ke kterému dochazi i pfi pouZiti
metody nylonovych sacka (napf. Lindberg,
Knutson, 1981).

Vétsi pocet literdrnich ddaji uvadi relativni zvySo-
vani obsahu xylozy v traveniné bachoru po monodiet-
nim pfijmu vojtéskového sena. Napf. podle autort
Graham a Aman (1991) vzrostl obsah xylézy
v traveniné po Ctyfech hodindch po krmeni na vice nez
dvojnéasobek. Podobné udaje uvadéji také Jung et al.
(1990). Wedig etal. (19806) zjistili pfi sledovani de-
gradace vzorka vojtésky v bachoru metodou in situ
roz8ifovani poméru obsahu xylézy k arabinéze od hod-
noty 3,6 v case 0 hodin aZ po hodnotu 11,0 v Case 48
hodin. V naSem pfipadé byl v ptvodni hmoté pomér
xylézy k arabindze 1,70, po pasdZzovéani kapsli byla
prumérna hodnota tohoto ukazatele 3,99 (s.e. 0,174).

V nasem pokusu bylo zji$téno, ze xyl6za a manoza
jsou nejméné stravitelné strukturdlni sacharidy hemice-
lulozy vojtéskového sena. Naopak vysoké hodnoty stra-
vitelnosti byly zjiStény u arabinézy, galaktozy a gluko-
zy. Jako signifikantni faktor ovliviiujici stravitelnost
byla zjisténa doba prachodu kapsli zaZivacim traktem.
Sledovani prokazalo mozZnost stanoveni individualni
stravitelnosti Zivin metodou nylonovych kapsli pii zkr-
movani smésné krmné davky.
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CARCASS VALUE OF BULLS-CROSSES OF CZECH PIED
AND BLACK PIED CATTLE WITH BEEF BOVINE BREEDS"

JATECNA HODNOTA BYKU-KRIZENCU CESKEHO STRAKATEHO A
CERNOSTRAKATEHO SKOTU S MASNYMI PLEMENY

J. Vo¥i¥kova', J. Frelich, J. P¥ibyl’

]University of South Bohemia, Faculty of Agriculture, Ceské Budéjovice, Czech Republic
2Research Institute of Animal Production, Praha-UhFinéves, Czech Republic

ABSTRACT: Carcasses of Czech Pied and Black Pied crosses with Piemontese (PI), Hereford (HR), Limousine (LI), Angus
(AA), Blonde d’Aquitaine (BA), Belgian Blue (BM), and Charolais (CH) have been classified (n = 178) in this study. Results
were analyzed and compared with parameters of the control group formed by 53 Czech Pied bulls (C,). Bulls were fattened
under identical conditions with average daily gain 1.121 g until 500 * 8 days of age. Technological analysis of the right
half-carcass was made as a basis for carcass classification. The data were evaluated with procedure GLM/SAS, concerning
the effects of herd—year-month, breeds of dams, and breeds of sires. For majority of traits breed of dam was not significant.
The highest weight of dressed carcass was found in CH group (346.34 kg). Non-significantly lower values (-1.72 kg, -2.36 kg,
-5.11 kg) were recorded in BM, BA, and C, groups, respectively. The lowest weight (P < 0.001) was recorded in HR group
(302.05 kg). Dressing percentage varied from 57.01% (HR) to 60.37% (BM). The highest weight of kidney fat found in AA
group (11.38 kg) was associated with the highest share of separable fat (6.06%). The highest meat yield in half-carcass
(130.88 kg, 77.74%) and the lowest proportion of separable fat (3.23%) were recorded in BA group. As for bone proportion
in half-carcass, any significant differences were not found (P > 0.05). The best value of meat : bone ratio was recorded in
PI crosses (4.19) and BM crosses (4.18).

beef breeds; commercial crossing; carcass value; carcass composition

ABSTRAKT: Cilem price bylo vyhodnoceni jategné hodnoty byki-kiiZenc F, generace plemen &eské strakaté a &ernostra-
katé s byky masnych plemen piemontese (PI), hereford (HR), limousine (LI), angus (AA), blonde d’aquitaine (BA), belgické
modré (BM) a charolaise (CH). Kontrolni skupinu tvofili byci ¢eského strakatého plemene (C,). Do sledovéni bylo zafazeno
celkem 231 byki. Byci byli vykrmeni ve stejnych podminkich, pfi prim&€mém dennim pfiristku 1,121 g na kus a den do
500 * 8 dni véku. Pfi poraZce byla sledovana hmotnost jate¢né opracovaného téla (JOT) a hmotnost ledvinového loje. 24 hodin
po poréZce byla prava jatetnd pulka mezi 8. a 9. obratlem rozétvrcena a rozbourdna a byla stanovena hmotnost masa,
oddélitelného tuku a kosti. Maso bylo t&elov& rozdéleno do dvou skupin — maso I. jakosti (kyta, plec, roit€nec, svitkova)
a maso II. jakosti (krk, podple&i, bok, Zebra, klizky). Na pfi¢ném fezu rodté€nce byla stanovena plocha MLLT (musculus
longissimus lumborum et thoracis) v cm?. Udaje byly vyhodnoceny s pouZitim procedury GLM/SAS pti zohledn&ni efektl
interakce stido-rok—mésic narozeni byka (SRM), plemeno matek a plemeno otcii. Efekt SRM byl u vétSiny vlastnosti vysoce
prukazny. Efekt plemene matek vétSinou vyznamny nebyl, proto jsou vysledky komentoviny pouze pro otcovska plemena.
Vyznamné nejvy3$8i hmotnost JOT (P < 0,01 aZ P < 0,001) byla dosaZena u skupin CH (346,34 kg), BM (344,52 kg), BA
(343,98 kg) a C, (341,23 kg) oproti skupiné HR s nejniZ3i hmotnosti (302,05 kg). Jate¢na vytéZnost se pohybovala na vrovni
od 57,01 % (HR) do 60,37 % (BM). Hmotnost ledvinového loje byla nejvy$si u skupiny AA (11,38 kg) a pak nésledovaly
skupiny CH a C, s hodnotami niZ3imi o 12,92 %, resp. 15,11 %. Rozdily 6,38 kg, resp. 4,91 kg mezi skupinami AA, resp.
CH a skupinou PI byly signifikantni (P < 0,001). Nejvy$8i hmotnosti JOT u skupiny CH odpovida i nejvy3$§i dosaZzeni
hmotnost pravé jate¢né pulky (170,89 kg). Nejvyssi vytéZnost masa z pravé jateSné pulky (130,88 kg, resp. 77,74 %) vykézala
skupina BA pfi nejvy33i hmotnosti masa I. i II. jakosti (52,29 kg, resp. 78.59 kg). Pfi hodnoceni absolutniho mnoZstvi masa
dosdhly nejniZ8ich hodnot shodné& skupiny PI a HR (115,85 kg), v relativnim vyjidfeni viak skupina AA (74,47 %), kterd
méla zaroveii nejniZsi podil masa I. jakosti (27,59 %) a nejvy3si podil oddélitelného tuku (6,06 %). Nejvyssi podil masa
I. jakosti méla skupina PI (31,11 %), ale pfi nizké absolutni hmotnosti (46,70 kg). I kdyZ byly u hmotnosti kosti zjiitény
mezi skupinami signifikantni rozdily, pfi vyjadfeni procentudlniho podilu kosti .z jate¢né pulky nebyly vyznamné rozdily
prokéazany. Pfesto diference v absolutnim mnoZstvi masa i kosti z jate¢né pilky ovlivnila produkci masa na 1 kg kosti.
Nejvy38i pomér masa a kosti vykazala skupina PI (4,19), ale pii nejniZsi absolutni celkové produkci masa z jate&né pulky,

* This study was supported by the Grant Agency of the Czech Republic (Grant No. 507-95-0717).
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a skupina BM /(4.18). U skupiny HR byla tato hodnota oproti skupindm PI a BM o 8,59 %, resp. 8,37 % niZ8i. U kontrolni
skupiny C; s nejvyssi absolutni i relativni hodnotou u kosti (33,36 kg, resp. 19,70 %) bylo zji§téno druhé nejniZ$i mnoZstvi
vyprodukovaného masa na 1 kg kosti (3,85 kg), coZ bylo vyznamné méné (P < 0,05) oproti skupinim PI, BM a BA.

masnd plemena skotu; uZitkové kfiZeni; jatetnd hodnota; skladba jateného t€la

INTRODUCTION

Simple commercial crossing with beef breeds is
aimed at utilization of favourable parameters charac-
terizing fattening performance and carcass value of
these breeds for improvement of productive parameters
and meat quality of dairy and dual-purpose cattle.

Carcass value — a specific form of productive value
of the carcass — is characterized according to
Schwark (1989) by weight and proportion of spe-
cific meat cuts, proportion of tissues (meat, bone, fat)
and their ratios, quality of meat and fat, and their nu-
tritive and commercial values.

Subrt (1994) mentions the following parameters
in crosses sired by the Hereford (medium and lower
nutrition intensity): meat yield — 81.76%, bone propor-
tion — 17.26%, meat per kg bone — 4.75 kg. Franc et
al. (1990) compared Czech Pied bulls with HR crosses:
total meat yield — 82.76% vs. 83.90%, bone proportion
- 16.23% vs. 14.41%, prime meat yield — 38.90% vs.
38.32%, meat : bone ratio — 5.18 vs. 5.87, MLD area
—93.74 vs. 82.08 cm2. Sziics et al. (1995) compared
dressing percentage of Hungarian Pied crosses sired by
the Hereford (60.5%), that of purebred Hungarian Pied
cattle (61.7%), and that of Hereford cattle (60.0%).
Keane etal. (1995) found the lowest bone proportion
in Black Pied Friesian crosses sired by the Hereford.

Results of the crossing with Angus cattle were pre-
sented by PaSek (1993), Randak (1993),
Brewis (1990) and Pedersen et al. (1987).
Teslik et al. (1994) compared meat efficiency of F,
Czech Pied crosses with Aberdeen Angus and
Fleckvieh sires. The following parameters were found
in trial groups of bulls: dressing percentage: 60.1% and
60.0%, fat production: 21.47 kg (4%) and 16.95 kg
(3.19%), prime meat yield: 38.64% and 39.60%, grade
II meat yield: 43.49% and 42.31%, meat : bone ratio:
5.26 and 4.94. MLD area amounted to 74.00 cm? (trial
group) and 75.48 cm? (control group).

High growth potential and excellent carcass quality
are characteristic for the crosses with the Limousine —
Pedersen etal. (1987), Zupka, Subrt (1989),
Morris etal. (1990), Subrt etal. (1994). Nosal
et al. (1991) report favourable results of dressing per-
centage and meat production in the progeny of Limou-
sine sires. Teslik et al. (1991) mention the following
parameters for male progeny of Limousine sires as
compared to the control set of Czech Pied bulls: weight
of the dressed carcass — 316.57 kg (325.48 kg), weight
of the half-carcass — 151.46 kg (157.44 kg), prime meat
yield — 63.34 kg (62.89 kg), grade II meat yield — 63.23
(69.70 kg), separable fat — 1.39 kg (1.43 kg), bones —
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23.72 kg (24.89kg). PoniZil (1993) compared Black
Pied crosses with the Limousine and purebred Black
Pied bulls. Crosses were characterized by better carcass
quality, increased share of meat (80.95% vs. 79.13%),
reduced bone proportion (15.60% vs. 16.83%), and fat
proportion (2.57% vs. 3.97%), meat : bone ratio being
5.20and 4.71.Nos4l and Cuboii (1994) compared
the Slovak Pied crosses sired by the Limousine and by
the Blonde d’Aquitaine: total meat yield — 77.24 and
78.05%, bone yield — 17.30 and 17.54%, fat yield —
5.46 and 4.40%. MLD area amounted to 64.01 cm?
(Limousine crosses) and to 70.20 cm? (Blonde d’Aqui-
taine crosses). Gabri§ et al. (1980) also demonstrated
higher dressing percentage (by 3%) and higher meat
yield (by 14 kg) in F; crosses of Slovak Pied cattle with
the Limousine (as compared to Slovak Pied bulls) in
the case of identical pre-slaughter weight. According to
Kempster et al. (1988) proportion of lean meat and
meat : bone ratio amounted to 64.2% and 4.15, respec-
tively in the crosses sired by the Limousine.

Blonde d’Aquitaine cattle can be ranged with the
Limousine and the Charolais thanks to favourable fat-
tening parameters. According to Subrt (1994),
Strafelda (1992) and Galik (1983) the crosses
are characterized by good growth intensity, satisfactory
production of lean meat, and fine skeleton resulting in
favourable meat : bone ratio.

Dure&ko etal. (1989) found higher dressing per-
centage (58.42%) in BA crosses as related to bulls of
improved Slovak Pied cattle (56.42%). Ko gel et al.
(1988, 1989) recommend the Blonde d’ Aquitaine as the
optimum breed type for crossing with the German
Brown cattle. Pdlenik (1990) mentions results of
a Swiss experiment; the following parameters were re-
corded in F; Simmental crosses with the Blonde
d’Aquitaine and in control Simmental group: dressing
percentage — 58.0% and 55.6%, meat yield in half-car-
cass — 75.4% and 71.5%, fat yield — 7.0% and 9.3%,
meat : bone ratio — 4.6 and 4.1, meat : fat ratio - 11.2
and 8.1. Cuboii and Nosal (1992) recorded the
following data in C x BA crosses: dressing percentage:
58-60%, meat yield in half-carcass: 77-78%, internal
fat content: 2.3%.

Results of commercial crossing with Charolais bulls
were published by numerous authors: PoniZil et al.
(1987), Kempster etal. (1988), Pdlenik (1990),
Guhe etal (1994), Kogel etal. (1994) and Bar-
tod etal (1995). Subrt (1994) classified bulls — C x
CH crosses slaughtered at 690 days (mean slaughter
weight 576 kg): weight of the dressed carcass: 334.93
kg, total meat yield: 267.77 kg (79.90%), total bone
yield: 37.74 kg (19.63%), separable fat yield: 1.52 kg
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(0.45%). According to Kaufmann, Chavaz
(1989) and Malterre (1986) Charolais bulls can be
fattened to higher slaughter weight without risk of ex-
pressive fatness.

In the Czech Republic, Piemontese cattle is used for
commercial crossing — in dairy herds above all. Ac-
cording to references of Hru$ka (1993) the crosses
produce high-quality lean meat characterized by geneti-
cally determined very low cholesterol level. Tatum
et al. (1990) did not find, however, any difference in
the weight of dressed carcass and meatiness between
the controlled groups of Piemontese, German Yellow,
and Red Angus crosses.

The Belgian Blue breed is very useful for commer-
cial crossing — it improves meat production and dress-
ing percentage (Klanic et al., 1993). Gerhady
(1994) presents results of Black Pied x Belgian Blue
crosses: weight of dressed carcass (JOT) - 361.1 kg,
dressing percentage — 59.2%, MLD area — 67.5 cm?.

Zupka, Subrt (1989), Golda et al. (1989),
Suchanek etal. (1990), Burda et al. (1991) and
Teslik et al. (1995) mention the satisfactory effi-
ciency level of Czech Pied bulls. In the study of
Teslik et al. (1980) liveweight at the end of the fat-
tening amounted to 556 kg, bone proportion to 15.82%,
prime cuts share to 39.69%, and commercial fats share
to 1.67%. Subrt (1994) presented the following data
for Czech Pied bulls: weight of dressed carcass —
338.9 kg, total meat yield — 270.52 kg (79.85%), total
bone yield — 65.61 kg (19.41%), separable fat —2.77 kg
(0.74%).

Ponizil (1993),

Nosal, Cuboi (1994),

Gerhady etal. (1995), Szarkowski etal. (1995)-

and Hardy, Fischer (1996) promote crossing of
Black Pied cattle with beef breeds. According to the
mentioned references, the crosses are characterized by
higher weight of dressed carcass, higher dressing per-
centage, less expressive tendency to excessive fatness
and better distribution of valuable meat cuts as related
to purebred dairy cattle is evident in these crosses.

MATERIAL AND METHODS

Carcass value was classified in bulls — F| crosses of
Czech Pied (C) and Black Pied (H) cattle with Hereford
(HR), Angus (AA), Limousine (LI), Blonde d’Aqui-
taine (BA), Charolais (CH), Piemontese (PI), and Bel-
gian Blue (BM) bulls. Czech Pied bulls (C1) formed
the control set. Crossbreds with HR were sired by
9 bulls, CH crossbreds, BM, AA and LI, BA and PI
crossbreds were sired by 7, 6, 4, and 3 bulls, respec-
tively.

Bulls born in the 3-year period (54.6% in 1992,
19.2% in 1993, 26.2% in 1994) were reared and fat-
tened at the fattening performance testing station, joint-
-stock comp. Reprogen, Pland on LuZnice. Animals
were fed with the average daily gain 1.121 g. Bulls
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1 = Neck

2 = Chuck

3 = Rib

4 - Sirloin

5 = Round

6 = Shoulder
' 7 - Brisket

8 = Flank

9 - Shin

1. Chart of carcass divortion

were housed in two stables (55% in Podoli and 45% in
Zele®) and slaughtered at slaughterhouses Maso Plan4
joint-stock comp., Plana on LuZnice (ca. 15 km from
the testing station). In total, 283 bulls were slaughtered
(mean age 500 + 8 days), carcass was classified in 231
animals.

Weight of dressed carcass (JOT) and weight of kid-
ney fat were controlled at slaughter. Cooled right half-
-carcass (24 h post slaughter) was cut in quarters be-
tween the 8th and 9th vertebra. Dissection was made
according to the standard of meat industry (Fig. 1),
weight of meat, separable fat, and bones were determi-
ned. Individual meat cuts were distributed into two
groups. The 1st group included round meat, shoulder,
rib-meat, and sirloin meat (grade I meat), the 2nd group
included chuck, neck, flank meat, brisket and shanks
(grade II meat). MLLT area was marked on the MLLT
(musculus longissimus lumborum et thoracis) cross-
-section between the 8th and 9th vertebra and measured
with a plane meter. The descriptive statistics of ana-
lysed data are in Tab. I.

The set of crosses was classed according to the
genotype of beef sires used for crossing into 7 groups
(PI, HR, LI, AA, BA, BM, CH) and dams in 2 groups
(C, H). Tab. II specifies structural pattern of individual
groups.

Obtained results were processed by the least squares
method (statistical program SAS) using the following
linear model equation:

Yiikimn =M1 + S X RX My + GB) + GM,, + ¢,

ijl ijkimn

where: y — measured value
1} - set mean
S x R x Mjjx — interaction of stable with year — month of
bull’s birth
GB — effect of the [-th sire genotype, /=1, ... 8
GMp — effect of the m-th dam genotype, m = 1, 2
€ijkimn ~ random errors
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1. Basic characteristics of data

Item n X Min Max 5
Live weight (kg)

— at 150 days 280 173.28 100.00 256.00 26.82

- at 500 days 271 565.55 430.00 707.00 56.49
Average daily gain (®

— from 150 to 500 days 271 1121.10 666.00 1 543.00 142.47
Net weight gain (®) 265 656.99 466.10 825.50 71.99
Carcass weight (JOT) (kg) 265 329.72 237.00 414.20 36.01
Dressing percentage (%) 265 58.23 49.40 64.90 2.11
Kidney fat (kg) 231 8.54 1.60 17.60 3.73
Right half-carcass (kg) 231 162.75 115.00 204.60 17.95
Right fore quarter (kg) 231 75.79 40.00 100.20 8.93
Right hind quarter (kg) 231 86.97 61.40 109.00 9.52
Weight of meat in total (kg) 231 123.18 87.70 159.40 14.02
Weight of grade I meat (kg) 231 48.53 35.50 63.80 5.57
Weight of rib-meat (kg) 231 5.78 3.30 7.90 0.83
Weight of sirloin (kg) 231 2.02 1.30 2.80 0.28
Weight of grade II meat (kg) 231 74.65 38.80 104.10 9.53
Weight of bones (kg) 231 31.42 21.60 40.90 3.69
Weight of separable fat (kg) 231 8.10 1.80 19.80 3.58
Total meat yield (%) 231 75.74 68.90 82.50 2.40
Grade I meat yield (%) 231 29.88 25.30 39.00 2.12
Rib-meat yield (%) 231 3.56 2.20 4.90 0.36
Sirloin yield (%) 231 1.25 0.80 1.60 0.15
Bone yield (%) 231 19.35 15.70 23.80 1.47
Separable fat yield (%) 231 493 1.30 11.30 2.03
Meat : bone ratio 231 3.95 3.10 5.30 0.38
Grade I meat : grade II meat ratio 231 0.66 0.50 1.30 0.08
MLLT area (cm?) 231 6 942.70 3 838.00 11 330.0 1 355.70

RESULTS AND DISCUSSION

According to analysis by the mentioned model equa-
tion, the important reduction of variability occurred
(compare s, in Tab. III and s, in Tab. I). Statistical
significance of effects and proportion of explained va-
riability (R?) are in Tab. IIL

Effect of SRM is significant for majority of traits.
Breeds of dams (genotype of dams) Holstein and Czech
Pied are generally not significant, and for that reason
not mentioned. Work is concentrated on sire breeds.

Tab. IV presents principal parameters of the carcass
value in individual groups ranged according to the
sire’s genotype. The highest weight of dressed carcass
(JOT) was found in CH group (346.34 kg). Mean weight
of JOT in BM, BA, and C, groups varied at a compa-
rable level (-1.82 kg, —2.36 kg, -5.11 kg, resp.).

In Limousine and Angus crosses, values lower by
16.98 kg and 21.57 kg were found as related to CH
group. The mentioned differences were not significant
(P > 0.05). The lowest weights of JOT were recorded
in PI group (311.0 kg) and HR group (302.05 kg). In
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comparison with data of control group (C,) differences
(8.9% in PI, 11.5% in HR) were significant (P < 0.05
and P < 0.001, resp.).

Significantly higher weight of JOT in CH, BM, BA,
and control groups results from a very good growth
capacity of the mentioned breeds — Kogel et al.
(1989), Suchanek et al. (1990), Burda et al.
(1991), Gerhady (1994), Bartoii et al. (1995),
Keane (1995), Malterre (1996).

In the Czech Republic weight of JOT has been used
as a principal criterion in cattle marketability until
now. Regarding this fact the Charolais, Belgian Blue,
and Blonde d’Aquitaine present the optimum variants
for commercial crossing.

Significant differences were recorded in dressing
percentage. The highest values were found in BM
(60.37%), BA (59.93%), and PI (59.02%) groups. The
lowest values were recorded in the control (C,) group
and HR group (57.52% and 57.01%, resp.). According
to Golda et al. (1989) mean dressing percentage of
Czech Pied cattle amounts to 59.1%; the value is higher
than that determined in our study. Gerhady (1994)
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11. Distribution of observations between the breeds

Group PI HR LI AA BA BM CH C, Total
C group — number of animals 5 13 23 12 10 14 25 - 102
% 49 12.8 22.5 11.8 9.8 13.7 24.5 - 100.0
H group — number of animals 9 20 17 5 10 - 15 - 76
% 11.8 26.3 22.4 6.6 13.2 - 19.7 - 100.0
Total number of animals 14 33 40 17 20 14 40 53 231
% 6.1 14.3 17.3 74 8.6 6.1 17.3 229 100.0
I1I. Variability and significance of effects
SxRxM Genotype of sires | Genotype of dams 2
Item 5, R
Pr>F Pr>F Pr>F
Live weight (kg)
— at 150 days 0.0001 0.1074 0.0897 22.39 0.456
- at 500 days 0.0003 0.0001 0.0978 46.34 0.479
Average daily gain (g)
- from 150 to 500 days 0.0014 0.0015 0.3344 119.00 0.454
Net weight gain (g) 0.0001 0.0001 0.1625 59.00 0.482
Carcass weight (JOT) (kg) 0.0001 0.0002 0.2943 29.82 0.473
Dressing percentage (%) 0.0275 0.0001 0.9000 1.89 0.384
Kidney fat (kg) 0.0001 0.0038 0.9372 3.05 0.500
Right half-carcass (kg) 0.0003 0.0065 0.2980 15.10 0.475
Right fore quarter (kg) 0.0058 0.0302 0.2133 7.82 0.416
Right hind quarter (kg) 0.0001 0.0008 0.4443 7.81 0.500
Weight of meat in total (kg) 0.0009 0.0148 0.6244 11.89 0.466
Weight of grade I meat (kg) 0.0168 0.0001 0.9761 4.64 0.483
Weight of rib-meat (kg) 0.0104 0.0004 0.8121 0.69 0.479
Weight of sirloin (kg) 0.0142 0.0015 0.5429 0.23 0.499
Weight of grade IT meat (kg) 0.0002 0.1398 0.4813 8.06 0.469
Weight of bones (kg) 0.0001 0.0002 0.0199 2.87 0.550
Weight of separable fat (kg) 0.0001 0.0033 0.5551 278 0.551
Total meat yield (%) 0.0016 0.0001 0.0788 1.73 0.614
Grade I meat yield (%) 0.0208 0.0001 0.0308 1.56 0.596
Rib-meat yield (%) 0.1207 0.0032 0.0613 0.30 0.458
Sirloin yield (%) 0.0165 0.0222 0.1245 0.12 0.506
Bone yield (%) 0.0794 0.6144 0.1283 1.32 0.390
Separable fat yield (%) 0.0003 0.0004 0.6817 1.51 0.587
Meat : bone ratio 0.0086 0.0581 0.0263 0.09 0.511
Grade I meat : grade II meat ratio 0.0790 0.0121 0.3677 0.07 0.420
MLLT area (cm?) 0.3041 0.0002 0.0459 1189.30 0.428

reports dressing percentage 59.2% in BM crosses.
Subrt (1994) mentions the following data: 60.02%
(BA crosses), 59.23% (CH), 59.11% (LI), 59.18%
(HR), 57.35% (Czech Pied cattle). Dressing percentage
in HR crosses reported by Sziics et al. (1995) is also
higher (+2.98%) than our results.

Production of kidney fat varied from 5.00 kg (PI) to
11.38 kg (AA). It is evident that high fattening inten-
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sity, in Angus crosses above all, results in a consider-
able increase of fat production. Values amounting to
10.60 kg in AA crosses and to 8.95 kg in Fleckvieh
bulls are reported by Teslik etal. (1994). Kidney fat
production found in our control group (9.66 kg) was
relatively high (the 3rd highest value).

In Hereford crosses, weight of kidney fat amounted
to 8.33 kg. This value corresponds with values deter-
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IV. Mean parameters of carcass value determined by the least sq hod for p | breeds
L Group Significance
em
PI HR LI AA BA BM CH Cl i b6

Weight 311.00 | 302.05 | 329.36 | 324.77 | 34398 | 34452 | 34634 | 34123 | BM-PI e
BA-PI | CH-PI

of JOT oo | | Bhesix [BA-HR

(kg) £1166 | 779 | 873 | £1028 | 866 | £1023 | 580 | 681 | CFL C,-HR

kit 59.02 | 5701 | 5854 | 5757 | 59.93 | 6037 | 5821 | 5752 |BA-LI |BA-AA | BA-HR

pemmfge BM-LI | BA-CH | BA-C,

4074 | +049 | 055 | +065 | 055 | 065 | 037 | 043 |PIFHR | BM-AA | BM-HR
(%) LI-HR | BM-CH | BM-C,
5.00 8.33 811 | 1138 7.55 8.47 9.91 9.66 | AA-BM

Kidney fat A TR |AABA | aa-pi

(kg) +120 | +0.82 | +1.02 | #1.05 | *1.08 | +1.05 | 062 | #074 [pm_pr | Cr~Fl | CH-PI
HR-PI

Right half- 149.66 | 153.05 | 16352 | 160.82 | 168.87 | 166.45 | 170.89 | 169.46 |C,~PI | CH-HR

-carcass BA-HR | CH-PI

(kg) 623 | #4.15 | #464 | 568 | 476 | 633 | 320 | *3.68 |BA-PI |C,-HR

Right fore 7105 | 7151 | 7519 | 7512 | 7855 | 77.04 | 7830 | 8027 |C,-PI

quarter CH-HR | C-HR

(kg) 4327 | 215 | 240 | #2094 | 247 | #328 | +1.66 | *191 |BA-HR

i 7861 | 8153 | 8833 | 8570 | 9032 | 89.41 | 9260 | 89.18 | CH-AA | BA-HR

quimr BM-PI | BA-PI |CH-HR

(kg) $327 | #2105 | 240 | 294 | $247 | 328 | 165 | +191 |LIFHR | C-HR | CH-PI
LI-PI | C-PI

mined in BM group (8.47 kg) and LI group (8.11 kg).
Numerous authors (Frelich et al., 1992; Stra-
felda, 1992; Teslik et al., 1994 and others) de-
monstrate positive effect of intensive fattening of Here-
ford crosses to higher slaughter weight on expressive
fatness.

As for weight of right half-carcass, right fore and
right hind quarters, a similar tendency was found by
variance analysis. Values determined in CH, C;, BA,
and BM groups were significantly higher (P < 0.05 —
P < 0.001) than values found in HR and PI groups.

Tab. V presents results of technological analysis of
right half-carcass in absolute values. Significant differ-
ences were found in all controlled parameters; therefore
the mentioned parameters were classified also in rela-
tive values (Tab. VI).

The highest values of total meat weight, grade I meat
weight, and grade II meat weight were recorded in BA
group (130.88 kg, 52.20 kg, 78.59 kg, respectively),
weight of the right half-carcass was lower by 2.02 kg
than the highest mean weight of half-carcass (CH
group). The 2nd lowest weight of separable fat (5.72
kg) was recorded in BA group.

The lowest absolute value of total meat yield was
determined in PI group and HR group (115.85 kg), the
mentioned groups were characterized by the lowest
weights of grade I meat (69.15 kg and 71.84 kg, resp.);
the lowest weight of grade I meat (44.01 kg) was found
in HR group.

In total meat production, values of BA, CH, and BM
groups were higher than the value found in the control
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group (127.37 kg). This value is significantly lower
(-11.52 kg, P < 0.01) than the value of HR group only.

As for the absolute weight of bones, the highest
value was recorded in the control C; group (33.36 kg),
differences related to AA group (-2.85 kg) and LI
group (-1.92 kg) were significant at P < 0.05, differ-
ences related to HR group (-3.49 kg) and PI group
(-5.28 kg) were significant at P < 0.001. Differences
in percentual bone yield were non-significant (P >
0.05). Lower bone proportion in carcasses of crosses
was not so expressive as that mentioned by Teslik
et al. (1996) in CH and BM crosses as related to Czech
Pied cattle. Franc et al. (1990), Ponizil (1993)
and Nosal, Cuboii (1994) also report lower bone
yield in the carcass of crosses (1.23-2.44%) as com-
pared to control groups.

Significant differences (P < 0.05, P < 0.01) were
found in the weight of separable fat between groups
with the highest production (AA: 10.00 kg, CH:
9.06 kg, HR: 8.67 kg) and PI group (5.68 kg), BA group
(5.72 kg) and LI group (6.70 kg).

The highest weight of separable fat in AA group is
associated with early maturity of this breed — Franc
et al. (1990), Teslik et al. (1989, 1994).

The largest MLLT area (79.48 cm?) in BM group is
directly proportional to the highest weight of rib-meat
(6.23 kg) found in this group. The smallest MLLT area
and the lowest weight of rib-meat were recorded in AA
crosses (55.58 cm? and 5.15 kg). In a study of
Teslik et al. (1994) MLD area in AA crosses was
lower by 1.48 cm? as compared to the Czech Pied cattle
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V. Mean parameters of technological half-carcass analysis determined by theleast squares method for parental breeds

i Group Significance
em
PI HR LI AA BA BM CH Cl 1 e
Weight of 11585 | 11585 | 125.69 | 11971 | 130.88 | 127.65 | 12831 | 127.37 BA-HR
: BA-PI
meat in total CH-PI CH-HR
(kg) 497 | #323 | #3.65 | 447 | #375 | 498 | 251 | *290 - C,-HR
4670 | 4401 | 5077 | 4446 | 5229 | 5083 | 5037 | 49.65 BM_HR | BA-AA
Weight of BA-HR
BA-PI | CH-AA
grade 1 meat BM-AA | C—Aaa | CH-HR
(kg) +1.94 +1.26 +1.43 *1.75 +1.47 +1.95 +0.98 £1.13 | LI-HR
L-AA | & e
=
536 5.17 6.13 5.15 6.11 6.23 6.16 578 BM-AA
Weight BM-Pl |BM-HR [ .o
of rib-meat BA-AA | BA-HR CH-HR
(kg) +0.29 +0.19 +0.21 +0.26 +0.22 +0.29 +0.15 +0.17 | CH-PI LI-AA =
CH-AA
Weight of 2,01 182 | 210 193 | 221 205 | 212 | 204 BA-AA | CH-HR
sirloin BA-C, |C,-HR |BA-HR
(kg) 010 | #006 | 007 | +009 | #007 | #010 | #0.05 | *0.06 LI-HR
69.15 | 7184 | 7491 | 7525 | 7859 | 7682 | 77.94 | 77.72 | BA-HR
» BA-PI
Weight of CH-HR
grade II meat CH-PI
(kg) $337 | 2219 | 248 | $303 | #254 | 4338 | £171 | £196 |
¥
C,-PI
2808 | 2987 | 31.44 | 3051 | 3226 | 3098 | 3324 | 3336 | CH-AA
Weight C-AA CH-PI
of bones c-ut | SHER | c-r
(kg) +1.20 +0.79 +0.88 +1.08 +0.91 +1.21 +0.61 +0.70 | BA-HR 2 C,-PI
LI-PI
5.68 8.67 6.70 | 10.00 572 6.75 9.06 7.64 | AA-BM
Wetitist AA-LI | AA-BA
sepn%able fat AN AnCEL
(kg) £1.16 | #0.76 | 085 | +1.05 | 088 | 117 | 059 | 068 |CH-PI | CH-BA
CH-LI | HR-BA
HR-PI
65.17 | 6472 | 7038 | 5558 | 7806 | 7948 | 7397 | 6185 |BM-HR
BM-PI
MLLT area c-HR | B [AM-AM
(cm?) 45833 | #3255 | £36.34 | #44.64 | +41.18 | #53.16 | +26.72 | +29.85 t:-é"‘ BA_C: BA-AA
e
 BA-HR

(74.00 cm? and 75.48 cmz, resp.). MLD value lower by
11.98 cm? as compared to our data is reported by
Gerhady (1994) in Belgian Blue crosses.

The highest percentual total meat yield in half-car-
cass (77.74%) was recorded in BA group; this corre-
sponds to the highest weight of meat in this group
(Tab. VI). Large differences as related to AA, HR, and
CH groups (3.27%, 2.90%, 2.46%, resp.) were highly
significant (P < 0.001). The lowest yield (27.59%) of
prime cuts including the lowest yield of rib-meat
(3.21%) and the highest grade II meat yield (46.88%)
were established in AA crosses. As for grade I meat :
grade II meat ratio, the lowest value (0.59) was found
in this group, too.

A similar trend is evident in HR crosses. Signifi-
cantly lower yield of grade I meat and higher yield of
grade II meat in AA crosses were demonstrated by
Teslik et al. (1994), the total meat yield in half-car-
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cass being, however, higher (82.13%). Meat yield in
half-carcass amounting to 75.4% in BA group (lower
by 2.34% than our results) is mentioned by Pialenik
(1990).

The 2nd highest meat yield in half-carcass (77.46%)
and the highest grade I meat yield (31.11%) were re-
corded in PI group; these values were, however, asso-
ciated with low absolute weights of meat in total and
of grade I meat as compared to other groups.

Significant differences in total meat weight and in
bone weight resulted in marked variance of meat : bone
ratio. The optimum ratios were recorded in PI group
(4.19) and in BM group (4.18). The lowest quantity of
produced meat per | kg bones was determined in HR
group (3.83 kg) and in control C; group (3.85 kg).
Tendency to lower meat : bone ratio in half-carcass of
C, group results from the highest bone yield (in abso-
lute as well as in relative values) found in this group.
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VI. Technological analysis of half-carcass — mean yields determined by the least sq hod for p | breeds
Group Significance
Item . . s
PL HR LI AA BA BM CH Cl
77.46 74.84 76.96 74.47 77.74 76.40 75.28 75.69 BA-C,
PI-AA
T_otnl meat PI-CH PI-HR BA-AA
yield LI-C LI-AA BA-CH
%) 072 | +047 | +0.53 | 065 | 054 | 070 | 036 | *042 | BoAS | Ba-HR
LI-HR
31.11 28.70 31.09 27.59 31.00 30.51 29.50 29.21 PI-AA
PI-CH PI-HR BA-AA
Grade I PI-C, CH-AA BA-HR
meat yield BA-CH LI-CH BM-AA
(%) +0.65 +0.43 +0.48 +0.59 +0.49 +0.63 +0.33 +0.38 | BM-HR B/;—C LI-AA
C,-AA ! LI-HR
LI-C,
Rib-meat 33 | 339 | 376 | 321 358 | 360 | 355 | 341 [P-AA | o |
yield BA-AA CH-AA | LI-C
(%) +0.13 +0.08 +0.09 +0.11 +0.10 +0.12 +0.06 +0.07 | BM-AA = !
1.33 1.18 1.28 1.22 1.34 1.24 1.24 1.21 BA-AA
sirloin yield BACH | pa-nr
PI-HR BA-C
(%) 005 | £003 | 004 | 005 | #004 | £005 | 20.03 | 003 |plc, I
LI-HR
Grade I1 46.35 46.14 45.87 46.88 46.74 45.89 45.78 46.48
meat yield
(%) +0.41 +0.29 +0.33 +0.38 +0.36 +0.39 +0.28 +0.34
Bone yield 1858 | 1951 | 1926 | 19.6 /| 19.14 | 1872 | 1953 | 19.70
(%) 4055 | 036 | 041 | 050 | 042 | 054 | 028 | 032
3.93 5.70 3.99 6.06 323 451 5.16 447 | CH-LI
Separable AA-PI AA-LI AA-BA
fat yield AA-C, | yp 11 | HR-BA
(%) 063 | *041 | 046 | *057 | 047 | 061 | *032 | 037 |HR-PI & CH-BA
HR-C,
4.19 3.83 4.00 3.94 4.09 4.18 3.88 3.85 | BM-CH
BM-HR
BM-C,
Meat : bone PI-CH
ratio 4013 | #0.09 | #0.10 | 0.2 | #0.10 | #0.13 | 2007 | +0.08 g:-*c”‘
i |
BA-HR
BA-C,
LI-AA BA-AA
Grade I meat 0.68 0.60 0.69 0.59 0.70 0.67 0.66 0.65 | PI-AA BA-HR
: grade I1 PI-HR LI-HR
meat ratio CH-AA
+0.03 +0.02 +0.02 +0.03 +0.02 +0.03 +0.02 +0.02 | CH-HR
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INFLUENCE OF GENOTYPE ON MEAT YIELD
ESTIMATION IN SWINE CARCASSES

VLIV GENOTYPU NA ODHAD VYTEZNOSTI MASA V JATECNYCH
TRUPECH PRASAT

G. Kusec!, Gordana Kralik', A. Petricevi¢', J. Zivkovi¢’

lUniversity of J. J. Strossmayer, Faculty of Agriculture, Osijek, Croatia
2University in Zagreb, Faculty of Veterinary Medicine, Zagreb, Croatia

ABSTRACT: Influence of genotype on estimation of meat yield in swine carcasses was researched in this paper. Four groups
of pigs (15 males and 15 females, n = 30 in each group) were included in the research. In each group there were pigs of
different genotypes as follows: 1st group = (LW x GL) x GL; 2nd group = (LW x SL) x GL; 3rd group = (SL x LW) x LW
and 4th group = pigs of unknown genotype. Pigs were slaughtered in several slaughterhouses in east Slavonia. Meat yield
was determined by total dissection (TD), according to Weniger et al. (1963) and estimated by 3 different equations. First
equation (PF) was taken from a current Croatian regulation and other two (MF2 and MF3) were obtained by researches of
Kusec (1996). Equations MF2 and MF3 appeared to be more appropriate for lean meat estimation in all groups of pigs,
except for the 3rd group, which had the lowest objectively determined (TD) meat yield. In this group equation PF predicted
lean meat percentage better than the other two. According to average meat yield obtained by dissection (TD) and by equations
MF2 and MF3, swine carcasses from the 1st group were classified in class E. Equation PF classified the same carcasses in
class U. On the basis of average objectively determined (TD) and estimated meat yields (MF2 and MF3) swine carcasses
from 2nd group were classified in class U, while equation PF classified them in class R. Swine carcasses from 3rd group
were classified in class R on the basis of objective determination and estimation by equation PF, while equations MF2 and
MF3 classified these carcasses in class U. Carcasses of 4th group of pigs were on the border between classes U and R
according to total dissection (TD), while estimations by all three equations classified these carcasses in class R.

swine; carcass; meat yield; estimation; equations

ABSTRAKT: V prici jsme se zabyvali vlivem genotypu na odhad vyt&Znosti masa v jateSnych trupech prasat. Vyzkum
zahrnoval &tyfi skupiny prasat (15 samci a 15 samic, pro kaZdou skupinu n = 30). V kaZdé skupiné byla prasata riiznych
genotypii: 1. skupina = (BU x NL) x NL; 2. skupina = (BU x SL) x NL; 3. skupina = (SL x BU) x BU, 4. skupina = prasata
neznimého genotypu. Prasata byla poraZena na n&kolika jatkdch ve vychodni Slavonii. VytéZnost masa byla stanovena
kompletnim jatenym rozborem (TD) podle autordh Weniger et al. (1963) a odhady byly provedeny pomoci tfi rovnic.
Prvni rovnici (PF) jsme pfevzali ze soutasného chorvatského nafizeni a druhé dvé (MF2 a MF3) byly ziskdny na zédkladé
vyzkumu, ktery provadél Kudec (1996). Ukézalo se, Ze u viech skupin prasat jsou pro odhad podilu libovych &4sti masa
vhodnéjsi rovnice MF2 a MF3, s vyjimkou 3. skupiny, ktera méla nejniZ3i objektivné stanovenou (TD) vytéZnost masa. U této
skupiny byla predikce podilu libového masa vhodn&j§i pomoci rovnice PF neZz pomoci dvou zbyvajicich rovnic. Podle
pramémé vytéZnosti masa, kterou jsme ziskali jate€nym rozborem (TD) a pomoci rovnic MF2 a MF3, byly jatedné trupy
prasat z 1. skupiny zafazeny do tfidy E. Rovnice PF zafadila tyto jate¢né trupy do tfidy U. Na zéklad& primé&rné objektivné
stanovené (TD) vyt€Znosti masa a jejiho odhadu (MF2 a MF3) byly jate¢né trupy z 2. skupiny zafazeny do tfidy U, zatimco
rovnice PF je zafadila do tfidy R. Jate&né trupy prasat ze 3. skupiny byly na zdklad€ objektivniho stanoveni a odhadu pomoci
rovnice PF zafazeny do tfidy R, zatimco rovnice MF2 a MF3 zafadily tyto jate¢né trupy do tf¥idy U. Jatedné trupy ze 4. tfidy
prasat byly podle kompletni jategného rozboru (TD) na hranici mezi tfidou U a R, zatimco odhady pomoci viech tfi rovnic
je zaradily do tfidy R.

prase; jate¢ny trup; vyt&Znost masa; odhad; rovnice

INTRODUCTION known as “Two Points* method or “TP* method (Ger-
man “Zwei Punkte, “ZP*). Equation which should be

Current Croatian regulations enact, besides instru- used with this method is also prescribed. Petri-
mental, a manual method for estimation of muscle tis- C¢evi¢ etal. (1993) found that the equation mentioned
sue percentage in swine carcasses. This method is above obtained more reliable estimations of meat yield
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in swine carcasses, compared to JUS method (used in
the former Yugoslavia). However, research carried out
on Slovenian swine populations showed that estimation
of carcass meat yield by the same equation happened
to be less accurate than those employing equations ob-
tained by research of Kovag etal. (1995). Dimke
et al. (1996) proposed two simplified methods of deter-
mining dissectional meatiness for Polish meat industry.
Those methods employed multiple regression equations
for prediction of lean meat content in swine carcasses.
Demo (1994) tested original regression equation of
PIGLOG 105 and ALOKA device for prediction of
meat performance of pigs in vivo. He concluded that it
would be necessary to construct regression equations
for the weight categories or breeds which would im-
prove the prediction level in relation to the actual meat
amounts. Kugec (1996) presented four equations ob-
tained on the basis of his own research. Only two of
these equations satisfied statistical requirements estab-
lished in EU regulations. These equations showed bet-
ter accuracy in estimation and better selectivity in
swine carcass classification according to SEUROP sys-
tem than the equation prescribed by current regulations.
Petric¢evié etal. (1993) reported that classification
of swine carcasses according to SEUROP system dif-
fered regarding the applied method for meat yield esti-
mation. Namely, swine carcasses estimated by the for-
mer Yugoslav standard averagely belonged to class O;
the same carcasses were classified in class R on the
basis of estimation by “ZP* method. Andersson et
al. (1995) reported that the Swedish carcass grading
system generally underestimated carcasses from Hamp-
shire crosses (genotype with larger and leaner hams)
more than other breeds.

The objective of this paper is to find out what influ-
ence the genotype has on meat yield estimation in
swine carcasses by an equation prescribed by Croatian
regulation and by two equations mentioned above. It
would be also interesting to find out how carcasses of
different genotypes of pigs will be classified according
to SEUROP system on the basis of total dissection and
estimations by the mentioned equations.

MATERIAL AND METHODS

Research was performed on 120 swine carcasses di-
vided into four groups, 30 carcasses each, regarding the

I. Equations for meat yield estimation in swine carcasses

genotype. First group consisted of F; generation of
crossbred mothers (Large White and German Landrace)
sired by German Landrace — (LW x GL) x GL; 2nd
group, F| generation of crossbred sows (Large White
and Swedish Landrace) sired by German Landrace —
(LW x SL) x GL — and 3rd group, F1 generation of
crossbred mothers (Swedish Landrace and Large
White) sired by Large White — (SL x LW) x LW.
Fourth group contained pigs of unknown genotype, the
appearance of which in Croatian slaughterhouses is not
rare.

Pigs were slaughtered in several slaughterhouses in
east Slavonia. Right sides of swine carcasses were dis-
sected using a method proposed by Weniger et al.
(1963), often called total dissection. Swine carcasses
were cut in main parts (ham, loin, shoulder, belly-rib
part and neck) which were separated onto muscle, fatty
tissue with skin and bones and weighed individually.
On the basis of these weights (kg) percentages of tis-
sues in carcasses (%) were calculated. Meat yield de-
termined as percentage of muscle tissue obtained by
total dissection of the carcass was accepted as an objective
indicator in further analyses and comparisons (TD).

Meat yield was estimated in swine carcasses from
each group by three equations (Tab. I). The first (PF)
is prescribed in current Croatian regulations and the
other two equations (MF2 and MF3) were obtained by
research of KuSec (1996). All used equations satis-
fied statistical standards established in EU countries.
Necessary measures for obtaining the variables in-
cluded in equations, according to “TP“-method were:
thickness of the fat — S (mm); measured caudally, on
the spot where m. gluteus medius gets deepest in the
fatty tissue and loin muscle (m. longissimus dorsi)
thickness — M (mm) measured as the shortest distance
between the cranial end of m. gluteus medius and dorsal
spinal edge. Warm carcass weight (TM) was added as
a new variable in order to improve the accuracy of the
estimation in equation MF3. All measures were taken
in all evaluated genotype groups in the same way
(n = 30).

Results of meat yield determination by dissection
(TD) and by equations (PF, MF2 and MF3) were pro-
cessed and compared. For each group of swine car-
casses individually, differences and correlations be-
tween meat yields obtained by dissection and by
equations were calculated. Swine carcasses from each
group were classified in classes according to SEUROP

Estimation Equation

PF v=47.978+ 2().()42‘)% +4.5154/M - 2.5018 log,,, S - 8.4212VS

MF2 y=13.4592+ 5(),944%4 +7.17767WM +45.1467 log,, S — 20.682VS

MF3 y=14.936+0.0164TM+ 48.62098,% +6.924VM +42.163log;o S - 19.823V5
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system on the basis of objectively determined (TD) and
estimated meat yield (PF, MF2 and MF3) in order of
comparison.

Statistical analysis of data was performed by Mi-
crosoft Excel 7.0 for Windows 95.

RESULTS AND DISCUSSION

The means and standard deviations of measured
quality indicators used as variables in prediction equa-
tions are shown in Tab. II for each group of pigs in-
cluded in the research.

Results of objective determination (TD) and estima-
tions of meat yield by equations (PF, MF2 and MF3)
are presented as mean values for every group of pigs
together with belonging standard deviations (Tab. III).

It is obvious from Tab. III that the smallest differ-
ence between objectively determined (TD) and esti-
mated meat yield in swine carcasses from the 1st group
was found for equations MF2 and MF3 (1.19%). Meat
yield estimated by equation PF was 2.73% lower than
objectively determined. Correlation between objec-
tively determined (TD) and estimated meat yield was
medium strong and positive (r = +0.50) in the case of
equations MF2 and MF3 and a bit weaker, also positive
(r = +0.47%) in the case of equation PF.

The smallest digression from objectively determined
meat yield (TD) in carcasses of pigs of 2nd group
showed estimation by equation MF2 (0.38%), followed
by equation MF3 (0.40%) and equation PF (2.02%).
Correlation between objectively determined and esti-
mated meat yield was strong and positive in all cases
(r=0.78).

Meat yield in carcasses of pigs from the 3rd group,
estimated by equation PF, was only 0.08% higher than
the objectively determined meat yield (TD). Estima-
tions by equations MF2 and MF3 were less accurate;
meat yield obtained by these equations was 1.67% and

1.70% higher than the objectively determined one
(TD). The strongest correlation between objectively de-
termined and estimated meat yield was shown by equa-
tion PF (r = +0.63). Slightly weaker correlation was
found for equations MF2 and MF3 (r = +0.62).

Average meat yield in carcasses of pigs from 4th
group, estimated by equation PF was 1.83% under ob-
jectively determinate meat yield (TD). Much better es-
timation was achieved using equations MF2 and MF3
which differed from objectively determined meat yield
only 0.09% and 0.10%, respectively. All estimated
meat yields (PF, MF2 and MF3) were in strong corre-
lation with objectively determined meat yield (r =
+0.71).

The result of classification of the swine carcasses
from the Ist group according to SEUROP system is
presented in Fig. 1. It is observable that considered
equations are not equally appropriate for meat yield
estimation in swine carcasses from the 1st group. Ac-
cording to average objectively determined meat yield,
these carcasses were classified in class E (55-60%
muscle tissue). Swine carcasses estimated by equations
MF2 and MF3 were classified in the same class. Ac-
cording to estimation by equation PF average meat
yield in swine carcasses from this group belonged to
class U (50-55% muscle tissue). Using this equation,
swine carcasses characterised by high meat yield and
small fat thickness (“TP* measure) as those from the
Ist group (genotype /LW x GL/ x GL), could be clas-
sified in a wrong way.

Data presented in Fig. 2 show that swine carcasses
from 2nd group were classified more correctly by all
equations used for estimation. However, on the basis of
average objectively determined (TD) and estimated
meat yield (MF2 and MF3) swine carcasses of this
group were classified predominantly in class U. Car-
casses from the same group, estimated by equation PF,
were classified in class R. In research of Petri-
Eevic (1993), carcasses of pigs of the same genotype

II. Means and standard deviations of the main quality indicators regarding the genotype

Meat yisld - Ist group _2nd group : 3rd group _4th group

X 5 X 5 X 5 X 5
Warm carcass weight (kg) 79.16 6.97 79.93 443 93.27 4.26 81.93 6.15
Backfat thickness (mm) 16.23 5.20 24.80 5.61 26.10 4.64 26.20 7.00
Loin muscle thickness (mm) 66.43 4.54 63.50 4.45 62.87 592 59.77 5.06

III. Means and standard deviations of objectively determined and estimated meat yields in swine carcasses

Meat yield = Ist group _2nd roup _3rd group _4r.h group

X 5 X 5 X 5 X s
TD 57.00 2.69 51.17 3.79 48.32 241 50.00 3.97
PF 54.27 3.40 49.15 323 48.24 2.10 48.15 3.06
MF2 55.81 3.09 50.79 3.01 49.99 2.16 49.91 3.00
MF3 55.81 3.10 50.76 3.01 50.01 2.15 49.90 3.00
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3. Distribution of swine carcasses from the 3rd group in classes
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For Figs 1-4: x-axis — classes, y-axis — distribution (%)

and similar quality indicators were classified in class U,
although estimated by the same equation. As there is
a possibility of incorrect carcass classification in the
case of equation PF, it can be considered that equations
MF2 and MF3 would be of better use. This means that
meat yield in swine carcasses with medium meatiness
would be better estimated by these equations. In this
case these were carcasses from crossbreds of genotype
(LW x SL) x GL.

Classification of swine carcasses from 3rd group on
the basis of objective determination (TD) and estima-
tion of meat yield (PF, MF2 and MF3) is presented in
Fig. 3. According to average objectively determined
and meat yield estimated by equation PF, swine car-
casses from 3rd group were classified in class R. Ac-
cording to meat yield estimated by other equations
(MF2 and MF3) the same carcasses mostly belonged to
class U. This practically means that equation PF, pre-
scribed in the Croatian regulation, could be of use only
in meat yield estimation of swine carcasses with lower
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4. Distribution of swine carcasses from the 4th group in classes
(SEUROP)

meatiness and thicker fat measured on loins. These
characteristics had carcasses of pigs from 3rd group —
genotype (SL x LW) x LW.

Carcasses of pigs from 4th group were, according to
average objectively determined meat yield (x = 50.00%
muscle tissue), on the edge of class U. According to
average meat yield estimated by equations PF, MF2
and MF3 the same carcasses were classified in class R.
Nevertheless, from the classification of these carcasses
presented in Fig. 4 it is obvious that the most of the
carcasses (50%) belonged to class R on the basis of
objectively determined meat yield. The most of the car-
casses (46.7%) classified on the basis of estimation by
all three equations were in this class as well. On the
basis of estimation by equation PF, however, carcasses
of pigs from 4th group were classified incorrectly in
classes E and O, compared to objectively determined
meat yield. This indicates that equations MF2 and MF3
could be of use in meat yield estimation of swine car-
casses with lower meatiness. In this case those were
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pigs from the market, mostly of unknown genotype.
Equation PF happened to be less suitable for meat yield
estimation because its employment resulted in im-
proper classification of swine carcasses.

CONCLUSIONS

The results of this research lead to following results:
The smallest digression from the objectively deter-
mined meat yield (TD) in the carcasses with high and
medium meatiness (50% muscle tissue) was found for
estimations by the following equations:
MF2: y=13.4592 + 50.944% +7.1776 1M +
+45.1467 log, S — 20.682VS

MF3: y =14.936 + 0.0164TM + 48.62098% +

+6.924VM +42.163 log,o S — 19.823\5

This can be stated for the carcasses from 1st, 2nd
and 4th group; i.e. for the following genotypes: (LW x
GL) x GL, (LW x SL) x GL and unknown genotypes
(from the market) which were classified more accu-
rately in SEUROP classes by these equations.

The smallest digression from objectively determined
meat yield in the swine carcasses characterised by
lower meatiness (about 48%) was found for equation
from the Croatian regulations:

PF: y=47.978 +26.0429% +4.5154\M —

-2.5018 log,o S — 8.4212VS

This could be stated for swine carcasses from the
3rd group; genotype (SL x LW) x LW which were
better classified according to SEUROP system by this
equation.

All these results indicate that genotype has influence
on meat yield; and by this, on estimation of the meat
yield in swine carcasses.

The results of the research indicate the need for
a continuous checking of the equation prescribed by
regulations. In that case, pig producers who use geno-
types characterised by high meat yield would not suffer
financial losses because of incorrect classification.
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VYUZITIE KANCEKOV VYRADENYCH
Z INDIVIDUALNEHO TESTU NA JATOCNE UCELY

USE OF YOUNG BOARS CULLED FROM INDIVIDUAL TESTS
FOR SLAUGHTER CHARACTERISTICS

J. Poltérskyl, P. Demo', L. Machaiékovéz, A. Sirotkin', J. Sokol®

'Research Institute of Animal Production, Nitra, Slovak Republic
nstitute of Veterinary Hygiene and Ecology, Trnava, Slovak Republic
3State Veterinary Administration Authority of Slovak Republic, Bratislava, Slovak Republic

ABSTRACT: The objective was to determine reference values of Sa-androstenone and skatole concentrations, of substances
responsible for so called boar taint after fast fattening of boars, barrows and gilts. An intensive production system was
implemented on a performance test station, using high productivity feed mixture and pens housing two animals each. A total
of 53 boars, 28 barrows and 27 gilts were subjected to tests. Average slaughter weight in all groups was about 85 kg. The
concentration of Sa-androstenone was determined in blood serum in ng/l ml of serum, while skatole content was established
in a fat sample in ng/l g of fat. A hard-phase radioimmunological assay was used for 50-androstenone detection, and
a chromatographic method using calibration curve was applied to determine skatole. The values of So-androstenone concen-
trations show high intra-group and inter-group variability. The respective values for boars, gilts and barrows were on average
415, 78.0 and 91.0 ng/l ml of serum. The concentration of skatole (3-methylindole) was significantly (P < 0.05) higher in
boars than in gilts and barrows (138.61 ng/l g of fat against 78.44 ng/g of fat in barrows and 75.97 ng/l g of fat in gilts).
One standard deviation in boars (78.09) had the same value as an average concentration in gilts and barrows (s = 75.97 and/or
s = 78.44). It means that the population comprises individuals with skatole concentration at the level of gilt and barrow
average. These limit values are recommended for culling the boars from individual performance tests:

— skatole concentration maximally 200 ng/1 g of fat

— maximum weight of 90 kg at the moment of culling from test

— oldest age at culling of 165 days.

It is not necessary to make a skatole test pursuant to EU Regulation 64/344/EC if the boar has been culled at the weight of
80 kg.

boars; boar taint; sex; So-androstenone; skatole

ABSTRAKT: Po intenzivnom vykrme kancov sa sledoval vyskyt kan¢ieho pachu stanovenim koncentricie Sai-androstenonu
a skatolu. Ako pozorovacie skupiny sa pouZili prasni¢ky a bravce. Vykrm kancov trval od hmotnosti 30 kg do hmotnosti
85 kg pri priemernom prirastku 859 g. Koncentricia Sa-androstenonu sa stanovila v krvnom sére a koncentricia skatolu
v slanine. Obidve substancie sa vyjadrovali v ng/l ml, resp. ng/l g tuku. Koncentricia 5c-androstenonu bola u kancov
415 ng/1 ml séra, u bravcov 91 ng/l ml séra a u prasniCiek 78 ng/1 ml séra. Rozdiely boli 3tatisticky vyznamné (P < 0,05).
MnoiZstvo skatolu bolo stanovené u kancov v priemere na 138,61 ng/1 g tuku, u bravcov 78,44 ng/1 g tuku a u prasniCiek
75,97 ng/1 g tuku. Rozdiely boli 3tatisticky vyznamné (P < 0,05).

kanéeky; kanéi pach; pohlavie; 5o-androstenon; skatol

UVOD

Zakladnym poslanim zoSlachtovacieho procesu
v chove oSipanych je zimernym vyberom zaradovat do
plemenitby jedince vyznadujice sa vysokym dedié¢nym
zaloZenim v ekonomicky vyznamnych vlastnostiach.

U kancekov takyto predpoklad vytvara individualny
test vlastnej GZitkovosti (ITVU) v hmotnosti od 30 do
100 kg, resp. od 30 kg do veku 160 dni. Nakolko sa
ITVU poklada aj za skasku konstituénej vyspelosti, je
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pre vyber vyhovujicich kanekov potrebné mat dosta-
to¢ne velki vyberovi zékladiiu (napr. 10 : 1).

Zavedenim ITVU kan&ekov by mohli §lachtitelskym
chovom vzniknit nepldnované vysoké straty, sposobe-
né kastriciou a naslednym dokrmom. Preto je potrebné
doriesit realizdciu kancekov vyradenych v hmotnosti
80 az 90 kg a veku do 160 dni na jatocné ucely bez
ujmy na realizanej cene. Priinou sti¢asného stavu je
tzv. kanéi pach, ktory spdsobuje zmenu chutovych
vlastnosti misa a tuku.
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Mechanizmus vzniku kanéieho pachu a jeho elimi-
nicia nie su zatial celkom objasnené. Hawe et al.
(1989), Lundstrom et al. (1988), Vahlun
(1990), Batterham et al. (1985) a Tyler et al.
(1983) Studovali vplyv vyZivy, hladiny dusikatych l4-
tok a lyzinu a spdsobu ustajnenia na frekvenciu a in-
tenzitu vyskytu kancieho pachu.

Za hlavny komponent kan¢ieho pachu povaZujii andro-
stenon (50a-androst-16-en-3-on) a skatol (3-metylindol).

Obsiahlu $tidiu o vykrme kancekov a kandom pa-
chu misa a tuku vypracovali Ender et al. (1987).
Uvéadzaji, Ze na jeho zistenie jestvuji dve moZnosti:
senzorickd metdda, ktord vyjadruje subjektivny néazor
posudzovatela, a biochemicka metéda, zaloZené na ob-
jektivne meratelnom hodnoteni.

Bartosova etal. (1980) zistili kan¢i pach u 66 %
kan&ekov, 16,7 % vzoriek bolo dubiéznych a 16,7 %
negativnych. Naproti tomu Emmervall (1976 - cit.
Cre p, 1981) uvadza, Ze z 500 testovanych kancekov
vykézalo zretelny pach iba 1,5 % jedincov (vyrazny
pach 7 %, mierny 12 %, nezretelny 44 % a Ziadny
37 %).

Podrobnejsie sa vyuZitim kancekov pre jato&né uce-
ly zaoberalo v roku 1990 vyro¢né zasadnutie Eur6pske;j
zootechnickej federacie v Spanielsku. Riesili sa tu otéz-
ky identifikicie kan&ieho pachu organoleptickym hod-
notenim, fyziologickymi skiSkami a aj CiniteImi vply-
vajicimi na jeho vyskyt pocas vykrmu.

Kon3tatovalo sa, Ze pordZanie kancekov pre produk-
ciu misa v jednotlivych 3tatoch narasta. Napr. v Spa-
nielsku, Anglicku a v Irsku je cca 90 % jato&nych osi-
panych samcieho pohlavia nekastrovanych. Od
decembra 1989 sa aj v Dansku a Holandsku podstatne
zvysila produkcia kancekov na jatoéné ucely. Aj tu sa
kon3tatovalo, Ze zdkladnym komponentom kancieho
pachu je 5a-androstenon a skatol. Za najvhodnejSiu
metodu jeho stanovenia sa povaZuje radio/enzym im-
munoassay (ELISA) a kolorimetrické analyza. V Spa-
nielsku bola popisana tieZ metéda IRTA, ktord spija
obidve predchddzajice metédy. Bolo konStatované, Ze
podla siucasnych testov konzumentov v Anglicku nie st
negativne reakcie na vlastnosti kan¢ieho misa.

V Spanielsku boli zaznamenané pripomienky k tde-
nej chrbtovine a krkovicke, ale nie k Sunkam. Na za-
klade uvedeného rokovania sa pripravuje vydanie me-
dzindrodnej publikacie k objasneniu So-androstenonu
a skatolu pri manifestacii kancieho pachu v mise.

Za hlavny komponent kan¢ieho pachu v mise pova-
Zuju aj Bonnéau (1990) a Lundstrom et al.
(1991) androstenon a skatol, ktorych hladinu podla
nich okrem genetickych Cinitelov vyznamne ovplyviiu-
ju aj exogénne faktory, predovsetkym hladina N-latok,
pritomnost prasniciek, vek a hmotnost.

MATERIAL A METODA

Intenzivny odchov kanéekov od 30 do 90 kg sme
realizovali v podmienkach testovacej stanice VUZV

9%

Nitra pri ustajneni dvoch kancekov v koterci. V tejto
hmotnosti sa kanéeky aj porazali (£ 1 kg).

Do pokusov bolo zaradenych celkom 108 oSipanych,
z &oho bolo 53 kancov, 28 bravcov a 27 prasniciek.
Pokusny sibor bol zloZeny zo vSetkych zakladnych
plemien chovanych na Slovensku. Pokus sa skongil pri
hmotnosti zvierat cca 85 kg, kedy sa zvieratd odpora-
zili.

Pri pordzke sa odobralo 20 ml krvi, z ktorej sa odstre-
denim ziskala plazma na stanovenie So-androstenonu.

Pracovny postup stanovenia: vo vzorke 0,1 ml
opakovane tvrdofazovou radioimunologickou metédou
bez extrakcie, pomocou siipravy Coat-A-Count Direct
Androstenedione fy. DPC (Los Angeles, USA).

Citlivost metédy bola 0,04 ng/ml. NeSpecificka
vizba s inymi steroidmi bola 0-1,49 %. Radioaktivita
vzoriek sa merala 1 min pomocou gamma meraca fy
Canberra-Packard Slovensko, s. r. o. (Badin, Sloven-
sko).

V deii pordZky sa tieZ odobrala cca 20g vzorka sla-
niny na stanovenie skatolu metédou podla autorov
Suortti a Lehtonen (1994).

Do centrifuga¢nej skimavky sa navaZilo 5 g pomle-
tej slaniny a pridalo sa 10 ml acetonitrilu a 50 pl 2-me-
tylindolu s koncentraciou 10 pg/ml. Skimavka sa uza-
tvorila a roztok sa zahrial na 70 °C vo vodnom kipeli
za sticasného trepania, pokial sa tuk neroztopil.

Po rozpusteni tuku sa obsah skimavky ochladil, ace-
tonitril sa oddelil a vzorka tuku sa reextrahovala. Ace-
tonitrilové podiely sa spojili a ich objem sa doplnil na
20 ml.

K 4 ml tohto roztoku sa pridal 1 ml deionizovanej
vody, ¢im sa roztok zakalil.

Cistenie zakaleného roztoku sa robilo na SPE kolén-
kach takto:

— premytie kolénky 3 ml acetonitrilu a lahké vysuSe-
nie;

— aplikacia 2 ml zakaleného roztoku, ktoré sa vypustia
do odpadu;

— aplikacia zvySku zakaleného roztoku a jeho zachy-
tenie.

Zachyteny roztok (2 ml) sa zriedil 2 ml deionizova-
nej vody a z tohto pripraveného roztoku sa dvakrat
100 pl davkovalo na chromatografickd kol6nu.

Casy vylihovania skatolu a 2-metylindolu sa testo-
vali postupne vo vzorkéach Standardov i extraktov for-
tifikovanych vzoriek. Analyza vzoriek trvala 6 az 7 mi-
nit.

Vysledky analyzy sa vyhodnocovali metédou kalib-
raénej krivky s vnitornym $tandardom, rozdiely sa vy-
hodnotili jednofaktorovou analyzou rozptylu.

VYSLEDKY A DISKUSIA
Stanovenim referenénych hodn6t zastipenia So-an-
drostenonu a skatolu — substancii podielajicich sa na

vzniku tzv. kanéieho pachu v rdznych tkanivich kan-
&ekov, sa zaoberalo v poslednom obdobi mnoho auto-
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1. Hodnoty Sc-andr - So ne concentrations II. Zistené hodnoty koncentricie skatolu — Skatole concentrations
Obsah v ng/l ml séra’ Obsah v ng/g tuku®
Pohlavie! — g Pohlavie' _ g .
x rozpiitie® x Sy rozpiitie®
Kanceky? 415" 319-724 Kangeky? 138,61" 78,09 38-320
Bravce? 91" 32-183 Bravce® 78,44 14,50 28-164
Prasni¢ky* 78" 25-110 Prasnicky* 75.97* 12,13 25-120
Rozdiely v priemernych hodnotich oznacené rozdielnymi p Rozdiely v priemernych hodnotich oznadené rozdielnymi pis-

s Statisticky vyznamné (P < 0,05) - Various letters denote statisti-
cally significant differences in the concentrations (P < 0.05)

3 . S . 6
'sex, 2boars, *barrows, 4g|lls. “content in ng/l ml of serum, "range

rov v roznych krajindch. Je v8ak velmi tazko ziskat
vysledky, ktoré by pri urceni tychto substancii pocha-
dzali z toho istého tkaniva a na ich vyjadrenie by boli
pouzité tie isté jednotky SI. Aj metédy stanovenia nie
st jednotné.

Hladina So-androstenonu

V naSich pokusoch sme popisanou metédou stano-
vili hladinu 50-androstenonu u vSetkych troch pohlavi
(kance, bravce a prasnicky).

Vysledky uvedené v tab. I poukazuji na velké roz-
diely a heterogenitu koncentracie So-androstenonu tak
vo vnitri sledovanych skupin, ako aj medzi vietkymi
skupinami.

Nakolko nie su k dispozicii literarne pramene o re-
ferenénych hodnotach 5a-androstenonu v krvnej plaz-
me, je len velmi tazko ur¢it hrani¢né hodnoty pre nale
podmienky. Desmoulin (1982) pripusta koncentra-
ciu do 0,50 pg/g tuku, Lundstrom et al. (1988)
koncentraciu 0,50 az 1,0 ppm/g tuku.

Predpokladdme, Ze pre nami pouZiti metodiku by
bolo mozné stanovit referentni hodnotu So-androste-
nonu do 500 ng/ml plazmy. Nad tito hranicu sa zo
sledovanych kanéekov dostal len jeden (724 ng/1 ml).

Koncentricia skatolu

Stanovenie koncentracie skatolu v ng/g tuku sa po-
pisanou metddou robilo vo vzorke slaniny (tab. II). Po-
rovnanie nami zistenych vysledkov s vysledkami inych
autorov je omnoho jednoduchsie ako pri Sa-androste-
none, nakolko vietky referen¢né hodnoty st uvadzané
z tuku, a to bud v ng/g alebo v ppm/g tuku.

Vysledky ukazali, Ze v koncentrécii skatolu jestvuju
tatisticky vyznamné rozdiely medzi prasni¢kami,
bravcami a kancami.

U kancov pri priemernej koncentracii 138,61 ng/g
tuku bola jedna smerodajnéd odchylka vy3Sia ako prie-
mernd koncentriacia u prasni¢iek a priblizne rovnaka
ako u bravcov. Znamena to, Ze v sledovanom sibore
roznych plemien kancov sa nachadzaji jedince s kon-
centrdciou skatolu na drovni prasni¢iek a bravcov, o
znamend, Ze aj intenzita kanCieho pachu je odlisna.
Podla naSich vysledkov jestvuje cca 50 % kancekov,
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menami si Statisticky vyznamné (P < 0,05) — Various letters denote
statistically significant differences in the concentrations (P < 0.05)

'sex, Zboars, “barrows, “gil(s. Scontent in ng/l ml of fat, "rungc

ktoré pri hmotnosti 85 aZz 90 kg a intenzivnom raste
(vek do 160 dni) maji koncentraciu skatolu na urovni
bravcov.

Hrani¢né hodnoty koncentricie skatolu stanovili
Tuomola et al. (1996) na hodnoty 200 ng/g tuku.
Tieto hodnoty st vysSie, ako boli naSe vysledky, ked
vzorka sledovanych kancekov v naSich pokusoch mala
priemernt koncentraciu 138,61 ng/g tuku, a podobne
aj vysledky autorov Mortensen et al. (1986),
Lundstrom et al. (1991) a Bonneau et al.
(1992), ktori sice udéavaju koncentraciu skatolu
v ppm/g tuku, avSak referen¢né hodnoty od 0,20 do
0,25 ppm/g tuku su vysSie ako vysledky zistené v na-
Sich pokusoch a dalej st zhodné s vysledkami autorov
Tuomola etal. (1996).

Vysledky v koncentracii skatolu zistené u naSich
plemien sa vyrovnaji hodnotdm uddvanym v zahraniéi,
kde sa kance vyradené z individudlneho testu vlastnej
iZitkovosti bezne odporazaji ako jatoéné ofipané. Na-
vySe sa v mnohych krajindch realizuje beZny vykrm
kancov. Z toho vyplyvaji aj zavery, ktoré uvadza
Willeke (1993), Ze podla normy EU 64/433/EC nie
je potrebné robit kontrolu na skatol u kancekov do
hmotnosti 80 kg. U kanekov o hmotnosti od 85 do
90 kg povaZzuje za vhodné urobit kontrolu na skatol.
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INFORMATION - STUDIES - REPORTS

THE x-CASEIN ALLELE C IN SOME CATTLE BREEDS
IN THE CZECH REPUBLIC

k-KAZEINOVA ALELA C U NEKTERYCH PLEMEN SKOTU V CESKE
REPUBLICE

J. Citek, V. Rehout, F. Haji¢, M. Soch, J. Maskova, K. KoSvanec

University of South Bohemia, Faculty of Agriculture, Ceské Budéjovice, Czech Republic

ABSTRACT: The occurrence of k-casein allele C was determined using PCR/RFLP method in cattle population in the Czech
Republic. One heterozygous animal was found out of 34 in Czech Pied cattle (Simmenthal). In Black Pied cattle (n = 37)
and in Czech Red cattle (n = 33) we did not find any allele C.

cattle; polymorphism; k-casein; allele C

ABSTRAKT: Metodou polymerazové fetézové reakce (PCR) a polymorfismu délky restriknich fragmenti (RFLP) byl
sledovan vyskyt alely C na K-kazeinovém lokusu u &eského strakatého a &ernostrakatého skotu a u plemene &eskd &ervinka.
DNA byla izolovéna z krve rychlou metodou (Kawasaki, 1990). V PCR byly pouZity primery 5 - CCATACCCATAT-
TATGCAAAGCCAGC - 3 a 5 - TAATTAGCCCATTTCGCCTTCTCTGT - 3, koncentrace MgCl, 1,5 mM, teplota pfi
annealingu 60 °C. Amplifikat 497 bp byl $tépen enzymem Tail, frakce byly elektroforeticky déleny na 3% agarézovém gelu.
PCR produkt alel A, B a E byl §t€pen na fragmenty 377 a 120 bp, PCR produkt alely C nem4 restrikéni misto pro Tail. Byl
nalezen jeden heterozygotni jedinec u Ceského strakatého plemene (n = 34). U &ernostrakatého plemene (n = 37) a Ceské
tervinky (n = 33) nebyla alela C nalezena. Na zdkladé pfedloZenych vysledki nelze Cinit definitivni zdvéry o frekvenci alely

C v populaci skotu v CR, byla v3ak potvrzena jeji nizka frekvence uddvana v literatufe.

skot; polymorfismus; x-kazein; alela C

Alleles A, B, C, D and E alternate on the K-casein
locus. Many authors describe the identification and fre-
quencies of alleles A and B especially due to the rela-
tionship to technological properties (Panicke et al.,
1996; Lien, Rogne,1993; Havliéek etal., 1996;
Nebola etal., 1996). The alleles C and E were identi-
fied relatively not long ago (Seibert etal., 1987; Er-
hardt, 1989), their frequencies are outstanding lower
than alleles A and B, and vary depending on the breed. It
is not known whether the allele C influences the techno-
logical properties of milk. Lately, the alleles F, G and H
were described (Prinzenberg et al, 1996; Er-
hardt, 1996; Zakharov et al., 1996).

The allele C differs in amino acid 97. The alleles A,
B and E have arginine at this site, while allele C his-
tidin. This allows the differentiation at the gene level,
because the codon for arginine contains a cleavage site
A/CGT for Maell which is not present in the sequence
of allele C (Schlee, Rottmann, 1992).

Baranyi et al. (1993) stated the frequency of al-
lele C in Hungarian Pied cattle 0.03, they did not find
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the homozygote CC nor the allele C in Hungarian Grey
cattle. Schlee et al. (1992) reported in the end of
1980s in Bavarian Pied cattle (Fleckvieh) the frequency
0.02. Ortner et al. (1995) found in Pied cattle the
frequency 0.017, and, in Brown cattle, 0.009.

We stated the occurrence of allele C on the x-casein
locus using the PCR (Polymerase Chain Reaction)
method followed by RFLP (Restriction Fragments
Length Polymorphism).

DNA was isolated from blood using the quick
method (Kawasaki, 1990). 500 pl of TE was added
to 100 pl of blood, afterwards thorough countercurrent
distribution was centrifuged and supernatant was re-
moved. This process was repeated twice. 200 pl of lysis
solution and 12 pl of proteinase K were added to the
pellet of isolated leucocytes. After incubation at a tem-
perature of 50 °C, the aforementioned DNA was used for
the polymerase chain reaction, before proteinase K was
inactivated by warming it up to 94 °C for 5 minutes.

Polymerase chain reaction was continued using the
following conditions: 10 pl of DNA liquid, 100 uM of
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1. Genotype frequencies in Czech Pied cattle

Genotype Relative Theoretical Genotype Relative Theoretical
AA 0.206 0.235 BE 0.059 0.063
AB 0.441 0.413 BC 0 0.013
AC 0.029 0.015 GC 0 0.0002
AE 0.088 0.072 CE 0 0.002
BB 0.176 0.181 EE 0 0.005
each dNTP, 1.5 mM of MgCl,, 1 x PCR buffer, REFERENCES

10 pMol of each primer 5 - CCATACCCATATTATG-
CAAAGCCAGC - 3 and 5 - TAATTAGCCCATTTC-
GCCTTCTCTGT - 3, 1 U Taq polymerase, sterile
water ad 50 pl, 94 °C 60 seconds, 60 °C 60 seconds,
72 °C 75 seconds, 35 cycles(Schlee, Rottmann,
1992; Schlee et al.,, 1992). In PCR was synthetized
amplifikat 497 bp. The PCR product was digested by
enzyme Tail. During analysis of the Restriction Fragment
Length Polymorphism, it had the following reaction mix-
ture composition: 15 pl PCR product, 1 x buffer, 5 U of
appertained enzyme, ad 20 pl of sterile water. Incubation
was continued at 65 °C under mineral oil for 3 hrs. Af-
terwards, the fraction was split electrophoretically to 3%
of agarose gel with ethidium bromide.

The PCR product of allele A, B and E was split into
fragments 377 and 120 bp. The PCR product of allele
C showed the band of length 497 bp.

The investigation was carried out in the Czech Pied
cattle (Simmenthal), Black Pied cattle and Czech Red
cattle. The aim was to add some information to the
previous investigation concerning the k-casein locus in
the breeds mentioned (Citek, Antes, 1996;
Citek et al., 1997).

We found one heterozygote AC out of 34 in Czech
Pied cattle, the relative allele frequencies were A 0.485;
B 0.426; C 0.015; E 0.074. The relative and theoretical
genotype frequencies (Tab. I) did not differ statisti-
cally, x2 = 4.269.

In Black Pied cattle (n = 37) and Czech Red cattle
(n = 33), respectively, we did not find any allele C, the
frequencies of alleles were like in Citek, Antes
(1996) and Citek et al. (1997). The comparison of
absence of allele C in Czech Red cattle to the previous
data is difficult because this endangered breed was not
in focus of investigators. The absence in Black Pied
cattle is in accordance with Pazdera et al. (1995),
they did not find the allele C in Holstein cattle likewise
Baranyi etal (1993) in Hungarian Grey cattle. They
call attention to the fact that the absence of rare alleles
may be due to the number of animals examined. We
cannot draw any conclusions on the basis of our results
because the number of animals in separate breeds under
investigation was relatively low. This was due mainly
to the high expenses for this research. Nevertheless,
finding of one allele in 104 animals stated the low
frequency given in literature.
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