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The Changes of Body Fat Accumulation, Serum Lipids and Platelet Functions in
Rat Fed the Diet Containing Different Common Oils in Korea .
Sesame oil, Perilla oil, Rice Bran oil and Mized oil
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Department of Food & Nutrition, Ewha Womans Universily, Seoul, Korea

ABSTRACT

In this experiment, we investigated the hypolipidemic and antithrombotic effects of rats fed
diets with different common oils in Korea for different feeding periods(4 weeks or 12 weeks),
using Korean sesame oil, perilla oil, rice bran oil and mixed oil

W-3/w-6 ratio of each group was 0.001, 144, 003 and 0.112, respectively. P/S ratio of each
group was 9.64, 1049, 558 and 1.68, respectively.

The result werc as follows -

1) According to the age, body fat accumulation was increased.

2) Perilla oil(w-3 rich) decreased total lipid, triglyceride and total cholesterol, and increased
HDL/total cholesterol ratio.

3) With regard to the compositiono of platelet fatty acids, Perilla oil increased w-3/w-6
ratio of the platelet. Perilla oil lengthened bleeding time and decreased MDA(MalonDAldeh-
yde) formation which determined in place of Thromboxane A>(TXA») in platelet. This result
can suggest that linolenic acid of perrilla oil seem to suppress the conversion of linoleic acid
to arachidonic acid(AA 20 : 4, w-6) and eicosapentaenoic acid(EPA, 20 : 5, w-3) trannnsfor-
med from linolenic acid to suppress the conversion of arachidonic acid to TXA;. Since TXA;
is platelet-aggregating and vasoconstricting agent, the reduction of TXA» generation by platelet
with increased linolenic acid intakes shows prolonged bleeding time.

In conclusion, w-3 rich perilla oil has strong hypolipidemic and antithrombotic effects by
changing fatty acid profiles of the platelet

KEY WORDS : antithrombosis - hypolipidemic effect - perilla oil - sesame oil - rcie bran oil.
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Table 1. Composition of diets

_ Groups SE* PE* RB* MX*
Diet Ingredients
Composition of Macronutrients(% of cnergy intakes)
Cormn starch 55 55 55 55
Casein 15 15 15 15
Fat 30 30 30 50
source of Fat
Sesame oil Perilla oli Rice Bran oil Mixed oil**
Composition of Micronutrients(g/Kg diet)
Salt Mixture 40 40 40 40
Vitamin A.D. mixture 1ml Il Iml Lml
Vitamin E.K. mixture 2ml 2ml 2l 2mi
Water Soluble Vitamins®** - — — -
Vilamin B;s® 1ml 1ml 1ml 1mi

* - SE(sesamne oil), PE(perilla oil), RB(rice bran oil), MX(mixed oil)

** - Mixed oil— Beff Tallow 25%, Fish oil

Palm oil
RN (mg/kg Diet)
Choline chloride 2,000
Thiamin hydrocholride 10
Riboflavin 20
Nicotinic acid 120
Pyridoxine 10
Caldum pantothenate 100
Biotin 0.05
Folic acid 4
Inositol 500
p-Amino benzoic acid 100

Cal 74 wel A% H&E Cald 30%2 8
drl #4359 FHe2E com sarch(FA)E
A &g, g d F96 2+ milk casein(Droum
Co-copcrative Butter Co.)&, 281 AW Hd&
AN (NFAH FYR3A Ax), EF(AFAA
Fhad A=), ZRED), $FAGEHPD),
FEH(ED, R (2587, F7EHEAD S
e

AR o) F 2b Ag9 Auat 242 Table
25} Bskc}. 2 AP AN A AL 4858 A
kAl 240 glojMe] 54L& Bd, FARE lino-
leic acid(w-6) 7} 231, 571 linolenic acid(w-3)
7} 231, 778+ linoleic acid(w-6)9} &7 oleic
acid(w-9)7} 2o} Mixed oile =919 AWF5

25%, Soybean oil 25%
19%, Sesame oil 4%, Perilla oil 2%

Foll gt A2NE B2 3o 74 Bo] FFHE
A, 2718, BFE 44 APl 25%, 25%,
19% 2 33, Fd o 2 Bojrte ARG EARE
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Table 2. Faity acids composition of dietary oils

(unit : %)

oil Sesamc | Perilla | Rice Bran | Mixed
Fatty acid oil ol oil oil*
120 0.2
14:0 2.2
16 .0 9.4 8.7 15.2 254
18:0 7.8
1(w=9) | 30.0 17.1 37.2 25.5
2(w-6) | 60.5 304 46.2 27.0
3(w-3) | 0.1 43.8 1.4 5.0
20:0 0.6
4 4.9
5 0.6

w-3/w-6 0.001 1.44 0.03 0.112
P/S ratio** 9.64 10.49 5.58 1.68

* . Calaulated Value
Polyunsarmrated Fatty Acid

** 1 P/S Ratio = -
! 1o Saturated Fatty Acid

oA Fo-S FH3le] plastic mbeo] o 1E 0.5
ml YNLE FA] Y334 7H(Whole Blood Clot-
ting Time)& &4 shc=dl AL&stHh

AL s F FA] epididymal fat padS ]
FAE F3sA g4 5L Homsta%'?
o] el ot FHEAD

2) AZe| dsiety 24

7 BAAE =24 B4

o] & AL Frngs® Vel of3) 2435191,
Y4 9 wiglyceride 82 Flewchers] & Ha ¢
Neri%-o] W4!12g ALg5t 9tk 4 9 wtal choles-
terole: Zakg 9ol ojs] =4slg L, ¥ HDL-
cholesterol2 2143 YA o)A chlesterol esterascE
o8¢ Ah AR(FAAY, dB) e 2 FHs YTk

Y. 284 7H(Bleeding Time), HI-LmA7}
(Whole blood dotting time)!¥ MDA(Malondialdeh-
yde) AAdzke] &7g19

2381 7H2 Homswy V0] 93l 243193,
HEGIA7H HanG o] BPE0e) o)dled &4}
et

4% $3 A MDA} thromboxane Ay(TXAg)
ERE FEH oz AAETE B 24015717

3led, MDA ZA o8 TXA, AAFS A 2435
et

o Eaw A At x4 B

H49 &L Bligh and Dyerg!® oz FZ3)
Q.

Hago A F&H F2 2L pool upste] 2t
g iHEsEte 71A ZRolE2#H 9 (Gas
Chromatography, GC) o] Alg &2 AM&a¢u}?.

GCo &4 z3¢g (Tabe 3)7 Zt}

3. ABRY XYMz BY

A&sel A oY e ZE N §F s0uE
ASgo] e Fof Qe W] oaf Aze
F, A g dasze 2 wHos AR
24€ ¥4

4. Xz e SHAzE

YEEA 2o 4 7Y FFAY FFEQ
A& AN, 2 Ao HAEA e fo)4 L
@=0.05 $FoA Duncan’s muliiple range test<)
Sate] AR B o] (A)sh A7) (B)
o L a=005 FEo| 229 BREHoE
451t

Al
=

13

EEL

1. HE wstet Ao[E8

AEFEY AFASE (Table 4)0) +F31Q o)
LA BF AF F71FL 457 A5 F F 5ol Yol
WE AZ|FHOBR GYTFHE 125 AASE HE
Brh foFez o Fioh 2t 25 % A Fe|

Table 3. The condition of Gas-Chromatography

(GC)
Instrument Hewlet-Packard 5840 A/GC
Column Carbowax 20M-Fused Silica
Capillary Column 0.2mm i.d.X25m
Detector FILD,
Column Temp. | 110~210C(Rate ; 2T/min)
Inj. Temp. 240T
Det. Temp. 280TC
Carrier Gas Helium (20am/sec.)
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Table 4. Final weight, body weight gain and food effidency ratio

Groups Final Body Body Weight Food Ifficiency
Weeks of Feeding Diet Weight(g) Gain(g/day) Ratio
SE 287.89+ 7.98% 527+ 0.24* 0.31%0.0082
PE 287.78+ 7.64* 572+ 0.17* 0.32+0.0112
# week RB 289.22+ 10.222 517+ 0.262 0.30% 0.0162
MX 308.13+ 7.91* 5.56+0.272 0.31x£0.0162
SE 428.40L 15.24 3.681+ 0.21b 0.18+ 0.010b
PE 436.30% 20.42° 3.66L£ 0.31b 0.204 0.008b
12 week
RB 430.80+ 19.89b 5.66F 0.25b 0.19% 0.008P
MX 469.50L 18.77° 4.96+ 0.22° 0.20+ 0.008"
Significant Factor®) A, B A, B B

DMeant $.E.

DValues with different alphabet within the column were significant different at @=0.05 by Duncan’ s muldple

range test.

$Statistical significance of A and B factors was calculated by 2-way ANOVA

A > Diet effect was significant at a=0.05

B ! Feeding Period cffect was significant at @=0.05

A& F7AEL Qlo] 4F 9HF Adae] meEAe
Yats 1297F o AAdle dAYE € F
Atk Ao} FFol| wpehrs MX(mixed oil)Fo]
g2 ol vlel 9d HF AF F7Mke] @A,
zZk £3re) 5§ Aol gt o)gkze] dY
B AT F7HEE ALS 71306 w2 Aol 7} iy
o] ¥ YA T, & Fibol| FEHI Aol
BolZ gdth EARE BFHHA AFEFIY
FaEYI o] FWo] By FHPEd, B 4Y
A= EAES $AFD o 23 PE(Perlla o) &
o] A%, 45 PEZC] 7] HFo] 713 Hgeorlt
FroAo] ol o] Fe] £7] AF A HUL,
= dd BT AT UMY FAedAE g
# H-93HQ Folrt g1t

o] AEL 4 AJZF FEC] 125 ASF
FAERY o 2o, Ao T/ 02 93
o)== gl21ch(Table 4).

2. X|HxE 2| 27

AL gg $33547] 98] F34 epididymal
fat pad®] FA= Table 594 B+ vle} Zo) 1254
AMEEE FEo] 45 AMESE HEED ¢ FoH,
Aol FFRA mdAME 459 125004 AAHT
(SE)o] 7% M9T mixed oildo] 7bg worch

Table b. Epididymal Far Pad(EFP) weight and E.F.P.

Index
Groups Epididymal EF.P
Weeks of | Diet Fat Index(mg/g
Feeding Pad(g) Body wt.)
SE D 98440502 | 10.25+0.917
PE 3.54+ (0.31¢ 11.98+ 0.83*
4 week -
RB 3.4530.282 11.841£ 0.65%
MX 3.89+0.222 12.824+ 0.552
SE 7.57£0.77 17.58+ 1.72b
PE 8.30% 0.745< | 18.73% 1.08b¢
12 week
RB 8.48+1.18% | 17.95+ 1.77%
MX 10.09+ 1.24¢ 21.76% 2.05¢
Significant Factor®? A, B A, B
DMeanz S.E.

Dvalues with different alphabet within the column
were significant different at ¢=0.05 by Duncan’s
multiple range test.

#)Statistical significance of A and B factors was calcula-
ted by 2-way ANOVA
A | Diet effect was significant at a=0.05
B : Feeding Period effect was significant at a=0.05

Epididymal fat pade] #A& ATz J& e
AWHS F epididymal fat pad FAe) AL 9
FNAR 125 AR F AEo] 47 A FAERY
o AA vol7} E4F HAFAAFTAA Auke] F
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1S & 5 AT Ao] FF o b= mixed
ollZ(MX)e] THE o Hl&] Zoich

3. "W X|E g

LAY £ APEEE 57100 GE 7
Fole gReu, Aol EFe| YoAAE Hol}
9]o] 123=0] PE(Perilla oil)o] 7} wekal, MX
Zo] 7} &ktH(Table 6).

Y FAAPEFEL AFS7]70d B8 F95
Q Aol gl ot Aol EF slolAe 1254
PE(perilla oil) 73} SE(sesame oil)Fo] £-FH o8
Li9}3 RB(rice bran oil)Fo] §9F o0& =5ttt

F AW % cholesterol 32 A5 7] 7t mabais
4 A3 FAE] 125 AMSE AFEY 799
o2 ¥ Atk 49 TR glolE 479 1270
PET®] #oFoz 7} w9k, 125] RBI-]
=2 4 H3] 9tk AW HDL-Cholesterol €]
BFe ALS V)7 wE feFQd Aole ;R
L, Ae] FHd glojA= RBE o] T wof ¥
FoAe 7 & AYES BP}. HDL-Choleste-
rol?] % Cholesterolol] ™3+ H} &2 A}&A[7tol| o}
FME 125 AT AE0] 4F ASF AR
o Atk HolFFe ojME PEF ] foHox

7HE =skt

4, @A Iz Olxs o

28 A)7HL Table 704 & £ gl&%o], A7)
Zrel W Aol figlont, Ho] Fxdl e
439} 125 RSoA PEFo] thE T H3 &
Ao 7 AUL, SETe] thE ol Hla] @&t

AYGTA L ARR7|Te] YA E 125 AL
¥ FEol 45 ASE FEEY ¢ @ §$aH
Atk o] FHA W Aol gldh

1070 9] HAgoA AAHE MDAY FEFe A}
§717e] ME {oAQd Aole gdon, Aol
ZF7 M= 4579 125N PELH SET 0]
FagolA MDA FFo] W& AYE BHL,
RBTH MXT£ F& 2% Bt PEFT SET
oM x PEvFe] MDA ##o] § He HF$S
Bt}

FAFLE 2t w-dw-62] B &E& 2T
o g Hole} ALG 7|7ke] B4ve] A 24
oBA WG EERA Table 8o AA=HAct &
AR AHE3 GCE FA40] H= HY7HA 14!
0,16:0,18:1,18:2,18:.:3,20:0,20:4,20:.5
9] GC peak HWEE Aitste] FAF FAE 100

Table 6. Serum Total lipid, Trglyceride, Total cholesterol(TChol) and HDIL-Cholesterol(HDL) and

HDL/TChol Ratio

Groups Total Lipid Triglyceride Total HDL HDL/TChol
Weeks of | Diet (mg/dl serum) (mg/dl serurn) Cholesterol Cholesterol Ratio
Feeding (mg/d]l serum) |(mg/d]l serum)

SE | 199.50£11.282 | 101.30% 4.50% | 96.60+ 5.922 | 48.74+ 2.40% | 0.50+ 0.03%
4 wedk PE 209.50+ 12,312 99.70+ 7.42%c | 8043+ 2/46% | 43.16+ 4.19% | 0.51* 0.04%
RB 248.384 20.190 124.17% 4.61P¢ | 94.38% 9.81% [ 55.04+ 5.18% | 0.59+ 0.08b¢
MX | 224.11+12.83%® 141.83% 15.754 96.00+ 3.00* |38.52+1.902 |0.40% 0.022
SE 227.63% 9,093 93.20+ 9.214 78.90+ 8.14% [ 40,33+ 5912 | 0.51% 0.05%
19 week PE 200.70% 16.912 96.80+ 9.80% | 73.60+ 5.55° | 53.16% 5.732 | 0.73+ 0.05¢
RB 29938+ 13.58% 128,431+ 10.82¢ | 97.00:10.413 | 64.65% 9.06% | 0.57+ 0.05°
MX | 242.40% 14.60% 106.22+ 6.123c | 78,71+ 1.67° | 49.23+3.84% | 0.70% 0.06%
Signif cant Factor® A A A B A AB
DMean= S.E.

DValues with different alphabet within the column were significant different at 6=0.05, by Duncan’ s muliiple

range test.

$Statistical significance of A and B factors was calculated by 2-way ANOVA

A Diet effect was significant at @=0.05

— 518 —



Hed

k]

Table 7. Bleeding time, Whole Clotting Time and MDA(malondialdehyde) formaton content

Groups Bleeding Time Whole Blood Cloting | MDA Formaton Content
Weeks of Feeding Diet (sec.) Time(sec.) (n mol/10? plateler)
SE 14530+ 15.25%2) 152,88+ 6.56% $.92+ 1.66%
PE $15.80+ 24,284 132.44+ 9.552 6.80+£0.572
4 week
RB 29544+ 99.1]bc 137.00% 15.252 14.89+ 3,193
MX 215.83+ 36.63b¢ 130.50+ 14.352 15.47+ 4.71%
SE 90.13+ 6.30% 84.635+ 10.770 6.57% 0.992
PE 250.00+ 36.80¢4 87.14+ 6.35b 4.98+0.882
12 week
RB 209.90+ 26.61b¢ 83.85+t 2.78b 19.89£ 9.55%
MX 217.50+F 29.79b¢ §6.00t 7.86° 2552+ 8.95°
Significant Factor® A B A
DMeant §.E.

Dyalues with different alphaber within the column were significant different at @=0.05 by Duncan’ s rultiple

range test,

OSuadstical significance of A and B factors was caleulated by 2-way ANOVA

A ! Diet effect was significant at a=0.05

B : Feeding Period effect was significant at a=0.05

Table 8. Relatve Fatty acids composition of platelet (unit: %)
Weeks 4 week 12 week
Diet
- SE PE RB MX SE PE RB MX
Fatty Acid
14:0 1.2 1.8 1.5
1610 37.2 57.8 56.3 42.7 31.5 31.3 26.7 29.8
18 : 1(w-9) 4.1 3.7 8.4 3.6 5.6 7.7 8.1 3.8
2(w-6) 29.7 341 27.8 26.4 35.2 334 28.5 22.9
3(w-3) - 0.8 - - - - - -
20:0 11 L5 Q.5 0.5 - — - -
4(w-6) 19.3 18.0 25.1 24.2 18.5 15.4 29.3 32.1
5(w-3) 52 4.2 0.6 5.1 9.3 10.3 7.4 9.9
§+20 w-3/w-6 0.105 0.096 0.011 0.090 0.173 0.211 0.128 0.180
o7 dAstn ZAZe] At 24L& FA dlgo] 7} Hokth RBge] 27|7bke A 2T w-3

gk JdAA =Xz JeRpf o)

18 carbon¥} 20 carbon®] w-6AH-4bEo] off 3
18 carbon® 20carbon®) w-3AFAIE L] H|EL
Aqbsled BE, 453 B0k ARS8 5 2] ¢ 18420
carbon®] w-3/w-6 ¥]-&0] SEZL 0,105, PEZ-2 0.
096, RBT2 0.011, MXTL 0.090 o]gx, 125
B ALS S A9 4o 18+20 carbong] w-3/w-6
H]-g-o] SET& 0.178, PEZE 0.211, RBF 2 0.128,
MXT-€ 0.180 o]}t PET ] 457 SEXFET}
w-3/w-62] H| & o] Zgront, 12F ol &= w-8/w-69]

fw-69] HZo] 7} Eth AM& 7t H|W
SEE, A&7]ko] dojHESW(1257) w-3/w-69]
Hl&o] F7hE A

=T

1. AL X|gt =Xt #H Triglyceride(TG) &gt
S0 O|X = HE

Table 4, 694 B ule} Ze] o]yt &7}

2t AE FrIEe AiEEd, A0 A9 =

ok
M2
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Fe 27k 9], vhol 7k BTkl wet ATAE
Auro] Z7bste] A7 e) Wsd R ke A
o} 2 glth ¥hd ¥xy TG e 7| e
Wil gk 4% 98z B9, PE(porilla oil)
F3} SE(sesame oil) & A FAE A1, 97
TeEEE W A EArh RB(rice bran oil)
o AW 248 Ageoy, A TG #FL =
gtth MX(Mixed oil)F& AWEHHL @kort
q3 TG &= 1224 PEE, SET Y H]£3 £
Folgttk. WA MXEFL2 84 TG AW 54
zZog 7t Aog Azs & ¢ Ut

g3 ZAAY §FL PEFH SEXe] ThE F
o Hl8) Wi, RBFS g ol 3 w5kt
Zb f-A) 9] At 248 B, AR A=
/S rado7} ¥, B4R EAFS AAHR
t} 2okth. Hamis520¢) Rile] ojstd B35
Z|¥ake]  hypolipidemic effect=s w-371¢ w-67)
kAt A 7Ee) Aol Hrhe BEEE 71915
wEtA] w6419 BEE AL w-3A BEEF
At 25 83o XA FFg FRAFAUL
o} M B NPT S50 FAR-) P/S
ratio7} £& Zlol B4 F4 AW FIFHS #FA
gt gt ¢ d] RBE R T} P/S ratio?} W2
MXT9 A% 1257d) 8% $4 A% ¥l RB
ZRY o @oith ole fA At 24E &
o), mixed oilo] 5374 7}7 longer chain fauy
add(F&F 207) of ) o) Anz AZtEct ¢
o Aol e WIT MXTE € W, §F9
Aoz AEHo| shsshd FAATHEANM=
A AHE o= FE 7o L gl A
d=e Aer 43 & + AT

2. @& & Cholesterol@} HDL/Total choleste-
rol ratio0ll O|X|& Ag

83 cholesterol &L 430]| PE(perilla oil) -],

12520 PEF, SE(sesame oil)7 MX(mixed oil)

o] vtk 4 fAe At 24 By, £

7)5= P/S ratios} w-S/w-6 rator} & FA el

vle] ki, BASE w-3Aw-6 ratos WHOIA,

P/S ratio’} E7)-8-¢ BlF FFo)I, mixed

oil-& w-3/w-6 rado7} E7FETHE Bk, P/S ra-
tio= 714 wokA| gt Eo]3HA longer chain(gis
207 ¢S 7AX 2 YAk wEkA A choleste-
rol 38 w-3/w-6 ratio®} P/S ratiool] <]3A F
ke urA kot AZAET 3% PEFY By 4
zZBEl 83 cholesterol gEFo] B¥otw, £ E74
&2 Aubat ZA o)A w-3/w-6 ratio’} THE Tl
03 S e AL 2 W, L w-iw-b rato9]
&4 cholesterolg @5 A A7} longer chaine|t}
P/S ratioZ} ¥ cholesterole] wlA= AdHEL) 7]
ez v wa yehds Aez AZdn of
Aol AFE w-3 AWE FHoE FARS o
22 292 o, YA cholesterolo] T4t
R.7123)9} hypocholesterolemic effecte™ w-6 A
ARt} w-3 At A o Flon Aol EXE
=7} 7tg4E F7Mdvhe Battel 9X@d.

w-3 Z|dkxbe] @3 cholesterolS ZA4A 7l 7]
22 high PUFA 2|74l 2)#} biliary phospholipid°]
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