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The Effect of Grape Seed Oil, Perilla Oil, or Corn Oil-Containing Diet on
Lipid Patterns in Rats and Fatty-Acid Composition in Their Liver Tissues
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ABSTRACT

The study analyzed the lipid patterns and fatty acid compositions of serum and liver tissues in groups of Sparague-
Dawley rats. Some of the groups were fed with an basal diet, which contained corn oil (C), grape seed oil (GSO), or
perilla oil (P), and the others were fed with a high fat diet, which had cholesterol (1%) and lard (10%) mixed with
com oil (CHF), grape seed oil (GSHF), or perilla oil (PHF). The amount of dietary intake was higher for the basal
diet groups than the high fat diet groups. And diet efficiency was significantly low in the group of rats fed with the
basal diet mixed with perilla oil. From the analysis of the serum lipid patterns, a significant decrease in total lipid
concentration was observed in the group of rats fed on the basal diet mixed with perilla oil and the high fat diet group.
The levels of triglyceride and phospholipid were significantly low in the basal diet group when perilla oil or grape seed
oil was involved. The ordinary diet groups showed significantly higher in HDL-C than the high fat diet groups. There
was no significant difference among the basal diet groups, whether the diet was mixed with grape seed oil, perilla oil, or
comn oil. However, a significant increase in HDL-C was observed in the group of rats fed with the high fat diet
containing perilla oil. For LDL-C, there was a significant difference between the high fat diet groups and the basal diet
groups. LDL-C was especially low in the group of rats fed with the high fat diet to which perilla oil was added, and the
grape seed-added high fat diet group showed a decreasing tendency in LDL-C. The content of total fat, total cholesterol,
and triglyceride was the lowest in the group of rats fed with the perilla oil-containing basal diet, and this group was
followed in order by the grape seed oil-containing diet group and corn oil-containing diet group. In the analysis of the
fatty-acid composition in liver tissue, the high fat diet groups showed an increase in saturated fatty acids and
polyunsaturated fatty acids, but a decrease in mono unsaturated fatty acids when compared to the basal diet groups. The
composition ratio of fatty acids varied according to which type of oil the diet contains. Our finding suggest that grape
seed oil was an apparent diet effect on the fatty-acid composition. (Korean J Nutrition 38(1): 3 ~10, 2005)
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2 FUloA Auid AE AR AR, STIHA, HF F
2 9 52239] Hof 59 resveratrold] FFE A%
Ay} e 10.77 mg/g seed, A% 11.53 mg/g seed
2 HF 29.29 mg/g seedo] T YA FFelE THiHo
PR FE Rog By vp ok T 52X 7189 &
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FZ3R=d] ofelgol Yol &0l Rk A2 Kang 57
Tee] gd ¢k 23%9 71§ 5 85~90%7HA FE3}
= RS st B33k vl Qi) Campbell $9 £&
Aol 2AWo] 26% 2 T3k, AW ZAE palmitic
acid (Cy.o) 8.20%, stearic (Cy.o) 2.05%, oleic acid
(Cis:1) 20.33%, L linoleic acid (Cis.5) 67.83%
linolenic acid (Cy.5)7F 0.05%2 B33} x|9Hke] gHato]
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1. A HZ

Ut SIS ATl FRlEl) AlE Ax 3 FAERL
S Azl ule) 43k Alzsle] d8sty WA B
WA AlEE ARSI, S5 (57 & AlSel
A T8Itk 8 10~12%2 EEHE 95~100Co
A 208 A% E-85x7 sl 3087 A4 why 3 o
S EH471Z 12} 1~2 mm AL YAE 3l 23 B2
0.5 mm ©J3} YAT/Z Bk EHE A E steam
boileroll 0.8~0.9 kg - flcm®e] ¢H o2 10BAE T
Al 3 g FX7F F3E 4F $27)0) 6~8 kg S
ol F&319dth olw] k2t 400 kg/em’oIA 2~3
£ 550~600 kg/cm®ollA 108 283 700 kg/cm?ollA
715 E30] gojd WA FEsle] YLl sk
A AlEE ARSI

2. NHUFE NS H 4O

SDF 3 60vEE AJRE 20 + 5T, 5 55~60%,
12 hr light—dark cycle®] Z7eM 1P AlgS} B8 F
3] Fa3hiA &3 HSA F Gl s 109
A L5 /T (C: Corn o) FEAFT (GSO: Grape
seed oil), SE70-FT(P: Perilla oil), XA + S5
T (CHF: Corn oil + 1% cholesterol + 10% lard oil), 12
Ak + LM (GSHF: Grape seed oil + 1% chole-
sterol + 10% lard oil}, ZAW + E74- (PHF: Perilla
oil + 1% cholesterol + 10% lard oil) & 6722 Yo
977 AHS3IR T, Ao]2A)E& Table 13 Bk B3} AlR
£ 2 AT AFded A 22 Az AF5E &
A3leth. Aol dHHE skl b IR Ao] A
(food efficiency ratio: FER)2 AR§717F £t A5 571
Fe A 7IEeL AR Holgo 2 o] b 7
o] AXta3ict (Table 1).
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2o F&(FER, %) = x 100
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1) Nasd

7y 5L 348 1247 AEE] BAAT) L, ethyl ether
E ulHAIZ] § BRE Ak 2ol FAPIE o]
431 APk AP AL AT 24413 B



A % 3,000 rpmelA] 2083 AR @38 EElst
ek AE 71 AL AR AEjadge] A F A
AzAE A T S35 B2 H7K -80T
o ¥ rasict A&¢ 2+ 22L& 0.1 mM pho-
sphate buffer pH 7.4)2 1:9 v)&2 H718l vl #
A3} dlon Y AN ~70C deep frezzerol]
Bt 24F B4 A8t

2) YYNA T 2

A 1 total cholesterol (TC), triglyceride (TG) 1
2]3 HDL-C &&= ADVIA 1650 (Jeol, Japan) S ©]
£-3}9], phospholipid (PL)& Cobas Mira Plus (Roche,
Switzerland) & ©]&3}o] A3t} LDL-C Fried-
wald¥” [LDL-C = FZ#2eE — (HDL-C + 44
vk o) o]s)) AXFEIS T, Atherogenic indexs WA
F24] Choi 579 ¥hfiel we} [(FZ¥28lE — HDL—
C)/HDL-C] el 23 AlAtetsich

3) UEE 4 A I £
A W AL 392 #3E Yoon 579 W n}
F Zo2HE T Zakg o2 Sk

Table 1. Composition of experimental diets (g/kg diet)

1
nore dien?“’“ps’) C ©SO P CHF GSHF PHF
Corn starch 698 698 698 586.75 586.75 586.75
Casein 150 150 150 150 150 150
Mineral Mix” 40 40 40 40 40 40
Vitamin Mix” 10 10 10 10 10 10
Choline chloride 2 2 2 2 2 2
Corn oil 100 - — 100 - -
Grape seed oil - 100 - - 100 -
Perilla oit - - 100 - - 100
Lard - - - 100 100 100
Cholesterol - - - 10 10 10
Taurocholic acid 126 125 125 1256 125

"C: Com oil diet, GSO: Grape seed oil diet, P: Perilla oil diet,
CHF: Corn oil diet + 1% cholesterol + 10% lard, GSHF: Grape
seed oil diet + 1% cholestero! + 10% lard, PHF: Perilla oil diet + 1%
cholesterol + 10% lard

®Mineral mixture (g/kg min. mix) according to AIN-76: Calcium
phosphate, dibasic 500.0, zinc carbonate 1.6, sodium chloride
740, cupric carbonate 0.3, potassium citrate monchydrate 220.0,
potassium iodate 0.0}, potassium sulfate 52.0, sodium selenite
0.01, manganese carbonate 3.5, chromium potassium sulfate
0.55, magnesium oxide 24.0, feric citrate 6.0, powderded to
make 1000.0g

®Vitamin mixture (g/kg vit. mix.) according to AIN-76: Thiamine-
HCI 0.6, biotin 0.02, riboflavin 0.6, cyanocobalamin 0.001, pyrid-
oxine-HCI 0.7, retinyl acetate 0.8, nicotinic acid 3.0, DL-a-toco-
pherol 3.8, Ca-panthothenate 1.6, 7-dehydro-cholesterol 0.0025,
folic acid 0.2, menadione 0.005, powdered to make 1000.0 g
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2% Y% Ax ®° 7kEA Y methanol : benzen : 2, 2—
dimethoxypropane : H,SO, = 37 : 20 : 5 : 29 H]&=
Hjgte A|oF} heptane-d ¥ H 70°C water batholA]
12087 Whe3tsith. 1 F A5 sodium sulfated
A% o] i BF AASI A2 o7t F gas
chromatography (Hewlett Packard 5890 SERIES I
Plus, USA) & At A4S Table 29 2 =H0%
A8k

4. FHAH

ABPAIR= SAS programe ©]43l 2zt A¥LF 3
o3 EFEAE AL, 2 APFEe vlae 49
ujx] $AHEA (one—way analysis of variance) & 3 &
@ =0.05°|4 Duncan’s multiple range testol] &3} z}
AT FAxze] FA8S A8k =3 2 A¥ARt
(At 2o]A 29 xlo], B: AojAd A Ao Y o
g} ol5e] 1% ZE (A*B : 299 Aolgt A

Table 2. GC condition for analysis of fatty acid composition of
fiver tissue

Hewlett Packard 5890 SERIES Ii Plus, USA

sP™ 2330 capillary column (30 cm X 0.25 mm
X 0.2 zm film thick mess)

Held at 140C for 3 min, then temperature
programed at 2°C/min to 220C. and held
at this point for o further 5 min

Carrier gas N

Detector FID

Instrument

Column

Column temp

450

400

350 -

300

Body weight ()

250
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Experiment period (weeks)

Fig. 1. Changed of Body weight during the experimental pe-
riods. O: Corn oil, {3 Grape seed oil, A: Perilia cil, @: Com oil
+ 1% cholesterol + 10% lard, W: Grape seed oil + 1% cholesterol
+10% lard, A: Perilia oil+ 1% cholesterol + 10% lard.



6/39°] ThE $A9) AN 3%

13 ARy of tigt AL o =0.05 FFoA ol el &
AMEA (two—way analysis of variance) 22 #9A-& A
g3t

9 18

3

H

1. M55 13, AoKIFE X IR

2] FF9 A8HAE FAT 9 AFE =34
= Fig. 13 o} ZF & 28 FHE] 757kK] AFo| F#
3] F7lslth7t P& 855 E HETEL IFATE Al
Fo] sk A7z B A e Ao Fhshe A
o7 FAFHUEH o] A= F 52 AFIME EAF
T3 Al AFo] fFer stk Byt bt 9l
7ol AlF el A3t s Aer FAE £ 2
ol dFZ, AsErE L Holdg 3 ZAv= Table 37
At} CHF T #F dojddzde] 3oz A=
B3k AFeUIRol w2 Aor Yehy XeHfU &
A2 A7t A3 AF F7HES AT Aot
T3 Ao] A& PFAA 7P @8y CHF#olA 718
=9kt o)de] Arf= Aol o] AellA gastric emp-
tyingS X|AAIA Ao iHRE ZaATIY I &
AolU5E Aok ZHAdrhs Byl dxsh= 4
A cE®® 2k7 Aol 7A| 3 A Table 49} 2t
24 Ao A= AF 1002 3RE W oz
Ehd A02 71 FAlE oA FRel #A]
AukAlo] A2 FAVF F7RIRILTY A7) FAE A
HTE 7o) & 2olE YERR] 4#9keyt GSHE 7o 7
A3 Agoidch

2. g% NEmE
83 W AAFHFS ST 23 Table 59 2ot &

A FAY %L P PHFZOIN f93 o 7459
I GSOTH CoME A7k Yehdx] esich kg PHF
T5 CHF$} GSHFT Brt 3 8% A2 &% 9 Hes
AR Aoz vebge) 38 Atherogenic index (Al
£74 A= Fig. 28 2&ul, 1A% o]z}t opd Uy
olefl i zlo|7} YERA] 9iSkAITE CHF ¢l ®isll PHF
T3} GSHFZolM fAoz #Aaslt. ol E7h3
EERAR7F S5rfol v P/SY vlgo] w1 AEY &
HES FFE Fo} o] AFHS 879 ¥ A drLE
NAAZ Ao g FAECE? dHFiA35Ql HDL-
C/LDL-C )7} zAw2lo] FeollA thE Ao|xde] 1]
3lo] PHRZOA #9302 FIy9 AL 8% xAdRe
T3 uPelE A} Az o2 Qs T3
Azl Al A7) Robrl Aoz AtgHch =3 HDL-C

Table 4. Liver and kidney weight per 100 g body weight of ex-
perimental groups

Liver weight/100 g Kidney weight/100 g

Groups” B.W. (@) BW. (g

C 2.591+0.1857° 0.619 + 0.030%°
GSO 2.553 +0.123° 0.644 + 0.064%®
P 2.393+0.165° 0.679 = 0.066°
CHF 4,049 + 0.403° 0.671 = 0.050°
GSHF 4,025 +0.461° 0.610+0.045°
PHF 3.828 +0.455° 0.619 % 0.043°
SF (2-way)” B A+B

PC: Com oil diet, GSO: Grape seed oil diet, P: Perilla oil diet,
CHF: Cormn oil diet + 1% cholesterol + 10% lard, GSHF: Grape
seed oil diet + 1% cholesterol + 10% iard, PHF: Perilla oil diet + 1%
cholesterol + 10% lard

”Mean + SD (n=10)

®Values within a column with different superscripts are signifi-
cantly different at a = 0.05 by Duncan’s multiple range test.
“Statistical significance of experimental factors was calculated
based on 2-way ANOVA. A: Effect of dietary ol type was signi-
ficant at a = 0.05, B: Effect of dietary fat level was significant at
a=0.05

Table 3. Body weight gain, total food intake and food efficiency ratio (FER)

Groups” Body weight gain (g/? week) Total food intake (g/9 week) FER? (%)

C 160.0 + 29.92¢ 1549.77 + 71.95"° 10.387 + 2.224°
GSO 140.7 £ 51.50% 1562552 + 151.07° 9.388 + 3.500%
P 117.0 = 32.81° 1541.93 £ 138.60° 7.651 + 2.126°
CHF 156.6 + 32.7¢6° 1344.38 + 142.09" 11.751 = 2.708°
GSHF 133.2 + 36.12% 1412.31 + 143.63%° 9.308 + 2,072
PHF 152.8 + 25.20° 1448.67 + 158.25% 10.605 * 1.742°
SF (2-way)® B A B

PC: Com oil diet, GSO: Grape seed oil diet, P: Perilla oil diet, CHF: Com oil diet + 1% cholesterol + 10% lard, GSHF: Grape seed oil diet
+ 1% cholesterol + 10% lard, PHF: Perilla oil diet + 1% cholesterol + 10% lard
2FER (%) = [Body weight increased during experimental period (g) /Total food intake weight during experimental period (g)] x 100

“Mean = SD (n=10)

“Values within a column with different superscripts are significantly different at a = 0.05 by Duncan’s multiple range test.
statistical significance of experimental factors was calculated based on 2-way ANOVA. A: Effect of dietary oil type was significant

ot a = 0.05, B: Effect of dietary fat level was significant at a = 0.05
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Table 5. Total cholesterol, triglyceride, HDL-cholesterol, LDL-cholesterol, phospholipid and total iipid in serum

Groups” TL (mg/dL) 1C (mg/dL) TG (mg/dL) HDL-C (mg/dl)  LDL-C (mg/dL) PL (mg/dL)

C 233.5 + 27.71%° 748 + 866 670+ 1271° 252 + 4.2¢° 344+ 978° 96.3 = 10.40°
GSO 234.2 + 24.51° 72.5 + 13.78° 64.7 £ 11.76™ 26.6 + 2.19° 348 £ 863° 92.4 + 13.02%
P 155.9 + 20.48° 497+ 872 484 + 9.06° 228 +4.71° 17.2 = 4.63° 57.8 £13.32°
CHF 265.6 + 91,37° 129.9 + 58.65° 55.7 + 19.14° 9.3 + 560° 94,1 + 46.41° 80.9 * 17.58"
GSHF 262.8 + 88,73° 132.8 + 68,13° 52.0 £ 19.34 8.1 + 404° 76.3 + 40.89° 77.1 £18.63°
PHF 160.1 + 18.47° 56.9 + 13.24° 609 £ 9.75%° 147 + 3.30° 30.0 + 12.90° 423+ 6.80°
SF (2-way)® A A.B AxB B, A*B A, B, A+B A B

"C: Com oll, GSO: Grape seed oil, P: Perilia oil, CHF: Corn oil + 1% cholesterol + 10% lard, GSHF: Grape seed oil + 1% cholestero! +

10% lard, PHF: Perilla oil + 1% cholesterol + 10% fard
Mean = SD (n=10)

®Values within a column with different superscripts are significantly different ot a = 0.05 by Duncan’s multiple range test.
“Statistical significance of experimental factors was calculated based on 2-way ANOVA. A: Effect of dietary oil type was significant

of a=0.05, B: Effect of dietary fat level was significant at @ =0.05
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Fig. 2. Effect of dietary oil on atherogenic index in rafs. Each bar
is the mean standard deviations for triplication experiment of
ten rafs. Different alphabets in bar show statistically difference
at e =0.05 by Duncan'’s multiple range test (C: Com oil, GSO:
Grape seed oil, P: Perilla oil, CHF: Corn oil + 1% cholesterol + 10%
lard oil, GSHF: Grape seed oil + 1% cholesterol + 10% lard oil, PHF:
Perilla oil + 1% cholesterol + 10% lard oil ).

Fig. 3. Effect of dietary grape seed oit on serum HDL-C: LDL-C
rafio in rats. Each bar is the mean standard deviations for
triplication experiment of ten rats. Different alphabets in bar
show statistically difference at ¢ =0.05 by Duncan’s multiple
range test (C: Corn oil diet, GSO: Grape seed oil diet, P: Perilia
oil diet, CHF: Cormn oil diet + 1% cholesterol + 10% lard, GSHF:
Grape seed oil diet + 1% cholesterol + 10% lard, PHF: Perilia oif
diet +1% cholestero! + 10% lard) .
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Table 6. Total lipid, total cholesterol and triglyceride in liver
tissue

Table 7. Fatty acid compositions of liver tissue of the rats fed the
experimental diets (peak area %)

. b
Liver Croups”  ~ Gso P CHF GSHE  PHF
. L (mg/gliver TC (mgig liver TG (mg/giver  Fattyacid N\
Groups tissue) tissue) tissue) 12:0 0.0389" 0.0352 0.0805 0.0903 0.0575 0.0917
C 509+ 7.385°° 133+ 1.661°° 585+0912° 14:0 0.3833 1.5198 0.3078 0.3426 0.3298 0.2148
GSO 528+ 6280° 99+ 2153° 458+0.826° 15:0 0.0856 0.0425 0.0709 0.0490 0.033C 0.0143
P 516+ 7.749° 85% 1.200° 4.13+0.465" 16:0 26,2854 23.655621.994417.223617.978315.6637
CHF 209.9+36.928° 456+ 9.770° 10.27 +2.453° 17:0 0.1102 0.1192 0.1314 0.1063 0.0707 0.548
GSHF 232.9+41.996° 56.1£12.647° 7.33+£1.415° 18:0 17.1188 18.614317.5262 7.8988 9.4271 9.5641
PHF 2329+ 34,578° 57.8% 9.344° 6.46 +0.906™ 20:0 0.1324 0.0267 6.5117 19606 0.257815.7459
SF (2-way)” B B, A+B A, B, A«B 22:0 148999 159651 6.1870 6.0674 4.8300 4.2091
TC: Com oil diet, GSO: Grape seed oil diet, P: Perila oil diet, CHF:  sgturates 59.0545 59.978452.809933.738632.984246.0516
Com oil diet + 1% cholesterol + 10% lard, GSHF: Grape seed ol -
diet + 1% cholesterol + 10% lard, PHF: Perilla oil diet + 1% chole- 167 1n9¢ 10974 08834 1.6721 3.0699 3.2298 3.5431
sterol + 10% lard 18:1 13.1994  9.617620.609333.744029.512232.1571
,Mean £ 5D (n=10) M 068 10501 22.281436.813932.742 35.7002
*Values within a column with different superscripts are signifi- onomers 14296 501 22. 08 : :
Eanﬂy different at a <0.05 by Duncan’s multiple range fest, 18:2 (n-6) 26.6421 29.354024.080829.202534.089218.5709
Stafistical significance of experimental factors was calculated . .
based on 2-way ANOVA. A: Effect of dietary ol type was signi- 18:3 (09 0.0066 0.1666 C.2355 0.2449 0.1846 0.1704
ficant at a = 0.05, B: Effect of dietary fat level was significant at Polymers 26.6487 29.520624.316329.447434.273818.7413
a=005 ' P/S 045 049 046 087 104 04

& AsAIZ Ro2 B8l 1, Igarash 577 ZElHE
A 3RE F9 A 2 U F ZANEET Y 5

[+

5 93z ARG vk £ AT7EFME
EEAF 283 SARE A7 A A2AFT
AA A FRel m2b Al 24 A
Ao YL 7IXE 2R YEhTh ol RIfe} sblet
7] FAHrs} Zo] PUFA 30] & FAa= P Wl &
dAHE D SAAY FFE A v siglen® &
£3} Apide) o AR S0 A3 A SdiaEE EF

£ W3y o FUAHE WS SR Sk

o
5 P

4, WZR9) F A[EiO| AN 7Y

o] F4 AAE Blsld Fois FHY 1x3 3
A F Ak 24 B4 Al Table 73 2tk CY 338
A WA 59.05%, GSOT 59.97% 2 PF 52.80%% ¥
gFdolRl 79 50% olde] TSR FAF o Q)
AL Al E Fojstd TIAHALY Faro) 7hAas}
ook & B3 Auake] 24 C7o) 14.29% GSO
0] 10.50% ¥ Pio] 22.28%¢l v|#] CHFZ 36.81%,
GSHF 32.74% % PHF7°] 35.70%2.% Uutajo|Fy
o S7KEnk 3 o EX3F Ak 24 CFol
26.62%, GSOT°] 29.52% L Pl 24.32%% 1 1AW
2o 2 Foi§ CHF 0| 29.45%, GSHFT©°) 34.27% %
PHFTo] 18.74%% iR} 391 #2119 APpat 2430] vt
AHAT =3 AA Ul A S AX A 240] o

"C: Com oil, GSO: Grape seed oil, P: Perilla oil, CHF: Comn oil +
1% cholesterol + 10% lard, GSHF: Grape seed oil + 1% chole-
sterol + 10% lard, PHF: Perilla oil + 1% cholesterol + 10% lard
*Mean (n=10)

2A vehd R og Az HolF v X At
& ¥ Zo26E, 54944 9 LDL-CY 58 A
A AEAA Ags sty gk ol& PUFAZE 7H3
ol Zhate] A4S AAAT 1 ZEAEHE T2 A
s FHoR OB WS FURAA AR 2o
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