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ABSTRACT

This study was done to determine the effect of antioxidants added perilla oil diet on the content of
cholesterol, vitamin E, and lipid peroxide in serum and tissue of rats.
Four groups of experimental diets, such as none added perilia oil diet, ascorbic acid added perilla oil

diet, vitamin E added peritla oil diet, EDTA added perilla oil diet were fed ad libitum to the 4 weeks white
male rats of Sprague-Dawley strain.

The results obtained are summarized as follow:

1) The body weight gain in all experimental diet groups was higher than the control gorup and EDTA
added diet group was lower than the other experimental diet group, while the food intake in vitamin E
added diet group was the highest and vitamin C added diet group was the lowest in the control
group.

2) Total cholesterol levels in serum of all experimental diet groups were lower than that of the control
group and especially the level of total cholesterol in none added diet group and witamin C added diet
group were significantly lower than that of control group.

3) HDL—cholesterol levels of all experimental diet groups were lower than that of the control group
and especially none added diet group was significantly lower than that of control group.

4) The activities of glutamic oxaloacetic transaminase {(GOT) in serum of all experimental diet group
except EDTA added diet group were higher than that of the control group and especially none added
diet group was significanly higher than that of the control group. The activities of glutamic pyruvic
transaminase {(GPT) in serum of all experimental diet groups except vitamin C added group were higher
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than that of control group.
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5) Vitamin E levels in serum of none added diet group and vitamin C added diet group were lower than
that of the control group and vitamin E added diet group and EDTA added diet group were higher

than that of the control group.

6) Vitamin E levels in liver of all experimental diet groups were higher than that of control group and
especially none added diet group and vitamin E added diet group were significantly higher than that

of the control group.

7) Lipid peroxide in serum of all experimental diet group were lower than that of control group and

especially EDTA added diet group.

8) Lipid peroxide in liver and spleen of all experimental diet groups were higher than that of the control
group and lipid peroxide in kidney of all experimental diet groups except EDTA added diet group

were higher than that of the control group.

Four these results, as vitamin C, vitamin E and EDTA added diets have an effect to lipid peroxide by
antioxidants, it could be suggested that perilla oil diet has required to add antioxidant because it has not

.sufficient vitamin E for antioxidant and intake and overtake level of perilla oil diet should be studied to go

ahead.
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Table 1. Composition of experimental diets
_ (9/100g diet)
Group
Component —
contro! A 8 C D
Basal diet 100
Carbohydratez) 60 60 60 60
Casein 18 i8 18 i8
Methionine 0.1 0.1 0.1 0.1
Salt mixture>! 4 4 4 4
Vitamin mixture? ] ] ] ]
Cellulose® 17 17 17 17
Ascorbic acid® 0.05
Vitamin E? 0.05
EDTA® 0.05
Test oit? (g/day) 1.5 1.5 1.5 1.5
Table 2.  Chemical characteristics of experimental oils
N ) - peritla oil
characteristics Fed oil
A B C
Acid Value?¥ 2. 10 2. 26 2.48 - 2.24
{odine Value 195.2 202.3 204. 6 200.4
Peroxide Value™ 22 21 16 17
carbony! Value®®!* 103. 981 104,098 104, 215 104. 098
TBA Value 63.4 71.9 Q4.5 Q7.4
* meg/kg
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1) Basal diet: 244/XIAL& Co.

2) Starch:Glucose: Sucrose =70:20:10

3) Salt mixture (g per loog salt mixture) -
CaCO0s3 29.29; CaHPO4, 2H:00.43 ; KH, PO, 34.31,
NaCl1 25.06, Mg SO4+ TH,0 9.98, Fe (C¢H507)
6H.0 0.623, CuSO4* 5H,0 0.156 MnSO4- H,0

0.121, ZnCl; 0.02; KI 0.0005,(NH, s Mo7024 - 4H,0

0.0025.

4) Vitamin mixture (mg per kg diet) : Thim-
in-HC15; Riboflavin 5; Niacinamide 25, Ca—pa-
tothenate 20, pyridoxine* HCl 5, Folic acid 0.5,
Biotin 0.2, vitaminB. 0.03, Iietinyl palmitate (1.
U.) 4000, cholecalciferol (1.U.) 4000, cholin ch-

loride 2000, menadione 0.5.
5) Ascorbic acid : L - Ascorbic acid, Shinyo

pure chemicals Co, Ltd.

6) VitaminE : DL~ a - tocopherol, Merck #) &-.

7) EDTA : Yakuri pure chemicals Co. Ltd/
Japan.

8) Test oil : perilla oil .
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Table 3. Effect of experimental diet on rats body weight, weight gain, food intake and food efficiency
ratio
Feriod Group
Control A B C D
Initial {9) 186+ 30. 33 190+18.71 218+ 13.04 228 +16.43° 238+4.47
| week 204+31.14 217 +25,88% 236+48.227 253+30.94% 257 +16.817
2 week 237 +40.84 2454 32.82 289 +0,97 275+38.45 286 %+17.13
3 week 267 - 39.82 270.6+42.,29 310.2416.59 300.8+38.45 316.7%13.07
4 week 200+40.312. 301.4+58.58% 333.44-12,79” 337.6+33.23% 341.6%£10.76%
Final-initial 104 111.4 115.4 109.6 103.6
Body weight gain {g/day) 3.04 3.13 3.09 3.19 3.05
Food intake (g/day) 17.78 17.95 15.92 18.07 17.09
FER (G 0.19 0.18 0.15 0.17 0.18
a} FER = Food efficiency ratio = Body weight gain/Food intake
b) MeaniS.D, _
1) Significantly different from control group. {P < 0.01)
2) Significantly different from control group. { P < 0.05 )
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Table 4. Effect of experimental diet on total cholesterol, free cholestero! and ester cholesterol
in serum of rats
. ~ (mg/di}
Cholesterol
Group
Total Free Ester 3)
Control 45.83+6.03 10.88+0.78 34.96+5.98
A 320+ 4,027 10.77+2.76 21.2243.13%
B 37.71+4.48% 10.364-1.94%2 27.354+5.22%
C 44.741+4.84 19.19+2, 16" 25.56+ 4, 54
D 44,74+4.84 18.13+1.98 26,62+3.21

a)} Ester cholesterol was calcuated from the difference between total cholesterol and free cholesterol

b} MeantS.D.

1) Significantly different from control group ( P < 0.01 )
2)- Significantly different from control group (P < 0.05 )

Table 5. Effect of experimental diet on HDL-cholesterol and VLDL, LDL-cholesterol in
serum of rats ~ B B ng / d_|_)__.
Group- HDL-cholesterol (A) VLDL, LDL-cholesterol (B)a) B/A
Control 33.92+2.86Y 11.97 £6.06 0.36+0.19
A 17.30 41,76 14.50+4.77 0.86+0.35
B 23.984+2.03 13.73+2.83 0.57 +0.09%
C 25.77 +£1.77 19.18-+5.812 0.753+0.25
D 20.94+0. 59 23.804-4.72% 1.27 £0.39%

a) VLDL, LDL-Cholestero! was calculated from the difference between total cholesterol and HDL-cholesterol

b} Mean1S.D. '

1) Significantly different from controi group { P < 0.001 )
2) Significantly different from control group (P < 0.05)
3) Significantly different from control group (P < 0.01)
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2 A¥ e I3
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Table 6. Effect of experimental diet on GOT
and GPT in serum of rats

(karmen)

Group Got GPT
Control 89.4+32.162 35.4+6.47

A 116.4+ 14,747 45+7.047

B 111.6+13.36 29.4+5,27

C 93.0+17.69 37.2+6.69

_D 64.6+21.38 35.244 38

a} MeanztS.D.

1} Significantly different from control group { P < 0.05 )

7} A dolo) @2 &3 GOP, GPTEH L Table
53 . GOTe A% dzzd v& 771w
e ATONA B g vEhllen GPTE GOT
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Table 7. Effect of experimental diet on serum
vitamin E concentrations :
{mga/%)
Vitamin E concentration
Group
Serum
Control 0.55+0.012
A 0.5240.02
B 0.51+0.02"Y
C 0.57 +0.03?2
D 0.57+0.04
a) MeaniS.D.

1)} Significantly different from control group (P < 0.01)
2) Significantly different from control group (P < 0.05 )

Table 8. Effect of experimental diet on liver
vitamin E concentration

Vitamin E concentration

Group
Liver
Control 0.68+0.05%
A 0.71+0.05
B 0.70-+:0.03
C 0.7240.03Y
D 0.681+0.05
a) Mean:S.D.

1) Significantly different from control group ( P < 0.05 )

Table 9. Contents of lipid peroxide in rat serum

Group Lipid peroxide {(n mol/ml)
Controf 22.5 +4.012’
A 12.07 +1.247
B 11.04 +6. 23
C 9.44+4.36
D 8.93+6.96"
a) MeantS.D,

1) Significantly different from controt group ( P < 0.001)

Ehd E g kel sk A gel Edotar Hud
wH Adlard® $9 A7E =0 o2t vit.Co &

Az 8ol gelitdyn &9 Chatterjee® 54
9} i vit. E, EDTA $°l &43p2r 88 3t
vit.C& AtstER g gt ausin] Awvte 238 '
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Table 10. Contents of lipid peroxide in rat tissue
Lipid peroxide (n mol/g)
Group . _
Liver Kidney Spleen
Control 0.09+0.04% 0.184+0.08 0.0845.47
A 0.28+0.05" 0.3140.04% 0.36+0,03"Y
B 0.1440.09? 0.3010.07 0.3240,07
C 0.144+0.10 0.1840. 11V 0.2340.10%
D 0.09+0.04% 0.12140.11 0.17+0. 10"
a) MeaniS.D.

1) Significantly different from control group { P < 0.001 )
2) Significantly different from control group (P < 0.05 )
3) Significantly different from control group (P <0.02)
4) Significantly different from control group (P < 0.01)
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