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ABSTRACT

The effects of dietary intake of sardine oil containing a-tocopherol(800mg/kg oil), 8-toco-
pherol(1,000mg/kg oil) or rosemary extract(1000mg/kg oil) on the tocopherols and lipid
peroxide levels in plasma and liver were investigated in rats. Ten % sardine oil with an-
tioxidant was added to the basic diet containing 30 IU of vitamin E per kg diet.

The sardine oil groups showed higher liver weight per hody weight than that of lard
group. Lipid peroxide(LPO) level in liver was significantly higher in the sardine oil groups,
therefore the addition of antioxidants had no effect on the LPO values. a-Tocopherol con-
tents in the plasma and liver were greatly lowered by sardine oil ingestion. The addition
of a-tocophercl. B-tocopherol or rosemary extract increased the tocopherols contents in pla-
sma and liver. However, with the amount of antioxidants used in this experiment, tocophe-
rols levels in tissue fed sardine oil were lower than those of lard group.

KEY WORDS : sardine oil - antioxidants - plasma tocopherols - peroxide.
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Z e a-tocopherol(a) 800ppm, 8-tocopherol
(5) 1000ppm % rosemary extract(R) 1000ppm<
Arpstgch. ASHAAE ASE o 2
pherole Sigmatt AFE AHEFE L rosemary
extracie €2 McCormickAF A EFL22 rosemary
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Table 1. Composition of experimental diets
Ingredient Experimental group!
i LD 30 S0-a S0-8 SO-R
g/kg diet
Corn starch 500 500 500 500 500
Sucrose 100 100 100 100, 100
Casein 200 200 200 200 200
Lard 100 - - - -
Sardine oil - 100 100 100 100
Cellulose 50 50 50 50 50
DL-Methionine 3 3 3 3 3
AIN Mineral mix?’ 35 35 35 35 35
AIN Vitamin mix® 10 10 10 10 10
Choline bitartrate 2 2 2 2 2

1) LD : Lard, SO : Sardine oil, SO-g- : Sardine oil+800mg a-tocopherol/kg oil, 80-5 - Sardine oil+10
00mg §-tocopherol/kg oil, SO-R © Sardine oil+1000mg rosemary extract/kg oil

2) AIN-76™(J Nutr 107 : 1340-1348, 1977)

3) Vitamin mixture(per Kg mixture) + Thiamin - HCL . 600mg, Riboflavin : 600mg, pyridoxine * HCL :
700mg, Nicotinic acid : 3g, D-Calcium pantothenate - 1.6g, Folic acid : 200mg, D-Biotin - 20mg, Cya-
nocobalamin : 1mg, Vitamin A 400,000IU, Vitamin E: 3,000IU, Cholecalcifero! : 2.5mg, Menaqui-

none : bmg Sucrose to make 1000g
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Fattv acid Sardine oil Lard
3. Al Huru area %
140 6.1 2.8
D Ag&3 150 0.7 0.1
}‘E]ﬁ'}-}q ‘To";rlij"é.ﬂ]' ]‘-‘lﬁ.’]"] 3}:‘?- ’1‘;[{'_‘_?5 {}]—ﬁ%‘% 16 . 0 184 25.0
9l A5 ZHaFer AF &3 244 Wiy 1 77 31
BAAA N dAAN 2w AFY HE o4 "4 n3 12 -
= st 170 14 0.6
D 89 2 0 A4 - " .
. . § . 180 4.0 12.0
MEIIHER F OAIE @A #HAEE 1 135 407
ethyl etherZ oH&l 7] heart puncture® T4 "9 16 19 99
& AAY ¥ heparin¥e]7t H A F o] wol 3, "3 m3 10 .
000rpmol A 159:2F AAEAAA g Eds 13 16 05 0.3
o tocopherol&+4& AtEZ AMRIHT UL A 4 n3 33 -
g F4 dasted AP Erz A48 & ZAE 9201 43 13
ST 0L dry iceE £2 ethanol BN F& "2 n6 03 0.3
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stEct. "4 06 1.7 ~
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ml® ethyl alcoholg 7H8te] proteinS A Astxn n-6 poly” 6.2 9.8
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2 £¢3d 3000pmAld 1087 FAEIF g PP 2166 101
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high performance liquid chromatography(HPLC) 3) n-6 polyenoic fatty acids

= 0] = . X . o 4) Polyunsaturated to saturated fatty acids ratio
A FURAL Perkin ElmeriHSeries 410081 1) plirt Vi index of the PUFA. PIO= %
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Table 3. Operating conditions for high perfor-
mance liquid chromatography

Colum Pecosphere-3CR C18
Eluent Methanol-water (97 © 3)
Flow rate + Iml/min

Detector LC 90UV detector
Wavelength 293 nm

Integrator LC 1-100

Tocopherol®] ¥&E4Y 29 g B-, v- 2 -
tocopherol2 Supelco Inc. (USA) AESE, toco-
pherol #&& £wlZ %9 np-hexane® HPLC ©]
%492 29 methyl alcohol % waterss Mallin-
chrodt Inc.(USAJAES AMg3tsith telAM e
- tocopherol £4& 10% 7 homogenate ImiS 8}
of 23 KOHE #3AIWE ggeMe §9%
HHe g FERNFGAY, 3 g AEE 2
B chromatogram 4l £ ¥ Z tocopherold %
P& ZFEEZA9 retention timed ¥ o] el
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Table 4. Body weight gain and ratio of liver
weight to body weight of rats fed the
experimental diets?

Groups  Rody weight gain LW/BW2
g/day ¢

LD 4,86+ 0.90 2.78+ 0,202
S0 5.01+0.74 3.154 019
$0-a. 499+ 0.71 3.09+ 0.13°
50-6 529+ 0.64 312+ 0,18
S0-R 5.47+0.84 3.18+ 0.09°
1) X+8D, n=7

2) Liver weight/Body weight

3) Values on the same column not sharing a co-
mmon superscript are significantly different at
p<(0.05 by Tukey's test

Table 5. Lipid peroxide levels in plasma and liver
of rats fed the experimental diets!

Lipid peroxide level

Groups Plasma Liver

nmol MDAZm! nmo! MDA/g
LD 6.73+ 1.82 14152+ 21.142%
S0 8.89+ 1.63 639.85+ 71.48"
S0-a 7.95% 2.52 597.30+ 78.87°
$0-5 7.04+ 125 620.85+ 31.32"
SO-R 7.62% 2.06 586.36+ 69.43°
1) X+ 8D, n=7

2) MDA | Malnondiadehyde

3) Values within a column with different supers-
cripts are significantly different at p<{0.05 by
Tukey's test
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Fig. 1. High performance liquid chromatogram of
standard mixture containing 0.25ug each -,
B- v and &-tocopherol 1. a-tocopherol, 2.
B-and y-tocopherol, 3 * &-tocopheral.
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Table 6. Tocopherols levels in plasma and liver of rats fed the experimental diets!

Plasma tocopherols

Liver tocopherols

Groups

a Bty o Bty &

pg/ml ug/g

LD 6.39% 0392 0.60+0.09 NF¥ 16.32+1.28°  2.28+0.39 NF
S0 3.87+ 0.40F  0.48% 0.07 NF 6300943 1.724043 NF
50-¢ 501+ 041> 050+ 0.08 NF 1060 1.90°  1.92+0.30 NF
50-5 4124043 0524008 1414031 7430720 1854028 198046
SO-R 498+ 037" 054+ 0.04 NF 957+ 1.76°  198+0.12 NF
1) X+5D, n=7

2) Values within a column with different superscripts are significantly different at p<<0.05 by

Tukey's test
3) Not found
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Fig. 2. High performance liquid chromatogram of a
liver extract. 1: a-tocopherol, 2: B-and y-
tocopherol.
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