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=Abstract=
Relationship between Vitamin E and Polyunsaturated Fat

—— A comparative animal study emphasizing perilla seed oil as a fat constituent—

Yang Cha Lee (Kim), Tong Kyung Kwak and Ki Yull Lee

Department of Food and Nutrition, College of Home Economics, Yonsei University

Perilla (frutescens) seed oil, which is widely used as a source of vegetable oil in Korea, con-
tains a strikingly large amount (58.4% of total fatty acids) of polyunsaturated linolenic acid
(18 : 3) which is one of the essential fatty acids. Our hypothesis was that vitamin E contained
in this oil would not be enough to prevent peroxidation of this polyunsaturated oil.

A comparative study was carried out using rats and chicks devided into seven groups with
various diet combinations emphasizing fat sources for the period of four weeks. The level of
fat in each diet was 15% and animals were fed ad libitum. Various diet combinations were as
follows; perilla seed oil and sesame seed oil with and without vitamin E supplementation,
tallow as a saturated fat source and perilla seed hull group (10% at the expense of carbohy-
drate). The fat constituents of control group were consisted of 50% vegetable oil and 50%
animal fat.

A few important findings are as follows:

1. Rats fed perilla seed oil lost their hair focally around the neck and suffered from a bad
skin lesion at the same place. In chicks, yellow pigmentation both of feather and of skin was
clearly observed only in groups fed perilla seed oil with or without vitamin E supplementation.
The basis of biochemical mechanisms of this phenomena remains as an important research
interest.

2. The mean value for hematocrit was significantly lower for the chicks fed perilla seed oil
than for those fed control diei. This result seems to be attributable to the effect on the red
cell ‘membrane known as peroxidation-hemolysis of vitamin E deficiency.

3. The serum cholesterol level was higher for the rats fed perilla seed oil than for those fed
control diet, whereas in chicks the group fed perilla seced oil showed lower value than the
control group indicating that different animal species could vary in their responses to the same
diet.

4. In pathological examinations, the sign of hepatic fibrosis was seen in the perilla seed hull
group and it was noticeable that the level of hepatic RNA was significantly increased in the

rat recovering from vitamin E deficiency.
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It is hoped that more detailed studies on perilla seed oil and hulls will soon be carried out

in many aspects especially i) at various levels of fat in the diet, ii) in relation to dietary sele-

nium level and iii) to find an optimum level of dietary essential fatty acids in terms of P/S

ratio using various animal species. In the mean time, the public should be informed to preserve

this particular oil with care to minimize fatty acid oxidation and should be discouraged from

overconsuming this oil.

This study was supported by UB (United Board) Research Grant (Graduate School, Yonsei

University, Seoul, Korea)
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Table 1. Linolenic acid(C 18:3) content & P/S!

ratio of various fat and oils

Fat source Lmolemc acld2 P/S References
Perilla oil 58.3 8.7 16
” 58.4 9.2 17
Sesame oil 2.2 4.1 16
” 0.5 4.0 17
” 0.3 2.8 18
"o 1.7 1.9 31
7 0.4 2.4 32
Tallow 0.0 0.06 31

1 Polyunsaturated fatty acid/Saturated fatty acid
2 % of total fatty acids
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. Composition of experimental diet (%)

Rat | I I I W v w w
Dietary Chick | I I ¥ y: i
Constituents \
Carbohydrate? 60 60 60 60 60 60 50
Protein: Casein 18 18 18 18 18 18 18
DL-Met. 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Fat: Perilla oil 3.75 15 — 0.5 15 — 3.75
Sesame oil 3.75 —_ 15 0.5 — 15 3.75
Tallow 7.5 — — 14 — — 7.5
Salt mixture? 4 4 4 4 4 4 4
Vitamin mixture? 1 1 1 1 1 1 1
Celluflour 2 2 2 2 2z 2 2
Perilla hull — — — — — — 10

1 Vitamin E was omitted from Vitamin mixture

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

' 3 Hubbel Mendel Wakeman Mixtures (per 100g)
Calcium carbonate 54.30; Magnesium carbonate 2.50; Magnesium sulfate 1.60; Sodium chloride 6. 305
Potassium chloride 11.20; Potassium phosphate monobasic 21.20; Ferric phosphate 2.05; Potassium
iodide 0.008; Manganase sulfate 0.035; Sodium fluoride 0.01; Aluminium potassium sulfate 0.017;

Cupric sulfate 0.009;
4 Vitamin mixture per Kg diet
Thiamin (in mg) 10; Riboflavin 10;
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Fig. 4. Body wts. during experimental period.
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Fig. 6. Feed Efficiency Ratio (rat).

Table 4. Percentage of organ wt. per body wt. of

* p<{0.05: compared

o—0 1 chicks?*
O—bD IT
O-—a IIL .
-k Ty Organ
Lo | ATAY \ Liver Heart Bile
oo VII ] Group
. /// 1 &%ia&@ﬁoaumamq&%ium@)
. SV I |3.39::0.61(6) | 0.970. 13(6)0. 14+0. 03(6D
120 //\\}\io v 3.23:0. 35(6) | 0.9640. 07(6)i0. 174-0. 03(6)
:/// W j V. 13.2230.6406) | 1.07::0. 25(6)0. 27250, 16(5)
s g’@\\\;,gfi\;}\ /;ﬁz?// W 13.3340.30(5) | 1.04=-0. 26(5)0. 22-£0. 09(3)
gl ~ \9/ 7 |
E //\\\ T / 1 Mean=+S.D.
£100 ﬁ/\\,\ h ‘/ 4 2 Number of animals used
- T
- . P Ve
14 T -
£ - EA .
22| zhe] 9le} A vitamin EE ASREY AT
o me= A 7P73'LZ oro VRS HEHQ I#s vlay]
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Fig. 5. Food intake per week (rat). ote]el]l glol A el gormz 29 vmE
Table 3. Percentage of organ wt. per body wt. of rats®
~_ Organ
T Liver Heart Spleen Kidney
‘Group
I 3.02:40. 2006)% 0. 36::0. 03(6) 0. 20-0. 03(6) 0.71+0. 08(6)
i 3. 192:0. 25(5) 0. 413-0. 04(5) 0. 31:10. 10(5 0. 70=£0. 08(5)
o 4. 06+1. 14(6)* 0. 4740. 12(6) 0. 304-0. 11(6) 0. 87-+0. 17(6D
v 3. 0540. 25(6) 0. 372-0. 04(6) 0. 242-0. 03(6) 0. 62-:0. 08(6)
v 2.86--0. 15(5) 0. 394-0. 03(5) 0.244-0. 03(5) 0.74=0. 05(5)
il 3.57+0.51(6) 0. 3740. 05(6) 0. 3740. 26(6) 0. 68=0. 30(6)
i 3.21+0. 25(6) 0. 393-0. 05(6D 0. 20-0. 05(6) 0. 73=0. 05(6)
1 Mean=+S.D. 2 Number of animals used

to group I
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Table 5. Hematocrit!

\ggii
Rat Chick
Group
I 51.34:2. 2(6)? 32.84+1.3(5)
I 49. 8+-5. 9(5) 28. 31£5. 4(6)*
| 50. 2+2. 6(6)
I 51.241. 0(6) 32.344.5(6)
) 48. 02, 6(4) '23.58. 2(60*
W 52.5:1.9(6)
i 51.241.5(6) 35.248. 1(5)

1 Mean=+S.D.

(Volume of packed red: cells in m1/100 m! blood)
2 Number of animals used

* p<{0. 05:
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Table 6. Serum cholesterol level Cn{g % )t

%
Rat t-test® i Chick t-test*®

Group
1 67. 0= 7.6(6)? 220.2:£27. 4(5)
1 88.61+19.7(5) NS 167. 2240. 6(6) p<<0. 05
I 146. 3+-30. 5(6) p<0. 001 |
v 112, 0£12. 9(6) p<0. 001 260. 2+12. 5(6) p<<0. 001
N 106. 0+14. 5(5) p<0. 001 177. 3428, 2(6) p<<0.05
| 165. 2+25. 8(6) p<C0. 001 -
Vi 104. 8+22. 2(6) p<0.01 207.013. 3(5) NS

1 Mean+S.D. ' 2 Number of animals used

* Compared to group |
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ii) Liver & =ju}steksl cholesterol 3k
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Ho ¢} Taylor®Z= dog, rat, rabbits] ¢&iAd &
# 239} cholesterol k2 FA- 319w,
9 FHE vEstE e 259 24 2¥s cho-
lesterol §t8k2 719 29t3, spleen, kidney, liver,
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Table 7 Liver fat content (g %)*

w
Rat Chick
Group ™~
1 9., 2342. 64(6)* 8.76£1. 16(5)
I 9. 19+1.56(5) 8. 48-4-1. 69(6)
il 8. 25+2. 19(6D
I 8. 00+1.99(6> 8.85::2. 09(6)
Vv 8. 23+1.57(5) 8.69:+1. 88(6)
7 8. 75+1. 93(6)
Vi 8. 42:52.76(6) 8. 16=1. 20(5)

1 Mean-+S.D.
2 Number of animals used

Table 8. Liver total cholesterol level (mg %)

\?330165 Chick
Group ™
1 308.92:45. 1(6)* | 291. 6=£58. 6(5)
I 308. 045. 3(5) 276. 8419, 5(6)
il 297. 7 4:48. 4(6)
v 285. 6:4-35. 3(6) 279. 1+72. 5(6)
v 282. 1:+:38. 3(5) 240. 7270, 7(6)
u 283. 2--42. 6(6D
W 314. 3£54. 3(6) 287. 6:+32. 0(5)
1 Mean=S.D.

2 Number of animals used
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