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OCCURRENCE OF E ALLELE OF x-CASEIN GENE
IN BOVINE NUCLEUS HERDS IN SLOVAKIA

VYSKYT E ALELY k-KAZEINOVEHO GENU V NUKLEO-STADACH
HOVADZIEHO DOBYTKA NA SLOVENSKU

P. Chrenek', D. Vasi¢ek', P. Uhrin', M. Bauerova', D. SatkovaZ, J. Bulla'

' Research Institute of Animal Production, Nitra, Slovak Republic
2State Breeding Organisation Research Centre, Nitra, Slovak Republic

ABSTRACT: The frequency of E allele of k-casein in cows and bulls of nucleus herds in Slovakia was determined by PCR
and RFLP. The values of E allele frequency of k-casein were 0.0169 in nucleus herd of Holstein breed, 0.0164 in Slovak

Pinzgauer and 0.0077 in Slovak Pied breed.

genotyping; k-casein; PCR-RFLP

ABSTRAKT: Frekvencia E alely k-kazeinového génu u krdv a bykov v nukleo-stidach na Slovensku bola stanoveni meté-
dou PCR a RFLP. Hodnoty frekvencie E alely x-kazeinu boli 0,0169 v nukleo-stade hol3tajnského plemena, 0,0164 u slo-
venského pinzqauského plemena a 0,0077 u slovenského strakatého plemena.

genotypovanie; k-kazein; PCR-RFLP

INTRODUCTION

Genetic variants of bovine K-casein gene are asso-
ciated with different protein content and cheese yield

of milk. These variants differ in amino acid and nucleo-'

tide sequences and can be detected by PCR-RFLP
(Schlieben etal., 1991; Schlee etal., 1992). The
frequencies of A and B variants are predominant, while
EandCarerare (Schlee, Rottmann, 1991; Mi-
randa et al, 1993). B allele of k-casein is more re-
quired than A allele because the former is associated
with higher casein content in milk, higher cheese-yield-
ing capacity and better coagulation properties in terms
of rennet clotting time (Ng-Kwai-Hang et al.,
1986).

The k-casein E allele was electrophoretically identi-
fied and described by Erhardt (1989). It differs
from A, B and C allelic counterparts by a single amino
acid substitution Gly 155/Ser. Direct sequencing of the
PCR product of k-casein (Schlieben et al.,, 1991)
showed a substitution of adenine (x-casein A, B, C) by
guanine (x-casein E), which creates a Hae III restriction
site. Therefore, using PCR followed by Hae III digestion
allows discrimination between K-casein E allele and k-ca-
sein A, B, C alleles directly at the DNA level.

155

x-casein A, B, C .AG AGC CC.
Ser

K-casein E .AG GGC CC. Hae IlI (GG/CC)
Gly
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The aim of our study was to determine the frequency
of E allele of k-casein in the nucleus herds. Our results
represent primary information about occurrence of this
allele in Slovak cattle population.

MATERIAL AND METHODS

Determination of x-casein E allele was done by
PCR-RFLP. The following breeds from nucleus herds
were genotyped: Slovak Pinzgauer, Slovak Pied and
Holstein breed.

Genomic DNA was isolated from blood without pre-
vious cell lysis (Albarino, Romanowski,
1994). The blood samples were drawn with 2.5% so-
dium citrate. Aliquots of 300 pl of blood were added
to equal volume of phenol and mixed vigorously by
inversion. After centrifugation (12,000 g) for 5 min, the
aqueous phase was extracted with phenol-chloroform—
isoamyl alcohol (25 : 24 : 1) and with chloroform.
Finally the aqueous phase was ethanol precipitated.
The pellet was rinsed with 70% ethanol, dried and re-
suspended in redistilled water.

PCR reaction was performed in a total volume of
30 pl using the Thermocycler 60 (Bio-med).

The PCR mix contained: PCR reaction buffer
(10 mM Tris-HCI, pH 8.3, 50 mM KCI, 0.1 mg/ml
gelatine, 1.5 mM MgCl,), 200 pM dNTPs, 0.5 uM each
of the primers 5’-GCT GAG CAG GTA TCC TAG
TTA T-3’ and 5’'-CCT CTT TGA TGT CTC CTT
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1. Examples of allele determination done by Hind III and Hae III restriction digest of the PCR product of k-casein and
subsequent gel electrophoresis; PhiX 174RF/Hae III was used as a marker

AGA G-3’ (Vasicek et al,, 1995), 1U Taqg DNA
polymerase (Boehringer Mannheim) and approximately
100 ng DNA.

Samples were amplified in 35 cycles at the follow-
ing conditions: denaturation step at 94 °C for 20 s,
primer annealing at 53 °C for 20 s and primer extension
at 72 °C for 20 s with 5min prolongation of the exten-
sion step in the last cycle.

PCR products (15 pl) were digested with 5U Hind
III and 5U Hae III (AGS) for at least 3 hours at 37 °C
and electrophoresed on a 3% agarose gel containing
EtBr.

Calculation of the E allele frequency was based on
direct allele count method by pg = (2ngg + nag + ngg) /
/ 2n. Standard errors (SE) of frequencies were calcu-
lated from the formula [pg(1 - pg) / 2n]"2, where n is
total number of animals, pg is frequency of E allele and
ngg, Nag. ngg are the numbers of animals with EE, AE
and BE «x-casein alleles, respectively.

Comparison of allele frequencies between analyzed
breeds was elaborated by the comparison of probability
PE (X-square test).

RESULTS AND DISCUSSION

The resulting size of the PCR product of k-casein
was 443-bp. Discrimination of different alleles was
done by restriction digestion and subsequent gel elec-
trophoresis (Fig. 1).

Digestion of the amplified PCR product with Hind
IIT restriction enzyme does not discriminate A and E
alleles, therefore all DNA samples were subsequently
digested with Hae III restriction enzyme. The presence
of E allele results in 226-bp, 145-bp and 72-bp bands
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while alleles A, B and C showed 226-bp and 217-bp
fragments only.

The k-casein E allele frequencies in investigated nu-
cleus herds are presented in Tab. I. -

1. x-casein E allele frequencies in investigated nucleus herds

Brsed " | Bl | B

Slovak Pinzgauer 122 0.0164 0.0081
Slovak Pied 65 0.0077 0.0077
Holstein 177 0.0169 0.0069
Total 364 0.0151 0.0045

The E allele in our breeds was present only in hete-
rozygous forms. The frequency of this allele was
0.0164 in Slovak Pinzgauer nucleus herd, 0.0077 in
Slovak Pied nucleus herd and 0.0169 in Holstein nu-
cleus herd (Tab. I). Concluding from the fact that x =
0.751 with % 05(2) = 5.991 the average frequency of E
allele in investigated breeds is pg(0.0151 + 0.0045),
which means that the differences are not significant.

There are several data concerning the frequencies of
k-casein E allele in the literature. In Fleckvieh cattle
the frequency of E allele was.0.001 (Schlee et al,
1992). Taha and Puhan (1993) found 0.02 fre-
quency of this allele in Simmental x Red Holstein.
Average frequency of x-casein E allele in Finnish
Friesian bulls was 0.01 in 1975-1988 (Velmala et
al., 1993). Higher frequency of E allele (0.04) was
found in Czech cattle population (Nebola,
Dvoidk, 1994). It was explained by a small number
of analysed animals. Rather high average frequency of
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k-casein E allele, in 1975-1988, 0.29 was found in
Finnish Ayrshire bulls (Velmala et al., 1993). This
fact was explained by frequency fluctuations and by
a genetic sampling involving only a small number of
parents siring the bulls analyzed.

Generally, we can conclude that the E allele fre-
quency in various breeds is low.

It is not clear whether E allele of x-casein has the
same impact on production, quality and technological
properties of milk as allele B (A) or not. The survey of
E allele occurrence in our herds allows us to analyse of
influence this allele on milk yield and quality.
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PLODNOST JALOVIC PLEMIEN SLOVENSKE STRAKATE
A CIERNOSTRAKATE A ICH KRIZENIEK

FERTILITY IN HEIFERS OF SLOVAKIAN PIED BREED, BLACK
AND WHITE BREED AND THEIR CROSSES

J. Huba, D. Peskovi¢ova, J. Chrenek, J. Vravkova

Research Institute of Animal Production, Nitra, Slovak Republic

ABSTRACT: A total of 7 300 heifers of the Slovakian Pied breed, holsteinised Black and White breed and their crosses
with different genetic share were analysed by LSM method. The fixed effects of herd, year of the 1st insemination, genotype
group and age at Ist insemination as a covariate were included into models of analysis of covariance. The service period,
number of inseminations, conception rate and gestation length were dependent variables. Tab. I shows the estimates of mean
values of the particular breeds and genotype groups of crosses. Service period, number of inseminations and gestation length
were longer in Slovakian Pied heifers. Conception rate was higher in Holstein heifers and crosses and differences were
statistically highly significant (P < 0.01). Tabs. II and IIT show the results of analyses of covariances. The factors herd and
year participated in variability of all investigated parameters statistically highly significantly (P < 0.01). The effect of genotype
group in the crosses was not statistically significant. Age at 1st insemination statistically significantly influenced observed
traits only in the black and white population.

heifers; breeds; fertility traits

ABSTRAKT: Metodou najmensich §tvorcov boli analyzované zakladné ukazovatele plodnosti 7 300 jalovic plemien sloven-
ské strakaté a holStajnizované Ciernostrakaté a ich kriZeniek s réznym dediénym podielom. Modely analyzy kovariancii
zahffiali pevné efekty stado, rok prvej inseminécie, genotypova skupina a sprievodni premenni vek pri prvej inseminécii. Jalovice
slovenského strakatého plemena mali $tatisticky vysoko preukazne (P < 0,01) najvy$sie hodnoty insemina¢ného indexu, dizky
intervalu od prvej insemindcie po oplodnenie a dlzky telnosti. Pri tomto plemene bolo zistené Statisticky vysoko preukazne
(P < 0,01) najniZ3ie percento oplodnenia po prvej insemindcii v porovnani s ostatnymi sledovanymi genotypovymi skupinami.

jalovice; plemend; plodnost

UvVoD

Vyhovujice hodnoty ukazovatelov plodnosti jalo-
vic, hlavne vysoké percento oplodnenia po prvej inse-
minécii, skracuji obdobie od prvej inseminécie po
oplodnenie a tym i celkovii dobu ich odchovu, ¢o zlep-
Suje ekonomicku efektivnost stdd hovidzieho dobytka
(Wolfova etal., 1992).

Analyze ukazovatelov plodnosti jalovic je venova-
nych menej literarnych pramefiov ako analyze plodnos-
ti krav. Stretdvame sa s fiou v pracach autorov Chre-
nek (1982), Kieninger (1983), Ron et al.
(1984), Linc etal. (1986) a Huba et al. (1993).

Cielom tejto price je urobit analyzu zakladnych
ukazovatelov plodnosti jalovic plemien slovenské stra-
katé a Ciernostrakaté a ich kriZeniek.

MATERIAL A METODA

V préci hodnotime ukazovatele plodnosti jalovic
chovanych v 42 stadach. Z hladiska plemennej $trukti-
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ry si analyzované jalovice slovenského strakatého ple-
mena (S), hol3tajnizovaného &iernostrakatého plemena
(HN), ich kriZenky s dedi¢énym podielom (HN) 50 a%
96,88 % a Cistokrvné jalovice holStajnského pleme-
na (H).

Ciselné tidaje sme ziskali z insemina&nych preuka-
zov plemennic v jednotlivych chovoch. Z analyzy sme
vylagili zdznamy, v ktorych bola df#ka telnosti mimo
intervalu 260 az 310 dni.

Hodnotenie sledovanych ukazovatelov reprodukcie
sme robili metédou najmensich Stvorcov. Tiito metédu
sme zvolili napriek skuto¢nosti, Ze nie vietky ukazova-
tele spliiaji predpoklady spojitosti a normality rozdele-
nia. Vychadzali sme z vysledkov autorov Van Vleck
(1972) a Weller, Ron (1992), ktori pri velkom
podte pozorovani odpori¢aji analyzu dat bez ich tpra-
vy transformovanim a poufZitie linedrneho modelu aj
pre prahové znaky.

Na hodnotenie ukazovatelov reprodukcie jalovic
sme pouZili tento model analyzy kovariancie so sprie-
vodnou premennou:
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Yig= W+ S;+ G+ Ry + by (Vi = V)
+byo V- "+ ek

kde: Yjju — I-té pozorovanie i-teho stada, j-tej genotypovej skupiny,

k-teho roku
S; - pevny efekt i-teho stida; plati ZS; = 0 -
G; - pevny efekt j-tej genotypovej skupiny (pri plemene
S bez tohto efektu); plati ZGj =0
Ry, - pevny efekt k-teho roku prvej insemindcie; plati R, = 0
b, - linedrny (byy), resp. kvadraticky (byg) regresny koefi-
cient zdvislosti ukazovatelov hodnotenych od veku pri
prvej insemindcii (V)
ejj; — nezdvislé, ndhodné chyby pozorovani
Pri jaloviciach sme analyzovali percento oplodnenia
po prvej insemindcii (dalej percento oplodnenia), pocet
dni od prvej inseminécie po oplodnenie (dalej interval
medzi inseminaciami), pocet inseminacii potrebnych na
oplodnenie (dalej inseminaény index) a dizku telnosti.
Vypoc&et ukazovatelov plodnosti sme robili v data-
bazovom programe FoxPro verzia 2.0. Analyzy kova-
riancii boli spracované programom LSMLW Harvey
verz. PC-2 (1990) na SPU Bratislava — pracovisko Lu-
zianky. Rozdiely medzi slovenskym strakatym pleme-
nom a jednotlivymi genotypovymi skupinami iernos-
trakatého plemena sme testovali dvojvyberovym
t-testom s modifikovanymi stupfiami volnosti (An-
dél, 1985). Dovodom bola heteroskedasticita (r6zne
rozptyly) pri skupinédch, ktoré sme zistili Fisherovym
F-testom.

VYSLEDKY A DISKUSIA

Odhadnuté stredné hodnoty ukazovatelov plodnosti
jalovic st uvedené v tab. I. Na zdklade tychto hodnét
mobzeme konStatoval lepSiu plodnost pri jaloviciach
Ciernostrakatého plemena. Velmi maly pocet pozorova-
ni v skupine (HN)50S50, pri¢om len ¢ast z tychto jalo-
vic bola F| genericie, nepostacuje na tivahu o moznom
pozitivnom vplyve heter6zneho efektu. Napriek nizke-
mu poctu pozorovani uvadzame vo vysledkoch aj tito

skupinu, a to vzhladom: na pracnost pri ziskavani pod-
kladovych idajov. Celkove moZno zhrnit, Ze jalovice
slovenského strakatého. plemena maju $tatisticky vyso-
ko preukazne (P < 0,01) horSie ukazovatele zabrezava-
nia oproti vSetkym ostatnym genotypovym skupinim
pri Statisticky vysoko vyznamne (P < 0,01) dlhsej tel-
nosti. Potvrdili sa tym naSe predchadzajice vysledky
(Huba et al.,, 1993). Po prvom oteleni bola plodnost
tych istych zvierat plemena S uZ lepSia v porovnani
s ich Ciernostrakatymi vrstovni¢kami, ktoré viak pro-
dukovali o 1 200 kg mlieka viacej (Huba, 1995). Na
uvedeny jav poukazuje aj Funk (osobna informécia —
1995), ktory zistil, Ze plodnost najiZitkovejsich dojnic
bola vynikajica, pokial boli jalovicami. Pri¢inu vidi vo
vy§Sej aktivite Zliaz s vnitornou sekréciou, zodpoved-
nych za reguldciu metabolickych procesov u geneticky
vysokouZitkovych zvierat, o ¢om hovoria aj Tancin
a Garssen (1995).

Vzhladom na metodicky postup uvadzame vysledky
analyz kovariancii osobitne pre jalovice plemena slo-
venské strakaté a osobitne pre jalovice iernostrakatého
plemena (vrétane kriZeniek).

Premenlivost ukazovatelov plodnosti jalovic (tab. II
a III) bola Statisticky vysoko vyznamne (P < 0,01)
ovplyvnend efektmi stddo a rok prvej inseminécie.

Rozdiely medzi genotypovymi skupinami s r6znym
podielom holStajnizovaného Ciernostrakatého plemena
neboli Statisticky signifikantné. Hodnoty regresnych

- koeficientov sprievodnej premennej vek pri prvej inse-

minécii si uvedené v tab. IV,

Pri jaloviciach Ciernostrakatého plemena dochadza
s narastajicim vekom pri prvej insemindcii k mierne-
mu zlepSeniu ukazovatelov zabrezavania, Co sa zhoduje
s vysledkami, ktoré zistil Kieninger (1983). Uve-
denymi vysledkami nechceme nabddat chovatelov
k predlZzovaniu doby odchovu jalovic. Vysledky vsak
poukazuji na skuto¢nost, Ze pri analyzach tychto uka-
zovatelov treba vek pri prvej insemindcii sledovat a na-
sledne zohladnit; napriklad v pripade, ak by i u nas

I. Odhady strednych hodndt (i) a chyb (s,) metédou najmensich Stvorcov podla genotypovych skupin — Estimates of mean values (1) and

errors (s,) by the least-squares method according to genotype groups

* Genotyp' - ‘lnterv‘al n.lerd;zii Insc_aminn](‘.ny‘ Dlika”‘ PercentP s
ia index telnosti oplodnenia
S 100 (¢} 2 086 26,15 £ 2,05 1,45 £ 0,03 287,19 £ 0,40 68,33 + 2,01
(HN) 50 § 2) 41 13,85 + 6,92 L15£0,11 282,96 + 1,40 85,73 + 6,81
(HN) 62,58  (3) 242 14,29 £ 3,13 1,28 + 0,05 283,10 £ 0,63 79,34 + 3,08
(HN) 75 S 4) 708 17,62 £ 2,00 1,33 £ 0,03 281,98 + 0,40 7577 £ 1,98
(HN) 87,58 (5 965 17,89 £ 1,79 1,32 £ 0,03 281,82 £ 0,36 76,63 £ 1,76
(HN) 93,78 (6) 473 13,27 £+ 2,38 1,27 £ 0,04 281,01 + 0,48 81,63 + 2,34
(HN) 96,8 S (7) 148 18,19 + 3,38 1,33 £ 0,06 283,02 £ 0,77 74,92 £ 3,70
(HN) 100 (8) 1115 17,88 £ 1,79 1,34 £ 0,03 281,87 £ 0,36 7532+ 1,75
H 100 9) 1 540 18,82 £ 1,55 1,36 + 0,03 281,73 £ 0,31 75,80 + 1,53
1-test 1:(3456789++ |1:(23456789)++|1:(23456789++| 1: (34567 89)++
LiZ#

'genotype, %service period, 3 index, 4,, length, 3
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II. Analyzy kovariancii sledovanych ukazovatelov plodnosti - jalovice slovenského strakatého plemena — Analyses of covariances of the

investigated fertility traits — heifers of Slovak Pied breed

pal St JiE Priemerné §tvorce’

)

premenlivosti' volnosti® telnosti® interval medzi inseminadny percento
insemindciami® index? oplodnenia'®

Stado? 20 141,38+ 9 351,364+ 2,581++ 1,061++

Rok? 10 162,87+ 15 508,70++ 3,861++ 1,380++

by 1 97,57 5 955,04 0,508 0,101

byg 1 6,49 327,92 0,126 0,143

Chyba pokusu‘ 2053 79,23 2 100,56 0,566 0,201

by — linedrny (L), resp. kvadraticky (Q) regresny koeficient zavislosti hodnotenych ukazovatelov od veku pri 1. insemindcii
by - linear (L) and/or quadratic (Q) regression coefficient of the evaluated traits from the age at Ist insemination

'source of variability, Zherd, 3yea:, 4experiment error, 5degrees of freedom, (’gestalion length, "mean squares, Sservice period, 9inscmiaalion

index, ~conception rate

I11. Analyzy kovariancii sledovanych ukazovatelov plodnosti — jalovice ¢iernostrakatého plemena — Analyses of covariances of the investi-

gated fertility traits — heifers of Black and White breed

. Priemerné §tvorce’
Zdroj Stupne Dlzka
premenlivosti' . voInosti’ telnosti® interval medzi inseminatny percento

insemindciami® index oplodnenia'®

Stado? 20 429,47++ 6 183,02++ 1,661++ 0,674++
Genotyp'! 7 128,59 1 749,01 0,601 0,258
Rok? 10 298,95++ 7 534,20++ 1,786++ 0,738++
by, 1 498,41+ 24 040,13++ 2,955+ 0,948+
va 1 13,65 3 044,53 0,677 0,342
Chyba pokusu® 5192 76,69 1 888,51 0,494 0,183

For 1-10 see Tab. 1I; ”genotypc

IV. Odhady regresnych koeficientov a ich chyb met6dou najmensich Stvorcov u jalovic — Estimates of regression coefficients and their errors

by the least-squares method in heifers

Regresny koeficient®

Ukazovatel! plemeno slovenské strakaté” plemeno Eiernostrakaté (vritane krizeniek)®
by;.1072 by.107 b0 byp:10*
Interval medzi inseminaciami® -2,466 * 1,463 0,499 + 1,263 -3,3714++ £ 0,945 0,947 % 0,746
Inseminaény index? -0,023 + 0,024 -0,010 £ 0,020 -0,037++ 0,015 0,014 + 0,012
Percento oplodnenia‘ 1,015 + 1,433 1,040 £ 1,240 2,117+ £ 0,930 -1,000 + 0,730
Dizka telnosti’ -0,315 £ 0,284 0,070 £ 0,245 0,486+ £ 0,190 -0,063 = 0,150

"trait, %service period, Jinsemination index, 4conceplion rate, gestation length, 6regression coefficient, 'Slovak Pied breed, *Black and White

breed (including crossbreds)

doslo k zaradeniu hodnotenia plodnosti samic do sys-
tému kontroly dedi¢nosti.
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DYNAMICS OF CHANGES IN THE CONCENTRATION
OF FRUCTANS DURING THE INITIAL STAGE OF FORAGE
ENSILING

DYNAMIKA ZMEN OBSAHU FRUKTOZANU BEHEM POCATECNI
FAZE SILAZOVANI PICNIN

J. Spicka
University of South Bohemia, Faculty of Agriculture, Ceské Budéjovice, Czech Republic

ABSTRACT: Changes in fructan concentrations were studied in nine laboratory experiments during the initial week of
fermentation of fresh and wilted forages of Italian ryegrass (Lolium multiflorum Lam.), cocksfoot (Dactylis glomerata L.)
and oats (Avena sativa L.). Fructans were hydrolysed by acidic hydrolysis, released fructose was derivatized to dimethylsi-
lylethers and those were determined by a gas chrematographic method. Fructan concentrations started to decrease only after
24-48 hours of fermentation in forages containing 10-15 g fructans per kg fresh matter. Moreover, the breakdown was partial
only. Relatively quick fructan hydrolysis was observed in forages with their initial concentrations 2-3 g/kg fresh matter. Thus,
fructans seem to participate to a limited extent only as a source of fermentable fructose during the initial stage of the tested
forage crop ensiling.

ensiling; fermentation; fructans; Italian ryegrass; cocksfoot; oats

ABSTRAKT: Zmény obsahu fruktozani byla sledovéiny v deviti modelovych laboratornich pokusech sildZovéni jilku mno-
hokvétého, srhy fiznacky a ovsa setého v Cerstvém a zavadlém stavu v prib&hu prvého tydne kvaSeni. Fruktozany byly
stanoveny plynovou chromatografii dimetylsilyléteri fruktzy uvolnéné kyselou hydrolyzou. Pfi vy$Sich vychozich obsazich
fruktozani kolem 10-15 g/kg Cerstvé hmotnosti zacala jejich hladina klesat aZ po 24-48 hodinédch kvaSeni a §t€peni nebylo
uplné. Relativné rychlé $t€peni prob&hlo pfi nizkych hladinich fruktozanli 2-3 g/kg Cerstvé hmotnosti. Fruktozany tedy

pfedstavuji u testovanych picnin jen omezeny piinos pro pofatecni fazi kvaseni.

sildZovani; kva$eni; fruktozany; jilek mnohokvéty; srha fiznatka; oves sety

INTRODUCTION

Intensity of water soluble carbohydrate fermentation
during the initial days of ensiling determines usually
the effectivity of medium ensilable forages preserva-
tion. As resulted from the previous paper (Spi¢ka,
1995), sucrose was hydrolysed during the initial stage
of 24-48 hours and released glucose and fructose were
then fermented. Glucose disappearance was consider-
ably quicker than that of fructose. Differences were
observed between experimental and calculated results
of fermentation processes. Fructans releasing free fruc-
tose seem to participate in fermentable sugar balance.

Fructans occur in grasses and cereals as storage non-
structural carbohydrates. Their content is affected
namely by vegetation stage, atmospheric conditions
and nitrogen fertilization. Under favourable conditions
fructans may form a considerable proportion of water
soluble carbohydrates (WSC) contained in forage. Ana-
lytical methods determining WSC content as a sum of
reducing carbohydrates also include present fructans.
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The reported data (Kleeberg, Kuhbauch,
1976; Lundén Pettersson, Lindgren, 1990)
give a partial evidence on slower fermentation of fruc-
tans as compared with monosaccharides. The present
work deals with changes in fructan concentration dur-
ing the initial stage of ensiling of three widely ensiled
forage crops.

MATERIALS AND METHODS

Changes in fructan concentrations were studied in
nine laboratory ensiling experiments with Italian rye-
grass (Lolium multiflorum Lamb.), cocksfoot (Dactylis
glomerata L.) and oats (Avena sativa L.). The used
forages were from the first and second cuts and were
ensiled in both fresh and wilted state. Detail informa-
tion on experimental conditions was described pre-
viously (Spi&ka, 1995).

Glucose, fructose and sucrose were determined in an
extract of 5 g forage with boiling ethanol for 60 minu-
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tes (Spi¢ka, 1995). The residue containing poly-
meric fructans was boiled for 30 minutes with 50 ml of
trifluoroacetic acid water solution (0.1 mol/l). The hy-
drolyzate (Hj) was filtered and adjusted to volume of
100 ml with ethanol. The released fructose was deriva-
tized to dimethylsilylethers and these were determined by
a gas chromatographic method (Hartman, 1981).

As fructan chains are broken down gradually during
fermentation, fragments of lower molecular weights
can be solved in the ethanolic extract prepared for
monosaccharides determination. Thus, 10 ml of the ex-
tract was boiled with trifluoroacetic acid solution for
15 minutes in order to hydrolyse the soluble fragments.
This hydrolyzate (Hy) was used for determination of
fructose released from fructans.

Fructan concentration in Hy; was calculated from
differences in the concentrations of free fructose, fruc-
tose bound in sucrose and total fructose. Total fructans
concentration is a sum of fructose concentrations in the
extracts Hy and Hyy.

RESULTS AND DISCUSSION

Dry matter contents and fructan concentrations in
the ensiled forages are given in Tab. I. Great variations

of fructan concentrations were observed within the for-
age crop species. Italian ryegrass contained the highest
fructan levels.

Dynamics of fructan disappearance as compared
with changes in fructose, glucose and sucrose concen-
trations is shown in Fig. 1. The relative changes are
expressed as a proportion from the initial carbohydrate
concentrations. Increase of fructose level in the early
stage of fermentation may be attributed to the quick
sucrose hydrolysis while fructans are not broken down
yet.

Fructan disappearance seems to be considerably af-
fected by their initial level. Relative changes of fructan
concentrations after 24, 48, and 72 hours of ensiling in
relation to their initial concentrations are given in
Fig. 2. Virtually, no decrease was observed during ini-
tial 24 hours in forages containing over 5 g fructans
per kg fresh matter. This initial delay prolonged up to
48 hours at even higher initial fructan levels. On the
other hand, quick fructan disappearance was found
since the start of fermentation in forages with initial
fructan concentrations below 2-3 g per kg fresh matter.

These differences may be explained by different po-
lymerization degree of fructans because longer chains
are initially broken down into shorter fragments and the

1. Relative changes in the concentrations of sugars
in experiment D2

2. Relative rate of fructan concentration decline after
24, 48, and 72 hours of fermentation in relation to

the initial fructan concentrations

M 24 hr, A 48 hr, O 72 hr
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I. Composition of ensiled forages

" - Concentration of saccharides (g/kg FM)
Experiment Species DM (g/kg)
glucose fructose sucrose fructans
L1 Lolium multiflorum 151 1.84 1.57 2.09 53
L2 Lolium multiflorum 182 3.65 3.05 4.26 5.7
L3 Lolium multiflorum 322 3.52 3.33 7.30 17.8
L4 Lolium multiflorum 481 435 8.44 11.38 19.8
Al Avena sativa 119 8.42 4,07 2.04 1.8
A2 Avena sativa 131 8.57 247 10.08 55
A3 Avena sativa 208 5.50 2.58 6.34 0.9
DI Dactylis glomerata 171 6.12 5.10 4.48 1.9
D2 Dactylis glomerata 406 3.65 3.29 6.80 9.7
latter successively into free fructose. It may be sup- REFERENCES

posed that degree of fructan polymerization is higher
in forages with their high levels. The rate of breakdown
was to a limited extent higher at lower dry matter con-
tents.

It may be concluded that fructans present in the en-
siled forages affected the balance of fermentable carbo-
hydrates in the initial decisive week of fermentation to
a limited extent only as compared with glucose, fruc-
tose and sucrose due to only partial breakdown. This
should be taken into consideration at forage crop breed-
ing for an increased level of fermentable carbohydrates.
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NITROGEN BALANCE IN GROWING PIGS AT VARIOUS
ENERGY, THREONINE AND METHIONINE LEVELS

BILANCE DUSIKU PRI RUZNE HLADINE ENERGIE, TREONINU
A METIONINU U ROSTOUCICH PRASAT

V. Prokop

Research Institute of Animal Nutrition, Pohorelice, Czech Republic

ABSTRACT: The nitrogen balance was assessed in the metabolic experiment with eight pigs of higher genotype (Seghers
Hybrid) weighing 46 kg in average in four balance periods with two energy levels and two threonine and methionine levels
using isoprotein and isolysine mixtures. In experimental groups I to IV, the average ingestion of crude protein was 257.9 g
and LYS 14.7 g per pig and day. In feeding mixtures for pigs in groups I-II and ITI-IV the content of ME amounted to 12.9
and 13.6 MJ in 1 kg of mixture, respectively. The levels of THR and MET were lower in mixtures in groups I and III and
higher in groups II and IV. Higher energy level and higher THR and MET levels affected positively the digestibility and
nitrogen retention, the significant difference was found only in crude protein retention per 1 kg of live weight and day (after
the correction on mean crude protein ingestion) between groups I, Il and IV (2.50; 2.80 and 3.11 g; P < 0.01) and between
groups I and III, and/or IIT and IV (2.50 and 2.82 g, and/or 2.82 and 3.11 g; P < 0.05). Significant differences were also
found in the fat digestibility between groups 1, II and III, IV (P < 0.01), and/or between groups III-and IV (P < 0.05) and in
ash digestibility between groups I, II and III, IV (P < 0.01), and/or between groups III and IV (P < 0.05). Significant
differences were found in THR digestibility between groups I and II, TIT and IV (P < 0.01), and/or between groups I and III
(P < 0.05) and in MET digestibility between groups I and II, III and IV (P < 0.01). The above mentioned differences were
connected with the application of soya oil in groups III and IV and synthetic THR and MET in groups II and IV.

pig; nitrogen balance; nutrient and amino acid digestibility; energy; isoprotein and isolysine mixtures

ABSTRAKT: V bilanénim pokusu s osmi prasaty vy3§§iho genotypu (Seghers Hybrid) o primérné hmotnosti 46 kg byla ve
&tyfech bilancnich periodach stanovena bilance dusiku pfi dvou hladindch energie a dvou hladinéch treoninu (THR) a meti-
oninu (MET) s pouZitim izoproteinovych a izolyzinovych sm&si. V pokusnych skupinéch I aZ IV byl prim&rny pfijem dusi-
katych latek 257,9 g a lyzinu 14,7 g na prase a den. V krmnych smésich pro prasata skupin I-II a III-IV byl obsah ME 12,9,
resp. 13,6 MJ v 1 kg smési. Hladiny THR a MET byly niZ3i ve smésich pro prasata skupin I a III a vy33i ve skupinéch II
a IV. Vy33i hladina energie a vy33i hladiny THR a MET ovlivnily pozitivné stravitelnost a vyuZiti dusiku, pritkazné rozdily
byly nalezeny pouze v ukladani dusikatych latek na 1 kg Zivé hmotnosti a den (po korekci na primérny pfijem dusikatych
latek) mezi skupinami I, IT a IV (2,50; 2,80 a 3,11 — P < 0,01) a mezi skupinami I a III, resp. IIl a IV (2,50 a 2,82 g, resp.
2,82 a 3,11 g; P < 0,05). Pritkazné rozdily byly zji§tény také ve stravitelnosti tuku mezi skupinami I, II a III, IV (P < 0,01),
resp. mezi skupinami III a IV (P < 0,05) a ve stravitelnosti popela mezi skupinami I, IT a III, IV (P < 0,01), resp. mezi
skupinami IIT a IV (P < 0,05). Prikazné rozdily byly zjiStény ve stravitelnosti THR mezi skupinami I a I, Il a IV (P < 0,01),
resp. mezi skupinami I a III (P < 0,05) a ve stravitelnosti MET mezi skupinami T a II, Ill a IV (P < 0,01). Zjisténé rozdily
souvisi s pouZitim séjového oleje ve smésich pro skupiny III a IV a syntetickych aminokyselin THR a ' MET ve smé&sich pro
skupiny II a IV.

prase; bilance dusiku; stravitelnost Zivin a aminokyselin; energie; izoproteinové a izolyzinové smési

INTRODUCTION

The retention of substances and nutrients in the body
of pigs — particularly in the form of crude protein and
fat — depends above all on the ingestion of lysine and
other amino acids (Menke, 1987), on the energy in-
gestion (Michelchen, 1978 - cit. Wiesemiil-
ler, 1984) and interrelationships of both parameters. The
amount of substances deposited is significantly depend-
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ent on the pig genotype, particularly as far as the geneti-
cally fixed ability of crude protein (CP) retention con-
cerns, presented by the percentage of lean meat in the
slaughter carcass of pigs. If accepted that pigs of classic
crossings are able to deposit 110-130 g CP daily, then
pigs of top flesh hybrids are able to deposit up to 200 g
CP daily (Campbell, Taverner, 1985; Rao,
McCracken, 1990) as confirmed by the results of
Prokop (1995) to a considerable extent.
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The energy ingestion for covering the basic require-
ment is directed to covering the requirement for protein
metabolism (deposition of crude protein, formation of
lean meat) and for formation of fat reserves (fat depo-
sition). As presented by Schulz (1993), the daily
weight gain of 646 g, daily crude protein retention of
110 g and daily fat retention of 100 g were reached in
pigs weighing 47-57 kg at daily ingestion of 17.24 MJ
ME. At daily ingestion of 22.12 MJ ME under the same
conditions, the daily weight gain of 815 g, daily crude
protein retention of 138 g and daily fat retention of 172 g
were reached. An increase of energy ingestion by 28%
resulted in the enhancement of weight gain by 26%, crude
protein retention by 25% and fat retention by 72%.

The essential criterion of crude protein quality is the
lysine content from which the concept of ideal protein
is derived, defined by the following ratio between
THR, sulphuric amino acids (MET and CYS) and TRP.
An ideal ratio between LYS and the other above men-
tioned amino acids is presented with a considerable
variability. Giinther and Badewien (1987) came
to extreme outcomes with the best results in the case
when THR content was 72% of LYS content.
Simec&ek et al. (1995) recommend the LYS : THR :
MET and CYS ratio in relations 100 : 65 : 55. The
above mentioned relations indisputably affect the me-
tabolism of nutrients and the retention of substances in
pig body.

MATERIAL AND METHODS

Eight growing pigs of meat type (Seghers Hybrid)
were included into the metabolic experiment. It was run
in four balance periods and four experimental groups
using the method of Latin square, which means that
each experimental impact was presented by eight nu-
meric data. The layout of the experiment is evident
from Tab. I. The average live weight of pigs during the
experiment was 46.3 kg ranging from 36.9 to 57.6 kg
between the first and fourth balance period (Tab. II).

Isoprotein and isolysine mixtures were used in the
experiment, and the contents of mineral substances,
trace elements and vitamins were also standard. Two
levels of energy were used in experimental mixtures,
namely 12.9 MJ ME in kg of mixtures I and II, and
13.6 MJ ME in kg of mixtures IIT and IV. Mixtures
I and III contained lower levels of THR and MET,
while mixtures II and IV higher levels of THR and
MET. The data on the formulation of experimental
mixtures and their nutritional value are presented in
Tab. IIL

Each of the four balance periods lasted for nine
days, out of which the period of adaptation and balance
lasted for four and five days, respectively. Faeces and
urine were collected during the period of balance. The
nitrogen balance (feed, faeces, urine) and digestibility
of nutrients and amino acids (feed, faeces) were as-
sessed.
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1. The layout of the experiment

I n 11 1A%
A I;5 2;6 3,7 4; 8
B 2;6 BT 4,8 135
C 37 4;8 ) - 2;6
D 4,8 1;5 2,6 3::7.

I-1V  — experimental groups
A-D - balance periods
1-8 - experimental pigs

II. Average live weights of pigs in metabolic experiment

In groups I 11 1 v
kg 46.7 46.8 45.9 45.8

In balance period A B C D
kg 36.9 41.9 48.8 57.6

RESULTS AND DISCUSSION

The essential results of digestibility and nitrogen
balance are presented in Tab. IV. Although the isopro-
tein and isolysine mixtures were used, the ingestion of
crude protein and LYS was slightly different in indi-
vidual groups because the ingestion of mixtures
slightly differed as well. The average daily ingestion
per pig was 257.9 g of crude protein and 14.7 g LYS.
The nitrogen digestibility was of an increasing trend in
the sequence of groups I to IV without significant dif-
ferences. It presents the tendency of positive effects of
higher energy level in mixtures (groups I, II versus III,
IV) and also of higher levels of MET and THR
(group I versus II and group III versus IV). More ex-
pressive differences were found in nitrogen utilization
from nitrogen digested and ingested. Higher energy
level affected the nitrogen deposition also in this case,
namely by 8.0-9.3% as the utilization of nitrogen from
nitrogen ingested is concerned and by 5.8-6.4% in the
case of nitrogen utilization from nitrogen digested. The
values of groups I and IV are at the level of signifi-
cance. Relations in crude protein retention per animal
and day are somewhat deformed by unequal, but not
substantially differing, crude protein ingestion. The
data on crude protein deposition per animal and day
corrected on the mean erude protein ingestion are more
objective, fluctuating from 119.1 (group I) to 141.6 g
(group IV). It is evident from these results that the
extreme values were reached under extreme conditions
of experimental groups (group I — lower energy level,
lower THR and MET levels; group IV — higher energy
level, higher THR and MET levels). Values of crude
protein retention are on the contrary as a matter of fact
the same in the cases of groups II and III (lower energy
level, higher THR and MET levels, and higher energy
level and lower THR and MET levels, respectively).
The above mentioned differences are not significant
due to the considerable variability of data. However the
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111. Formulation of experimental mixtures and their nutritive value

. Mixture-group
Component Unit
b | II I v

Barley % 49.50 49.50 37.00 37.00
Wheat % 22.03 20.65 32.20 30.85
Corn % 10.00 10.00 10.00 10.00
Soybean meal % 10.50 10.5 10.5 10.5
Soyoil %o - 0.00 25 2.5
Meat-bone meal %o 5.00 5.00 5.00 5.00
Mineral-premix % L5 15 1.5 15
Premix LYS HCI (20%) % 0.45 0.45 03 0.3
Premix THR (20%) % - 0.80 - 0.8
Premix MET (20%) % = 0.6 2 0.55
Vitamin-premix % 1.00 1.00 " 100 1.00
Crude protein (N x 6.25) % 100.00 100.00 100.00 100.00

g/kg 181.00 180.00 177.00 176.00
ME Ml/kg 12.9 12.9 13.6 13.6
LYS glkg 10.2 10.3 10.2 ~ 100
THR glkg 3.1 6.0 3.1 6.1
MET gkg 238 3.1 28 , 3.1
CYS glkg 27 2.7 2.6 2.7
Crude fiber g/kg 45.0 45.00 43.00 44.00
Crude fat glkg 237 235 484 483
Ca g/kg 9.8 9.7 9.7 9.8
P glkg 7.0 6.9 7.00 7.0
LYS from CP %o 5.6 57 5.8 54
THR : LYS %o 50.0 58.00 50.00 61.00
MET + CYS : LYS Po 54.0 56.00 53,00 58,00
LYS : ME - 0.79 0.8 0.75 0.74

Content of minerals in 1 kg mineral premix: 251 g Ca, 72 g P, | g Mg, 62 g Na

Content of vitamins and amino acids in 1 kg vitamin premix :

600 000 IU vit. A, 75 000 TU vit. D3, 1 200 mg vit. E, 380 mg vit. B2,

100 mg vit. B6, 2 mg vit. B12, 1 300 mg Niacin, 1 000 mg pantothenic acid, 10 000 mg choline, 275 g LYS HCI, 50 g THR

differences between the values of crude protein reten-
tion per 1 kg of live weight are significant between
groups I, IT and IV (P < 0,01), and/or between groups
I and IIT; III and IV (P < 0,05).

Kronauer (1988) recorded similar results in pigs
weighing 26-35 kg fed 10.6 g LYS per 1 kg of feed
mixture and ingestion of 261 g of crude protein per
animal and day. 146 g of crude protein was retained per
animal and day with 56% utilization of nitrogen in-
gested. At the difference of 5.4% between the lower
and higher energy level in our experiment, the dif-
ference in crude protein deposition was 8.6% in aver-
age. In a similar experiment in which the difference
between energy levels was 22.7% (Susenbeth, 1994),
the difference in crude protein retention was 38% in
average in pigs of similar weight.

The results of nutrient digestibility are presented in
Tab. V. Significant and highly significant differences
(P < 0.05; P < 0.01) in fat digestibility were found
between the groups with lower and higher energy level
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in mixtures. The cause of these differences is the appli-
cation of soya oil as an energy source in groups III and
IV. Differentially calculated (from the above men-
tioned results) digestibility of soya oil fat is 93%.
Highly significantly different (P < 0.01) is also the
fibre digestibility between group I and groups II, III
and group IV, which is obviously connected with rela-
tions in the digestibility of nitrogen, fat and ash. No
significant differences were found in the digestibility
of nitrogen-free extracts and in the digestibility of-or-
ganic matter.

Apparent digestibility of amino acids, presented in
Tab. VI, is of an increasing trend in all cases in the
sequence of groups I to IV. The differences between
extreme values in groups I and IV are in the case of
LYS and CYS at the level of significance, In the case
of THR and MET these differences are significant
(P < 0.01). The significance of these differences is un-
doubtedly connected with the application of synthetic
amino acids (THR, MET).
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IV. Digestibility and nitrogen balance

Parameter Unit g
1 11 111 v
N ingested per animal and day g 40.9 43.8 41.2 39.1
CP ingested per animal and day g 255.7 274.0 257.4 244.6
LYS ingested per animal and day g 14.41 15.68 14.81 13.90
o Al ey M 1823 19.63 1975 18.90
N ingested per day and 1 kg LW g 0.88 0.94 0.90 0.85
CP ingested per day and 1 kg LW g 5.47 5.85 5.61 5.34
N digestibility % 81.52 83.07 83.62 84.35
%5 %o 1.52 1.94 0.94 0.92
N deposited from N ingested % 46.19* 50.81 50.47 54,90
S5 %o 3.32 3.55 4.70 2.76
N deposited from N digested % 56.69" 61.04 60.00 64.96"
S5 % 385 3.70 3.05 2.68
CP deposited per animal and day g 1213 139.5 131.0 133.8
5 g 17.1 13.8 15.6 9.9
CP deposited per day and 1 kg LW (+) g 2.50° 2.80° 2.82° 3.11%
S5 i g 0.20 0.19 0.26 0.16
CP deposited per animal and day (+) g 119.1 131.0 130.2 141.6
55 g 16.8 133 15.4 9.7
(+) — by average CP intake per day (257.9 g), CP - crude protein
Values with different superscripts differ significantly at P < 0.05 (a, b) and P < 0.01 (A, B)
x — difference at the level of significance
V. Nutrient digestibility
Parameter Unit Group
I 11 111 v
Fat digestibility % 68.45" 66.51" 79.18% 81.84%"
S5 %o 3.17 3.60 224 1.65
Fibre digestibility % 39174 45.56° 48428 48.88°
S5 % 1.98 4.70 1.90 112
Ash digestibility % 41.03% 44N 45.76° 4984
S5 % 245 430 1.35 1.23
Digestibility of nitrogen-free extracts % 85.02 88.20 88.59 89.50
2% g % 323 1.00 0.38 0.28
Digestibility of organic matter %o 82.69 83.79 85.02 85.90
53 %o 1.76 1.47 0.70 0.38
Values with different superscripts differ significantly at P < 0.05 (a, b) and P < 0.01 (A, B)
VI. Amino acids digestibility (%)
Amino acid Group
1 11 111 v
LYS 82.13" 83.78 84.12 85.77"
S5 171 213 1.22 091
THR 73.63" 77.83° 76.27% 83.07¢
S5 21T 281 1.49 119
MET ' 72.37% 80.98° 79.56 84.46°
55 4.62 2,05 1.81 0.97
cys 81.98" 82.96 83.21 84.46*
S5 1.18 1.74 1.02 0.63

Values with different superscripts differ significantly at P < 0.05 (a, b) and P < 0.01 (A, B)
x — difference at the level of significance
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EFFECTS OF HIGH AMBIENT TEMPERATURE
ON GROWTH RATE, FEED CONSUMPTION
AND FEED EFFICIENCY OF BROILERS FED
HIGH ENERGY AND PROTEIN DIETS

VLIV VYSOKE TEPLOTY PROSTREDI NA RYCHLOST RUSTU,
SPOTREBU KRMIVA A KONVERZI KRMIVA U BROJLERU
KRMENYCH DIETAMI S VYSOKYM OBSAHEM ENERGIE A PROTEINU

G. H. Jaffar, J. Bldha, T. V. Phung

Czech University of Agriculture, Institute of Tropical and Subtropical Agriculture, Praha,
Czech Republic

ABSTRACT: One day old broilers were reared at ambient temperature ranging from 27 to 42 °C for 42 days. The chicks
were divided into 4 different groups (1, 2, 3 and 4). Group 1 was kept as control under normal temperature (21-28 °C) with
average relative humidity of 39 to 85% whereas groups 2, 3 and 4 were reared at high ambient temperature ranging from 29
to 42 °C, with average relative humidity of 45 to 89%. Group 1 and 2 received the same diets (12.6 MJ ME/kg, 22% of crude
protein [CP] in starter and 12.6 MJ ME/kg and 20% of CP in finisher diets). Group 3 received high energy and protein diets
(13.5 MJ ME/kg, 24% CP in starter and 13.0 MJ ME/kg, 23% CP in finisher diets). While group 4 was fed very high energy
and protein diets (14 MJ ME/kg, 25% of CP in starter and 13.5 MJ ME/kg and 23.5% of CP in finisher diets). Increasing
ambient temperature decreased (P < 0.01) weight gain of chicks in G2 by 5.6% as compared to G1. The chicks in G3 increased
(P < 0.01) weight gain by 1.8% and 7.3%, respectively, as compared to G1 and 2. Broilers in G4 recorded the highest weight
gain. The increase was higher (P < 0.01) by 6.5, 11.7 and 4.8% as compared with group 1, 2 and 3, respectively. Chicks in
G4 consumed less feed by 13.1, 10.9 and 4.7% with better feed efficiency by 20.7, 25.6 and 10.3% than those of G1, 2 and 3,
respectively. Broilers in G1 consumed 2% more feed and recorded better feed efficiency than chicks in G2. Group 3 consumed
8 and 5.9% less feed and was more efficient in converting feed into liveweight than those of G1 and 2. The elevation of body
temperature was measured as 5.5, 6.8 and 6.8% in groups 2, 3 and 4, respectively, during acute heat stress as compared to
broilers in G1.

broilers; heat stress; high energy and protein diets; feed consumption; feed efficiency; weight gain

ABSTRAKT: Po dobu 42 dni jsme jednodenni brojlery rozdélené do &tyf skupin odchovivali pfi okolni teploté od 27 do
42 °C. Kurata byla odchovavana v 1. skupiné (kontrolni) pfi normdlni teploté (21-28 °C) a pfi primérné relativni vihkosti
39 aZ 85 %, zatimco kufata ve 2., 3. a 4. skupiné pii vysoké okolni teploté od 29 do 42 °C a pii primérné relativni vlhkosti
45 az 89 %. Kufata v 1. a 2. skupiné dostdvala stejnou krmnou dévku (12,6 MJ metabolizovatelné energie na 1 kg, 22 %
N-latek ve starteru a 12,6 % MJ ME/kg a 20 % N-latek ve finiSeru). 3. skupina dostavala krmnou davku s vysokym obsahem
energie a proteini (13,5 MJ ME/kg, 24 % N-latek ve starteru a 13,0 MJ ME/kg a 23 % N-latek ve finiSeru) a 4. skupina
krmnou dévku s nejvy$§im obsahem energie a proteini (14 MJ ME/kg, 25 % N-latek ve starteru a 13,5 MJ ME/kg a 23,5 %
N-latek ve finiSeru). Se zvySujici se okolni teplotou poklesly ve srovnini s 1. skupinou hmotnostni piiristky kufat ve
2. skupiné o 5,6 % (P < 0,01). U kufat ve 3. skupiné doSlo ve srovnani s 1. a 2. skupinou ke zvy3eni pfirastku (P < 0,01)
01,8% a7,3 %. U brojlerii ve 4. skupiné jsme zaznamenali nejvy3si pfiristek hmotnosti — ve srovnéni s 1., 2. a 3. skupinou
byl vyssi (P < 0,01) 0 6,5 %, 11,7 % a 4,8 %. Ve srovnani s 1., 2. a 3. skupinou spotfebovala kufata 4. skupiny o 13,1 %,
10,9 % a 4,7 % méné& krmiva pii vy33i efektivnosti vyuZiti krmiva o 20,7 %, 25,6 % a 10,3 %. Brojlefi v 1. skupiné spotie-
bovali 0 2 % vice krmiva a zaznamenali jsme u nich vy$si efektivnost vyuZivani krmiva neZ u kufat 2. skupiny. Ve 3. skupin&
byla spotieba krmiva niZ8i o 8 % a 5,9 % a byla zjisténa lepsi konverze krmiva neZ u kufat v 1. a 2. skupiné. B&hem akutniho
stresu vyvolaného vysokymi teplotami jsme ve srovnéni s kontrolnimi brojlery naméfili u kufat ve 2., 3. a 4. skupiné zvy$eni
télesné teploty 0 5,5 %, 6,8 % a 6,8 %.

brojlefi; stres z horka; krmné ddvky s vysokym obsahem energie a proteinii; spotfeba krmiva; konverze krmiva; pfirastek
hmotnosti
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INTRODUCTION

The rate of growth and efficiency of broilers are
influenced by numerous environmental factors. The
ideal combination of various climatic factors is gene-
rally described as the effective ambient temperature
which frequently results in change in feed intake as
well as lowers the resistance. Environmental tempera-
ture is foremost among the factors affecting bird per-
formance. Broilers experience heat stress as the combi-
nation of relative humidity and ambient temperature
rises above their comfort zone. As these two parameters
increase, the bird’s ability to dissipate heat is mode-
rately reduced and its body temperature rises. Since the
bird’s thermoneutral zone changes with its genetic
make up, age, gender, body size, physiological state,
previous heat exposure, precise environmental condi-
tions and precipitating heat stress are not constant. At
hatching, an acceptable brooding temperature is 35 °C,
however, the bird comfort zone steadily declines to
approximately 24 °C at 4 weeks of age. Since the sur-
face area required for heat dissipation increases only
three fourth (3/4) as fast as body weight (Kleiber,
1961).

Heat stress is of great concern as the bird matures,
especially with heavier breeds. Growth rate is de-
pressed as postbrooding temperature is above 23 °C
(Geraert et al., 1992). Reduced feed intake may be
a major factor among the causes of growth depression.
High energy diets, especially those with added fat, im-
prove growth at high temperatures (Dale, Fuller,
1980) probably by increasing their voluntary energy
intakes. However, as a result of decreased feed con-
sumption, an improvement in feed efficiency often
occurs (Geraert et al., 1994). Despite the fall in
maintenance requirement, the energy intake is then
lowered to such an extent that body weight is also re-
duced and considerable mortality may take place
(Smith, Teeter, 1993) The intake of all other nu-
trients is lowered and the bird is unable to maintain
production. For this reason, it is necessary to increase
the concentration of protein and energy in the diet
(Balnave, Oliva, 1990).

The objective of this experiment was to investigate
the effects of high ambient temperature on growth rate,
feed consumption and feed efficiency of broilers fed
high energy and protein diets.

MATERIALS AND METHODS
Housing and management

An experiment was conducted to examine effects of
high ambient temperature on growth performance of
broilers fed high energy and protein diets. In this ex-
periment a total of 600 one-day old chicks (Cross Ross)
were obtained from a commercial hatchery and reared
in pens with deep litter of woodshavings. The chicks
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were weighed on the first day of the experiment. Ex-
tremely light or heavy chicks were discarded. Chicks
of uniform weight were assigned to 4 different groups,
so that the average weight of the chicks in the groups
differed by less than one gram. Chicks in all groups
were reared in environmentally controlled pens. During
heating period, the pen temperature was maintained by
electric brooders and floor heating system. Supplemen-
tal heat from electric radiator was used to achieve the
desired ambient temperature.

In each pen thermohygrographs were used to note
the temperature and relative humidity. Minimum and
maximum thermometers were placed in individual pen.
The pen temperature was increased up to a maximum
of 42 °C during daytime and to a minimum of 29 °C
by night. The daily schedule of increasing temperature
is shown in Tab. I. Body temperature of 5 randomly
selected birds in each group was noted daily when birds
were exposed to high ambient temperature. The chicks
were weighed regularly. Weight gain, feed consump-
tion and feed efficiency were calculated for starter
(1-21 day) and finisher periods (21-42 day). Feed and
water were available ad libitum throughout the experi-
ment.

I. Temperature regulation schedule in the broiler house (°C)

Groups of broilers
- Time
Gl
(control) G2 G3 G4
8 AM 24.0 35.2 353 355
10 AM 25.0 39.6 39.8 40.0
12 Noon 25.5 415 41.3 41.1
2PM 26.0 42.0 42.1 41.9
4 PM 25.0 42.0 41.9 42.0
6 PM 24.0 39.8 39.6 39.5
Diets

Three different diets were formulated for 4 groups
of birds (Tab. II).

Diet 1: (12.6 MJ ME/kg, 22% of CP in starter and
12.6 MJ, ME/kg, 20% CP in finisher diet) for control
Group 1 and Group 2.

Diet 2: (13.5 MJ ME/kg, 24% CP in starter and
13 MJ, ME/kg, 23% CP in finisher diet) for Group 3.

Diet 3: (14 MJ ME/kg, 25% of CP in starter and
13.5 MJ ME/kg and 23.5% of CP in finisher diet) for
Group 4.

Statistical analysis
The weight gains of the birds were calculated as
group means and feed efficiency values as cumulative

group feed intake divided by group weight gain. Data
was then analysed by the methods of analysis of varian-
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1. Composition of basal diets and calculated nutrient contents (%)

Diets

Ingredients Groups 1 and 2 Group 3 Group 4

starter finisher starter finisher starter finisher
Maize 66.74 70.01 56.73 57.48 50.65 55.10
Soybean meal 21.31 21.85 21.76 27.81 23.71 28.81
Fish meal 6.3 224 9.59 1.83 10.0 2.46
Meat and bone - 50 5.0 6.16 8.38 6.73 8.13
Meal
Rapeseed oil ' = = 5.0 40 8.0 5.0
Salt - - 0.15 - 0.15 -
Methionine - - 0.11 - 0.27 -
DCP 0.15 0.4 - - - -
Vitamin and mineral premix 0.5 05" 0.5* 0.5 0.5* 0.5
Calculated nutrient (%)
Crude protein 22.0 20.0 24.0 23.0 25.0 23.5
ME (MJ/kg) 12.6 12.6 13.5 13.0 14.0 13.5
Crude fibre 3.1 32 3.0 33 2.9 33
Calcium 0.9 0.8 1.1 1.1 1.2 1.1
Phosphorus 0.7 0.7 0.8 0.7 0.8 0.8
Arginine 13 1.2 1.5 1.5 1.5 1.5
Lysine 1.1 1.0 1.3 1.2 1.4 1.2
Methionine 0.5 0.4 0.5 0.4 0.7 0.4
Threonine 0.8 0.7 0.9 0.8 0.9 0.9
Tryptophan 0.2 0.1 0.2 0.2 0.2 0.2
Methionine + cystine 0.8 0.7 0.9 0.8 1.1 0.8

Supplied per kg of feed:

* Starter period: vitamin A — 8 000 IU, D3 - 1 500 IU, E - 15 mg, K3 - 2 mg, B, - 1.5 mg, B, - 3 mg, B — 2 mg, B, - 0.02 mg, niacin - 15 mg,
pantothenic acid — 5 mg, choline — 200 mg, Co - 0.33 mg, Cu — 7 mg, Fe — 34 mg, J - 0.28 mg, Mn - 72 mg, Zn — 49 mg, Se - 0.15 mg,

DL-methionine — 1 800 mg, avoparcin — 15 mg

® Finisher period: vitamin A — 1 000 IU, D3 - 2 000 IU, E - 15 mg, K5 - 32 mg, B, - 2 mg, B, - 4 mg, B¢~ 4 mg, B, - 0.02 mg, niacin - 2 mg,
pantothenic acid — 10 mg, choline — 25 mg, Co — 0.33 mg, Cu — 7 mg, Fe — 34 mg, J — 0.28 mg, Mn - 72 mg, Zn - 49 mg, Se - 0.15 mg,

DL-methionine — 2 100 mg, avoparcin — 15 mg

ce described by Steel and Torrie (1984). The dif-
ference between the groups was tested for significance
by Duncan’s multiple range test.

RESULTS

Data on weight gain, feed consumption and feed
efficiency of broilers is shown in Tab. III. The broilers
receiving a diet containing 22% of crude protein and
12.6 MJ ME/kg in starter and 20% of crude protein
with 12.6 MJ ME/kg in finisher phase and kept under
environment of 21 to 28 °C with average relative hu-
midity of 39 to 85% gained 5.6% more weight (P < 0.01).
The feed consumption was 2.0% higher with 4.04%
better feed efficiency than in the broilers fed the same
diet under 29 to 42 °C ambient temperature with rela-
tive humidity of 45 to 89%.

Higher energy and protein contents in diet (24% CP
and 13.5 MJ ME/kg-in starter and 23% CP and 13 MJ

ZIVOCISNA VYROBA, 41, 1996 (4): 163-169

ME/kg in finisher diet) under 29 to 42 °C ambient
temperature with 45 to 89% relative humidity increased
weight gain by 1.8% with improved feed efficiency by
9.4% and decreased feed consumption by 2.0% as com-
pared to control. A similar trend showing increased
weight gain (7.3%), decreased feed consumption
(5.9%) and improved feed efficiency (13.8%) was ob-
served when compared with the birds under the same
temperature receiving low energy and protein diet.
(22% CP, 12.6 MJ ME/kg in starter and 20% CP,
12.6 MJ ME/kg in finisher phase).

When energy and protein in the diet of broilers in-
creased to 25% crude protein, 14 MJ ME/kg in starter
and 23.5% CP, 13.5 MJ ME/kg in finisher phase under
environmental temperature of 29 to 42 °C with average
relative humidity 45 to 89%, highly significant (P < 0.01)
increase in weight gain was observed. This group of
birds consumed 13.1, 10.8 and 4.7% less feed and re-
corded 20.7, 25.6 and 10.3% better feed efficiency and
gained 6.5, 11.7 and 4.8% more weight as compared to
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III. Effect of heat stress on weight gain, feed consumption and feed efficiency of experimental and control broilers

Parameters Group of birds
Gl G2 G3 G4

Weight gain (g) :

1-21 days 439.70° 417.20° 501.40° 518.90°
21-42 days 1131.76% 1 066.10* 1 098.70° 1161.80°

1-42 days 1571.46" 1 483.30 1 600.10° 1 680.70°
Feed consumption (g)

1-21 days 910.0 960.0 911.0 902.0
21-42 days 2213.0 2 100.0 1 984.0 1 858.0

1-42 days 3123.0 3 060.0 2 890.0 2 760.0
Feed efficiency (g feed/g weight gain)

1-21 days 2.07 2.30 1.82 1.74
21-42 days 1.95 1.90 1.81 1.60

1-42 days 1.98 2.06 1.81 1.64

b¢d Means within the same row not sharing a common superscript differ significantly (P < 0.01)

control and birds receiving normal or high energy and
protein diets under the same environmental conditions,
respectively.

Heat exposure and average relative humidity in the
experiment are shown in Tab. IV. The average data on
body temperature of randomly selected birds in the ex-
periment is shown in Tab. V. The rectal temperature of
birds measured at 28 °C environment was similar for
both experimental and control birds. Elevation of envi-
ronmental temperature to maximum 42 °C tended to
increase body temperature of experimental birds.

IV. Heat exposure (°C) and relative humidity (%) in the experiment

A 4.6% increase in body temperature was observed
when environmental temperature rose from 28 °C to
36 °C. Birds showed an increase of 5.1, 5.7% in body
temperature when the pen was heated up to 39 °C. At
maximum environmental temperature of 42 °C, the dif-
ference in rectal temperature was 6.8 % between the
control and experimental birds.

The mortality rate was 3.7% in Group 1 (control
birds) and 13.25%, 7.5%, and 6.25% in Group 2, Group
3, and Group 4, respectively. Heat stress increased mor-
tality rate in birds receiving normal diet (Group 2)

Control Experimental
Weeks temperature humidity temperature humidity
min. max. min, max. min. max. min. max.
26 35 50 72 28 35 50 72
2. 26 30 28 75 32 38 45 76
3. 23 28 40 68 29 42 45 75
4. 22 29 39 80 28 42 45 90
S; 22 28 62 85 29 39.5 50 85
6. 21 26 65 78 28.5 39 55 89
V. Average body temperature (°C) of broilers in control and experimental groups during heat exposure (°C)
Ambient Body temperature of various bird groups
temperature Group 1 Group 2 Group 3 Group 4
28 40.8 41.0 41.0 41.1
30 - 413 41.2 41.4
36 - 425 426 428
39 - 428 428 43.0
40 - 43.0 432 433
41 - 43.2 43.8 43.5
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whereas, the mortality was reduced in birds fed high
and very high energy and protein diets.

Economic evaluation

The economic evaluation of the experiment was
based on growth performance of broilers under high
ambient temperature. The economic evaluation is
shown in Tab. VL.

the difference in heat increment between-the control
and experimental broilers.

The proportion of energy and protein intake which
caused a decreased feed consumption during exposure
to heat stress was responsible for reduced metabolic
heat production. Heat production reduced overall feed
consumption by 2%, 7.4% and 11.62% in G2, G3 and
G4, respectively, as compared to G1 (control); these are
lower than the values given by Austic (1985) (-17
to —19) and values do not either agree with the findings

VI. Net income for birds reared under high ambient temperature (in Kc)

Groups Gross incomc/k% of weight gain | Total cost of consumed feed Net income
(N) (In)
1 39.61 15.98 23.63
2 38.57 15.79 22.78
3 40.32 14.61 25.71
4 42.29 15.11 27.18

(I) Income = the product of weight gain (kg) and the production price of a chicken/kg

(N) = cost of consumed feed (Kc)
(In)

The net income was 23.63, 22.70, 25.71 and 27.18
Kc/bird in G1, 2, 3 and 4, respectively.

The results revealed that the income was 3.93%
higher in control birds (G1) as compared to birds in G2
receiving the same diet under heat stress. Net income
increased in birds receiving high energy and protein
diets by 8.8% and 15.02% in G3 and G4, respectively,
as compared to control birds (G1).

The income decreased by 11.71% and 19.73% in
birds in G2 receiving required nutrients in their diet
under heat stress as compared to G3 and G4, respec-
tively, which were fed high energy and protein diets.

Therefore, high energy and protein diets are recom-
mended in economic terms to combat heat stress by all
means in tropical and subtropical countries of the world
during summer months.

DISCUSSION

The results of the present study showed that the rela-
tive humidity to hot conditions of control and experi-
mental birds is controversial. Indeed, during the first
week of heat exposure, feed consumption of experi-
mental birds was more depressed than that of control
birds. However, reduction of feed consumption at
42 °C was greater in the group of birds receiving high,
very high and normal energy and protein diets. The
divergence in feed efficiency between the control and
experimental birds revealed that control birds con-
sumed more feed, with better feed efficiency and
gained more weight than those receiving the same diet
under heat stress. This divergence of feed consumption
in relation to ambient temperature might be related to
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= net income (Kc) = difference between income and cost of consumed feed

of (<22 to -27; Ain Baziz et al, 1990), but agree
with the results reported by Smith and Teeter
(1993). Dtﬁ:reased feed consumption in relation to
weight gain and feed efficiency was a result of high
energy and protein concentration in diet of heat stressed
broilers (Smith, Teeter, 1993). Baghel and
Pardhan (1987) indicated that high energy and pro-
tein diets contained higher proportions of all nutrients
and probably supplied adequate amounts of nutrients,
despite lower feed intake, leading to higher weight gain
and improved efficiency of feed utilization. The results
of the present study are also supported by the findings
of Meltzer (1986), who reported that heat exposure
above 30 °C reduced feed efficiency in broilers.

The growth characteristics of broilers vary with the
environment (Leclercq et al., 1989). Indeed, the
chicks with normal diet under heat stress exhibited the
slower growth rate during the experiment and this
could explain the lower sensitivity and resistance to hot
conditions. Leenstra (1991) reported the same find-
ings, however the results of the present study contrast
with Geraert et al. (1990), who observed that at
32 °C increasing protein intake did not reduce growth
rate in broilers. In a similar experiment Cowan and
Michie (1978) did not find any improvement in
growth rate between 22 and 57 days of age in chickens
exposed to 21 to 31 °C, fed a diet containing 183 to
293 g crude protein per kg. This variation may be due
to differences in breed, environmetal temperature and
protein concentration in the diets.

Improved efficiency of feed utilization with high
energy and high protein diets in the present experiment
is consistent with the findings of Geraert et al.
(1994) and Saxena, Pradhan (1984). There was
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no compensatory growth during the finishing period for
birds fed the low protein and energy in starter and fi-
nisher diets as observed by Moran (1980). Consi-
dering overall performance, the diet with 14 MJ ME/kg
and 250 g/kg protein gave the best results at high am-
bient temperature, which is consistent with the findings
of ‘Perrault-Leeson (1992), who recommended
high protein and energy diet for broilers up to six
weeks of age.

During acute heat stress, the body temperature of
experimental birds was higher (P < 0.05) than in con-
trol birds. When the rectal temperature was measured
at normal ambient temperature (28 °C), there was no
difference in body temperature between the experimen-
tal and control birds. When ambient temperature was
36 °C, there was a slight increase of 4.6% in body
temperature, but at 42 °C environmental temperature
the rectal temperature of experimental birds was 6.8%
higher than in control broilers.

Mortality in broilers receiving 22% CP, and 12.6 MJ
ME/kg was higher than that in birds fed high and very
high energy and protein diets reared under the same
temperature. The same findings were reported by
Micheal and Smith (1990), who observed pant-
ing in heated birds during the heating period of the day,
however, it was also noted that heated birds fed low
energy and protein diets relatively less panted than
birds receiving high energy and protein diets (Kultu,
Forbes, 1994). This may be due to increased toler-
ance to heat stress by increasing energy and protein
content in diets. These results agree with the findings
of Arjona etal. (1988). Although increasing the en-
vironmental temperature can lead to increased heat
tolerance, lowering the environmental temperature can
reduce the bird’s ability to tolerate heat stress
(Sykes, Fataftah, 1986). McCormick et al.
(1979) reported that either fasting or feeding carbohy-
drate free diet significantly (P < 0.01) increased the
survival time of broilers exposed to acute heat stress.
This may be the cause of decreased heat production.
The results of McCormick et al. (1979) indicate
that altering the metabolic or nutritional state of the
birds affects the ability to withstand heat stress.

As birds normally reduced feed intake as environ-
mental temperature increases (Prince et al.,, 1981).
Nir (1994) reported that restricting feed during the
hottest period of the day had been suggested as means
of decreasing mortality during heat stress. However
lower feed consumption in high energy and protein
diets of birds had decreased mortality as compared to
those receiving low energy and protein diets. Low feed
intake during the hottest period of the day is probably
an insufficient time to induce a decrease in heat pro-
duction. Kuenzel and Kuenzel (1977) reported
that as temperature increases, feed intake decreases.
The present results demonstrate that it is possible to
protect broilers from acute heat stress with better feed
efficiency and more weight gain by increasing energy
and protein in the diets.
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CONCLUSION AND RECOMMENDATIONS

1) Nutritional manipulations can reduce the detrimen-
tal effect of high environmental temperature but
cannot fully correct them.

2) Birds should be weighed frequently every week if
possible to know the actual growth performance.

3) High environmental temperature not only depresses
feed intake, but also causes a reduction in efficiency
in the utilization of feed for productive purpose.

4) Proper growth can be achieved at high temperature
by increasing nutrient density, i.e. energy and pro-
tein in the diet.

5) Feed consumption may be encouraged by increasing
frequency of feeding.

6) Ambient temperature is by far the most important
factor effecting water intake, therefore continuous
supply of cold water should be assured during hot
season.

7) Feed consumption should be monitored daily in hot
weather to ensure adequate intake of nutrients as
may be consumed on normal ambient temperature.

8) Increasing energy and protein intake under high am-
bient conditions is recommended in both starter and
finisher phase.

9) The addition of oil stimulates metabolizable energy
consumption at high temperature.
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OVERENI JEDNOTLIVYCH ZPUSOBU UPRAVY KOTCU
PRO VYKRM PRASAT PRI POUZITI TEKUTEHO KRMENI

TESTING THE PARTICULAR DESIGNS OF PENS FOR PIG FATTENING
AT THE USE OF LIQUID FEEDS

J. Hajek

Research Institute of Animal Production, Praha-Uhrinéves, Kostelec nad Orlici workplace,
Czech Republic

ABSTRACT: Pens of the size 220 and 240 x 320 cm, originally designed for dry feed mix administration, were tested in an
experimental pigstie. These pens were adapted by installation of troughs of various design for administration of liquid feed,
following the alternatives shown in Fig. 1. As the pen width was small (220 and/or 240 cm), the trough was placed crosswise,
either one trough per pen or one trough per two adjacent pens. A trough of circular shape, i.e. a feeding bowl placed in the
pen center, was another variant. There were 10 pigs housed in each pen. The pens were litterless, with about 1/3 of the area
covered with slats. The net housing area (after subtraction of the trough area) ranged from 0.64 to 0.72 m? per pig. Average
weight gains of pigs, their ethology and pen cleanness were investigated. The results were compared with the results of
10 pigs housed in 300 x 200 cm pens, with lengthwise troughs and 55% of the area covered with slats. The housing area was
0.60 m? per pig. Tabs. I and II show the average daily weight gains of pigs. The average values of all experiments are given
in Tab. III. The lowest average daily weight gains in experiments with four replications were determined in pigs with a trough
shared by two pens. In comparison with the average of all groups, the pigs housed in the pen with a trough shared by two
adjacent pens had on average by 2.6% and 5.2% lower daily weight gains. The worse floor cleanness was observed in the
pen with-a circular trough. The best cleanness, as well as the best pig welfare, expressed by the percentage of time spent by
lying, were found out in the half-slatted pen with a lengthwise trough.

pig fattening; liquid feed; pen; trough; performance; ethology

ABSTRAKT: V pokusné stiji byly ovéfovany kotce o rozmérech 220 cm a 240 cm x 320 cm, uréené pivodné pro zakladéani
suché krmné smési. Tyto kotce byly instalovdnim koryta rizného provedeni uzpiisobeny pro podavini tekuté krmné smési,
a to podle alternativ zndzornénych na obr. 1. V kaZzdém kotci bylo ustdjeno 10 prasat. Ustdjeni bylo bezstelivové s cca jednou
tfetinou zarostované podlahy. Sledovany byly primérné pfiristky hmotnosti prasat, etologie prasat a €istota v kotci. Vysledky
byly porovniny s vysledky skupiny 10 prasat ustdjenych v kotci o rozmérech 300 x 200 cm, s podélnym korytem a 55 %
zaro$tované podlahy. Ve Ctyfikrat opakovanych pokusech byly zjiStény nejniZ3i primérné denni pfiristky Zivé hmotnosti
u prasat s korytem spole¢nym pro dva kotce. Nejmensi Cistota podlahy byla v kotci s kruhovym korytem. Nejvétsi Cistota
arovnéZ i klid prasat, vyjadieny procentem Casu vénovaného leZeni, byly zjisté€ny u poloroStového kotce s podélnym korytem.

vykrm prasat; tekuté krmivo; kotec; koryto; uZitkovost; etologie

UvVOD

Nase pfedchozi prace (Hajek, 1995) se zabyvala
ovéfenim vlivu technologie krmeni na uZitkovost prasat
ve vykrmu. PredloZena prace vychazi ze shodnych po-
kust s cilem navrhnout a ovéfit, jakym zpisobem lze
uplatnit technologii tekutého krmeni v kotcich, kde by-
la dosud zkrmovidna smés v suchém stavu, zakladana
na podlahovy kuZel &i do krmného talife ke stiedu loZe
prasat.

Tento technologicky systém je velmi rozsifeny vzhle-
dem k vysokému vyuZiti stijové plochy. Kotce maji
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rozméry nejéast&ji 240 x 320 cm, nebo 220 x 320 cm
a jsou ureny pro ustdjeni 12 prasat. Pfi Gpravé na te-
kuté krmeni jsou kotce uvaZovany pouze pro 10 prasat,
aby bylo moZné zajistit sou¢asny pfistup viech prasat
ke krmivu.

Problematikou tekutého krmeni prasat, véetné krm-
nych linek, se u nds zabyvali zejména Matou$ek
(1991), Jelinek (1991)a Hajek etal. (1992) a v za-
hrani¢i Hiigle (1989), Botto (1990) a Burg-
staller et al. (1993). Optimalizaci kotce, pokud jde
o umisténi roStové Casti a pomér plné a zaroStované
podlahy, se zabyval Hoges (1993).

171



'MATERIAL A METODA

Pokusy ‘a ovéfovani byly kondny v pokusné stdji
VUZV v Kostelci nad Orlici. Jednotliva alternativni fe-
Seni kotcl jsou schematicky zndzornéna na obr. 1, a to
u kotcl nasledujiciho provedeni:

B - se dvéma piiénymi koryty v prostoru loZe, rozmé-
ry kotce 240 x 320 cm, Cista plocha 6,78 mZ.

C - s jednim pii¢nym korytem spoleénym i pro sou-
sedni kotec, rozméry kotce 240 x 320 cm, Cistda
plocha kotce 7,08 mZ.

D - s jednim pfi¢nym korytem spole¢nym i pro sou-
sedni kotec, rozméry kotce 220 x 320 cm, Cista
plocha kotce 6,44 mZ.

E — s krmnou misou o priméru 80 cm ve stfedu kotce,
rozmérg kotce 240 x 320 cm, Cist4 plocha kotce
7,18 m~.

Pro srovnéni byly tyto kotce porovnavény s béZnym
feSenim uplatiiovanym ve vykrmu prasat pfi pouZiti
vlh&eného krmiva z mobilnich krmnych stroji nebo pfi
tekutém staciondrnim krmeni. Kotec je na obr. 1 ozna-
&en jako ,,A“, ma koryto situovano podélné s krmnou
chodbou a pfi rozmérech 300 x 230 cm je istd plocha
kotce 6,0 m2.

V kaZdém kotci bylo ustdjeno 10 prasat. VSem sku-
pindm prasat byla poddvédna shodna kompletni krmna
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1. Schéma uspofadani pokusnych kotci pro vykrm prasat — Diagram
of the design of experimental pens for pig fattening
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smés, jejiz sloZeni se ménilo podle hmotnosti prasat.
Prasata do prumérné hmotnosti 35 kg dostdvala krmnou
smés Al s obsahem 16,0 % N-latek, prasata od 35 kg
do 65 kg smés A2 s obsahem 14,5 % N-latek a prasata
nad 65 kg Zivé hmotnosti sm&s CDP s obsahem 12,5 %
N-latek. Obsah MEp se pohyboval v rozmezi 12,65 aZ
12,90 MJ MEp v 1 kg smési.

Prasatim bylo tfikrat denné podavano davkované te-
kuté krmivo, pfipravované pomoci staciondrni poloau-
tomatické krmné linky Agra Prelou¢. K plnéni michacky
krmivem bylo pouZito véaZiciho dopravniku. MnoZstvi
vody bylo automaticky regulovano tak, aby pomér
hmotnosti suché kompletni krmné smési a vody byl
1 : 3, takZe primérn4 susina krmné davky byla pfibliz-
né 23 %. :

U vSech skupin prasat byly individuédlné sledovany
priristky hmotnosti; spotfebu krmiva bylo vzhledem
k pouZitému technologickému zafizeni moZné sledovat
pouze celkové, pro prasata vSech skupin. Orientané
byl sledovan i denni reZim prasat a Cistota kotce.

VYSLEDKY A DISKUSE

Celkem byly usporadany Etyfi pokusy. Vysledky
uZitkovosti, resp. vyhodnoceni primérnych piiristku
prasat krmenych tekutou smési krmiv jsou uvedeny
v tab. I a II. Z tabulek je zfejma tendence k sniZeni
prirastka u prasat, jimZ bylo zakladédno krmivo do ko-
ryta spoleéného pro dva kotce (C, D) a zejména zhor-
Seni u skupiny D, kde mél kotec men3i plochu
(6,44 mz). Presto je tato plocha vét$i neZ u srovnavaci-
ho kotce (u kterého &ini pouze 6,0 mz), kde bylo dosa-
hovino lepsich vysledka. Nejlepsich vysledka bylo do-
sazeno v kotci typu B, se dvéma koryty dlouhymi
150 cm.

Pfi testovani prukaznosti rozdilu dennich pfirastku
Zivé hmotnosti prasat pomoci r-testu byly priikazné roz-
dily zjiStény pouze u pokusu 2, a to u prasat ustijenych
v kotci D byl prikazné niZSi priristek neZ u prasat
v kotci B (P < 0,05) a vysoce prikazné niZsi pfirastek
oproti prasatim v kotci E (P < 0,01).

Primérna spotfeba krmné smési na 1 kg pfirastku
Zivé hmotnosti prasat byla tato: 1. pokus — 3,622 kg,
2. pokus — 3,668 kg, 3. pokus - 3,499 kg, 4. pokus —
3,373 kg.

Rozdily v prirtstcich hmotnosti prasat jednotlivych
skupin vyniknou pfi zprimérovéni vysledkt ze vSech
Ctyf opakovani pokust (tab. III). Ziejmé jsou zhoriené
vysledky u prasat krmenych z koryta spole¢ného pro
dva kotce, tj. u skupiny C a D, ve srovnani se zbyvaji-
cimi skupinami.

Pro dokresleni uvadime v tab. IV vysledky etologic-
kého sledovani prasat. Denni reZim prasat byl sledovén
v dobé& od 5.00 do 20.00 hodin, a to u hmotnostni ka-
tegorie prasat 40 kg a 80 kg.

Vysledky etologického sledovani jednotlivych sku-
pin prasat, vyjadfené zejména dobou leZeni prasat, maji
obdobnou tendenci jako vysledky uZitkovosti prasat.
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1. Vysledky uZitkovosti prasat krmenych tekutou smési krmiv pfi ustjeni v kotcich rozdilného tvaru (pokus 1 a 2) - The results documenting
the performance of pigs administered a liquid feed mix and housed in pens of different shape (experiments 1 and 2)

Pokus? 1 Pokus 2
Typ 21, 3.-30. 7. 1991 4,10, 1991-2. 3. 1992
kotce pocet hmotnost* (kg) priristek (g) | potet hmotnost (kg) piiristek (g)
zvifat? pocitetni’ kone&n4® na kus a den’ | zvifat® potatecni® kone&na na kus a den’
X 29,90 114,80 643 28,90 122,11 624 .
A s |10 2,331 9,589 70,3 10 (9) 3,784 9,253 57,1
55 0,737 3,032 22,2 1,197 3,084 19,0
x 30,90 116,90 652 30,20 131,80 675
B s |10 3,178 9,243 74,1 10 2,394 14,436 102,9
55 1,005 2,923 23,4 0,757 4,565 32,5
X 32,0 111,80 605 32,0 125,0 605
C s |10 4,028 10,758 64,5 10 3,127 14,507 78,6
55 1,274 3,402 20,4 0,989 4,587 24,9
x 31,30 111,40 607 31,10 116,70 571
D s |10 3,466 13,882 98,6 10 3,446 9,393 64,0
S5 1,096 4,390 31,2 1,090 2,970 20,2
x 33,11 113,0 605 26,0 127,89 679
E s | 109 4,702 19,868 134,9 10.(9) 1,826 12,713 85,6
55 1,487 6,623 44,9 0,577 4,238 28,5
N X 31,44 113,59 623 29,76 124,50 628
az 5 [ 50(49) 3,581 12,697 89,6 50 (48) 3,645 13,063 88,6
B 55 0,506 1,814 12,8 0,516 1,885 12,8

llypc: of pen, 2experimem. *number of pigs. 4ive weight, Sinitial, *final, 7weight gain per pig/day

I1. Vysledky uZitkovosti prasat krmenych tekutou smési krmiv pfi ustdjeni v kotcich rozdilného tvaru (pokus 3 a 4) — The results documenting
the performance of pigs administered a liquid feed mix and housed in pens of different shape (experiments 3 and 4)

Pokus? 3 Pokus 4
Typ 15. 6.-2. 11. 1992 14. 12.-19. 4. 1993
kotce! poget hmotnost* (kg) piristek (g) | podet hmotnost* (kg) prirtstek (g)
zvifat® pocétetnf® kone&nd® na kus a den’ | zvifat® pothtetnt® Kone&nd® na kus a den’

x 26,80 125,40 704 24,40 107,60 660

A s 10 4,158 12,817 74,0 10 3,470 8,720 58,8
55 1,315 4,053 23,4 1,097 2,758 18,6
X 26,60 130,20 736 24,50 111,33 691

B s 10 3,438 17,731 105,9 10 (9 2,273 11,576 81,5
55 1,087 5,607 33,5 0,719 3,859 27,2
X 26,80 125,30 695 24,30 104,38 643

C s 10 3,011 10,583 59,8 10 (8) 3,622 12,558 84,3
55 0,952 3,347 18,9 1,146 4,440 29,8
x 25,80 117,40 654 24,10 106,0 650

D 5 10 4,780 12,877 75,7 10 2,846 12,120 92,2
55 1,511 4,072 23,9 0,900 3,833 29,10
x 26,70 123,70 693 24,50 112,10 695

E 5 10 3,945 7,181 42,0 10 3,206 9,398 60,9
55 1,248 2,271 13,3 1,014 2,972 19,3

A X 26,54 124,40 696 24,16 108,38 668

az 50 3,770 12,731 76,1 50 (47) 3,080 10,820 759 .

£ 55 0,533 1,800 10,8 0,436 1,578 11,1

For 1—7 see Tab. I'
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III. UZitkovost prasat v kotcich rozdilného tvaru (primér ze Ctyf -

pokusii) — The performance of pigs kept in pens of different shape
(average values of four experiments)

. Ziv4 hmotnost® Primérny
Skupina . Pm‘fel2 (kg) prirtstek®
(typ kotce)" | zvifat

pocitetni® | kone&na® g %

A 40/39 27,50 117,48 658 100,6

B 40/39 28,05 122,56 688 105,2

C 40/38 28,78 116,62 637 97.4

D 40/40 28,08 112,88 620 94,8

E 40/38 27,58 119,17 668 102,1

AazE 200/194 27,97 117,72 654 100,0

!group (type of pen), “number of pigs, *live weight, *initial, *final,
average weight gain

IV. Denni reZim prasat pfi ustdjeni v kotci rozdilného typu (v pro-
centech doby) — Daily regime of pigs housed in pens of different
type (in per cent of time)

Skupina Ziva hmotnost 40 kg? | Ziva hmotnost 80 kg3
(tygrl::cs::e)' lezeni® | pohyb® | Zrani® |leZeni* | pohyb® | Zrani®
A 75 | 21 4 |17 | 11| s
B 70 26 4 74 21 5
c 68 | 28 4| 71 | 25 4
D 6 | 30 | 4 | 60 | 27 | 4
E 67 29 4 71 24 5

lgmup of pigs (type of pen), Zive weight 40 kg, 3ive weight 80 kg,
"lying. Smovement, {’eating

Vyjimkou jsou prasata ustijend v kotci typu E, kde
krmn4 misa umisténé ve stfedu kotce rozdéluje celou
plochu na ¢&tyfi kouty a pfi pohybu prasete napf. k na-
péjecce dochazi ke znaénému ruseni zbyvajicich prasat.
Denni reZim prasat je v souladu s udaji, které uvadéji
Sidor a Hladky (1979).

Orientacné byla sledovana i Cistota v kotci. Nejmen-
3i podil pokalené plochy loZe byl zji§tén u kontrolni
skupiny A, kde u kotce s polorostovou podlahou je pl-
na ¢ast podlahy loZe zcela zalehnuta, coZ vyrazné pri-
spiva k udrZeni Cistoty v kotci. V ostatnich typech kot-
ci byla uroven Cistoty na ponékud niZ$i drovni.
Znacnym nedostatkem, zvySujicim pracnost obsluhy,
bylo obcasné kaleni prasat do koryta u kotci typu C
a D, a to v casti koryta zasahujici do kalisté. Presto
viak nelze takto feSené kotce zavrhnout, nebot z divo-
du minimalizace poctu svodi krmiva a vydejnich ven-

til se podstatné sniZuji niklady na krmnou linku. Na

zdkladé vysledki z pokust i provoznich zkuSenosti se

doporuduji tato feSeni, vhodna vZdy pro 10 prasat

v kotci:

— u kotcl o rozmérech 220 x 320 cm je jedinym moZ-
nym zpusobem zfizeni pfi¢ného koryta 300 aZ
315 cm dlouhého, at jiZz v provedeni samostatné pro
kazdy kotec, nebo spoleéného pro dva sousedni kot-
ce (3ifka koryta je v tomto pfipadé 40 cm);

— u kotce o rozmérech 240 x 320 cm je moZné pouZit
zakladéni tekutého krmiva do krmné misy ve stfedu
kotce (primér 80 cm v provedeni z laminatu dodava
Agra Prelou¢). RovnéZ je moZné uspotadat koryto
pri¢né, a to bud dvé koryta dlouha 150 cm, umisténa
v prostoru loZe, nebo (s ohledem na sniZeni inves-
ticnich naklada na krmnou linku) jedno koryto 300
az 315 cm dlouhé, zasahujici i do kalisté.

Pro novostavby je nejvhodnéjsi pouZit pfi zkrmova-
ni tekutych krmiv kotce s maximalnim podilem zaros-
tované plochy a s odpovidajici délkou koryta.
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JATECNY A TECHNOLOGICKY ROZBOR JATECNYCH
PULEK BYKU CESKEHO STRAKATEHO

A CERNOSTRAKATEHO SKOTU PRI UKONCENI
VYKRMU V ZIVE HMOTNOSTI 575 kg

CARCASS AND TECHNOLOGICAL DISSECTION OF THE SIDES
OF BEEF IN BULLS OF CZECH PIED AND BLACK-PIED CATTLE
WITH TERMINATION OF FATTENING AT THE LIVE WEIGHT
OF 575 kg

V. Teslik, L. Barton, F. Urban

Research Institute of Animal Production, Praha-Uh¥inéves, Czech Republic

ABSTRACT: Twelve young bulls of Czech Pied breed (C) and 11 young bulls of Black-Pied breed (N), progenies after
7 sires in both cases, were included in a comparative fattening program in a tie stall with individual feeding. After fattening
termination, the bulls at the live weight of 560 to 590 kg were subjected to control slaughters in experimental slaughterhouses
of the Research Institute of Animal Production, when not only the weight of dressed carcass (DC) but also the weight of
commercial fats, the weight of skin, head, limbs, utilizable stomachs and intestines and intestine length were examined. After
cooling, quarters from the right sides of beef were cut into basic parts, and meat, separable fat and bone weight were
determined after deboning and the thickness of subcutaneous fat was measured at the level of the 9th vertebra. Measurements
were done at three points above the musculus longissimus dorsi (MLD), and the average of the values measured was used
for evaluation. The MLD area was calculated by drawing and subsequent planimetric determination in its cross-section
between the 8th and 9th vertebra. At technological dissection MLD samples were taken between the 9th and 11th vertebra
for chemical analyses and physical determinations. Fat content was determined in a rib-meat sample while the content of dry
matter, fat and proteins was determined in a sample of pure MLD. Out of the physical characteristics, pH,4 value and meat
color were determined at a wavelength of 685 and 522 nm in 24 hours after slaughter. There were no significant differences
in head weight. The average weight 18.21 kg was lower by 0.33 kg only (1.8%) in C bulls than in N bulls. A significant
difference (P < 0.01) between the genotypes was found out in limb weight (11.52 kg in C - by 0.77 kg, i.e. by 6.65 higher
than in N). There was also a significant difference in skin weight (53.33 kg in C — by 8.23 kg, i.e. by 15.4% higher than in
N). The weight of commercial fats shows the same trend both in absolute values and in their percentage from slaughter weight,
and it is to note that the N bulls always had higher values. The only significant difference (0.73 kg) between the genotypes
was recorded in intestinal fat (N 3.79 kg); when expressed as proportions, the difference was 0.13%. The highest values out
of the total output of commercial fats were measured for kidney fat (N 12.98 kg) with a difference of 1.8 kg between the
groups. The total output of commercial fats was relatively high in both groups (N 25.99 kg, between-the-genotype difference
4.18 kg), and the difference amounted to 0.72% as for the proportion out of slaughter weight. As the average weight of the
right sides of beef amounted to 164.81 kg (C) and 161.34 kg (N), this difference of 3.47 kg (2.1%) was insignificant. C bulls
had the higher yield of prime meat (by 1.83 kg) and of grade Il meat (by 2.6 kg), that means of total meat (by 4.43 kg).
A significant difference (ca. 1%) was determined in relative values in favor of C cattle in total meat yield (81.40%).
Technological dissection yielded a relatively low amount of separable fat with better results in C breed (1.72 kg and 2.82%).
C group had a significantly lower bone proportion (1.01%); but expressed in absolute values the differences were insignificant
(C 27.42 kg, N 28.50 kg). The ratio of prime meat to grade Il meat did-not show any difference when 0.96 kg in C cattle
and 0.97 kg in N cattle was adequate to the output of 1 kg of grade II meat. A significant difference between the genotypes
in favor of C cattle was found in the meat to bone ratio (C bulls produced 4.92 kg per 1 kg bones while in N bulls it was
4.56 kg meat). The thickness of subcutaneous fat at the point of rib-meat was insignificantly lower in N bulls (7.27 mm) than
in C bulls (7.46 mm). The meat of C bulls had pH 5.62, in N bulls it was 5.55. Both values, in spite of significance of the
difference, indicate good-quality meat. The values of reflectance determining meat color are balanced and document the
balanced quality of both genotypes. Differences in the resultant values of chemical analysis were not statistically significant.
The valges of the eye-muscle areas in cross-section were insignificantly different, with between-the-genotype difference
3.04 cm”.

meat performance; bulls; Czech Pied and Black-Pied breed
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ABSTRAKT: Do srovnavaciho vykrmu ve vazné stiji s individudlnim krmenim byly zastaveny skupiny by&kii plemen Ceské
strakaté (C) a &ernostrakaté (N). Po ukon&eni vykrmu byli byci v hmotnosti 560 aZz 590 kg podrobeni kontrolnim porazkim,
pfi kterych byla sledovana hmotnost JOT, jate¢né téZenych loju, hlavy, konletin, vyuZitelnych Zaludku a stfev a délka stfev.
Po vychlazeni byly &tvrté pravych piilek rozbourdny a vykostény a byla stanovena hmotnost masa, oddéliteIného tuku a kosti
a méfena vrstva podkoZniho tuku. Planimetricky byla stanovena plocha MLD. Ze vzorku MLD byl zji§fovan obsah susiny,
tuku a bilkovin. Z fyzikélnich charakteristik byla stanovena hodnota pH,4 a barva masa pfi vlnové délce 685 a 522 nm.
Prikazné diference mezi genotypy byly zjidtény u hmotnosti konéetin (C — 11,56 kg, tj. o 0,77 kg vice), hmotnosti kiiZe
(C - 53,33 kg, tj. o 8,23 kg vice), stfevniho loje (N — 3,79 kg, tj. 0 0,73 kg vice). V ukazatelich technologického rozboru
byly vyznamné rozdily zji§t¥ny pouze v podilu celkové produkce masa z bourané pulky (C — 81,40 %, tj. o cca 1 % vice)
a v podilu kosti (N — 17,65 %, tj. o cca 1 % vice). Signifikantni byl rozdil v poméru maso : kosti (C - 4,92, tj. o0 0,36 vyssi).
Maso byku plemene C mélo pH 5,62, byka plemen N pH 5,55. Ob& hodnoty, i pies priikaznou diferenci, ukazuji na dobrou
kvalitu masa. Hodnoty remise pfi stanoveni svétlosti zbarveni masa byly vyrovnané.

masna uZitkovost; byci; plemena Ceské strakaté a ¢ernostrakaté

UvoD

Nové ekonomické podminky, do nichZ naSe zemé-
délstvi vstupuje, povedou nutné u skotu k ristu mlééné
uzitkovosti jako predpokladu konkurenceschopnosti.
Zvlasté vyrazny narast uZitkovosti 1ze ocekdvat u stad
cernostrakatého plemene (N). U feského strakatého
skotu (C) se bude vice prosazovat kombinovany uZit-
kovy typ se zlepSovanim obou vlastnosti, tedy produk-
ce mléka i masa. Rast mlécné uZitkovosti v obou po-
pulacich bude souasné doprovazen sniZovanim stavii
krav. PoZadovanou produkci masa, ktera je zavisla na
potu jatednych zvifat a jejich poriZkové hmotnosti,
bude nutné zajistit vét§im vyuZivinim masnych plemen
skotu, a to jak chovem Cistokrevnych specializovanych
masnych stad, tak i jednoduchym uZitkovym kfiZenim.
V tomto sméru budou hlavné vyuZivany kravy, popf.
i jalovice, které nebudou mit uplatnéni pro reprodukci
v dojenych stidech. I za této situace bude, zvlasté
v nejblizSich letech, pfevazna &ast jateSnych zvitat zajis-
tovana produkci ze stdd Ceského strakatého a Cernostra-
katého skotu. Z hlediska efektivnosti vykrmu bycku téch-
to plemen je proto nezbytné v pribéhu procesu Slechténi
sledovat jejich masnou uZitkovost, a to nejen z pohledu
vykrmovych schopnosti, ale i jate¢né hodnoty.

PredloZena préce se proto zabyva hodnocenim masné
uzitkovosti byc¢ka pfedmétné hmotnostni kategorie obou
zakladnich plemen chovanych v naSich podminkéach.

Plesnik a Palenik (1981) zdiraziuji, Ze pri
Slechténi domécich plemen je nezbytné, aby vedle in-
tenzifikace vyroby byla pozornost zaméfena na zlepSo-
vani masné uZitkovosti. Kromé& dosahovéni vy$§i inten-
zity ristu a lepS§iho vyuZiti krmiv maji na mysli
i schopnost vykrmu do vy$8ich porazkovych hmotnosti
s maximalni produkci svaloviny s optimalnim podilem
tuku a kosti.

Porazkova hmotnost vykrmovanych zvirat je faktor,
ktery ovliviiuje vyznamné jejich jate¢nou hodnotu. Vy-
sledky fady praci ukazuji, Ze u specializovanych mas-
nych a kombinovanych plemen je i ve vy§Sich hmot-
nostech jate¢na hodnota — véetné stupné protucnéni —
uspokojiva, kdeZto u mléénych plemen je ranost a tedy
dfivéjsi protuéiiovani nevyhodné. Srovnani Ceského
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strakatého skotu s mléénéj§imi typy v pokusech, které
uskute¢nili Ptd¢ek a Suchanek (1985), ukazuje
v hmotnosti 550 kg lep$i zmasilost a prikazné mensi
podil depotniho loje u Ceského strakatého skotu. Pfi
vykrmu do hmotnosti 600 kg a vice se diference mezi
riznymi genotypy zvétSuji.

Plemena $lechténa na produkci mléka ukladaji obec-
né vice tuku do pletiv v t€lnich dutinich a u organd,
plemena Slechténa na produkci masa jej ukladaji prede-
v§im ve formé tuku podkoZniho, mezisvalového a vnit-
rosvalového s tim, Ze masna plemena britského puvodu
uklddaji vice tuku neZ masna plemena kontinentalni
(Yeates etal., 1975).

Pfi hodnoceni masné uZitkovosti je dileZité posou-
dit také ukazatele technologického rozboru jatecné
opracovaného téla. Ptacek a Suchanek (1985),
ktefi hodnotili masnou uZitkovost péti genotypu pii vy-
krmu do rozdilnych hmotnosti, uvadéji u kategorie
527 kg Z. h. ptiznivéjsi vysledky u byka plemen C ve
srovnéni se skupinou byku plemene N. Pii vyssi jate¢né
vytéZnosti bykt C o 1,8 % vykazala tato skupina vy33i
produkci masa I. jakosti o 2,9 %, masa II. jakosti
0 1 % a masa celkem o 1,6 %. Byci této skupiny méli
také piiznivéjsi, tj. o 0,6 % niZsi, podil kosti.

Podobné Burda- et al. (1991) uvadgji pfi intenziv-
nim vykrmu byku plemen C a N do Zivé hmotnosti
530 kg vy33i jateCnou vyt&Znost byka C o 1,8 % (vyssi
podil masa I. jakosti o 2,3 %, masa II. jakosti 0 1,9 %
a masa celkem o 1,7 % pfi niZ§im podilu kosti
o 1,6 %). Byci skupiny C rovnéz produkovali o 0,55 kg
vice svaloviny na 1 kg kosti. Zji§téné fyzikalni charak-
teristiky potvrdily velmi dobrou kvalitu masa bykl obou
skupin, ale s pfiznivéj§im vyvinem m.l.d. u byku plemene
C. Analyza vzorku ro$ténce prokazala o 5,2 % vyssi ob-
sah tuku u byku N, ale v Cistém vzorku m.Ld. byl rozdil
pfi hodnotéich 4,34 % a 4,61 % jen nevyznamny.

Z poznatku fady autorti zabyvajicich se hodnocenim
ukazatelu kvality masa, vyplyva, Ze chemické sloZeni
masa je obtiZné charakterizovat. Jiné sloZeni ma &istd
svalovina, zbavena vSeho extramuskularniho tuku,
§lach a povazek, jiné primérné maso (svalovina véetné
mezisvalového tuku a jinych tkéni) a jiné sloZeni bude
mit opracovany kus jako celek.

ZIVOCISNA VYROBA, 41, 1996 (4): 175-181



Proménlivost chemického sloZeni je zavisla (Pi-
pek, 1989) na zpasobu vykrmu, véku a pohlavi pora-
Zenych zvifat. Samotnéa libova svalovina se sklada
z vody, bilkovin, tukd, mineralnich litek, vitamind
a extraktnich latek. Pfehled chemického sloZeni hové-
ziho masa a ruznych &asti jateénych tél je uveden
v tab. L

Jednou z nejdilezitéjsich fyzikélnich charakteristik
masa je hodnota pH, ktera klesd od po¢atku posmrtnych
zmén a jeji pokles zavisi na fadé faktort, jako je tep-
lota, zasoba glykogenu v okamZiku porazky a druh zvi-
fete. Rozdily oproti normélnimu masu jsou piedev§im
v priub&hu zmén hodnoty pH, ktera bud velmi prudce
klesa hned po smrti zvifete a dosahuje niZSich hodnot
neZ u normélniho masa (PSE maso), nebo naopak k to-
muto poklesu viibec nedojde (DFD maso). S hodnotou
pH tésné souvisi vaznost a barva masa. PSE maso ma
vyrazné niZ8i vaznost vody a vyrazné svétlej§i barvu
neZ maso normalni (Honikel, Kim, 1985). DFD
maso ma vlastnosti opacné — ma vysokou vaznost
a barva je ve srovnani s normalnim masem tmavsi.

MATERIAL A METODA

Vlastni experiment byl zaloZen s cilem porovnat vy-
sledky masné uZitkovosti a jate¢ného a technologické-
ho rozboru a zédkladni ukazatele kvality masa.

Do srovnavaciho vykrmu ve vazné staji s individu-
dlnim krmenim bylo zastaveno 12 by¢ku plemene C po
7 otcich (RAK 72, ME 71, BJR 11, BIJR 19, LM 255,
RST 52, SJ 134) a 11 bycka plemene N také po 7 ot-
cich (NOM 41, NEB 36, NTN 3, NEB 42, NRF 12, NF
61, NOM 25). VSichni by&ci pochazeli z chovii dobré
urovné a byli odchovani v teletnicich na mlécné a rost-
linné vyzivé. Krmnd davka v prib&hu vykrmu byla

sestavovdna na denni pfirastek 1 200 g a obsahovala
vojté§kové seno, kukufiénou silaz, bobové ususky a ja-
drnou smés KVS. Po ukonéeni vykrmu byli byci
v hmotnosti 560 aZ 590 kg poraZeni na experimental-
nich jatkich VUZV. Byla sledovdna hmotnost jate&n&
opracovaného téla (JOT), hmotnost jate¢né téZenych
loju, hmotnost kiZe, hlavy, koncetin, vyuZitelnych Za-
ludki (bachor, Cepec, slez) a stiev a délka stiev. Po
vychlazeni — 24 hodin po pordzce — byly Etvrté z pra-
vych jatecnych pulek rozbourany na zakladni ¢ésti a po
vykosténi byla stanovena hmotnost masa, oddélitelného
tuku a kosti. V drovni 9. obratle byla méfena vrstva
podkozniho tuku. Méfeni bylo provadéno nad musculus
longissimus dorsi (MLD) ve tfech bodech a do hodno-
ceni byl pouZit prumér téchto zji§ténych hodnot. Na
pricném fezu MLD mezi 8. a 9. obratlem byla plani-
metricky zji§tovana jeho plocha.

K chemickym analyzdm a fyzikalnim stanovenim
byly odebrany vzorky rosténce a MLD v dseku 9. a 11.
obratle. Z odebraného vzorku rosténce byl stanoven
obsah tuku, ze vzorku ¢istého MLD obsah suSiny, tuku
a bilkovin. Z fyzikalnich charakteristik byla méfena
24 hodin po pordZce hodnota pH,, a barva masa pfi
vinové délce 685 a 522 nm.

Pfi zpracovéni vysledki bylo vyuZito statistického
programu (Harvey, 1977), ktery vychazi z metody
nejmenSich Ctverci a maximalni vérohodnosti. Kazdy
hodnoceny ukazatel byl vyhodnocen podle modelové
rovnice

Yi=Htsite;

kde: yij — naméfené pozorovéni
- pramé&rnd hodnota
5; — odchylka zpusobend skupinou
e;; — odchylka 4 dal8imi nepostich

PO
'

Inymi vlivy

Rozdily mezi obéma skupinami byly testovany F-testem.

I. Pfehled chemického sloZeni hovéziho masa a riznych ¢asti jate¢ného té€la — Chemical composition of beef and various carcass parts

15 ¢ 2ayl6 17 % < 14 18
Hovézi maso! Autorl4 V?g;; Bllk(oq\:)ny T(lg) Mmerﬁ(l;:)lalky
Krivy? Klima (1961) 66,67 20,26 9,31 0,96
Jalovice? 66,87 20,54 11,52 0,98
Voli# 71,50 20,84 6,60 1,04
Byci® 73,89 21,86 3,06 1,17
Plec® Brendl (1970) 70,03 21,48 6,95 0,99
Kyta’ 73,43 20,25 5,04 1,10
Svickova® 71,98 19,36 7,43 1,06
Roténec’ 67,77 20,64 1031 1,01
Krk!'? 72,36 21,15 5,55 1,03
Bok!! 67,72 20,83 10,41 1,00
Bok!! Grau (1960) 61,00 19,00 18,00 0,90
Podpleti'? 65,00 18,60 16,00 0,90
Kyta’ 69,00 19,50 11,00 1,00
Kvétovi $picka'3 55,00 16,20 28,00 1,73

'beef, 2cows, *heifers, ‘oxen, *bulls, *shoulder, "round of beef, *filet, ’rib-meat, '“neck, ftank, chuck, 13rump. Yauthor, water, |r'pm-

teins, '"fat, "*minerals
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VYSLEDKY

V tab. II jsou uvedeny zdkladni ddaje o vykrmu.
Rozdil v pordaZzkové hmotnosti (C — 572,6 kg, N —
578,5 kg) byl statisticky nevyznamny, stejné jako roz-
dily ve v€ku pfi poraZce a v primérném piirustku ve
vykrmu a od narozeni do pordzky (594,6 a 598,4 dnu,
1,004 a 1,045 kg, 0,918 a 0,919 kg).

Vysledky ukazatelti jate€ného rozboru hodnocenych
skupin byku jsou uvedeny v tab III. V hmotnosti hlavy
nebyly zjiStény vyznamné rozdily — u bycku C byla
18,21 kg, tj. pouze o0 0,33 kg (1,8 %) niZ8i neZ u bycki
N. Vyznamny rozdil (P < 0,01) mezi obéma genotypy
byl zji§tén u hmotnosti kon&etin, kterd byla u skupiny
C vyssi 0 0,77 kg, tj. 0 6,6 %. Obdobné vyznamny roz-
dil byl zjistén také u hmotnosti kiZe, ktera byla u ple-
mene C o 8,23 kg vyssi neZ u bycka N. Nevyznamné
rozdily byly v hmotnosti a délce stfev. Skupina N méla
stfeva o 2,7 kg t&z8i, C skupina je méla o 1,8 m delsi.

IL. Vysledky vykrmu bykd — The results of bull fattening

Nevyznamné t€Z8i byly vyuZitelné Zaludky byku sku-
piny C (14,87 kg).

Produkce jatecné téZenych loji je uvedena v tab. IV.
U v3ech sledovanych ukazatell je patrni stejna tenden-
ce v absolutnich hodnotach i v podilech z pordZkové
hmotnosti s tim, Ze vy$§ich hodnot dosahuji vZdy byéci
N. Vyznamny rozdil (0,73 kg) mezi genotypy byl vsak
zjit€n pouze u stievniho loje. V podilu z porazkové
hmotnosti doséhl tento rozdil 0,13 %. Z celkové pro-
dukce jate¢né té€Zenych loji doséhl nejv&tiiho mnoZstvi
14j ledvinovy — 12,98 kg (N) s rozdilem mezi skupina-
mi 1,80 kg. Celkova produkce jatedné t&€Zenych loji
byla pomérné vysokd u obou skupin, zejména u byc-
ki N (25,99 kg) s rozdilem mezi genotypy 4,18 kg
a v podilu z porazkové hmotnosti 0,72 %.

Produkci masa charakterizovanou netto pfiristkem
upiesiiuji vysledky technologického rozboru pravych
jatecnych pulek (tab. V). Vysledky jsou uvedeny v ab-
solutnich hodnotich a vzhledem k malym rozdilam

Ukazatel Skupina® .
Hladina
C N vyznamnosti®
n=12 n=12
Hmotnost pred poraZkou' (kg) p+a; 572,583 578,500 08968
Syvai 4,618 5,059 '
Primérny prirustek ve vykrmu? kg) +a; 1,004 1,045
y p y (kg Wta; 0,4839
St 0,039 0,043
Vék pii pordice (dny)? p+a; 594,583 598,400 T
il 8,757 9,593 ’
Primérny prirastek . W+a; 0918 0,919 0.9860
od narozeni do porizky (kg) Susai 0,022 0,025 '
lpre»sl:xughter weight, z:werage weight gain during f: g 3age at slaughter (days), ‘nvemge weight gain from birth to slaughter, Sgroup,

6 .
significance level

I11. Vysledky jateéného rozboru — The results of carcass analysis

Ukazatel Skupina .
Hladina
e N vyznamnosti
n=12 n=12
Hlava' k +a; 18,208 18,540
ava (kg) Ba; 0,4093
Stival 0,265 0,290
Kongetiny? k A 11,558 10,790
oncetiny’ (kg) W+a; 0,008
Sigsal 0,181 0,198
Kiize’ k +a; 53,333 45,100
lize (kg) H+ta; ? 0,0001
St 1,153 1,264
Stteva* k +a; 20,000 22,700 :
‘eva (kg) Hta; 0,1841
Sisat 1,323 1,449
Stfeva* +a; 41,500 39,700
e ) Y 0,1343
s 0,777 0,851
VyuZitelné Zaludky’ k ; 14,875 12,780
yuZitelné Zaludky (kg) B+a; 03150
S 1,370 1,501

'head, “limbs, >skin, *intestines, >utilizable stomachs
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IV. Produkce loje — Fat production

Ukazatel Skupi
azate upina Hiadina
C N vyznamnosti
n=12 =2
i y 1aj! k; i 11,183 12,980
Ledvinovy 14j (kg) H+a; 0.2377
Syt 0,995 1,090
%) 1,934 2,250
£ HEe ; 0,2169
St 0,167 0,183
bzaludkovy li;2 k; i 7,566 9,220
ObzZaludkovy 1uj (kg) H+a; 0.1553
e 0,754 - - 0,826
% + 1314 1,598
%) e 0,1598
Svat 0,131 0,146
tevni 14j° k +a; 3,058 3,790
Stievni 14j (kg) Hta; 00173
St 0,190 0,208
% + 0,532 0,658
) By 0,0142
Siat 0,031 0,034
Lbj celkein® k +a; 21,808 25,990
Joekemn e B 0.1473
S 1,870 2,048
% +a; 3,781 4,505
T £ 0.1402
o 0,318 0,348

lkidmsy fat, >rumen fat, intestinal fat, *fat in total

v hmotnosti pravé pulky i v presnéj§im vyjadfeni, tj.
v podilech jednotlivych ukazateli (%) z hmotnosti
bourané pulky. Pfi primérné hmotnosti pravych pilek
164,81 kg (C) a 161,34 kg (N) je jejich rozdil 3,47 kg
(tj. 2,1 %) nevyznamny. Vyznamné rozdily (P < 0,05)
se vyskytly pouze v podilu celkové produkce masa
z bourané pilky a v podilu kosti. Mezi ostatnimi uka-
zateli byly rozdily jen nevyznamné. Z vysledku disekce
vyplyva vys$§i vytéZnost masa I. jakosti o 1,83 kg
u bycku C skotu. Obdobny vysledek byl ziskdn-u masa
II. jakosti s rozdilem mezi obéma genotypy 2,60 kg ve
prospéch skupiny C. V souladu s hodnotami ukazatelt
masa 1. a II. jakosti je i celkova produkce masa s roz-
dilem 4,43 kg ve prospéch skupiny C. V relativnich
hodnotach byl rozdil (prakticky 1 %) zji$tén jako vy-
znamny ve prospéch genotypu C u celkové produkce
masa. V technologickém rozboru bylo ziskano pomér-
né malé mnozstvi oddélitelného tuku s lepSimi vysled-
ky u skupiny C (2,82 kg a 1,72 %). V absolutnich
hmotnostech kosti v pravé pilce nebyl zji§tén vyznam-
ny rozdil, av§ak podil kosti byl vyznamné niZsi u sku-
piny C (o 1,1 %). Pomér ziskaného masa I. a masa
II. jakosti nebyl u sledovanych genotypu rozdilny. Na
produkci 1 kg masa II. jakosti pfipada u bycka C
0,96 kg masa I. jakosti, u by¢ka N 0,97 kg. U poméru
maso : kosti byl zji§tén statisticky rozdil — bycci C
vyprodukovali na 1 kg kosti 4,92 kg a bycci N 4,56 kg
masa (o0 7,3 % méné&). Vrstvu podkoZniho tuku v misté
rosténce méli byci N (7,27 mm) nevyznamné niZsi nez
byci C (7,46 mm).

Maso byka C (tab. VI) mélo pH 5,62, maso byku N
5,55. 1 pfes statisticky prikazné vyssi hodnotu pH
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u skupiny C ukazuji hodnoty pH obou genotypii na
dobrou kvalitu masa. Hodnoty remise pii stanoveni
barvy masa jsou vyrovnané a dokumentuji vyrovnanou
kvalitu u obou genotypi.

Vysledné hodnoty chemické analyzy nebyly statis-
ticky prikazné. Obsah suSiny, tuku a bilkovin ve vzor-
ku MLD skupin C a N byl 28,59 a 28,64 %; 6,17
a 6,01 %; 19,85 a 19,68 %. Rozdil v primérné plose
pfi¢nych fezi MLD 3,04 cm? byl nevyznamny.

DISKUSE

Na zakladé vysledka jateéného rozboru se v préci
potvrdily zdvéry jinych autort (Franc, 1973; Dvo-
facek etal, 1978; Ptacek, Suchanek, 1985;
Zupka et al, 1985; Burda et al,, 1991 — i kdyZ -
u jejich vysledku nebyly rozdily pfili§ vyrazné), Ze by-
ci dojn&jsich genotypti ukladaji 14j v t€lnich dutinich
ve vét§im méfitku neZ byci eského strakatého skotu.
V naSich vysledcich pfi vykrmu bykd do porazkové
hmotnosti 575 kg byla vyraznéji vyssi produkce vSech
téZenych loji u byku plemene N. U ledvinového loje
byla produkce u této skupiny vy3si o 16,1 %, u obZa-
ludkového loje o 21,8 % a u stfevniho loje 0 23,9 %.
Celkova produkce téZenych lojti byla u bykl plemen N
vyssi 0 19,2 %.

Velmi vyrazné se projevil vliv genotypu na hmot-
nost kuzi. Byci N méli kuZi leh&i o 15,4 %. Nase vy-
sledky tak zcela potvrdily idaje autort Burda et al.
(1985, 1991) i Urban et al. (1986). Diferenci
(=7,42 %) v hmotnosti kiize by¢ka N oproti bykim C
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V. Technologicky rozbor jate¢nych piilek byki — Technological dissection of the sides of beef in bulls

Ukazatel Skupina i
Hladina
c N vyznamnosti
n=12 n=12
Hmotnost pravé pilky' (kg) W+a; 164,808 161,340 0330
2. 1,892 2,073
Maso 1. jakosti? (kg) w+a; 65,716 63,885 o=
i Fisai 0,960 1,051 i
(%) wta; 39,861 39,601 TR
Sy 0,308 0,337
Maso II. jakosti? (kg) p+a; 68,439 65,841 —
g 0,794 0,870 '
(%) p+a; 41,539 40,815 s
Bugae 0,276 0,302
Maso celkem? (kg) [rem 134,155 129,726 R
Ficea 1,523 1,668 ’
(%) W+a; 81,399 80,418 00057
Sy 0,213 0,233
Oddélitelny tuk® (kg) P+a; 2,817 2,930 o0
Susai 0,197 0,215
(%) pta; 1,716 1,817 05045
Sysai 0,125 0,136
Kosti® (kg) Wa; 27,419 28,498 09953
Susai 0,586 0,642 d
(%) p+a; 16,642 17,651 o
Syaar 0,288 0,316
Pomér maso I : maso 117 p+a; 0,961 0,971 0,6428
Sisa 0,013 0,014
Pomé&r maso : kosti® W+a; 4919 4,561 0.0202
fheai 0,095 0,104 ]
Tuk - ro§ténec’ (mm) +a; 7,460 7,270 0,807
Syisaf 0,087 0,095

lweight of the right side of beef, 2prime meat, 3gmde II meat, “meat in total, Ssepurable fat, Sbones, 7prime meat to grade II meat ratio,
8meat to bone ratio, *fat — rib-meat

VI. Fyzikdlni a chemické charakteristiky — Physical and chemical characteristics

Ukazatel Skupina Hladina
C N vyznamnosti
n=12 n=12 :
Plocha MLD! (cm?) g 80,661 77,620 07253
- 2481 2,718
PH 24 pta; 5,620 5,953 0,0318
e 0,019 0,021
Remise (barva)? 522 nm Wta; 8,375 8,540 0,7820
S 0,396 0,434
Remise (barva)® 685 nm W+a; 31,241 32,010 0.3061
Spd 0,961 1,053 ’
Obsah tuku — ro3t&nec? (%) Wt 14,866 12,517 0,3867
Fiho 1,790 1,960
Obsah susiny* - MLD (%) Wa; 28,589 28,638 —
S 0,657 0,720
Obsah tuku’ — MLD (%) pta; 6,172 6,014 03038
Syvai 2,017 2,209
Obsah bilkovin® - MLD (%) pta; 19,850 13,081 0,6150
Sy 0,225 0,244

leye-musc]e area, Zreflectance (color), >fat content — rib-meat, 4dry matter content, >fat content, 6pr0tein content
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zjistili také Karasek et al. (1981). Uvedené i nase
vlastni vysledky zcela jednoznacné prokazuji, Ze doj-
n&jsi uZitkovy typ produkuje leh¢i a jemnéjsi kuzi.

Z hodnoceni masné uZitkovosti je dileZité posouze-
ni vysledka technologického rozboru pravé pilky, ze-
jména pak podilu masa I. a II. jakosti, masa celkem
a podilu kosti. Z vysledku lze usuzovat na lepsi osva-
leni bycka C, které dokumentuji vy$§i podily masa zis-
kaného u byZku této skupiny. Vyssi vytéZnost masa pfi
stejné porazkové hmotnosti a télesném ramci zvifat se
soucasné projevila v pfiznivéjsim, podilu kosti, ktery
byl u by¢ku skupiny C niZ8i o 1,08 kg (3,94 %).

Vysledky fady experimentalnich vykrmi (Franc
et al.,, 1982; Teslik et al., 1987, 1988; Burda,
1987; Burda etal, 1991; Zupka et al., 1985) po-
tvrzuji v priméru vyssi podily kosti u plemene N ve
srovnani s plemenem C.

V porovnani s vysledky chemické analyzy, které
uvadéji Ptacek (1980), Zupka etal. (1985), Pta-
¢ek, Suchanek (1985) a Burda et al. (1991),
byl v naSem experimentu ve vzorcich MLD zjistén vys-
§i obsah tuku (na drovni cca 6 %) u obou skupin.
V dalSich ukazatelich (su$ina, bilkoviny) jsou vysledky
srovnatelné. Rozdily mezi skupinami jsou malé a sta-
tisticky nevyznamné, coZz je také v souladu se zavéry
citovanych autori.
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KVALITATIVNI ANALYZA MASA JATECNYCH JEHNAT

QUALITY ANALYSIS OF MEAT OF SLAUGHTER LAMBS

J. Kuchtik, J. Subrt, F. Horsk

Mendel University of Agriculture and Forestry, Faculty of Agronomy, Brno, Czech Republic

ABSTRACT: The flesh of the most valuable parts of dressed carcass (loin — musculus longissimus lumborum et thoracis,
leg — musculus semitendinosus, rack — musculus triceps brachii) was subjected to analysis in terms of nutrition and quality
in the meat breed Charollais (CH) and in the dual-purpose breed Stavropol Merino (SM). Lambs selected for control slaughter
were reared on pasture and received minimum doses of grain. The lambs of experimental group were slaughtered at the age
of 170 days and those of control group at the age of 168 days, while the variation range of age in the whole set of the animals
under observation was 10 days. A statistically significant difference in growth rate was determined between the slaughtered
groups of animals. The lambs of CH breed had the average daily weight gain amounting to 221 g and the lambs of SM breed
to 143 g. In comparison with SM breed, the CH breed had in m. semitendinosus (Tab. I) an insignificantly higher dry matter
content, lower fat content at the significance level, statistically highly significantly (P < 0.01) higher protein content and
insignificantly higher ash content. An insignificantly higher dry matter content, higher protein content (P < 0.01) and
insignificantly lower ash content were determined in the flesh of loin (Tab. II) and rack (Tab. III). The relatively highest
energy value was found in the Charollais breed in the loin (549.10 J — Tab. II), but in the leg (Tab. I) and rack (Tab. III) it
was the SM breed that had the higher energy value, 535.58 J and 535.82 J, respectively. Water retention in the flesh of the
particular carcass cuts had the values 4.55 to 7.82% in CH breed and from 3.87 to 6.75% in SM breed. More uniform results
between the compared breeds and for the flesh of evaluated cuts were determined by assessment of meat color through the
content of flesh pigments and reflectance. Reflectance showed the statistically insignificantly darker meat in SM breed. The
relatively highest differences were demonstrated in rack flesh (Tab. VI). Determination of meat pH value in 48 hours after
slaughter revealed more significant differences between the breeds in the flesh of loin (P < 0.01 — Tab. V) and in the flesh
of rack and leg (P < 0.05 — Tabs. VI and IV). A more significant difference between the means of the breeds was found in
the flesh of rack only (P < 0.05 — Tab. VI) in 72 hours after slaughter, while the differences in relative comparison of the
particular cuts with pHg values significantly equated. Very small differences in the content of the connective tissue protein
hydroxyproline can also be taken as significant: the maximum level was determined in CH breed in m. semitendinosus
(Tab. IV) and m. triceps brachii (Tab. VI) — 0.15 mg.

sheep; Charollais and Stavropol Merino breeds; lamb meat; meat quality

ABSTRAKT: Kvalita jehnétiho masa posuzovand fyzikalnimi a chemickymi metodami byla zjiStovana ve vybranych svalech
(m. semitendinosus, m. longissimus lumborum et thoracis, m. triceps brachii) u masného plemene charollais (CH) a u plemene
s kombinovanou uZitkovosti stavropolské merino (SM). Na zédkladé laboratornich analyz byl ve vybranych svalech stanoven
u skupiny CH oproti SM vys3i obsah suSiny, statisticky vysoce prikazny (P < 0,01) vy3si obsah bilkovin, niZsi obsah tuku
a vyS$3i podil popelovin. Nejvy33i energetickd hodnota byla stanovena u skupiny CH v m. long. lumborum et thoracis
(549,10 J). Vaznost jehnéCiho masa u jehiiat plemene CH se pohybovala v rozpéti 4,55 aZ 7,82 % a pH v intervalu 48 hodin
post mortem Cinilo u této skupiny 5,00 aZ 5,18, pfi¢emZ v pripad€ svalu m. long. lumborum et thoracis byl zaznamenan
statisticky vysoce signifikantni (P < 0,01) vliv plemene.

ovce; plemeno charollais; stavropolské merino; jehné&i maso; kvalita masa

UvoD

V dusledku zmény produkéniho zaméfeni v chovu
ovci na masnou uZitkovost se v poslednim obdobi do-
stiva do popredi také problematika kvality jehné&iho
masa. Horak akol. (1987) udaviji v jednotlivych vy-
sekovych &astech jehn&&iho téla tyto hodnoty procen-
tualniho obsahu suSiny: kyta 34,8, hibet 40,4 a plec
34,3, pficemZ obsah bilkovin v kyté byl 17,1 % a ve
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hibetu 16,6 %. Lawrie (1979) stanovil ve svalu lon-
gissimus thoracis obsah suSiny 23 %. Slana et al.
(1980) prokazali ve stejném svalu obsah popelovin
v rozmezi hodnot 0,92 a% 0,95 %, obsah intramuskulér-
niho tuku se pohyboval od 2,85 do 3,30 % a obsah
kolagenu od 0,48 do 0,52 %. Karlubik (1988) sta-
novil podil tuku ve svaloving hibetu na drovni 2,03 %.
Zmény v hodnoté pH masa v zavislosti na ¢ase po po-
rizce jehiat sledoval Nasholm (1990). Za 24 hodin
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po poraZce uvadi hodnoty pH na trovni 5,81. Podle
autori Lee a Kim (1994) se pH,, pohybuje v roz-
mezi 5,8 aZ 6,2. Young et al. (1993) stanovili hod-
notu pH,,4 u plemene coopworth 5,77 a u merinek 6,16.
Ochodnicka (1993) uvadi hodnoty pH masa 48 ho-
din post mortem v rozmezi 5,78 az 5,93. Pfi stanoveni
barvy masa remisi zjistila u plemene merino hodnoty
14,25 % a u plemene zuSlechténd valaska 14,38 %.
Energetick4 hodnota 100 g masa z kyty doséhla hodno-
ty 454,32 kJ.

MATERIAL A METODA

Jehiiata byla odchovéna v pastevnich podminkach
s minimalnimi davkami jadra. Celkova spotfeba jadr-
nych krmiv za celé obdobi vykrmu nepfesahla 10 kg na
sledované jehné. V pribéhu vykrmu nebyly jehiiatim
aplikovéany Z4dné ristové stimulaéni latky. Jate¢na ana-
lyza byla provedena u Sesti beranki-jedinacka plemene
charollais (CH) v pokusné skupiné a u Sesti beranku-
sjedinacki plemene stavropolské merino (SM) (kon-
trolni skupina). Pokusné skupina jehiiat byla poraZena
ve véku 170 dnu, kontrolni skupina ve véku 168 dnu.
Varia¢ni rozpéti véku u celého souboru sledovanych
zvitat Cinilo 10 dni. Mezi pordZenymi skupinami zvifat
byla zji§t€na statisticky vyznamné diference v rastové
intenzité. U plemene CH byl stanoven primérny denni
pfirustek 221 g a u jehiat plemene SM 143 g.

Kvalitativni analyza byla provedena ve svaloviné
nejcennéjSich partii jateCn€ opracovaného téla (hibet —
musculus longissimus lumborum et thoracis, kyta —
musculus semitendinosus, plec — musculus triceps bra-
chii). Jednotlivé chemické a fyzikdlni analyzy byly
provadény podle sjednocenych metodik (Vrchlab-
sky, Vesela, 1985). Matematicko-statistické vy-
hodnoceni bylo realizovdno formou vypoc¢tu zdklad-

nich variané-statistickych hodnot. Déle byl testovan
rozdil stiednich hodnot obou sledovanych soubort. Ja-
ko program byl pouZit program STATGRAPHICS ver-
ze 4.0.

VYSLEDKY A DISKUSE

Ze strany zpracovateli a konzumenti masa je pozor-
nost stale vice zaméfena na porovnavani kvality jehné-
&iho jatecného téla riznych plemen a uZitkovych typu
s cilem ziskat jatecnd téla a maso jehfiat s co nejlepsi-
mi parametry, které by spliiovaly postupné se zvySujici
poZadavky trhu. ’

Hodnoceni vybranych nutri¢nich ukazateli provede-
né na zékladé analyzy -vybranych svali ze tii nejvy-
znamnéjSich partii — kyty, hibetu a plece — je uvedeno
v tab. I aZ III.

U plemene CH byl v porovnani s plemenem SM
zjistén v kyté (tab. I) neprikazné vys$s§i obsah suSiny,
na hranici priikaznosti niZsi obsah tuku, statisticky vy-
soce signifikantni (P < 0,01) vyssi obsah bilkovin a ne-
vyznamné vy3$S§i obsah popelovin. Neprikazné vyssi

"obsah suSiny, vy$8i obsah bilkovin pfi P < 0,01 a ne-

vyznamné vyS3i obsah popelovin byl zji§tén i ve sva-
loviné hibetu (tab. II) a plece (tab. III). Relativné nej-
vy33i obsah suSiny byl prokdzén u jehfiat plemene CH,
a to ve svaloviné hibetu (24,28 % - tab. II). V mase
jehniat plemene SM byl nejvy$§i obsah suSiny ve sva-
loviné kyty (23,20 % — tab. I), aviak ve svaloviné plece
(tab. III) ¢inil obsah suSiny pouze 22,78 %.

Rozdily primérii mezi hodnocenymi plemeny byly
pfi stanoveni obsahu bilkovin ve v8ech svalech vysoce
signifikantni (P < 0,01). Nejvyssi obsah bilkovin jsme
stanovili ve svaloviné hibetu (tab. II) u plemene CH
(20,80 %), dale kyty (20,37 % - tab. I) a plece
(19,84 % - tab. III). U plemene SM byl nejvyssi podil

Nutriéni analyza m. semitendinosus — Analysis in terms of nutrition (m. semitendinosus)

Ukazatel Plemeno’ n z s 55 t-test Pritkaznost®
) CH 6 23,53 0,520 0,233 0,585
Sugina' (%)
- SM 6 23,20 1,132 0,506
CH 6 1,86 0,326 0,146 1,902
Tuk? (%)
SM 6 292 1,208 0,540
CH 6 20,37 0,386 0,173 5,530 L
Bilkoviny? (%)
SM 6 18,93 0,435 0,194
CH 6 3,26 0,061 0,027 5,477 x %
Obsah dusiku* (%)
SM 6 3,03 0,072 0,032
. CH 6 1,03 0,054 0,025 1,439
Popeloviny® (%)
SM 6 1,09 0,091 0,041
finargeticki hodneix CH 6 519,58 13,638 6.099 0915
v piivodni hmote® (/100 g) M 6 53558 | 36,620 16,377

Pro tab. I az VI: CH - charollais, SM - stavropolské merino
For Tabs. I-VI: CH - CHis, SM - Stavropol Merino
** P<0,01

ldry matter, fat, 3pl'oteins. 4nitrogen content, Sash, ﬂenel‘gy value (J/100 g) in original matter, "breed, Ksigniﬁ(:tm::e
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bilkovin stanoven v m. long. lumborum et thoracis
(19,20 % - tab. II) a nejniZ3i v m. triceps brachii
(18,51 % - tab. III). Hodnoty obsahu bilkovin v kyté a
hibetu jsou po pfepoctu z dusikatych latek o 2 aZ 4 %
vy$8i, nez uvadéji Horak akol. (1987). NaSe vysled-
ky analyzy svaloviny hibetu jsou blizké hodnotdm ob-
sahu bilkovin, tuku a popelovin, které zjistila v zavis-
losti na plemeni a intenzit€ vykrmu Ochodnické
(1994). Nizsi hodnoty obsahu bilkovin ve svaloviné
kyty (18 %) a plece (15,6 %) publikoval Pitre
(1980). Ve svaloviné plece vSak prokdzal vyrazné vy3si
podil tukd. Nevyznamné niZsi podil bilkovin v MLD
udéavaji Jelinek et al. (1988) — 20,5 %. SoucCasné
zjistili ve svaloviné hibetu 3% obsah tuku a 1,1% ob-
sah popelovin.

U plemene CH byl nejvyssi obsah tuku zjiStén ve
svaloviné plece (2,17 % - tab. III), déle ve svaloviné

hibetu (2,05 % — tab. II) a nejniz8i podil byl stanoven
ve svaloviné kyty (1,86 % — tab. I). U jehiiat plemene
SM byly ve stejném poradi partii zji§tény hodnoty
3,08 %, 2,61 % a 2,92 %. Nami zjisténé hodnoty obsa-

‘hu tuku ve svaloving hibetu u plemene CH v plném

rozsahu koresponduji s vysledky, které publikoval
Lawrie (1979), a dale napt. s vysledky, které uvadé-
ji Kopplin et al. (1990) u kiiZenci plemen suffolk
x némecka Zirna ovce. Vysledny obsah tuku ve svalo-
viné plemene merino je i v souladu s hodnotami (2,85
az 3,30 %), které publikovali Slana et al (1980).
NiZ§i hodnoty, neZ které odpovidaji nami zji§ténému
obsahu tuku ve svaloviné plemene CH (na urovni 2 %),
zjistil Karlubik (1988). Dowiercal etal. (1978)
udévaji u jehiiat z intenzivniho vykrmu naopak vyssi
obsah tuku, a to v MLD (4,3 %) a v quadriceps femoris
(3,8 %).

11. Nutri¢ni analyza m. longissimus lumborum et thoracis — Analysis in terms of nutrition (m. longissimus lumborum et thoracis)

Ukazatel Plemeno’ n Xz S s t-test | Prikaznost®
. CH 6 24,28 0,290 0,130 2,274
SuSina' (%)
SM 6 23,17 1,049 0,470
CH 6 2,05 0,463 0,207 0,897
Tuk? (%)
SM 6 2,61 1,317 0,589
, x CH 6 20,80 0,566 0,253 3,895 b B
Bilkoviny? (%)
SM 6 19,20 0,719 0,322
g CH 6 3,33 0,092 0,041 3,829 g
Obsah dusiku (%)
SM 6 3.07... 0,117 0,053
s B CH 6 1,14 0,087 0,039 0,846
Popeloviny (%)
SM 6 1,08 0,132 0,059
Eriergeticks bodiota CH 6 549,10 | 12,719 5,688 0,899
v pitvodni hmot&s (7100 g) SM 6 530,54 | 44355 19,837
** p<0,01
For 1-8 see Tab. I
II1. Nutricni analyza m. triceps brachii — Analysis in terms of nutrition (m. triceps brachii)
Ukazatel Plemeno’ n X s 55 r-test | Prikaznost®
_ CH 6 23,14 0,725 0,324 0,774
Susina (%)
SM 6 22,78 0,737 0,330
CH 6 2,17 0,576 0,258 1,743
Tuk? (%)
SM 6 3,08 1,003 0,449
iy CH 6 19,84 0,218 0,097 6,640 .
Bilkoviny (%)
SM 6 18,51 0,392 0,175
CH 6 3,18 0,037 0,017 6,616 x*
Obsah dusiku® (%) >
SM 6 2,96 * 0,063 0,028
- CH 6 1,03 0,100 0,045 1,050
Popeloviny: (%)
SM 6 0,97 0,072 0,032
Energetickd hodnota CH 6 532,34 36,975 16,536 0,169
v piivodni hmoté® (7100 g) SM 6 53582 | 27,194 12,161
** P<0,0l1
For 1-8 see Tab. I
ZIVOCISNA VYROBA, 41, 1996 (4): 183-188 185



Chemickou analyzu svaloviny kyty kiiZenct zusle-
chténa valaska x némecka dlouhovinna ovce provedly
Fantovd a Cislikovska (1991). Jimi zji§téné
hodnoty obsahu susiny (25,91 %) jsou ve srovnani
s naSimi udaji vyssi, zatimco obsah tuku (1,82 %) od-
povida naSim vysledkim zjiSténym u plemene CH
(1,86 %). U stejné plemenné kombinace, aviak ve sva-
lovin& plece, udavaji je$t€ vy33i obsah suSiny, resp.
tuku (27,78 %, resp. 5,21 %) a kone¢né u plemenné
kombinace cigéja x némecka dlouhovlnné ovce v partii
kyta udavaji obsah suSiny jiZ na drovni 27,99 %, pfi-
¢emZ obsah tuku Cinil 3,04 %.

Relativné nejvyssi energetickou hodnotu jsme stano-
vili u plemene CH, a to v m. long. lumborum et thora-
cis (549,10 J — tab. II), avSak u kyty (tab. I) a plece
(tab. TII) byla zjisténa vyssi energetickd hodnota u ple-
mene SM, a to 535,58 J, resp. 535,82 J. )

Graficky jsou indexy vybranych nutri¢nich ukazate-
1t u jehiiat plemene charollais vyjadfeny na obr. 1.

Porovnéani kvality masa jehiiat plemen charollais
a stavropolské merino je uvedeno v tab. IV aZ VI. Vaz-
nost volné vody ve svaloviné jednotlivych vysekovych
&asti jatedného téla vykazala u plemene CH hodnoty od
4,55 do 7,82 % a u plemene SM hodnoty od 3,87 do
6,85 %. Vyrovnanéjsi vysledky mezi porovnidvanymi
plemeny a svalovinou hodnocenych vysekovych &asti
byly stanoveny pii hodnoceni barvy masa pomoci ob-

sahu svalovych pigmentid a remise. Remisi bylo stano-
veno statisticky nevyznamné tmav$i maso u plemene
stavropolské merino. Relativné nejvy$si diference byly
prokazany ve svaloviné plece (tab. VI). Znané vyssi
remisi masa u plemen merino a zu$lechténa valaska
zjistila Ochodnicka (1993).

Pfi-stanoveni pH masa za 48 hodin po poraZce byly
zji§tény vyznamnéjsi diference mezi plemeny u svalo-
viny hibetu (P < 0,01 - tab. V) a svaloviny plece a kyty
(P <0,05 —tab. VI a IV). Za 72 hodin po poréZce byla
vyznamnéjsi diference mezi priméry plemen stanovena
pouze u svaloviny plece (P < 0,05 — tab. VI), pfiCemZ
se rozdily v relativnim srovnani mezi jednotlivymi vy-
sekovymi Castmi s hodnotami pHg vyznamné vyrov-
naly. Pfevazna Cast publikovanych praci hodnoti pH
masa za 24 hodin po pordZzce. Nasholm (1990),
Lee, Kim (1994) a Young et al. (1993) uvadéji
hodnoty, které se pohybuji v rozsahu od 5,7 do 6,2.
Hodnoty pHyg publikovala Ochodnické (1993) —
uvadi pHyg v rozmezi 5,78 aZ 5,93.

Za vyznamné lze mezi hodnocenymi ¢astmi povaZo-
vat také velmi malé rozdily v obsahu vazivové bilko-
viny hydroxyprolinu — maximélni hladina byla stano-
vena u plemene CH, a to v ptipadé m. semitendinosus
(tab. IV) a m. triceps brachii (tab. VI) — 0,15 mg. Gra-
ficky jsou indexy vybranych kvalitativnich ukazateli
u jehnat plemene charollais vyjadifeny na obr. 2.

1. Nutri¢ni hodnota

120,00—/"77

masa jehiat plemene
charollais - indexy
100,00 h (plemeno SM =
100 %) - Nutritive
value of lamb meat in
80,00 the Charollais breed —
OSUSINA indexes (SM breed =
o g WIUK 100%)
60,00 ) 3
2 e .:Ic'oh::x;:rnv sudina = dry matter,
= tuk = fat, bilkoviny =
40,001 proteins, popeloviny =
ash
20,00+
0,00}
M. SEMITENDINOSUS M. L. LUMBORUM ET M. TRICEPS BRACHII
THORACIS
140,00+ [ | | 2. Kvalita masa jehiiat
[ | 1 T plemene charollais —
120,00 | [ indexy (plemeno SM
A | ‘ H =100 %) — Meat qual-
100,00 P~ P = | - ity of lamb meat in the
< B UVCZNOSZVODY Charollais breed — in-
80,0041 © - || MEVALOVE Piaw dexes (SM breed =
g = s 8 5 ) S e 2 8 | |mREMISE
] b & g - R alg b P e lg 148 100%)
Z 3 @ 2 3 |2 % |m 8 > - > kS > mp _
60,00 8 @ g g 2 ¢ s 5 > | s mpHT2 vaznost vody = water
M 1= 8 < ° 8 o3 5 a = I | mHYDROXYPROLIN retention, svalové pig-
40,001 menty = flesh pig-
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20,001 flectance, hydroxy-
» prolin = hydroxypro-
000 line
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IV. Kvalitativni analyza m. semitendinosus — Analysis in terms of quality (m. semitendinosus)

Ukazatel Plemeno® n x s s t-test | Prikaznost®
Obigilt svalgygeliilginenss CH 6 241 0,666 0,298 0,034
(mg v 1 g svalu)! sM 6 2,40 0,926 0,414
CH 6 4,55 0,636 0,284 0,459
Vaznost? (%)
SM 6 5,02 2,181 0,975
A CH 6 7,07 0,879 0,393 0,255
Remise?
SM 6 7,26 1,501 0,671
: A CH 6 0,15 0,056 0,025 1,012
Hydroxyprolin (mg v 100 g svalu)
. SM 6 0,12 0,030 0,014
CH 6 1,15 0,422 0,189 1,012
Kolagen (mg v 100 g svalu)’ ;
SM 6 0,93 0,225 0,100
. 6 CH 6 0,22 0,077 0,034 1,028
Elastin (mg v 100 g svalu)
SM 6 0,18 0,040 0,018
y 5 CH 6 1,37 0,499 0,223 1,020
Vazivo (mg v 100 g svalu)
SM 6 111 0,264 0,118
CH 6 5,16 0,134 0,060 2,777 *
pH 48
SM 6 5,34 0,055 0,024
CH 6 5,38 0,217 0,097 0,191
pH 72
. SM 6 5,36 0,089 0,040
* P <0,05

'content of flesh pigments (mg in 1 g flesh), Zwater retention, “reflectance, 4hydmxyproline (mg in 100 g flesh), scollngen (mg in 100 g
flesh), ®elastin (mg in 100 g flesh), 7connective tissue (mg in 100 g flesh), Sbreed, 9signiﬁcance

V. Kvalitativni analyza m. longissimus lumborum et thoracis — Analysis in terms of quality (m. longissimus lumborum et thoracis)

Ukazatel Plemeno® n x K 55 1-test Prikaznost®
Obsah svalovych pigmenti CH 6 2,03 0,446 0,199 1,216
(mg v 1 g sval)! sM 6 231 0,250 0,112
CH 6 7,82 2,557 1,144 0,658
Vaznost? (%)
. SM 6 6,85 2,066 0,924
. CH 6 7,02 0,612 0,274 0,078
Remise?
SM 6 7,09 1,924 - 0,860
CH 6 0,12 0,076 ,034 3
Hydroxyprolin (mg v 100 g svalu)? e I
SM 6 0,11 0,042 0,019
H A ) ) y
Kiageo (mg v 100 g svalu)’ Cl 6 0,91 0,568 0,254 0,113
SM 6 0,87 0,317 0,142
CH 6 0,17 0,106 0,047 0,148
Elastin (mg v 100 g svalu)®
SM 6 0,16 0,059 0,026
CH 6 1,08 0,675 0,302 0,122
Vazivo (mg v 100 g svalu)’
SM 6 1,03 0,373 0,167
CH 6 5,00 0,000 0, 4, .
pH 48 000 669
SM 6 5,52 0,249 0,111
CH 6 5,44 0,439 - 0,196 0,
pH 72 900
SM 6 5,44 0,329 0,147
** p<0,01

For 1-9 see Tab. IV

ZAVER

Ze zhodnoceni vybranych nutri¢nich a kvalitativ-
nich ukazatelil masa jehiat plemen charollais a stavro-
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polské merino vyplyvaji ur¢ité pfednosti specializované-
ho masného plemene charollais. Tyto pfednosti, které
jist& budou zajimavé nejen pro chovatele ¢i zpracova-
tele, ale v kone¢ném efektu i pro spotfebitele, jsou pre-
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VI. Kvalitativni analyza m. triceps brachii — Analysis in terms of quality (m. triceps brachii)

Ukazatel Plemeno® n x s 55 t-test | Prikaznost®
Obsah svalovych CH 6 1,99 0,408 0,182 0,527
pigmentd (mg v 1 g svalu)! sM 6 2,19 0,774 0,346
CH 6 4,70 0,864 0,387 ;5
Vaznost? (%) : S
SM 6 3,87 1,786 0,799
e CH 6 7,21 0,392 0,175 0,535
Remise
SM 6 7,66 1,856 0,830
Hydroxyprolin (mg v 100 g svalu)* = 6 e e phoe i
P SM 6 0,12 0,025 0,011
CH 6 1,12 0,460 5 ,
Kolagen (mg v 100 g svalu)® fens .l 15
SM 6 0,87 0,192 0,086
CH 6 0,21 0,087 0,039 1,099
Elastin (mg v 100 g svalu)®
SM 6 0,17 0,034 0,015
CH 6 1,33 0,547 0, . i
Vazivo (mg v 100 g svalu)’ e W0
SM 6 1,04 0,227 0,101
CH 6 5,18 0, ,0; S =
pH 48 130 0,058 2,894
SM 6 5,52 0,228 0,102
CH 6 542 0,217 0,097 2,502 *
pH 72 '
SM 6 5,68 0,084 0,037
* P <0,05

For 1-9 see Tab. IV

zentovany pfedevim sniZenym obsahem tuku a vy$§im
obsahem bilkovin a popelovin v susiné svaloviny.
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