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The Effect of Sesame Oil, Perilla Oil and Beef Tallow on Body Lipid
Metabolism and Immune Response

Kim Woo Kyoung, Kim Sook He
Department of Food and Nutrition Ewha Womans University

= Abstract=

The research was designed to study the effect of different fat sources and levels on Body lipid
metabolizm and immune responses in Sprague-Dawely strain male rats.

These effect of different fat sources compared with sesame Oil, Perilla oil and Beet tallow. Fat
sources were divided into 3 groups respectively 7%, 15%, 30% fat level on diet weight basis.

The experimental period was 54days.

1) The body weight gain was significantly low in NF group. In Sesame oil group and perilla oil
group, low fat level groups were higher than medium, high fat level groups. But in Beef tallw
group, high fat level groups were higher than low and Medium groups.

2) The weight of liver, kidney and epididymal fat pad tend to increse with increasing body weight.

3) The contents of triglyceride and total lipid in sereum were significantly different with dietary
fat sources and Perilla oil group was the lowest.

4) The contents of triglyceride and total lipid in liver were significantly different with dietary
fat levis and high fat level group was higher than low fat level group.

5) Perilla oil group, compared with Beef tallow group, showed the higher excretion of cholesterol
through feces and the higher deposit of cholesterol in liver. Therefore serume cholesterol level
of Perilla oil group was lower than that of Beef tallow group. But eventhough Sesame oil is vegetable
oil, Sesame oil did not showed an effect like Perllia oil on serum cholesterol level.

6) Weight of thymus decreased with fat levels particularly in vegetale oil. And it had on effect
on mitogen response, mitogen response decreased with fat level in vegetable oil. But in Beef tallow,
there was no difference in fat level.
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A3Ach FIAHE spleens AW gentamycin
(50mg/ml) & ¥-& RPMI 1640 20mle) BH HZ§
2 8% fetal calf serum(Gibco Co)& 10% F+EL2
2HE RPMI 1640 ¥l Aol Al 25 =7} 25X 10°/miS Al
3] microplate] 0.1m1% 3 %1t}. Mitogen® & co-
“nconavalin A(ConA, Gibco Co) 0.7ug/15ug phytohe-

Table 1. Composition of experimental diets

magglutinin(PHA, Gibco Co) 10pg/10yl, 15pg/15p1
& %3 incubator(Bellco Co) ol A} 37C 2 39zt
FA) 7tk B %¥Z methyl 3H-thymidine 0.5uci (spe-
cific activity 20ci/mMol New England Nuclear) ¥ &
Y1 gAIZHS of vl %3l multiple automated sam-
ple harvestor(Flow Lab) & ©]83l<] glass fiber fil-

(g/kg diet)

Perilla oil diet Beef tallow

Group No fat Sesame oil diet

Ingredients LSO MSO HSO LPO M-PO HPO L-BT M-BT H-BT
Carbohydrate - - - - - - - - - -
Corn starch 885

Rice 826 737 569 826 737 569 826 737 569
Protein

Casein 75 80 87 102 80 87 102 80 87 102
Methionine 0015 0016 0017 0124 0016 0017 0124 0016 0017 0124
Fat

Sesane oil - 54 136 289 - - - - - -
Perilla oil - - - - 54 136 289 - - -
Beef tallow - - - - - - - 54 136 289
Salt mixture(1) 40 40 40 40 40 40 40 40 40 40
Vitamin A.D.(2)

mixture 1ml 1ml 1ml 1ml 1ml 1ml 1ml 1ml] 1ml 1ml
Vitamin EX.(3)

mixture 2ml 2m| 2ml 2ml 2ml 2ml 2ml 2ml| 2m] 2ml
Water soluble(4)

vitamins - - - - - - - - - -
Vitamin By(5) 1ml Im  1ml Iml 1ml Iml Iml Iml  I1ml  1lml
Total calorie(6)

(Kcal/1kg diet) 3840 41885 45900 5339.1 41885 45900 5339.1 41885 45900 5339.1

FAt(% : diet)
FAt(% : Kcal)

7 15 30 7 15 30 7 15 30
15 29 50 15 29 50 15 29 50

(1) Salt mixture(g/kg salt mixture) : calcium carbonate 300.0 ; Dipotassium phosphate, 3225 ; Magnessium sul-
fate 1020 : Monocalicium phosphate 75.0 + Sodium Chloride, 167.5 ; Ferric citrate. 6H;0.275 + Potassium io-
dide 0.8 Zinc chloride 0.25 5 Copper sulfate 5H,0 0.3 : Mananous sulfate H,0, 5.0

(2) Vit A, D Mix(mg/m! corn oil) : Vit A 0.1(8501U.) Vit D, 0.01(85LU.)

(3) Vit E, K Mix : Alpha tocophrerol acetate, 5g : Menadion 200mg 5 Corm oil 200ml

(4) Water soluble vit(mg/kg diet) . Choline chloride 2,000 ; Thiamine hydrochloride, 10 3 Ribolflavin 20 + Nicoti-
nic acid, 120 > Pyridoxin 10 ; Calcium pantothenate, 100 * Biotin, 0.05 5 Folic acid, 4 ; Inesitol, 500 5 Para-

amino benzoic acid, 100

(5) Vit B, Solution : Vit By, 5mg+ Distilled water 500ml
(6) Calculated number

—44—



L=k

tero] harvestingAl ¥ AZA A 7 filter discE
counting viall ¥ 3 Toluene 1£ ¢ P.P.0(2.5-Diphe-
nyl oxazol) 4g, P.0.P.0.P(1.4-di-2(5-pheuyl oxazol)-
benzene) 100mg2 %9 scintillation fluid& 10m1¥
B 239, liguid scitillation p-counter(Beckman LS

A48 —
3) SAAE

3

208
HFeAg HAMINHL a=0055F0l
testo] 93t 4+ A¥e 9 HEATY RI4E 2

6800) & o] 281 A lymphocyte®l labeling® ¥ & F38t k.
Count per minute(CPM)2 2 eI T3 @78 5718, $AE A4 AHE 9
Table 2-1. Body weight gain, food intake F.ER and Calorie intake
Final body wt. Body wt. gain Food intake Calorie intake
G FER.
P ) (@ (g/day) (Kcal/day)
NF* 2582+ 108"+ 183+ 0.17° 2060+ 0.67° 0.08+0.01° 7941+ 256° N
L-SO 339.3+ 8.7 336+ 0.15° 20.24+ 0.29°° 0.17+ 0.01° 84.80+ 1.22
M-S0 3364+ 55% 333+012° 1815+ 041* 0184000~ 8329+ 1.90
H-S0 294.0+ 8.8 254+ 016" 13331038 019001 71204+ 207
L-PO 3425+ 7.2° 350+ 0.12° 19.05+ 049™ 0.18+ 0.00> 79.80+ 2.06
M-PO 346.6+ 145° 347+ 022 18.24+ 055® 0.19+ 0.01* 8371+ 2.54
H-PO 2935+ 18.9" 242+ 0.20° 13.93+ 0.74® 0.17+ 001> 74.35+ 396
L-BT 318.0+ 116® 296+ 0.22* 18.65+ 049 0.16+ 0.01° 78.10+ 2.03
M-BT 3414+ 9.0° 339+ 0.14° 1775+ 042* 0.19+ 0.01> 8144+ 194
H-BT 3614+ 186° 373+ 032 16.22+ 0.99* 023+ 0.01° 86.57+ 5.30
L-FS 3454+ 16.3* 3474023 20.88+ 1.24® 017+ 0.01° 8740+ 5.26
M-FS 3525+ 13.7° 355+ 1.87° 2589+ 5.73° 0.18+ 0.01™ 90.10+ 3.38
H-FS 333.8+ 165 328+ 0.23° 1731+ 1.13* 0.19+ 0.00~ 93.07+ 5.86
1) meant SE

2) Values with different alphabet within the column were significantly different at a=0.05 by Scheffé test.

3) Not significant at a=0.05 by Scheffé test.

Table 2-2. Significant factor analysis of body wt gain and food intake

Final body wt.  Body wt. gain

Food intake FER. Calorie intake

Significant?

Factor AB

B. AB

B. AB B. AB AB

1) Statistical results was calculated from the only 9 groups expect NF and 3 selection groups.
A Signficantly different among dietary fats at a=0.05
B ! Significantly different among dietary fat levels at a=0.05
AB : There are interaction between dietary fats and dietary fat levels at a=0.05

*NF : No fat

L: Low fat( 7% diet weight basis) SO:
M : Medium fat(15% diet weight basis) PO :
H : High fat(30% diet weight basis) BT:

Sesame oil
Perilla oil
Beef tallow

FS : Fat selection
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Table 3-1. Weight of liver kidney and epididymal fat pad and epididymal fat pad index

. . Epididymal fat Epididmal” »
EF. Kecal
Group Liver(g) Kidney(g) pad(g) fat pad index F.P/Total Kca
NF* 7.09+0.327 2 1.53+ 0.05 3.86+ 038V 14.78+ 0978 901+ 083"
L-SO 9.82+ 037" 2.18+ 0.08° 487+ 037 14.36% 1.02 10.04+ 0.88
M-SO 9.72+ 0.17* 213+ 0.09* 5.30+ 0.33 1571+ 0.84 11.80+ 0.68
H-SO 8.66+ 0.46™ 1.85+ 0.09® 387+ 047 1297+ 1.24 995+ 0.93
L-PO 947+ 0.33* 207+ 007" 535+ 0.59 1568+ 1.80 1243+ 1.36
M-PO 9.76+ 042 227+ 013" 435+ 0.50 - 1246+ 1.10 951+ 0.84
H-PO 842+ 0.39° 2,00+ 0.13* 434+ 043 15.02+ 0.96 1047+ 1.07
L-BT 841+ 048® 2.02+ 007 548+ 0.67 16.96+ 1.73 1292+ 149
M-BT 944+ 0.39®° 2.09+ 0.06® 6.10+ 0.60 1767+ 138 13.70+ 1.04
H-BT 10.54+ 0.91° 232+ 012 7.30+ 0.86 19.73+ 1.75 15.30+ 1.39
L-FS 9.60+ 0.58° 231+ 0.11° 490+ 0.54 14.01+ 1.06 10.39+ 0.32
M-FS 952+ 0.50° 220+ 0.10° 563+ 0.67 15.82+1.30 11.48+ 1.05
H-FS 921+ 058 2.16+ 0.09® 582+ 0.78 17.01+ 1.56 11.284+ 097

weight of epididymal fat pad(g)

1) epididymal fat pad index=

2) EF.P/Total Kcal=

weight of body(g)
weight of epididymal fat pad(g)

calorie intake for total experimental period(Kcal) X 10,000

3) meant SE

4) Values with different alphabet within the column were significantly different at a=0.05 by Scheffé test.

5) Not significant at 0=0.05 by Scheffé test.

Table 3-2. Significant factor analysis of liver, kidney epididymal fat pad wt and EFP index

Liver Kidney Epididymal ~ Epididymal fat  ppp, ) ke
fat pad pad index
- .pe 1)
S‘g“gg‘r‘ AB AB A AB A A

1) Statistical results were calculated from the only 9 groups except NF and 3 selection groups.
A * Signficantly different among dietary fats at a=0.05
B - Significantly different mong dietary fat levels at a=0.05
AB  There are interaction between dietary fats and dietary fat levels at a=0.05
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Table 5-1. Total lipid and triglyceride contents of li-

rum (mg/100m! serum) ver (mg/g liver)
Group Total lipid Triglyceride Group Total lipid Triglyceride
NF 4028+ 348”57 2969+ 512% NF 5194+319°%57 1349+ 320%
L-SO 3378+ 229 2874+ 330 L-SO 46.36+ 244 10.37+ 6.63
M-SO 2465+ 269 264.7+ 193 M-SO 7292+ 6.53 14.03+ 546
H-SO 2934+ 225 2620+ 196 H-S0 54.16+ 395 458+ 057
L-PO 299.0+ 31.3 2364+ 153 L-PO 5056+ 291 490+ 087
M-PO 2124+ 213 1856+ 33.2 M-PO 60.32+ 4.09 754+ 207
H-PO 158.2+ 13.7 172.7+ 303 H-PO 70.66+ 8.95 12.90+ 5.67
L-BT 2721+ 428 2469+ 40.0 L-BT 46.761 2.28 5.76+ 047
M-BT 348.7+ 386 309.1+ 193 M-BT 47.89+ 252 990+ 197
H-BT 3033+ 51.5 279.7+ 354 H-BT 7353+ 561 2381+ 454
L-FS 290.8+ 30.1 2835+ 240 L-FS 45.02+ 3.19 454+ 059
M-FS 2945+ 15.0 294.7+ 256 M-FS 50.19+ 3.28 684+ 1.16
H-FS 364.9+ 488 2149+ 96 H-FS 6143+ 453 1008+ 2.57
1) mean+ SE 1) meant SE

2) Not significant at a=0.05 by Scheffé test

Table 4-2. Significant factor analysis of total lipid and
TG Contents of serum

2) Not significant at a=0.05 by Scheffé test

Table 5-2. Significant factor analysis of total lipid and
triglyceride contents of liver

Totaal lipid Tryglyceride

Total lipid Tryglyceride

- D
Significant A AB A

factor

. . 1)
Significant B. AB AB

factor

1) Statistical results were calculated from the only 9
groups except NF and 3 selection groups.
A Signficantly different among dietary fats at
a=0.05
B . Significantly different among dietary fat levels
at 0=0.05 ’
AB ! There are interaction between dietary fats and
dietary fat levels at a=0.05

1) Statistical results were calculated from the only 9
groups except NF and 3 selection groups.
A : Signficantly different among dietary fats at
a=0.05
B : Significantly different among dietary fat levels
at a=0.05
AB . There are interaction between dietary fats and
dietary fat levels at a=0.05
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Table 6-1. Cholesterol intake and contents of serum, liver and feces

Group Intake(mg/day) Serum{(mg/100ml) Liver(mg/g) Feces(mg/g)
NF - 1420+ 212988 6.92:+ 0.39° 352
L-SO - 1342+ 52 6.16+ 041* 11.12
M-SO - 136.8+ 12.7 10.39+ 0.81® 2090
H-SO - 1339+ 73 848+ 062® 21.97
L-PO - 1333+ 20.2 6.38+ 0.36® 762
M-PO - 889+ 121 887+ 110" 15.01
H-PO - 777+ 82 11.92+ 1.93% 24.19
L-BT 19.21+ 049722 112.7+ 6.3 564+ 0.32° 8.25
M-BT 4372+ 1.07° 1306+ 116 5.85+ 0.28 6.54
H-BT 79.87+ 4.9(0¢ 1178+ 145 827+ 0.80* 6.97
L-FS 9.39+ 0.81° 1179+ 80 5.86+ 0.24° 9.44
M-FS 29.53+ 1.18° 1294+ 94 7.37+ 0.58%® 10.83
H-FS 71.29+ 4.09¢ 1325+ 133 8.24+ 1.06® 846
1) meant SE

2) Values with different alphabet within the column were significantly different at «=0.05 by Scheffé test.

3) Not significant at a=0.05 by Scheffé test.

Table 6-2. Significant factor analysis of cholesterol co-
ntents of serum and liver

Serum Liver

Significant”’

factor A-B. AB

A AB

1) Statistical results were calculated from the only 9
groups except NF and 3 selection groups.
A * Significantly different among dietary fats at a=0.
05
B : Significantly different among dietary fat levels
at a=0.05
AB ! There are interaction between dietary fats and
dietary fat levels at a=0.05
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Table 7-1. Weight and index of thymus and spleen

Group Thymus(g) Thymus index"’ Spleen(g) Spleen index?
NF 030+ 0.03 NS ¥ 1155+ 0.01%¢ 052+ 007" 2054+ 2,055
L-SO 045+ 0.05 1307+ 149 0.70+ 0.06 20.72+ 2.06
M-SO 041+ 0.02 12.29+ 0.61 0.58+ 0.06 1729+ 211
H-SO 0.30+ 0.03 1031+ 1.25 0.69+ 0.05 2377+ 200
L-PO 040+ 0.03 1167+ 097 0.72+0.10 21.04+ 3.14
M-PO 0.38+ 0.03 11.07+0.79 0.80+0.13 23.00+ 3.58
H-PO 033+ 0.04 1152+ 1.72 0.60+ 0.07 2092+ 3.00
L-BT 0.30+ 0.04 ' 9.18+ 1.04 0.78+ 0.07 2486+ 2.65
M-BT 044+ 0.04 12.87+ 1.03 0.75%£0.16 2190+ 445
H-BT 0.38+ 0.04 1045+ 0.73 0.80+ 0.11 22,56+ 2.58
L-FS 0.39+ 0.04 1127+ 1.22 0.79+0.13 2332+ 4.16
M-FS 047+ 0.07 1310+ 1.71 0.88+0.14 2541+ 427
H-FS 042+ 0.06 12,63+ 0.64 0.83+ 0.07 2564+ 3.07
Weight of thymus(
1) Thymus index= eight of thymus(g) x10,000
Weight of body(g)
Weight of thymus(g)
2) Spleen index= gt of Tymus*e’ _ x10,000
Weight of body(g)
3) meant SE
4) Not significant at @=0.05 by Scheffé test.
Table 7-2. Signifcant factor analysis of Wt. of thymus, spleen
Thymus Thymus index Spleen Spleen index
Significant” B _ _
factor B. AB

1) Statistical results were calculated from the only 9 groups except NF and 3 selection groups.
A Significantly different among dietary fats at a=0.05
B : Significantly different among dietary fat levels at a=0.05
AB : There are interaction between dietary fats and dietary fat levels at a=0.05
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Table 8-1. Mitogen response

(Stimulation index/2.5X10° Spleen Cell)

Group Con A PHA{10pg/10uD) PHA(15pg/15)
NF 79.56+ 1743V NS2 77.19+ 17.20%5 50.63+ 16.31%
L-SO 174.74+ 63.54 93.39+ 2949 69.82+17.71
M-SO 8864+ 2295 69.62+ 15.17 53.76+ 13.18
H-SO 5247+ 12,00 3831+ 765 3158+ 6.05
L-PO 101.39+ 2450 62.28+ 14.18 61.39+ 1552
M-PO 105.36+ 1945 70.87+ 18.96 5050+ 6.87
H-PO 74.17+ 1685 62.01+ 18.87 55.71+ 14.90
L-BT 7089+ 944 3420+ 994 4863+ 13.34
M-BT 6849+ 1597 5331+ 1844 7162+ 32.97
H-BT 60.30+ 1322 4515+ 9.79 42.18+ 10.19
L-FS 8057+ 19.55 57.77+ 1523 4320+ 10.84
M-FS 82.80+ 16.76 53.09+ 911 5171+ 941
H-FS 92.76+ 22.74 616 +15.39 6893+ 14.68

1) mean+ SE

2) Not significant at a=0.05 by Scheffé test.

Table 8-2. Signiicant factor analysis of Wt of thymus, spleen

Con A PHA(10ug/10uD) PHA(15p1/15p1)
Significant”’ _ _ _
factor

1) Statistical results were calculated from the only 9 groups except NF and 3 selection groups.
A ! Significanty different among dietary fatsat a=0.05.

B : Signficantly different among fat levels at a=0.05.

AB . There are interaction between dietarv and dietary tat levels at a0.05.
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.
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2) AW A AL
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) SHFAT FARFY FHAYFS €A
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05) B, ZANTIN & AFE Yehigln
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2 AREF e F93Q Aolg o E7]
o M R LAL, VST £o2 oY
AEEE Jole YAt BES AP HFA
hypocholesterolemic effect’t the B I Fo|*®
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37483, Grurdye®' € HE TS AAR37129
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3 Aol Fo e AT HF 4
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AY5Zd glo] F271#Q thymusd] FAE
FAA oA 7t Bda BVE 71T

E AugFol 5718 $5 oA A nA A o
£ 9 7% thymasd E371 M4 dde £9%9
Az gAY, 28U $ATH YoldETS
dAstA gt

%3 mitogen responsed HNA R7E, E71§
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