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^  laye8tlgatlonB waa t0 dotermlne the muscle fiber type a m  io and to dete^ 
Ihe oxn / T  °f th6 bUUS WUh mU8Cular hypertrophy of the dair^ breedo in Poland.
*U*oled b T  r r; ^ rf01Wed °n dorsi and m. semitendinosus of 25 double
dore l  a J , 25 BlacJt-and-^ite normal bulla. It waa found that the Ionian!mua
fiber« , 80f tendlnOBUa ™ 8ola ^ b l o  muaoled bulla had greater percentage of the 
ihvera *lth higher sucoinic dehydrogenase and higher myoglobins peroxidaae activity, and
^ex-aJ ^  h8d m°r9 C0‘lt9nt °f th° flberS With hlEhSr myofibrillar ATP-aae activity.,
huiln lamB4ers °f the fibers in the d0ubl8 muscled bulls were smaller than in normal 
of thl ^  indi0at9d that mU0cle hypertrophy is a result of increased proportion
high „ . . 9rS Wlth high glyoolytio activity and decreased proportion of the fibers with 
^  the^! a°tiVlty* MuSOlS hypertrophv seems to be rather related to the increasing 
the fiK nUmber thM t0 an enlarS9n,fmt of “oscle fiber diameter. Lower proportion of
««yog/ir8 hlSh 0Xidativ9 activify la associated with the lower total pigment and 
pH « bin contents and lighter colour of the meat. Wo didn't find any differences in the 
48 yalue and the thermal drip was lower in the meat from double muscled bull .

4.11

^-histoohemlBChe Struktur des M.longlaslmua doral und M.samitendl nnm.a ..nd av» 
^¿ashqualltät beim Rind mit der Muskelhypertrophle /Doppellender/.

KLOSOWSKA, BOOUSZ KLOSOWSKI, JJBRZY ROZYÜZKA,

^&a Ziel der Arbeit war die Bestimmung der Verhältnisse zwleohen den verschiedenen 
ymatisch aktivierten Muskelfasern, wie auoli der Plo.lsch<iualttät der in Polen 

j, *U°hteten Doppellenderbullen der Milchrassen. Die Untersuchungen wurden an den 
K* 0n«i8Bimus doral und M.Bemltondinosus von 25 Bullen mit Muskelhypertrophle und 25 
«trollbullen des polnischen Schwarzbunten Uiederungsvlehe durol(geführt. In den beiden 

der. 9ln d0r hypertrophischen Bullen wurde das Vorkommen der geringeren Paaermongen mit 
f(j hÄheran Suooinodehydrogenase und Myoglobinperoxidaseaktivität und groanere Muskal- 
hnt8r,tlen8en mit der hyPerirophisohen Bullen waren die UuBkalfasorditmeter kleiner. Die 
j, er8u°hn«gen haben aufgewiesen, dass die Muskel hypertrophio mit der Steigung der 
t'Utei'Zahl mit d9r h°h0n ßlikolytlHOhen Aktivität, wie auoh mit der Senkung der Pas erzähl 

her hohen oxydativen Aktivität verbunden ist und immer mehr mit der Steigung der 
Hörzuhl als mit dar Vergroserung deren Dinmeter. Die geringere Paeenuenge mit der hohen 

(l8̂ Htiven Aktivität wurde durch geringeren Gesaintfarbstoff und Myoglobingshalt, sowie 
nj. ere WeiBChfarbe begleitet. Der Koohverlust war geringer in dom Pleisch der1 Hullen 

^uokaiiiypertrophie.



Structure hlotoohlmlque do muaolun lonr.iualmun üorni /m.l.d./ et (le muoculuu somltondi- 
noBus /m.s./ ainsi que la qualité de la vLando de bétail atteint de la hypertrophie 
musculaire /H.M./
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Le but du travail était de définir la propotion des fibres musculaires différenciées a 
l' égard de 1* activité enzymatique et de déterminer la qualité de la viande des taureaux 
des raoes laiteux en Pologno qui bo characteriaent par la hypertrophie musculaire. Los 
recherches sont effectués avec le m.l.d. et m.s. des 25 taureaux démontrant la H.M. et 
des 25 taureaux de contrôle provenant de la race noir-blanc. On a constaté que les deux 
muscles des taureaux H.M. enferment l' inférieur nombre dos fibres avec plus heu te 
activité de la succinodéshydrogénase et de la myoglobine peroxydaae et la majorité do® 
fibres aveo une plus haute activité d'ATP-ase myofibrillaire. Les diamètres des fibres 
musculaires étaient moins grands dans les deux muscles des taureux HM. Les recherches 
ont démontré que la hypertrophie musculaire est liée avec l1 augmentation de la qualité 
des fibres dont l' activité glycolytique est haute et avec la diminution du nombre de 
fibres dont l'activité oxydative est hautoj quand mâme, plus avec l'augmentation du nombr® 
de fibres qu'avec l' augmentation de leur diamètres. L'inférieur nombre de fibres a haute 
activité oxydative est accompagné de l' inférieure contenance totale en pigments et en 
myoglobine, de plus claire teinte de la viande. On n' a point constaté des différences 
en valeurs de pH^Q. Le coulage libre d ’eau fut abaissé dans la viande des taureaux H.M.

4.11

raC TOXHMHqecKaH CTpyKTypa m .lo n g ls s im u s  d o ra i  H m. sem ltend lnosu s  . a fumte KaNgOlS- 

mhcb y poraToro ckotb c «unieNHofl rHnepipoiïmetl.

.  A A Ï Ï 3 U  K A OC OB C K A* EOryiB KJipCOBCKH V EJW P X IH 1K A

ÜHCTHTyT $H8H0JI0rHH H KOP1UI0HHH XHBOTHHX, 38BefleHH6 MHCOBefleHHH, EUHrOHW IlOJIBIHa.

UeflBB paflora Ohjio onpeaeJieHHe Æn$$epeHmipoBaHHHx nponopmiH no othoui6 hhd k bh8HM8TH'10 ^  
Kott 8KTHBH0CTH uhmqnhhx bojiokoh , a T8KX6 onpejiejieHHe KaqecTBa MHCa OyraeB MOAONHUX ^ 
pofl, BHcrynaDnmx Ha TeppnropHH IIojibiiih n xapaKTepn8yi)nnxcH uuueqHott rHnepTpoimoi1* c 
A0B8HHH (ÎHJIH nPOBOfleHU H8 m.longissimus dorait m.eemltendlnosua 25 OyroeB C UNUieN 
nepTpoiweîl m hb 25 kohtpojibhhx nopoau qëpHO-dejiofl. KoHCTampoBaHO, nto b o(5enx ritneP 
ipo<I*qeaKHX Mumnax (SyraeB noHBJiHDTCH ueHbnine KOJiniecTBa bojiokoh c Bucmett bktmbho ^  
cyKiiHHaiaoro aerHflpor6H83a h nepoKcnaaaa uviorJiotfHHa h OoBBome KojniqecTBa bojiokoh 
aee bucoko» 8 ktmbhoctbd Mno$w5pnJiHpHoro ATIl-aaa. fluaueTpu MHuiaqHUx bojiokoh Omjih o
un b o<36hx MHnmax rnnepTpoti)HqecKnx (SyraeB. HccjiejioBaHHH noKaaajiH. hto uumeqHaH m
$BH CBH88H3 C yBeHHqeHHeM KOJIHqeCTBa BOJIOKOH C BUCOKOÜ OKCHÆaTHBHOfl BKTHBHOCTBDi ^ Q0 -
ne (JoJiBie c yBejiHqeHHeM KOJinqecTBa bojiokoh, qeM c yBejinqeHHeu hx pa3pe38. MeHBH00

fiojiee HH3KHM OOA0 P»__«I6CTB0 BOJIOKOH C BHCOKOiî OKCHaaTHBHOil 8KTHBH0CTB» COnpOBOXfl8JIOCI. ^
HH6M OÔHHX nHrueHTOB H MHOrJIOÔHlia, rtOJiee CBeTJIUU UBeTOM MHC8. ils KllHCT8THpOB8HO j^g^tfoR 
buc o tu oKOHqaîe JibHoro pH. TepMuqecKHfl 3KCcyaaT ÔUJI floJiee h h s k w u  b mhcü (SyraeB c 

rHneptpoiJiHeîl.
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liiSjochcmlcal structure of ll,<- lo„£ l.si,,,, and semi tendinous musdos m ,i «... ,„„lUty of t||.

with tuiacular hypertrophy,
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'•«hsiderable attention was devoted to histological structure of umscles of the cattle with muscular 
'JPer trophy, double-muscled cattle and to their meat quality, particularly to the tenderness and p„l„- 
c" Uity /Menlssicr, 197V. Very little however has been done to investigate the relationship between 
^ ‘"ical and physical properties of the muscles and their hlstochemicnl charnctoristlcs. The present 

was designed to investigate the oxidative and glycolytic activities or the muscle fibers, the 
^«Portion of the differentiated muscle fibers, their size in longissimus dorsi and semitendinosus 

Srlo in association with some meat quality of double-muscle bulls.

^ I S Tlal and Methods

u 6 1"VPstlCHtions were carried out on the id.longissimus dorsi /LO/ and rn.se, itendinosus /S/ of i!5

/ W /  bulls ,U,d °f ia nor"al bullB '**' S'““’1”  h r  histological examinations were taken 
^ l a t e l y  after slaughter. One part of muscle samples was fixed in glutaraldehyde and sectioned on 

l9('eZlnK ,"lcrotome- Transvers« sections /¿(fW were used for myoelohin peroxidase reaction /tlorita et «1.

Tte °tl,0r P m t  °f m,,sc,e 8!""P1,‘B ■«» frozen in isopentane which had been ceolc.l In liquid nilro- 
"nd 3«ct‘<>ned on cryostat. Iransversa sections /10/ilF were incubated for succinic dehydrogenase 

|V*ty /SDII/ "nd ATP-ase activity /Dubowitz et ol. 1973/. Fibers size were estimated by measurement 
t|) tl,e lcnst diameter /Urookc, 1970/. The following fibers were differentiated: red iibers- including 
intc° hiRh "nd lntcr“®(ilate activity of SDH and of myoglobin peroxidase and showing a low and
^ " ‘■nadlnte activity of myosin ATP-oso: white fibers- si,owing high Activity of myosin ATT-aso and n 

il6ataCtiVlt1’ °f SD" and ’Woelobi” peroxidase. The fiber content was determined within 10 muscle bundles. 
«'l!,]C|Unllt5' nnaly8lS wa!i Perfor,”ed W  h after slaughter. The following determinations wore carried out: 
lk'ht°bln a"d t0tnl PtGn,0nt co,,tents / p°el. 1WJ/, moat colour ns dominant wavelength, saturation, 
^.tness /Kortz ot ol. 196»/, colour stability in terms or percent of change In colour, water holding 
eiCc(ty ^uiyezka and Htchalskl, 1978/, thermal drip losses Aalczok, 1959/ and ultimate pH by glass 

'•"odes. The results were calculated by analysis of variance /Sncdecor, 1956/.

P(ij,
fp of the fibers for both hypertrophied and normal bulls is presented in Fig. 1. As can bo seen
p#tc dSta a Bienificantly lower red fiber content was found in the D1I bulls than in the normal ones. The 
C»1 q1 0i the rCd flbors differentiated by SD1I and by myoglobin peroxidase activity was almost ldenti- 
e61litj0,'trHry to the results of Dubowltz and I’carso /V)60/ according to which there exist 0 reciprocal 
s«ch °nship between oxidative and glycolytic enzymes activity in myofibers, we have not been found 
t',"«dC°n8i*tenC* ln tlle prcsent study Bi"ilarlF 08 Hendricks et si. 1973. Much more white fibers were 
liy0Ili)by “Fosin ATI-use than by myoglobin peroxidase and SDH activity differentiation. Thus the part of 
'«lv. 6rs lncluded into that of high oxidatlvo activity was charucterizod also by high activity of rly- 
8Ugee nzyraos. Particularly it was marked in the semitendlnosus muscle of DU bulls /Fig. 1./. it should 
“lea tbat th* muscles of DM bulls were more related with glycolytic metabolism than those of normal

ut results confirmed the observations of Ashmore and Hobinson /1969/, Uolmes and Ashmore /I970/Cln . .U ----------- --------- ---- -- , iiuabcb tuiu Asnraore / I'tiW
b<sp. * 0t “l* /1973/ that hypertrophied muscles of the cattle contain n lower porcenta-e of rod fi- 8 ami . .a Higher percentage of white fibers than the normal -ones. Moreover, both muscles of the DMI 1 _H  J  | f w SHI ,#8,0 8, O MI Ail V U F 1
,Xc*l>t ° •0ltcr average diaaotor of the muscle fibers. These differences »ere significant for all flbors 
ieiu*nt r'tl,c “bite fibers diameter of tlie longissimus dorsi muscle /Fig.2./. The results of the ucaeu- 
•'«st * ll,uscle fiber diameter ln the Dll cattle obtalnod by the others differ. Hendricks et a). /19?3/,

and
^  »• a unit vu i *u  v i iv  vm  b u i n i  o u iu in u u  uy m e  u w ue rs  u i i i c r ,  j . o i .o r  l CK4 Ct a l  • / V

'̂/ found similarly to our results a smaller red fiber diameter in the Dll cattle but Holmes
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FI g. t . rerconta:.es of the rod and »Lite fiber» differentiated l.y SUM, myoglobine peroxidase /VP/ 

oml ATI-nse activity in n.idculus longtssinus dorsl /LD/ nnd miisculun scmltendinosus /S/ 
of double-muscled /D",/ and normal bulls /N/
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n  White fibers

EI3 Red fibers /5DH/
[ Rod fibers /MV/

□  Led fibers /ATi'-ose/

Kij;. 2. Average dlaucter of tbe red, intermediate and »bite fibers in musculus longissimus dorsi A 1'/ 
and Musculus scmltendinosus /S/ of double-muscled /DM/ and normal bulls /N/

[ | White fibers

[71 lied fibers

E3 Intermediate fibers

Ashmore /197V found larger »bite fibers in the DM cattlo. The hlstochemlcal characteristics oi the 
muscles sere associated with some meat properties /Table 1/. The DU balls hud in the ruisclcs a smaller 
proportion of fibers with high oxidative activity and consequently they posscsed a loner aerobic poten­
tial; their moot »as characterizod by the lover myoglobin and total pigment contents, by a loner domi­
nant wavelength, lower saturation and by higher values of lightness, hone differences were found in 
ultimate pH values. On the basis of the Increasing percentage of the white fibers in the DM muscles »« 
could hope to find some analogy with the muscles of the lieuvy muscled pigs in which there was also ob­
served greater percent of the fibers with high glycolytic activity /Cooper ct al. 1'Jo9; Dildcy et al* 
1970; .Uosowslca, 1973/* The meat of heavy muscled pigs contained also less myoglobin and had lighter 
colour /Dildcy ct al. 1970/ and simultaneously showed lower colour stability, poorer water holding cn~ 
pacity, higher thermal drip losses /Janlclci and Kortz, 1973/» Contrury to tlio pooror meat quality of 
the heavy musclod pigs the meat of the DM bulls showed some higher quality traits such as colour stu- 
bility, water holding ability and lower thermal drip losses than In the normal bulls. These data coa- 
trary to s*e»tion of Ashmore et al. /197V could indicate that the meat quality of the Dl! bulls would 
bo better in some traits than the normal ones. It is necessary to uotice that the increasing muscula­
rity in pî s of some breeds was rciuted to the enlargement of the fibers diameter /Sair ct al« 197°» 
Dildey et ol. 1970; Klosowska, 1973/ whereas the muscle hypertrophy in the cattle was rather associatê » 
with the increase _of the number of the muscle fibcrc with a lower diameter« Our results confirmed tb® 
conclusion of 5tuun /1963/ that the number and the dinmetor of muscle fibers could influence the 
quality« And meat with a large number of muscle fibers per unit of area is of higher quality than that 
with a small number of fibers. The higher content of the muscle fibers with high glycolytic activity 
in the 0?J bulls does not influence adversely the meat quality, probably due to the fin© structure of 
the muscle with smaller fiber diameter«



Table 1
2 1 7  4 .

Moan values /%/ of physical urn) chemical properties of m. longlssltuu* ilorsi /LD/ 
and m. semitondinosus /S /  of double-muscled /!>!.!/ and normal /N/ bulls.

Meal, property
Double-•muscled Nonaul bulls Statisticalbill Is significance

X S X s of differences

Total pigment, LB 259.88 57.02 402.94 ♦ 58.42 XX

m K X S 2 0 3 .«6
♦ 52.56 340.31 ♦ 83.49 XX

Myoglobin, LD 229.62 + 55.30 355.93 •f 55.33 XX
rag S S 185.00 ♦ 53.44 305.41 ♦ 72.77 XX

Colour
Dominant LD 597.5' 2.59 600.4 3.33 XX
wavelength,nm S 593.9 ■f 4.84 596.9 ■f 2.84 XX

Saturation, K LD 32.80 + 9.21 36.16 ♦ 7.58 XX
S 28.20 4.84 36.08 8.36 XX

I.ightnoss, Ji LD
S

13.14
18.86

♦ 1 
♦!

2.49
2.59

10.63 
14.54

♦
♦

2.47
3.50

XX
XX

Stability, * of LD 21.94 ♦ 10.09 24.53 ■f 6.80 XX
colour change S 27.25 ■f 11.51 35.34 ♦ 9.56 XX

Thermal drip. LD 31.01 * 2.35 32.41 ♦ 1.19 XX

n S 32.65 ♦ 1.95 34.08 ♦ 1.36 XX

Water holding LD Vi. 31 ♦ 14.06 2b. 78 ♦ 16.08 XX
nbility, % S 25.56 ♦ 8.52 15.09 ♦ 8.53 XX
pllultimate LD 5.52 ♦ 0.09 5.55 ♦ 0.08 NS

S 5.51 - 0.09 5.55 0.08 NS
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