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SSSt i o h  o? i n t r a m u s c u l a r  l i p i d s  i s  g r o w i n g  l a m b s

PIBKAS, LILJANA TODOROVA AND VENETA BANSKALIEVA
#,H*Ch institut* of «Tiimal breeding, Koetinbrod, Bulgaria

»U* C°at*ri'fc °f total lipid* and lipid types as well as individual phospholipids in intra- 
8Ue°U f̂cr f*ta(chloroform - methanol extraction) of m.m.longissimus dorsi and semiaembrano-

111 lambs of two breeds aged 1, 45 , 90, 180 , 270, 360 days, was analysed.

t tot&l lipid content increases with the growth of lambs of both breeds. Changes are pa- 
1 ^  foi* mnaeioa o l -troaH mi +:h tro-h«! linidfi an IncrAAflA in absolute va—^  ~ for both muscles analysed. Parallel with total lipids an increase in absolute va-
q  0f Phospholipids was observed. Expressed, however, in percentage to total lipids, a 

tl?end emerges to their relative decrease with the growth of animals. Phospholipid 
^  ®ht in m.semimembranosus is always lower than that of m.long.dorsi regardless of alli­
es ®ee. Absolute values of cholesterine also increase with lamb growing, but no parti-
w  ** differences, under the influence of age, are observed in percentage against total
Phla, The neutral fat content increases both absolutely and relatively with lamb growing.

„••Wafai fat content is higher in m.semimembranosus which is better expressed in local 
V i  bieed8* The percentage ratio of individual phospholipids: lysolecithin, sphigomyelin, 

®nd kephalin was established.

DES LIPIDES INTRAMUSCULAIRES CHEZ LES AGNEAUX CROISSANTS

V i t
PlHKAS, LILJANA TODOROVA ET VENETA BANSKALIEVA
U1* Aae recherches zootechniques, Kostinbrod, Bulgarie

La len,
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ehr en üpj_des totaux et types lipidiques, ainsi que les phospholipides individu- 
* l®s graisses intramusculaires(extrait: chloroform-mêthanol) du m.m.longissimus 

il*. aemimembrano8us des agneaux de deux racesagès de 1, 45, 90, 180, 270, 360
8 été analysée.

V  c, ^  an lipides totaux augmente avec la croissance des agneaux pour les deux races. 
Îi4e ^ ^ ^ e n t s  sont parallèles pour les deux muscles analysés. Parallèlement aux li-

une augmentation des valeurs absolues des phospholipides est observée. Ex- 
611 Pourcentages envers les lipides totaux, une tendance s'annonce clairement de 

n fnution relatives avec la croissance des animaux. La tenuer en phospholipides 
^fttembranosus est toujours plus basse que celle du m.long.dorsi, indépendamment 

cïoj.s 6 des animaux. Les valeurs absolues du cholestérine augmente également avec la 
Vog.83106 des agneaux, mais en pourcentages envers les lipides totaux, pas de diffé-
6Ufr Particulières, sous l'influence de l'âge, ne sont observées. La teneur en graisses 

a'i6!Qente absolument et relativement avec la croissance des agneaux. La teneur 
V a  ^ SS0S Neutres est plus haute dans le m.semimembranosus, qui est exprimée mieux 
V 0i.a rac® locale de brebis. Le rapport de pourcentage des phospholipides individuels:

cltAiu,o, sphingomyéline, lécithine et kêphaline, est également établi.
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ZUSAMMENSETZUNG DER INTRAMUSKULÄREN LIPIDE IN WACHSENDEN LAMMEBN

AVBAM PINKAS, T.TT.TANA TODOROVA UND VENETA BANSKALIEVA 
Institut für Tierzucht, Kostinbrod, Bulgarien

rff»', yji
Der Gehalt an Gesamtlipiden und Lipideklassen sowie an einzelnen Phospholipiden i» ̂  
muskulären Fett /Extraktion ChloroformtMethanol/ von U. longissimus dorsi /M.L.D./ ^  
M. semimembranosus /M.S./ wurde an Lämmern von zwei Rassen im Alter von 1, 45, 9°»
270, 360 Tagen untersucht. Der Gehalt an Gesamtlipiden nimmt mit dem Wachstum der 
von den beiden Rassen zu. Die Änderungen verlaufen parallel in den beiden unters«®^, 
Muskeln. Parallel mit der Zunahme von Gesamtlipiden wird eine gewisse Zunahme der ^  
luten Phospholipidewerte beobachtet. In Prozent von Gesamtlipiden ausgedrückt mach 
jedoch eine deutliche Tendenz nach einer relativen Abnahme mit dem Wachstum der 
bemerkbar. Der Gehalt an Phospholipiden in M.S. ist in allen Fällen niedriger al* ^  
M.L.D. nnahhfingTg des Alters der Tiere. Die absoluten Werte des Cholesterins neb»0* ^ 1 
dem Alter der Tiere auch zu, in Prozent von den Gesamtlipiden aber werden keine *>0i ̂ 
Differenzen unter dem Einfluß des Alters beobachtet. Der Gehalt an Eeutralfett 
absolut wie auch relativ mit dem Wachstum zu. M.S. hat einen höheren Gehalt an Nah 
fett als M.L.D. Das kommt deutlicher bei den Tieren der einheimischen Rasse zum ^  
schein. Das Prozentverhältnis der einzelnen Phospholipides Lysolezithin, SphingOtf 
und Kephalin wurde festgestellt.

C 0 C T A 3  M H T P A iW C K y M P H b K  M D H U O B  P A C T T # D C  H T H flT  

A B P A M  IIH H K A C , JMJI3HA TOJJOPOBA k  B E H E T A  B A H C K A JM E B A

KHCTKTjrr XHBOTHOBOÄCTBa-KoCTHHÖpOfl, BOJETapHfl

Bcĉ eflQBaHO coaepataHne odmnx h HmtHBHayaJiBHHX jihukäqb b HHTepiwoieyJiHpHaä

OTpaKmw XJlopoilQpMiMeTaHOJl) H3 M. longissimus dorsi h M.semimembranosus H3

hthht B BoapaCTHX 1, 45, 90, 180, 270, 360 sHeä.

CoaepkaHHe odmux jrmranoB yBejmuaeTCfl 0 bq3pacTaHneM hi-hrt h y HByx nopofl. muette

Topog HacTynaiDT b aByx hocJieaoBaHHHX MycicyJiHX napaJieJtHBe. B Tose BpeMH HadJmnaei

yBeJniaeHHe adcojnoTHHX CTOfiMQCTeÄ $oc$oJMiiimoB. Bupa3HB hx KOJinuecTBO b npoiieHTaX

nieHHX) K OdüJHM RHÜHHaM BH3H0 HTO OHO OTHOCHTeJIBHO yMeHMiaeTCH C B03paCTaHHeM x#®0
c0ßß

Cojtepxafflie $oc$orhiihsob b m.semimembranosus aoerfla MeHBiae bo cpaBHeHHe c ^

HHeM B M.longissimus dorsi He3aBH0HM0 OT HX B03pa0TH. AdOOJDOTHHe ctohmocth xo;I^  

Tose yBeRHiaeTOH 0 B0 3pacTH, ho b npoiieHTax k odmnM JiznHiaM HHKaKzx ocodax He aa  ̂

HeyTpaJTbHHe mnvum yBeJmuaBaioTCH h y ÄByx nopon arHHT. yM.semimembranosus

HeyTpaRBHHX JiraiHA dcjr&me ueM y M.longissimus dorsi . 3to kbk pa3 npoHBJiHeTCÄ 

MesTHOÄ nopoae OBeu. ycTaHOBJieHH h npoueHTHae cooTHomeHHH HHflHBHÄyajrBHHX $oc$o 

JIH3 0JieqHTHH, C$HHTOMHeJIHH, JieiTHTHH H KetpaJIHH.
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I mposition o r intramuscular lipidb in growing lambs

AyRAM PINKAS, LILJANA TODOROVA and VENETA BANSKALIEVA 
^«search Institute of Animal Breeding, Kostinbrod, Bulgaria

j known that both total intramuscular lipids and single lipid types as well as their 
. &ty acid composition exert influence on meat palatability. Lipid composition in animal 
lc*auea and organs is too diverse and varies according to the breed/Cramer and liarchello, 

Gillie and al.f 1975, Hecker and al., 1975/« the sex/Terrell and &1., 1969, Gillie 
*1., 1975/, the muscle type/Blumer and al., 1962, Terrell and al., 1967, O ’Keefe and 

.j* 1968, Wangen and al., 1971/ and the age of animal/Zink and al., 1970, Waldman and 
•» 1968, Hecker and al., 1975/.

jj?B® studies concern mainly lipids in muscles of pigs, cattle and poultry. Studies onl 4 A« 4 1 «mVo a/>or>+̂ r end nsfew mo-) n 1 tr + - +-Vir» -Po+r+ru- ■ t^ p S t CiUlar lipids 111 growing lambs are too scanty arid refer mainly to their fatty acid

Purpose of the present study was to get data about changes occurring in lipid composi- 
011 of some muscles in growing lambs.

A erials a n d m et ho d s
ItoK 8tudy was conducted on 56 lambs different both in phenotype and genotype/origin/ : of®6« of Merinofleisch and lambs of local coarse-wool pigmented breed. Three male lambs 
„ ®*ch breed aged 1, 45, 90, 180, 270 and 560 days were slaughtered. Samples for analysis 
Co * taken from m.Semimembranosus and m.Longisimus dorsi. Total lipids were extracted ac- 
oh] la8 to Bligh and Dyer'method, after double treating with chloroform:methanol/2:1/, 
Iodoform, water. Total lipids obtained were used for analysis of single lipid types.

Phospholipids were determined after the method of Chen and al. Individual phospholi-
w*re separated on thin-layer chromatography, after the system described by Wagner 

C^.*■!•, and phosphor amount in each eluated fraction was determined after the method of
*hd al. Total amount of cholesterol was determined according to Schoenheimer and 

^ry’s method based on Lieberman-Burchard’s reaction in Speed spectrocolorimetre a 
Bv® length.

at 620

in. v c°nceming the content of total lipids, phospholipids, cholesterol and neutral lipids 
absolute amount and percentage of total lipids are given in table 1 for Merino- 

iB®h lambs and in table 2 for lambs of local breed.
Nc?!» breeds the amount of total lipids increases approximately in equal rate in both 
" analysed. In all cases, however, the content of total lipids is higher at m.Semi-

r^nosus. This difference is better emphasized in lambs of local breed.
W

b^e growth of animals some increase in absolute amounts of cholesterol wsls observed. 
4tf2 C r e a s e  is mainly between 1 and 45 days of age. It is interesting that no essential 
N d  £®n°es were established between single ages, concerning the percentage expression to- 

botal lipids. No definite differences are also found between both muscles. Choleste- 
*ieti*Ilount, however, in the lipids of local breed is slightly lower than that in lambs of 

fleiscl1 breed. This difference, more or less, remains in all age groups in both mus-

lf8J?^less of all that with the growth of lambs phospholipid content increases, intensity 
Conics increase.is very poorer than the growth of total lipids. As a result, percentage

of phospholipid toward total lipids decreases with the growth of animals. Phospho- 
•4.1 a4 level in both muscles in lambs of the first four ages is almost equal or higher in 
N u »  si« In lambB aged 240 and 560 days phospholipid content is higher in m.Semimembra- N  ?• This phenomenon repeats itself in both breeds and means that this is not an acciden- 
^ger4ct. Even in Merinofleisch lambs this difference is better marked as well in percen- 

toward total lipids in muscles.
H o ^ sis of individual phospholipids/table 5/shows that in both analysed muscles the frac- 
Jl<jyi°f phosphatidylcholine prevails, m.Semimembranosus being relatively poorer in phospha- 

cb°liDe than m.longisimus dorsi in all age groups. With the growth of lambs up to 180V k  °i . . . . . .  • • -----
Vet
C-*

°f age no significant changes are observed concerning amount of phosphatidylcholine 
muscles. Its content is highest at 270 days of age in lambs of Merinofleisch breed 

in lambs of local breed this increase continues always after this age.
[^¡¡l^Ohnt of phosphatidjlethanolamine trends to increase with the grwoth of animals.
§** mentioned above were observed in both muscles of investigated breeds. These chan- 
31 hiv ®specially indicative after 180 days of age. Results show that m.longisimus dorsi 
N«a?.B of local breed is richer in phosphatidylethanolamine compared to the other breed e °*tvigated. The most characteristic difference in the levels of phosphatidylcholine and 
N s  bidylethanolamine waB observed after 180 days of age which correlates with the in- phospholipid level in both muscles of investigated breeds.
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Chromatographic analysis shows a low content in lysophosphatidylcholine without any *6* 
and interbreed changes to be observed. No significant changes are established in svinS" i 
elyne content. Insignificant changes in the last two phospholipid levels have no essen 
effect on total phospholipid level, therefore they are not given in the table.
Studies carried out on different age state show that changes in single lipid classes 
c e m  mainly iiptral lipids in both muscles and both breeds. A trend is coming up to h1^, 
content in neutral fats of m.Semimembranosus, this being better expressed in laijibs oi 
cal breed.

DISCUSSION
Changes we are observing in total lipid content with the growth of lambs are normal ^  
have been observed repeatedly in all species of domestic animals.
The fact that cholesterol content increases almost with the same intensity, as in tot*1 
lipids, means that its amount changes depending on total lipid level. On the contraryi  ̂
Hecker and al.observes a decrease in cholesterol level of intramuscular lipids in Sr°"j 
cattle. Apparently, the age of lambs and type of muscle from which lipids are extract 
do not exert influence on its percentage content of intramuscular lipids.
Phospholipids being fundamental structural components of cellular and membranal fonn*“tgj 
undergo relatively slight changes with the growth of lambs but in percentage toward 
lipids they decrease. Such differences were reported by Hecker and al., in cattle. fft 
ding to White and al.,/1968,{ one of the functions of phospholipids in muscles is t# ® u, 
as a structural bridge between watersoluble protein and unpolar lipids. Higher phospo
_4 J  ^  4 »  »  C . m ' <  m A m k n a n n o u o  V \ T7 a  ^  f i n  A T l H  Q  +!*"» T ' S Q l l l  n f  I I  ITVnV» 1 1  f l l l d  *  _ 1 K f

_____________________  _ ^  M
four ages for both musclesare in a contradiction to the conclusion of Waage* and al.»/ 
that phospholipid content is higher in more actively operating organs and tissues. Fuf 
more, Morrison and al.,/1971/ studying muscles in pigs, have found that darker colour® s
muscles were richer in phospholipids. In our studies, in the first four ages m.longi®r4i/ 
dorsi had higher phospholipid content, although according to our unpublished data/Pi^
colouring intensity of m.Semimembranosus is higher even in the first months of life 0 y  
lambs. In the last two ages, however, to the more actively operating muscle semimembr*£^( 
sus corresponds a higher phospholipid content. Results from the studies show that pofig«0» 
dependance found between functional activity of the muscle and phospholipid level/**^dependanc
Campbell/occurs in lambs at a later age
Results obtained for phospholipids and cholesterol show that a definite quantitative 
al relation remains between those two components, which is determined by thei particlF 
tion into the structure of cellular formations.

t»'

*<^

JHigher phosphatidylcholine level in m.longisimus dorsi in both breeds compared to m.^ 
membranosus may be associated probably to specific functional role of given muscle.

el'v tHigh phosphatidylcholine level observed in m.longisimus dorsi in local breed lambs i ® ^ 8 
companied by a higher phosphatidylethanolalamine content. It may be du to breed dif® 
since such a relation was not observed in Merinofleisch breed. .
Changes found in the amount of neutral fats in the course of growing, correspond to ® ^  
of other studies both for intramuscles and for lipids in other organs and tissues. obviously that lipids exert an essential influence on the meat palatability, partie®1 p 
through their fatty acid composition, that being reported in next work/Pinkas and ai'1 
press/.
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