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The Changes of Erythrocyte Feature and Ca Concentration in Rat Fed
the Diet Containing Different Common Oils in Korea . Sesame Oil,
Perilla Qil, Rice Bran Qil and Mixed Qil

Kim, Sook He - Hong, Mee Young
Department of Food & Nutrition, Ewha Womans Universily, Seoul, Korea

ABSTRACT

In this experiment, we investigated the changes of crythrocyte feature and Ca concentration
in rat fed the diet containing 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, 0.03 and 0.112, respectively. P/S ratio of each
group was 9.64, 1049, 558 and 1.68, respectively.

Perilla oil(w-3 rich) increased w-3/w-6 ratio of ervthrocyte membrane, decreased the amount
of trapped Ca and inhibited the decrease of cell volume. These results indicate that it maybe
increase erythrocyle fluidity and deformability, and affect erythrocyte function.

In conclusion, w=3 rich perilla oil affects erythrocyte feature.
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Table 1. Composition of Dicts

Groups SE* PE* RB* MX*

Diet ingredients

Composition of macronuwmients(% of energy content)

Corn starch %] 55 55 55
Casein 15 15 15 15
Fat 30 30 30 30

source of fat
Sesame oil Perilla oil Rice bran oil Mixed oil**

Composition of micronumients(g/kg diet)

Salt mixture 40 40 40 40
Vitamin A.D. mixture 1ml Iml 1ml 1ml
Vitamin E.K. mixture 2ml 2ml 2ml 2ml
Water soluble vitamins™** - - - -
Vitamin Bjp!! 1ml 1ml 1ml 1ml

* . SE(sesame oil), PE(perilla oil), RB(rice bran oil), MX(mixed oil)
“* ! Mixed oil—Beef wallow 25%, Fish oil 25%, Soybean oil 25%, Palm oil 19%, Sesame oil 4%, Perilla

wnn ot 2% (mg/kg Diet)
' Choline chloride 2,000
Thiamin hydrocholride 10
Riboflavin 20
Nicotinic acid 120
Pyridoxine 10
Caldum pantoihenate 100
Biotin 0.05
Folic acid 4
Inositol 500
p-Amino benzoic acid 100
Table 2. Faty acids composition of Dietary Oils (Unit : %)
oil - Sesame oil Perilla oil Rice Bran oi Mixed oil*
Fatty acid
12.0 0.2
14:0 2.2
16:0 9.4 8.7 15.2 25.4
130 7.8
1(w-9) 30.0 17.1 37.2 25.5
2(w-6) 60.5 30.4 46.2 27.0
3(w-3) 0.1 438 14 3.0
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

* I Galculated Value
Polyunsaturated Farry Acid

** I P/ Ratio= -
! © Saturated Famy Acid
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Table 4. Relatve fatty acids composition of RBC membrane (Unit: %)
Weeks 4 Week 12 Week
Diet
oy aad | PE REB MX SE PE RE MX
14:0 5.5 0.1 1.9
16 10 30.5 34.9 43.1 38.5 18.3 17.8 19.5 20.2
18 : 1(w-9) 7.8 5.4 4.6 2.2 1.4 3.6 3.6 2.6
2(w-6) 30.3 33.6 23.9 25.2 45.8 511 42.8 37.0
3(w-3) - — - - - ~ - —
20.0 1.2 - 2.3 0.9 - 0.5 - 0.1
4(w-6) 29.1 21.6 25.4 28.8 27.8 15.3 26.1 27.8
5(w-3) 1.2 4.6 0.8 0.9 8.7 13.7 8.1 10.6
18+20
w-3/w-6 0.020 0.083 0.016 0.017 0.122 0.213 0.118 0.164
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Table 5. Concenmaton of Red Blood Cell{RBC) Ca, Red Blood Cell Membrane Ca and Trapped Ca

™ Gfroups RBC Ca RBC membrane Ca Trapped Ca
Weeks o .
feeding Diet (ng/200ml ccil) (pg/100m] cell) {ng/100ml cell)
SE 54614 9842 2 104.7+ 13.6b¢ 363.7+ 16.13
PE 518.84 49.2¢ 123.9% 7.0¢ 396.0£72.12
4 week
RB 468.81 31,6 124.74 14.2¢ 548.4+ 39.6°
MX 456.5£ 80.9 289.34+ 46.74 149.7+ 18.2b
SE 112.5+ 19.1b 67.5% 7.23¢ 99 3+ 23.4b
PE 80.0% 8.2° 68.4% 8.0%b¢ 29.0+ 2.8°
12 week 7
RB 88.5+ 94° 47 4+ 12,02 5491 11.25
MX 105.6211.6" 31.0% 7.52 81.5+21.5>
Significant factor ¥ A B A, B, AB A, B, AB
") Meanz S.F.
2) Values with different alphaber within the column were significant different at @=0.05 by Duncan’s multiple
range test.

%) Sravistical significance of A and B factors was calculated by 2-way ANOVA
A Diet effect was significant at a=0.05
B [ Feeding Period effect was significant at ¢=0.05
AB ! There 15 interacion between diet and feeding period at a=0.05

Table 6. Mean Corpuscular Volume(MCV) and Mean Corpuscular Hb Concentration(MCHC)

Groups Mcv MCHC
Weeks of feeding Diet (mm?®) (%)
SE 6]l 84+ 0912 2 54,82+ 0,162
PE 60.88+ 0.432 $5.90+ 0.122
4 week
RB 63.08% 2.102 $6.00% 0.282
MX 61.13+ 0.847 35.33+ 0.35%
SE 54881 1.76P 34.67+ 1.20%
PE 55.60% 0.95P 34.00+ 0.00®
12 week
RB 58,67+ 0.38P 34.00% 0.71°
MX 52.60F 0.250 $5.00% 0.0022
Significant factor® A B B
D Meant S.E.
2 Values 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 calculated by 2-way ANOVA
A Diet effect was significant at ¢=0.05
B : Feeding Period effect was significant at a=0.05

Akt 24S & gy gle oz Reld. ol Aol Akt e FERE FH, ol
kst E7]f= w-3/w-6 ratio’t =L, AYF Brown=®9] w-3 AlY X3l xurito) Ayt
g APt AN PETO| 4F2E & TR AWA 24d gg e Raug A
U] w-8/w-6 ratio7} %5t7] WEolck E7Fol B2 o}

linolenic acdZ2 % E EPAZ A# 2 Frl= HET FA7GT 17T, mixed oilZe] AP Tutel] A
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