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Üa|Ves6n 't-day old veal calves were allotted into four groups and fed solely on filled milk in which half the
the ca|r6Ceived a stable saturated fat (coconut oil) and the other half an unsaturated fat (corn oil). Half of 
'Vtl6reaseS °n Sach fat treatment were supplemented with 500 mg d-oc.-tocopheryl acetate per calf per day.

st0,
ota I the remainder were unsupplemented. The calves were slaughtered after 8 weeks and samples of 

and kidney fat and of meat (longissimus dorsi muscle) were removed, wrapped in freezer paper and 
at -18°C. The initial samples were analyzed for'fatty acid composition. Samples were also analyzed at 
'• and 6 months storage for vitamin E and TBA values.

V'°c°0ut •Scjcjg . 011 markedly increased the levels of lauric and myristic acids as well as the level of saturated fatty 
(PLIPaJ1 tbe depot and tissue lipids, whereas, corn oil increased the level of polyunsaturated fatty acids 
V|tarrijn ■ Specially the level of linoleic acid in both the depot fats and the phospholipids. Inclusion of 
Epi(js E in the diet resulted in an elevated level in the depot fats, but had less influence upon the meat 
fat, L °y 6 months storage, the TBA values had increased to the threshold level for rancidity in the kidney 
f°ee2ert Were wel1 below threshold levels in the omental fat and meat. Vitamin E declined steadily during 
dietarv Stora9e< the decline being most marked in the kidney fat and the meat lipids. Results indicate that 

y vi tarn in E and saturated fatty acids contribute to meat stability during frozen storage.
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> i o n6a.U*  bouveaux-nés de 4 jours ont été répartis en quatre groupes et nourris exclusivement de lait 
rt°Co) a/16' auciue|- pour la moitié de ces veaux était ajoutée une graisse saturée stable (huile de noix de 
a trait P°ur l'autre moitié une graisse non saturée (huile de maïs). La moitié des veaux de chaque groupe 

n 6 Ibs 0l6r’f en graisse recevaient en outre 500 mg d'acétate de tocophérol d - *  par tête et par jour, alors
<, adtres ne recevaient aucun supplément. Ces veaux ayant été abattus au bout de 8 semaines, il a ete

a? ®té eux des prélèvements de graisse omentale et rénale et de viande (muscle dorsal longitudinal), qui ^
r’Ve'°Ppés dans du papier à congélateur et emmagasinés à -18 C. Les prélèvements originaires ont ete

g Pour le teneur en acides gras. Il a également été procédé à I analyse de prélèvements apres 0, 1,
0ls d'emmagasinage en vue de déterminer leur teneur en vitamine E et en A .T. B.

df>de-noi>< de coco a entraîné une augmentation notable des teneurs en acide laurique et en acide myns- 
(nl'aîrïaitrr,arne due dans acides gras saturés dans les lipides du dépôt et du tissu, alors que huile de mais 

fois ^Un accroissement de la teneur en acides gras non saturés, en particulier celle en acide hnoleique, 
lî ei-ita,- clans les graisses du dépôt et dans les phospholipides. L'adjonction de vitamines E au régime 
h.'des h 6 a er|trafné un taux élevé des graisses de dépôt mais n a exercé qu une faible influence sur les 
dâ d̂tiy !! 'a viande. Au bout de six mois d'emmagasinage, les taux en A.T. B. s étaient accrus jusqu aux 

|a e seuil pour la rancidité de la graisse rénale mais restaient nettement au-dessous de ces niveaux 
linr'°de rj^isse omentale et dans la viande. La teneur en vitamine E a diminué de façon continue pendant la 
Cq'des d ernrTiagasinage frigorifique, cette diminution étant surtout marguée dans la graisse renale et dans les 

^U b i6 'a viande. Ces résultats montrent que la vitamine alimentaire E et les acides gras satures 
a la stabilité de la viande pendant la période d ’emmagasinage frigorifique.

(Traduction faite par les soins du Centre Suédois de recherche sur les viandes)
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Sechzehn 4 Tage alte Fleischkälber wurden in vier Gruppen eingeteilt und ausschliesslich mit präparierter 
Milch ernährt, wobei die eine Hälfte der Kälber konstant gesättigtes Fett (Kokosöl) und die andere Hälfte 
ungesättigtes Fett (Maisöl) erhielt. Die Hälfte der Kälber erhielt bei jeder Fettbehandlung als Ergänzung 
500 mg d-'K-tocopheryl acetat pro Kalb und Tag, während der Rest keine Zusatznahrung erhielt. Die Kä\t>er 
wurden nach 8 Wochen geschlachtet, und Proben von Darm- und Nierenfett sowie von Fleisch (Longissimus 
dorsi-Muskel) wurden entnommen, in Tiefkühlpapier eirigeschlagen und bei -18°C gelagert. Die Ursprung' 
liehen Probestücke wurden auf die Fettsäurenzusammensetzung hin untersucht. Die Proben wurden auch na 
einer Lagerungszeit von 0, 1, 3 und 6 Monaten auf E-Vitamin und TBA-Werte analysiert.

Kokosöl erhöhte merkbar den Spiegel von Laurinsäure und Myristinsäure sowie den Spiegel gesättigter 
säuren, sowohl in den Depot- wie in den Gewebelipiden, während Maisöl den Spiegel von mehrfach ungesa 
ten Fettsäuren (PUFAS) erhöhte, insbesonders den Spiegel von Linolsäure, sowohl in den Depotfetten wie 1 
den Phospholipiden. Die Einbeziehung von Vitamin E in die Kost führte zu einem höheren Spiegel in den ^
Depotfetten, hatte jedoch einen geringeren Einfluss auf die Fleischlipiden. Nach 6 Monaten Lagerung hatten 
die TBA-Werte auf einen an Ranzigkeit grenzenden Spiegel im Nierenfett erhöht, lagen jedoch ein gutes SW 
unter den Grenzwerten im Darmfett und im Fleisch. Das Vitamin E nahm während der Tiefkühllagerung ¡5se
stetig ab, wobei die Abnahme am deutlichsten im Nierenfett und in den Fleischlipiden hervortrat. Die ErgeD 
lassen erkennen, dass eine Kostbeigabe von Vitamin E und gesättigten Fettsäuren zur Haltbarkeit von Fleis 
bei Tiefkühl lagerung beiträgt.

/Ü b e rse tzu n g  d u rc h  V e rm itt lu n g  des F le is c h fo rs c h u n g s in s t itu ts /

BJTO3HI4E LtM 3TM 4ECKO rO  3CHPA 14 B H T A M H H A  E H A CTAEM JIbH O CTb M HCA TIPU XPAHEHMM 
B 3AMOPO)ÍCEHHOM CO CTO H H H H

JPKOH O. AH flSCH H , 4>.E. m O PJIAH U , A . M .  ITMPCOH, H5K.B. T O M A C  m K . MAKTAO<t>M

Hay qm,lit OTueji no miiiteiti.iM iipojiyKTaM, nayq hli ii OTiien ntt Tarnt« tt mojio'-uioít npony kiuth, 
MmitraHCKHH FocynapcTBeHHbiM YHHBepcwTeT, Hct JlaHCMHT, MwaiiraH 48 824

IUecTHanuaTB 4-nHeBHbix MOjioaHbix ie ra T  öbinn BbmeneHbi 
HbIM MOJIOKOM C

MeTbipe rpynnbi. TenaT kopmhjtm TontKO °^eS c

HanojiHHTejTííMH ■ npirieM, nna nonoBHHbi TenaT B rpynnax HanojimiTeneM b MonoKe f- / > .. _..ien*1
,n^(

ÖMjibHbifi HacbimeHHbii) mciip (KOKocoBoe Macno), a una npyroit nonoBHHbi HanonHMTeneM aBnanca HeHacwIIieÎ e<;'rße 
DKiip ( Ky Ky py 3 h o e Macjio). TlonoBHite Tensrr k Kaxxtoit nop intti «t ttpa noöaBnanca d-TOKOijtepHJi aueTaT B ko &
500 Mr yepe9
nerib. OTOöpaHHbie npoöbi pyöamenHoro it nonenHoro xfrpa h Maca (MycKynu (longissimus dorsi) 6unw 33 
B öyMary nna 3aMopo»:eHHbix nponyKTOB n xpaHitnucb npn TeinnepayTpe -18°C. B mcxouhmx npoßax onpef1̂ ^

B neHB Ha TeneHica, a nojiOBUHa Taicon jioóaBKM k KopMy He nojiyqajia. TejiHTa 6buiw 3aówTbi *-* pp;

o„- „ ■ ;___ .rmepe^t

cocTaB KHCJiOTbi acupHoro pana. npodbi TaK*e noHBeprajiHCb aHann3y c uenbio onpeneneHHa 3HaneHHÍí 
n TBA (THo6ap6wTypoBaH kiicJiOTa).

„ „ „o{
KOKOCOBOe MaCJTO 33MeTHO y Be JIMH MJIO ypOBHM JiaypMHOBOM M MHpMCTHHOBOM KMCJTOT DKMpHOrO pHfla B OTJlu ^C! 
jTMnoima m B TKaHeBOM uunonne, b to BpeMH KaK KyKypy3Hoe Macjio noBbicwjio ypoBeHt, nojiHHeHacbim6^ 1’1
MMpHoro puna (PUFAS) h , ocobeHHO, ypoBeHb nHHoneBoii KMcnoTbi KaK b *npoBbix OTnoxeHMax, TaK 11 0 ^
nax. [¡KJifoneinte b niieiy b h Ta m n ti a E Bbianano ynenttneinie ypoBHa tKttpoBt.ix OTJiottcettHit, ho oKasano Metí0 t¡0¡
min Ha mmomx Maca, npn 6-MecanHOM xpaHenmi 3Haneirne TBA (Tiio6ap6nTypoBaa KttcnoTa) yBeJiiwnnocb 
roBoro ypoBHa nporopKJiocth b nonenHOM *npe, ho 6bino 3HanMTenbHO Hiiince noporOBbix ypoBHeñ b dP1
5KHpe h B Mace, ripa xpaHeHiro b aaMopotrettiiOM coctohhhh Haónionanocb nocTottHHoe yöbiBaHite BMTaMMH® «j 
aeM oto 6bi JTO Hanöonee 3aMexHO b n o «en ho m w: ttpe m Jtttnottne Maca. Pe3ynbTaTbi noKa3antt, hto ait 3T

f

■n«eCK;>'
BHTaMHH E m HacbnueHHbie KHcaoTbi »ttpiioro pana cnocobcTByroT CTaónjibHOCTM Maca ripti xpaHeHMM b 
HOM COCTOHHHH.

3aM(Op0*

(flepeBon BbinojiHeH npa coneiícTBMH Hay1!110 
TeabcKoro Macnoro MHCTHTyTa)
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Design of Study

th*teen 4-day old veal calves were allotted into four groups and fed entirely on filled milk in which half of 
0̂  Calves received a stable saturated fat (coconut oil) and the other half an unsaturated fat (corn oil). Half 
cai calves on each diet were supplemented with 500 mg d-ct-tocophery l acetate per calf per day. The 
J Ves were slaughtered after 8 weeks and samples of kidney and omental fat and of meat (longissimus dorsi 
for r le) were removed wrapped in freezer paper, frozen and stored at -18 C. Initial samples were analyzed 
anri t  V acid composition by GLC (gas liquid chromatography), whereas, samples were analyzed for vitamin E 

numbers following 0, 1, 3 and 6 months freezer storage.

Experimental Objectives

ofhls study was desiqned to determine the effects of the fatty acid composition of the diet upon the composition 
efC e depot fats (omental and perinephric) and the meat (triglycerides and phospholipids). In addition, the 
rt)6,. s °f vitamin E supplementation and the composition of the lipids upon the stability of the depot fats and 

' ''Piets during freezer storage (-18°C) were followed by TBA analysis and the disappearance of vitamin E.

Results and Discussion

(ctv â e daughter weiqhts varied from 139 lbs. for group 3 (corn oil plus vitamin E) to 162 lbs. for group 1 
Viek?nut oil Plus vitamin E ). There was great variability in liveweight, and hence, in carcass weights and 
Was : Caccass yields were 63.03, 58.60, 53.30 and 61.13% for groups 1 through 4, respectively. Croup 3 

Sl9nificant|y lower (P> .05) in both liveweight and dressing percent than all other groups.

~̂~~£2Dl ent of Tissues 
Tf̂
l'eso^0unt of fat in the L. D. muscle was on average 1.66, 1.44, _T
ab|

2. 3arid

Pecti
76 and 1.45% for groups 1, 2, 3 and 4,

0.76, 0.75 and 0.82%. There was consider-- vely, while the corresponding phospholipid content was 0_ 84 ,
R a t io n  in fat content of the kidney depots with values of 74.47 6 L08, 23 .60
and 444 23%. respectively. C o rre s p o n d in g  va lues  fo r the fa t con ten t of the omenta, depots were 69.55, 68.33, 27.28

£atty a .
~̂~A--̂ cid Composition of Triglycerides

; 16 fatty, , , , | f, t from the calves on the different treatments is shownTh6r fatty
1. The same data for the fatty acid composition oi me l. , e kidnev omental

88-S.2& y*  rs.i«i r r ia ,
|niePta|A'thH0Ugh groups 1 and 2 (coconut oil) a'so cont®'r?®d4Ŝ ' 8r  Thus the two diets markedly influenced the 

Cl 8: 2 content of the depots.

«  O ' -  I C . . : l )  »=id was about 3 .»  to r  «  “ »  ¿ ' V Z T ' '

Z  «  S Z S ^ S S T S S .  l a  co rp 0,U" i 0,o P2«  “ r  S ,  1 ,  on, the c o m  o , . ra tio n s . 5 , , ante ( 0 8 : 0 ,  acid 
Sse n tia lly  the same (about 10%) fo r bo th  the co rn  o il and coconut o il d ie ts .

i > hcaiv l6Vfel o f la u r ic  (C 12;0 ) ac id  in  the coconut o il Wm ate lv  i^ ' th T d e p o ts ^ o f ' t h e ' c a 'lv e ^ fe d ^ o c o n u t

4 daS C0^ p a[eeV t o 'Sa drangea of1Oo n i  a b o u tT  6 to°T. 2%'fo r ^ h e  co rn  o il fed an im als. The  ^ ^ T e 'a s ^ n T t o ^ S )  ^  ^  
depot fa ts and meat t r ig ly c e r id e s  o f the « Iv e s  fed c o c o n u t ^  J d ^ t ^ e a r e d

T

cai.J"“' cd to those fed corn oil (5 to 7%). However, vitamin c buPP'cmc" h meat trialvcerides 
Use a decrease in the amounts of lauric and myristic acid in the depot and meat triglycerides.

< refc_2 that the coconut oil diet greatly increasecI the. proportion of saturated fattyjci¡ds ¡n fte

the depoUt"ats ' O A  -  fatty Ted profile of the ration.

;ib l6
Jl

'Jr..
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Phospholipids in the Meat

Table 2 shows the effects of diet upon the fatty acid profile of the phospholipids from the meat. There were 
only small differences in the level of total saturated fatty acids in the phospholipids from the meat of an 
on the two diets. However, there were rather large differences between the monoenoic and dienoic acids 
the phospholipids of meat from calves fed the corn oil and coconut oil rations. On the other hand, the t0 ¡n E)- 
unsaturated fatty acids were approximately the same except for those from group 1 (coconut oil plus vitam

Stability of Vitamin E during Freezer Storage

Vitamin E supplementation increased the levels in all tissues, but the increase was much less than expecte 
view of the level of feeding. There was a steady decline in the level of tocopherol in all tissues as the ® =[a| 
freezer storage increased. However, the rate of loss was much greater in the kidney fat than from the o 
fat or meat.

Although the initial levels of tocopherol were essentially the same in the kidney and omental fat, the faster 
disappearance of vitamin E from kidney fat suggests more rapid turnover in the kidney depots. Similar y» 
tocopherol levels in the tissues from calves fed coconut oil supplement with vitamin E declined at a more ^gre 
rapid rate during storage than those from calves fed corn oil, even though the initial levels of vitamin 
higher for the coconut oil supplemented calves.

Oxidation as Measured by TBA Values

Results showed that both the meat and omental fat were stable up to 6 months of storage with TBA values ^  
below 0.3. There was, however, a steady increase in TBA numbers as the storage period was increased-_ rt 
rate of oxidation was more rapid in kidney fat than in omental fat or the meat, which provides further su 
for the idea that the kidney fat has a more rapid turnover than the other tissues. It is interesting to not 
the threshold level of about 1.5 was reached by group 4 (corn oil, no vitamin E) by 6 months storage.

Summary

Results showed that young veal calves selectively deposit dietary fat in the tissues without significantly 
altering the fatty acid profile. Coconut oil markedly increased the levels of myristic and palmitic acids ® |S 
well as the level of saturated fatty acids in the depot fats, whereas, corn oil markedly decreased the le 
of myristic and palmitic acids and increased the level of polyunsaturated fatty acids, especially of linolei ^  
acid. Supplementation of coconut oil diets with vitamin E significantly elevated its level in the depot f a t s ^ r£)Ve 
had little effect upon the meat lipids. Vitamin E supplementation of corn oil rations did not significantly 
the level retained by the depot fats or meat lipids.

Vitamin E declined steadily during freezer storage, however, the 
fat than in meat lipids or the omental fat. TBA values for kidney 
supplemental vitamin E had reached threshold levels by 6 months 
the threshold levels, which indicated that feeding of saturated fat 
to meat stability during frozen storage.

rate of decline was much faster in kidney 
fat from the calves fed corn oil without ,ĝ / 
freezer storage. All other values were 
and vitamin E supplementation contribu





Table 2. Effects of diet upon the percentage of saturated, monoenoic, dienolc 
and polyenolc fatty acids in the kidney and omental fats and in the 
meat triglycerides and phospholipids (% of total).

Diets 1 2 3 4

Type Fatty Acid
Coconut oil 
+ vitamin E

Coconut oil, 
no vitamin E

Corn oil + 
vitamin E

Corn oil, no 
vitamin E

Kidney Fat

% saturated 66.5 70.4 39.6 38.0
% monoenoic 26.5 24.8 34.6 32.9
% dienoic 7.0 4.9 25.8 29.1
Z polyenoic 0.0 0.0 0.0 0.0

Omental Fat

% saturated 70.0 71.7 39.4 33.8
% monoenoic 23.8 23.9 23.1 32.0
% dienoic 6 . 1 4.4 28.6 27.0
% polyenoic 0.0 0.0 0.0 0.0

L.. D. Triglycerides

% saturated 61.1 65.5 37.1 37.0
% monoenoic 30.7 28.0 32.5 27.0
% dienoic 8.0 6.3 30.0 27.0
% polyenoic 0.0 0.0 0.0 0.0

Meat Phospholipids (L.D.)

Z saturated 36.8 35.5 31.3 33.2
% monoenoic 25.2 31.9 14.5 17.0
% dienoic 26.2 27.3 44.2 41.0
% polyenoic 11.7 9.3 9.9 9.9




