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=ABSTRACT=

Young male rats were fed for 4 weeks on different experimental diets containg 8 % (w./w)
fat ; sardine oil, soybean oil and lard.

In the sardine oil group, total cholesterol and triglyceride concentrations in plasma were
significantly lower than in the soybean oil and lard group. The proportions of ®-3 polyunsatu-
rated fatty acids in erythrocyte membrane phospholipids were significantly higher in the sar-
dine oil-fed animals. By sardine oil ingestion, lipid peroxde levels in the plasma and liver
were elevated while atocopherol concentrations were lowered, compared to the other grou-

ps. However, erythrocyte osmotic fragility was unaffected by the different fat diets.
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Table 1. Composition of Experimental Diet

(g/kg diet)

Exp. gr_ orps Sardine oil Soybean oil Lard
Ingredients

Corn starch 503 503 503
Suerose 200 200 200
Casein 150 150 150
Sardine oil 80 - -
Soybean oil - 80 -
Lard - - 80
Cellulose 20 20 20
Salt mixture? 35 35 35
Vitamin mixture? 10 10 10
Choline bitartrate 2 2 2

1) Salt mixture(g/kg mixture) : Calcium phosphate
dibasic, 500 : Sodium chloride, 74 ; Potassium ci-
trate monohydrate, 220 ; Potassium sulfate, 52 ;
Magnesium oxide, 24 > Manganous carbonate, 3.5
; Ferric citrate, 6 s Zinc carbonate, 1.6 : Cupric
carbonate, 0.3 ¢ Potassium iodate, 001 : Sodium
selenite, 0.01 ; “Chromium potassium sulfate, 0.55
3 Sucrose to make 1,000 (AIN-76™)

2) Vitamin mixture (per kg mixture) : Thiamin -
HCL, 600mg : Riboflavin, 600mg ; Pyridoxine *
HCL, 700mg ; Nicotinic acid, 3g ; D-Calcium pa-
ntothenate, 1.6g 5 Folic acid, 200mg : D-Biotin, 20
mg ; Cyanocobalamin, lmg ; Vitamin A, 400,000IU
; Vitamin E(dl-a~tocopherol cetatle), 5000 U
Cholecalciferol, 2.5mg : Menaquinone, 5mg  Su-
crose to make 1,000g(AIN-76™)
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Table 2. Fatty acid compositions and peroixde values
of the dietary fats used in the experiment
(area %)

Fatty acid Sarocﬁne Soybean oil  Lard
14:0 7.5 - 2,8
15:0 0.6 - 0.1
16:0 16. 9 10. 7 25. 0

01 10. 9 tr? 3.1

L 4w3 2.6 - -
17.0 L0 0.1 0.6

: 1.7 tr 0.2
18:0 4. 0 3.8 12. 0

o1 11. 1 22. 4 42. 7

. 2m6 1.1 53. 0 9. 2

- 3wb 0.4 1. 2 0.3

! 3w3 0.6 7.6 -

I 406 2.7 - -
201 2.5 — 1. 3

I 2w6 — 0.1 0.3

: 3wb - 0.5

403 0.8 tr -

> 5mw3 19. 0 - -
22:1 3.0 - -

D 4wb 1.4 - =

. bw3 2.3 - -

. 6w3 9.1 - -
Unknown? 0.9 0. 4 2.6
-3 poly? 371 7. 6 -
w-6 poly? 2.9 54. 8 95
P/S ratio® 1.33 427 0.24
P 233.2 57.06 11. 3
Peroxide value? 0.9 0.7 0.2

mEq/kg

1) Trace( {0.1%)

2) Unknown fatty acids

3) ®-3 polyenoic fatty acids

4) w6 polyenoic fatty acids

5) Polyunsaturated to saturated fatty acid ratio

6) Peroxidizability index of the PUFA(see text for ex-
planation)
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Table 3. Concentrations of total-cholesterol, HDL-cholesterol, triglyceride and phospholipid in the plasma of rats

fed on the experimental diets?

(mg/100 ml plasma %)

Exp. gruops Sardine oil Soybean oil Lard
Total-cholesterol 137.374+2.987 155.061-4.18" 156.71+1.42
HDL~cholesterol 61.001-2.01 60.491.3.08 58.30+2.90
HDL-chol/Total-chol 0.4510.01° 0.391:0.01* 0.3710.02°
Triglyceride 103.751-4.23° 141.463-627° 163.92114.18°
Phospholipid 117.19+3.242 116.25+-4.05 144.07£5.93°

1) MeantSE(n=6)

2) Values on the same line not sharing a common superscript are significantly different at 0.=0.05 level by Tur-

key' s test
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Table 4. Fatty acid composition in erythrocyte membrane phospholipids of rats fed on the
experimental diets?

(area%)

Fatty acid Sardine oil Soybean oil Lard
14:0 1 3%0.6 1410. 8 1. 610. 3
b | tr? tr 0. 10 1
15:0 2. 110, 1 19+0. 1 2. 040. 1
16:0 22. 611. 6 20743 2 23. 5£0. 9
-1 1. 9£0. 1 09+0. 5 0. 8+0. 5

- 4w3 - 0. 410. 2 -
17 .0 1. 840. 1 1.910. 4 1. 6£0. 4
1 0. 3+001 0410. 1 0. 41+0. 2
18:0 17. 5%0. 5 16.81+2. 1 18. 0£1. 2
1 14. 11£0. 5 13.1+1. 2 14. 843 1
1 206 6. 510. 2 12.3:+0. o 9. 240. 7

I 3w6 tr 12+1. 2 tr

. 403 0. 840.1 1.1%0. 5 tr

201 0. 410, 1 - tr
- 2m6 tr 1240. 9 0. 710. 6
: 306 1. 040. 1 31t2 0 2. 41+0. 9
. 406 11. 540. 5° 14211, 0° 18. 3+1. 3
- 4w3 0. 410. 2 0.8+0. 6 0. 410. 3

L b3 5. 910, & 04+0. 3 tr®
22 406 1. 940. 8 22+0. 9 2. 3+0. 9
. b6 — 0.31+0. 2 0. 3&0. 2
. 5m3 2. 110 12 1.010. 4 0. 3£0. 2¢
I 6w3 4, 5%0. 12 1440, 2¢ 0. 8+0. 4

24:1 - 0.610. 6 -
unknown % 3. 240 9 28+0. 2 2. 641, 2
w-3 poly® 13. 910.38° 5.041.02¢ 1. 4+062°
-6 poly® 21.°0+1.11° 34.6+1.29 33, 4+1.35%
P/S ratio” 0.771-0.06 091-+0.16 0.74+0.02
PI® 152.0 +5.05 117.0 -+3.62° 108.0 E£547°

Mean + SE(n=3)

trace( <0.1%)

Values on the same line not sharing a common superscript are significantly different at o =0.05level by Turkey's
test

Unknown fatty acids

®-3 polyenvic fatty acids

®-6 polyenoic fatty acids

Polyunsaturated to saturated fatty acid ratio

Peroxidizability index of the PUFA(see text for explanation)
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AEE B9

FR HolA e FHEo 29 FolgF, o)
%, =2 24 2 a-tocopherol# -2 100g2] X
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Table 5. Lipid peroxide level and a-tocopherol content in the plasma and liver of rats fed on the experimental

diets?
Sardine oil Soybean oil Lard
—Plasma Lipid peroxide 3. 5+ 0242 2.15+0.18 1561+0.08°
© (nmol MDA®/m)
@ -tocopherol 115741420 16.6010.26° 19.964-1.620
(#g/ml)
—Liver  Lipid peroxide 340, 8122, 8 178, 5+7. 2 142. 6+7. 1
{nmol MDA /g wet wt.)
@-tocopherol 34.98+1.70” 43114162 47071115
(#g/g wet wt)

1) Mean + SE(n=6)

2) Values on the same line not sharing a common superscript are significantly different at a=0.05 level by Tur-

key's test
3) Malondialdehyde

1004

-1 ®—® soybean oil
®— - -® sardine oil
N @ —@ lard

60

% Hemolysis
$

1
0.7 ng 0.5
% NaCl

) 1 1 1

04 0.3 02 0.3

Fig. 1. Erythrocyte osmotic fragility. Mean +SE
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&] hemolysis?t 3713 A4S BA2H 04

%ZNaCls ol A= FolgfTd RFHTol =
Aol B3] himolysis 7F F7FH .21} o2 A
109 B%E F ol § Fxo M WIS 71x
T Aol T2 hemolysis?t S7HH AT G
= g2 RAolth $H B HHeA ZAHE F
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