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DIE WIRKUNG VON SPEISEFETT UND VITAMIN E AUF DIE

JOHN O. IGENE, F.B. SHORLAND, A.M. PEARSON, J.W. THOMAS und K. M

Departments of Food Science and Human Nutrition and Dairy Science, Michigan State U

East Lansing, Michigan 48824

Sechzehn 4 Tage alte Fleischkalber wurden in vier Gruppen
Milch ernahrt, wobei die eine Halfte der Kalber konstant gesat

jesattigtes Fett (Maisdl) erhielt. Die Halfte Kalber erhielt

(Kokosol) und

ung aer handlung

500 r d-*K-tocopheryl| acetat pro Kalb und hrend de d; €
wurden nach 8 Wochen geschlachtet, und Pr« Darm- und von Fleisch

gelagert. Die ursprung” i

Muskel) wurden entnommen, in TiefkUhlpapier eirigeschlag
t auch nac!

1en Probestlicke wurden auf die Fettsdurenzusammensetzung hin untersucht Prob
einer Lagerungszeit von 0, 1, 3 und 6 Monaten auf E-Vitamin und TBA-Werte analysiert.

1 wurden

Fett™ "
Cs'at(i:’
in

Kokosdl erhéhte merkbar den Spiegel von Laurinsdure und Myristinsa
sauren, sowohl in den Depot- wie in den Gewebelipiden, wahrend M
ten Fettsduren (PUFAS) erhodhte, insbesond den Spiegel von Linol

S piegel gesattigter
0! den Spiegel von mehrfach ung
ure, sowohl in den Depotfetten WI€
héheren Spiegel in den
hatten
Stu

den Phospholipiden. Die Einbeziehung von Vitamin E in die Kost fuhrte zu einen

A

a

Depotfetten, hatte jedoch einen geringeren Einfluss auf die Fleischlipiden.
die TBA-Werte auf einen an Ranzigkeit grenzenden Spiegel im Nierenfett erl

unter den Crenzwerten im Darmfett und im Fl “h. Das Vitamin E nahm wahrend der Tiefkihllagerung
stetig ab, wobei die Abnahme am deutlichsten im Nierenfett und in den Fleischlipiden hervortrat. Die ET
n erkennen, dass eine Kostbeigabe von Vitamin E und geséittigten Fettsduren zur Haltbarkeit von F
bei Tiefklhllagerung beitragt.

6 Monaten Lagerung
t, lagen jedoch ein gutes

h

lass

. - . . /
nittlung des Fleischforschungsinstituts/

XPAHEHUN

IIXOH O. AUINXUH, ®.B. HIOPJIAHII, A.M. [TMPCOH, IX.B. TOMAC u K. MAKI'A®®U

/Ubersetzung durch Ve

BJIMAHME INU3TUYECKOI'O XUPA M BUTAMUHA E HA CTABUJIBHOCTbL MSCA
B BAMOPOXEHHOM COCTOAHNUN

}'f'_\/'!?%zy\".' OoTHeJI Mo NUUEeBBIM NPOOYKTaM, HAYUYHBIM OTHOEJI MUTAHUA U MOJIOUH

1 MIPONYKIWUN ,

napcTBeHHbI YHuBepcurer, Mct Jlancuur, Muuuran 48 824

[O\‘

o6ed®

lllecTHanuaTh 4-HHEBHBLIX MOJIOUHBIX TENAT OBUIM BHINEJNEHbI B UETHIPEe rpyrmsl. Tenat kopMumm TOJBKO i
) 2 ) ¥ $ B (o

HBIM MOJIOKOM C HAINONHUTENsAMHU. [lpuuem, mig MONOBMHEI TENAT B TPYNIAX HAMOJHUTEeM B Mmojoke sBIA ol

) SHH

\{[Hl(

OMIIBbHBI HACHILEHHbI K1Up (KOKOCOBOE Macio), a mis Hpyroii MOJOBMHEI HAMOIHUTENEM SBJIAJCS HeHal rec?
J LA N & o= " s
P (KyKypysHoe macino). [loyoBuie TenmsT K Kaxmoil mopumu xupa nobasmsics d-rokofepun aueraT B K 89"
t \ned
yef

500 Mr B meHb Ha TeJleHKa, a TOJIOBUHA TakKoil mo6aBKu K KOpMYy He rnonyuana. TensTa 6pumm 3aOUThl

2Bl
nenb. OrobpaHHble Mpo6bl pyballeyHOro M MOYEUHOr'o Xipa n msca (MyCKyIThI (longissimus dorsi) 6111 ~"“I:I,:
B (,‘\,w‘,m;‘\; IJIs1 3aMOPOXEHHBIX TMPONYKTOB M XPaHWIIMCH I[IpU reMrepayTpe ~"?<U",. B ucxomueix mnpobax W‘HL\IW
KUCJIOTHl XUPHOI'O psna. [Ipo6wl Takke mogBepramiuch aHauusy C LeNbio ONpenejieHus sHaueHu! P
\TMobapbuTypoBasi KucsaorTa ).
X
KOKOCOBOE MAacCJI0O 3aMeTHO yBelnnuun YPOBHM JIAYPUHOBOW M MUPUCTUHOBOU KUCJIOT XUPHOIro paAna B “'lb'ww‘.;(w

jmrnouna U B TKaHEeBOM JIMIIONOE, B TO BpeMs KaK KYKypy3HOE MAaciio IOBBICUIIO YPOBE€HbL IIOJIMHEH

xupHoro psima (PUFAS) u, ocobeHHO, YypOBEHL JIMHOJIEBON KUCIIOTHI KAK B MUPOBBIX OTIIOXEHUIX ,

NaxX. t IUeHne B nueTy ButamMuHa E Bbi 3BAJIO YBeJInueHUE YPOBHA XUWPOBBIX OTJIOXEHUU HO OK

HUA HaA Jjvmoun wMsica. [lpum Ht-mecsiunom xpaHenun zxHayenue TBA ruobapbuTypoBas Kuciiora ) yBell 5 qHON
rOBOI'O YPOBHA IPOT'OPKJIOCTU B TIOUEUHOM XUPEe, HO O6bIJIO 3HAt 2JIbHO HUXE IMOPOroBbLIX ypoBHEil B PY T
¥upe u B msce. [Ipu xpaneHunm B 3aMOpPOXEHHOM COCTOSHUM HAGIIONANIOCH IOCTOSHHOE Vi e BUTAMIT o

¢ )TO ObLIIO HauboJlee 3aMeTHO B TMOYEYHOM XUpEe U Nuroume Msca. PesynsTaTsl nokazamm, 4To 1M STUIEe 3

BUTAMUH E U HaChImEHHBIE KUCIOTH KUPHOI'O DPsla CHOCOGCTBYIT CTAOMILHOCTU MACA MPU X

HOM COCTOSHUU.
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EFF
ECTs OF DIETARY FAT AND VITAMIN E UPON THE STABILITY OF MEAT IN FROZEN STORAGE

Jo
‘ HN o, IGENE, F.B. SHORLAND, A.M. PEARSON, J.W. THOMAS and K. McGUFFEY

De
EaparLtmemS of Food Science and Human Nutrition and Dairy Science, Michigan State University,
ansing, Michigan 48824, LS A,

Design of Study

Si :
th:t:T b-day old veal calves were allotted into four groups and fed entirely on filled milk in which half of
of Ves received a stable saturated fat (coconut oil) and the other half an unsaturated fat (corn oil). Half
CBIV:S calves on each diet were supplemented with 500 mg d-et- tocophery!| acetate per calf per day. The
muscle)Were slaughtered after 8 weeks and samples of kidney and omental fat and ,O,f meat (longissimus dorsi
for % were removed, wrapped in freezer paper, frozen and stored at -18 C. Initial samples were analyzed
ang Y 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

Thi

of S:tc?dy was designed to determine the effects of the fatty acid composition of the diet upon the composition
Sffectg epot fats (omental and perinephric) and the meat (triglycerides and phospholipids). In addition, the
Meat l of vitamin E supplementation and the composition of the lipids upon the stability of the depot fats and

| pids during freezer storage (-]BOC) were followed by TBA analysis and the disappearance of vitamin E.

Results and Discussion

Aver.
(coc:r?e Sl_aughter weights varied from 139 lbs. for group 3 (corn oil plus vitamin E) to 162 lbs. for group 1
Viglgg Ut 0il plus vitamin E). There was great variability in liveweight, and hence, In carcass weights and

as si';}nc'arcasS yields were 63.03, 58.60, 53.30 and 61.13% for groups 1 through 4, respectively. Group 3
i

s
fw

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

Fat
Content of Tissues

he - :
rESp:mOUm of fat in the L.D. muscle was on average 1.66, 1.44, 1.76 and 1.45% for groups 1, 2, 3 and u,.
3blg C,UV_QW, while the corresponding phospholipid content was 0. 84, 0.76,.0.75 and 0. 82%. There was consider-
Variation in fat content of the kidney depots with values of 74.47, 66.08, 23.60 and 73.18% for groups 1,

ang [in%f respectively. Corresponding values for the fat content of the omental depots were 69.55, 68.33, 27.28
*43%.

’

Rat
t !
%osu tion of Triglycerides

he ¢

'hedettV acid composition of the kidney fat and omental fat from the calyes on the different treatments is shown
g'ven be 1. The same data for the fatty acid composition of the trlglycerldes from the L.D. muscle_ are also

ang . Y groups in Table 1. The level of C18:2 (linoleic) acid was essentially the same for the kidney, omental
Wigg Fat triglycerides -for groups 3 and 4 (corn oil) and varied from approximately 26 to 30%‘ of t_he total‘fatty
°men{ Althotlgh groups 1 and 2 (coconut oil) also contained similar amounts of C18:2 fatty acids in the kidney,
\'nol 2l ang meat triglycerides, the level ranged from only 4 to 8% Thus, the two diets markedly influenced the
on vitamin E supplementation had only a slight influence

€ic -
QCCC’C‘d content of the depot fats. On the other hand,
T 18:2 content of the depots.

he | g

233 foenve\ of oleic (C18:1) acid was about 30% for the depot fats of calves on corn oil diets and approximately
. P - e H - o T ¢

fatg trhe coconut oil treatments. The amount of palmitic (C16:0) acid was appl_oxlm_ately 30% in the depot .
Wag Calves fed coconut oil diets as compared to 20% for those from the corn oil rations. Stearic (C18:0) acid

€Ss5e : . .
% Siﬂtiaily the same (about 10%) for both the corn oil and coconut oil diets.
h

e

YrOrr hl,gh level of lauric (C12:0) acid in the coconut oil was not closely reflected by its level in the depot fats

O ang\ Ves fed this diet, although it ranged from approximately 5 to 8% in the depots of the calves fed coconut

g “mpared to a range of only about 0.6 to 1.2% for the corn oil fed animals. The level of myristic [(ij;o)

s Crm.‘_T:he depot fats and meat triglycerides of the calves fed coconut oil was greatly increased (18 to 23%)

0 o 'Pared to those fed corn oil (5 to 7%). However, vitamin E supplementation of the coconut oil diet appeared
¢ & decrease in the amounts of lauric and myristic acid in the depot and meat triglycerides.

MNla -

Jm‘:‘rr

re.;,

ortion of saturated fatty acids in the depot fats,
fatty acids in the depots. Therefore, the diet
reflecting the fatty acid profile of the ration.

shows that the coconut oil diet greatly increased the prop
“"" corn oil diet increased the proportion of unsaturated
“llered the composition of the fatty acids in the depot fats,
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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 Wer(els
only small differences in the level of total saturated fatty acids in the phospholipids from the meat of anima .
on the two diets. However, there were rather large differences between the monoenoic and dienoic acids fro
the phospholipids of meat from calves fed the corn oil and coconut oil rations. On the other hand, the tOta_l £)- ‘
unsaturated fatty acids were approximately the same except for those from group 1 (coconut oil plus vitamin

Stability of Vitamin E during Freezer Storage

. : . - . ! g in

Vitamin E supplementation increased the levels in all tissues, but the increase was much less than expected thin
view of the level of feeding. There was a steady decline in the level of tocopherol in all tissues as the lengta‘

freezer storage increased. However, the rate of loss was much greater in the kidney fat than from the ome

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. Similarly.
tocopherol levels in the tissues from calves fed coconut oil supplement with vitamin E declined at a moreé re
rapid rate during storage than those from calves fed corn oil, even though the initial levels of vitamin E W&
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 he
below 0.3. There was, however, a steady increase in TBA numbers as the storage period was increased- ort
rate of oxidation was more rapid in kidney fat than in omental fat or the meat, which provides further S that
for the idea that the kidney fat has a more rapid turnover than the other tissues. It is interesting to noteé
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
well as the level of saturated fatty acids in the depot fats, whereas, corn oil markedly decreased the 1€
of myristic and palmitic acids and increased the level of polyunsaturated fatty acids, especially of linoleic
acid. Supplementation of coconut oil diets with vitamin E significantly elevated its level in the depot fats urove
had little effect upon the meat lipids. Vitamin E supplementation of corn oil rations did not significantly 3

the level retained by the depot fats or meat lipids.

as
|evel5

Vitamin E declined steadily during freezer storage, however, the rate of decline was much faster in kidneY
fat than in meat lipids or the omental fat. TBA values for kidney fat from the calves fed corn oi! without elow
supplemental vitamin E had reached threshold levels by 6 months freezer storage. All other values wereé bd
the threshold levels, which indicated that feeding of saturated fat and vitamin E supplementation contributé
to meat stability during frozen storage. ‘
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| Table 1. Fatty acid composition of the kidney and omental fats and of the
triglycerides of the meat as influenced by diet (% of total).

} Diets 1 2 3 4
|
Coconut oil Coconut oil, Corn oil + Corn oil, no
Fatty acid + vitamin E no vitamin E vitamin E vitamin E

€12:0 5.26 7.41 1:18 1.9:5
C14:0 19.21 24.58 5.91 5.72
Cl4:1 1.02 0.96 0.00 0.15
C16:0 30.54 29.43 .18.95 19.69
C16z1. 1572 1.76 s b 1.88
C18:0 11.48 8.93 1859 11.48
18:1 23.71 22.03 32.84 30.88
| c18:2 7.00 4.90 25.77 29.05
i Omental Fat
\
£1230 5.92 8.38 0.95 1,99
‘ C14:0 23.19 23.38 5.23 76
| Cl4:1 1.20 1.48 0.17 0.64
C16:0 31.09 31.06 20.41 23.63
C16z1 I ) 2.:26 1.26 1.84
C18:0 9.93 8.47 12.76 8.90
c18:1 21522 20.14 30.65 29.49
C18:2 6.08 4.44 28.57 26.95
C1020 0.00 0.29 1.63 0.81
C12:0 4.68 6.03 0.5% 0.99
Cci&:0 18.65 22.69 5.66 5.76
Cl4zl 1.89 1.64 0.15 0.45
Cc15:0 0.00 0.00 25315 1.94
| G610 28.49 28..39 16.69 17.29
Clé6:1 2.49 2.88 1.57 2.93
C18:0 9.30 8.09 10.33 10,25
Cc18:1 26.30 23571 30,79 30.62
Cl18:2 8.00 6.28 29,99 26.94
C18:3 0.00 0.00 0.00 0.53




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

Diets i | 2 3 4
Coconut oil Coconut oil, Corn oil + Corn oil, no
Type Fatty Acid + vitamin E no vitamin E vitamin E 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
% polyenoic 0.0 0.0 0.0 0.0
Omental Fat
% saturated 70.0 6 4 39.4 33,8
% monoenoic 2348 23,9 23.1 32.0
% dienoic 64l 4.4 28.6 27 0
% polyenoic 0.0 0.0 0.0 0.0
L. D. Triglycerides
|
% saturated 61.1 65.5 371 37.0 ‘
% monoenoic 30.7 28.0 3245 27.0
% dienoic 8.0 6.3 30.0 27.0
% polyenoic 0.0 0.0 0.0 0.0
Meat Phospholipids (L.D.)
% saturated 36.8 3545 31.3 3332
% monoenoic 25.2 31.9 14.5 17.0
% dienoic 26.2 2743 44.2 4140
% polyenoic L7 9.3 9.9 959






