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Effect of Dietary Perilla Seed Oil on Lipid Metabolism in Rats

Jang, Soon-Duck, Rho, Sook-Nyung
Department of Food & Nutrition, Chung Ang University

ABSTRACT

The effects of various dietary fats on plasma lipids, liver lipids, and plasma peroxide
levels were studied in rats fed for 6 wk with diets containing 15 wt% fat, as sesame oil,
raw perilla seed oil, roasted perilla seed oil, heated perilla seed oil. mackerel oil or beef
tallow. TBA values of these lipids during 4 wk storage, and linolenic acid contents of three
kinds of perilla seed oil were also measured. Linolenic acid contents of raw perilla seed
oil, roasted perilla seed oil and heated perilla seed oil were 62.3%,61.6% and 53.1% respecti-
vely. Raw perilla seed oil showed the lowest rate of lipid peroxidation after 4 wk storage
at 4C, and mackerel oil showed the highest peroxidation rate. The plasma cholesterol levels
of rats consuming diets in which the carbohydrate was rice were not affected by n-3 PUFA.
Rather, the degree of peroxidation seems to have a direct effect on cholesterol levels as
shown by the hypocholesterolemic effect of raw perilla seed oil and beef tallow. However,
the HDL- cholesterol level was greater in rats fed either roasted perilla seed oil or mackerel
oil. Rats fed roasted perilla seed oil and raw perilla seed oil had lower levels of plasma
triglycerides than rats fed beef tallow. In rats fed roasted perilla seed oil. the total lipid
and cholesterol contents of liver were significantly lower than in those fed the other kinds
of perilla seed oil.

The plasma lipid peroxide levels were lower in rats fed either roasted perilla seed oil

or beef tallow.

KEY WORDS : perilla seed oil * lipid metabolism * carbon profile - TBA value.
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Table 1. Composition of experimental diets
Dietarv groups
Ingredients SO PO 1 PO 1 PO III MO BT
% (wt)
Rice powder 69.7 69.7 69.7 69.7 69.7 69.7
Casein 10.0 10.0 10.0 10.0 10.0 10.0
Lipid
Sesame 0il(50) 15.0 — - - - -
Raw perilla seed oil(PO I) - 15.0 — — — —
Roasted perilla seed oil(PO 1I) — - 15.0 — — —
Heated perilla seed oil(PO 1IT) — - — 15.0 — —
Mackerel 0il(MO) - - — - 15.0 —
Beef tallow(BT) — — — — - 15.0
Salt mixture! 4.0 4.0 4.0 4.0 4.0 4.0
Vitamin mixture?) 1.0 1.0 1.0 1.0 1.0 1.0
Choline chloride 0.3 0.3 0.3 0.3 0.3 0.3
Total 100.0 100.0 100.0 100.0 100.0 100.0
1) Composition of salt mixture 2) Composition of vitamin mixture
(g/100g salt mix.) (mg/100g)
Calcium carbonate 29.29 Retinol acetate 93.2
Mono potassium phosphate 34.41 Vitamin D3 0.5825
Mono calcium phosphate. 2H,0  0.43 a-Tocopherol acetate 1200.0
Sodium chloride 25.06 Vitamin Kj 6.0
Magnesium sulfate. 7H,O 9.98 Thiamin. HCI 59.0
Copper sulfate. 5H,0 0.156 Vitamin Bo 59.0
Ferric citrate. 6H,O 0.623 Pyridoxine. HCI 29.0
Manganese sulfate. HoO 0.121 Vitamin By 0.2
Zinc chloride 0.02 Vitamin C 588.0
Potassium iodide 0.0005 Biotin 1.0
Ammonium molybdate. 4H,0 0.0025 Folic acid 2.0
Calcium pantothenate 235.0
Nicotinic acid 294.0
Inositol 1176.0

N
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Table 2. Fauv acid composition of six experimental oils and fat added to experimental diets

Farty acid Sesame Raw perilla  Roasted perilla  Heated perilla Mackerel Beef
’ oil seed oil seed oil seed oil oil tallow
%
Cl14:0" 7.7 - - - 1.5 2.3
C16:0 - 5.9 5.8 6.6 20.9 22.6
Cl6:1 - - - - 8.2 3.2
C18:0 3.6 1.5 1.6 1.7 5.4 25.9
C18:1 43.4 17.5 17.6 21.5 29.9 44.3
C18:2 43.5 12.8 13.4 17.1 3.1 1.7
Cl18:3 1.8 62.3 61.6 53.1 - —
C20:5 - - - — 8.2 -
C22:6 - - — - 14.7 —
Total( %) 100.0 100.0 100.0 100.0 100.0 100.0
1) Number of double bonds.
Table 3. TBA values of experimental oils and fat
week Gain for
Group 0 1 2 3 4 £ wks
nmole TBA/g
Sesame oil 43.6 50.0 57.0 63.9 82.9 39.3
Raw perilla seed oil 19.3 18.7 23.5 25.9 29.3 10.0
Roasted perilla seed oil 25.2 28.6 34.5 44.2 54.2 29.0
Heated perilla seed oil 59.3 63.2 73.1 83.2 89.0 29.7
Mackerel oil 45.7 44.6 64.6 84.3 92.1 46.4
Beef tallow 9.3 10.7 15.0 18.7 24 .4 15.1
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Table 5. Food intake, weight gain, feed efficiencv ratios of rats fed various lipid-supplimented diets for

6 weeks
Group Food intake Weight gain FER
g/day g/day

Sesame oil 16.740.501N-82) 6.1+ 0.18N5 0.37£ 0.01NS
Raw perilla seed oil 16.5% 0.84 6.5+ 0.40 0.40% 0.02
Roasted perilla seed oil 16.31 0.40 6.3+ 0.31 0.39% 0.02
Heated perilla seed oil 17.6+ 0.50 7.1+ 0.25 0.40% 0.01
Mackerel oil 17.4%+0.55 6.5+ 0.27 0.37%0.07
Beef tallow 17.6X 0.65 6.8% 0.36 0.39%+ 0.01
1) Meant S.E. )

2) Not significant at a=0.05 by Tukev test

Table 6. Weights of liver and heart of rats fed various lipid-supplimented diets for 6 weeks

Group Liver Heart
&

Sesame oil 9.5+ 087N 1.08+ 0.05N3
Raw perilla seed oil 9.1+ 0.50 1.10+0.05
Roasted perilla seed oil 8.8+ 0.39 1.11£ 0.05
Heated perilla seed oil 9.6+ 0.36 1.14+ 0.02
Mackerel oil 9.6+ 0.43 1.12+0.05
Beef tallow 9.2+ 0.61 1.18+ 0.06

1) Meant S.E.

2) Not significant at a=0.05 by Tukey test

Table 7. Total cholesterol, HDL-cholesterol, triglvceride contents in plasma of rats fed various lipid-supp-
limented diets for 6 weeks

Group Chloesterol HDL-cholesterol Triglyceride
mg/100ml
Sesame oil 66.5+ 1.191bc2 33.7% 2.00? 201.5+ 9.71b
Raw perilla seed oil 58.6% 1.572 $2.0+% 2.14% 146.8+ 11.83%2
Roasted perilla seed oil 66.1+ 1.305 36.6% 1.78" 1322+ 9.85%
Heated perilla seed oil 68.2+ 1.31¢ 296+ 1.612 190.6+ 15.19b
Mackerel oil 62.5+2.37% 34.8+2.04" 175.2+ 7.80b
Beef tallow 58.8% 1.472 29.4+ 1,282 180.9% 9.78b

1) Mean* S.E.M.
92) Values with different alphabet within the column were significantly different at @=0.05 by Tukev

test
n % Afe 53.1%2A, A FAYHA Tt A=
€1 =
g #Re e ARl AA 4TS
A2 F8 WA JEQ linolenic acid7} Wzl ggront 7|24 A AL AD F
AFE 623%, REEMNRE 61.6%, 719E oz 2xAEae) Hsls 2#sle linolenic
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Table 8. Total lipid and cholesterol contents in liver of rats fed various lipid-supplemented diets for

6 weeks

Group Total lipid Cholesterol

mg/g tissue

Sesame oil 5.7£0.101b9) 3.4+ 037"
Raw perilla seed oil 5.9+ 0.21P 3.9%0.31b
Roasted perilla seed oil 4.6+ 0.442 2.3+ 0.242
Heated perilla seed oil 5.7+0.28b 4.2£0.18°
Mackerel oil 5.2+0.162 3.7% 0.25b¢
Beef tallow 5.2+0.25% 2.4+0.13°

1) Meant S.EM.

2) Values with different alphabet within the column were significantlv different at @=0.05 by Tukev

test

Table 9. Lipid peroxide levels in serum of rats fed
various lipid-supplemented diets for 6

weeks
Group Meant S.E.
nmol/ml]

Sesame oil 26.3+ 132201
Raw perilla seed oil 27.7+ 1.51°
Roasted perilla seed oil 22.7+ 1.16*
Heated perilla seed oil 26.9+ 0.91®
Mackerel oil 31.5% 2.43"
Beef tallow 21.4% 0.432

1) Values with different alphabet within the column
were significantly different at a=0.05 by Tukey
test
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