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Effects of Some Antioxidants on the Inhibition of in vitro and in vivo
Lipid Peroxidation of Sardine Oil in Rats
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=ABSTRACT=

This research was to investigate the effects of sardine oil with different antioxidants
on tissue lipid peroxidation and the activity of superoxide dismutase in rats. Young male
rats were fed for 6 weeks on different experimental diets containing 10%(w / w) sar-
dine oil with a-tocopherol(800mg / kg oil), &-tocopherol(1,000mg / kg oil) or rosemary
extract(1,000mg / kg oil) as antioxidant and also sardine oil or lard without antioxidant
as control. In sardine oil group tissue lipid peroxide level and percentage of hemolysis
were increased compared to those of lard group. By the addition of antioxidants, perc-
entage of hemolysis reduced significantly but the lipid peroxide level in liver was una-
ffected. The activities of superoxide dismutase in erythrocyte and liver were not affe-
cted by either sardine oil ingestion or different antioxidants,
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Table 1. Composition of experimental diets (g / kg diet)

Experimental group”

Ingredient

LD SO SO-a SO-¢ SO-R
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-« : Sardine oil4800mg a-tocopherol / kg oil, SO-¢ : Sardine oil+1,000mg
& -tocopherol / kg otl, SO-R : Sardine oil+1,000mg rosemary extract / kg oil

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

3) Vitamin mixture(per kg mixture) : Thiamin. HCI : 600mg, Riboflavin ; 600mg, Pyridoxine. HC} ; 700mg,
Nicotinic acid : 3g, D-Calcium pantothenate : 1.6g, Folic acid ; 200mg, D-Biotin ; 20mg, Cyanocobalamin
: Img, Vitamin A ; 400,000IU, Cholecalciferol ; 2.5mg, Menaquinone ; 5mg, Sucrose to make 1,000g
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Fig. 1. Changes of peroxide values of sardine oil in
the presence of a-tocopherol
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Fig. 2. Changes of peroxide values of sardine oil in
the presence of ¢-tocopherol

[F——-A1 No addition ~E———1M 200ppm

A—A 400ppm O——0 800ppm

@ ——@ 1,000ppm L——— 2,000ppm

pov {mea /o)

g

s 0 %

storage time (gay)

Fig. 3. Changes of peroxide values of sardine oil in
the presence of rosemary extract
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Fig. 4. Changes of carbonyl values of sardine oil in
the presence of natural antioxidants
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Fig. 5. Changes of TBA values of sardine oil in the
presence of natural antioxidants
4&———A No addition
H——4 a-Tocopherol 800ppm
[———-1 ¢-Tocopherol 1,000ppm
l——8 Rosemary extract 1,000ppm
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1) A¥ T hemolysisg&

Saline phospate bufferol] 4 28 312} 244 & 1
hemolysisE # %3 A3+ Table 29} Zo] Hof
242 A5 SOZ22 hemolysis&o] =] 7o
vl A 2A 2715 Q1 a-tocopherol, ¢-tocop-
herol 2 rosemary extract H7}#E0] Akshiz)
AE HrletA L SO H|s|A A TAH
Atk ole)d A= tocopherolo] AP E o
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Table 2. Effect of some antioxidants in sardine
oil on hemolysis of red blood cell in rats®

Group? % Hemolysis

LD 24.54+ 2.12*

SO 88.22+10.48°

SO-a 23.57+ 5.25*

SO-¢& 39.72+11.30°

SO-R 26.58+ 4.71*
1) Xx£SD, n=7

2) LD : Lard, SO: Sardine oil, SO-« : Sardine oil+8
00mg «-tocopherol / kg oil, SO-¢ : Sardine oil+
1,000mg ¢'-tocopherol / kg oil, SO-R : Sardine oil+
1,000mg rosemary extract / kg oil

3) Values within a column with different superscripts
are significantly at p<0.05 by Tukey’s test

AP old vitamin EE H7l8] A gu
2)dte] 2 {F TS 223 LDE Y SOF-& vl w3
2 o SO hemolysis&o] & A& Bucki-
ngham® '#} Draper5®2] Aol Vet ve}
#o] P/S ratior} F71g45 BX AL
itslel] o3 Ay ute] gt & WAs7] Y3t
of vitamin E9] Hggo] Z719 A 71Q1g
Aog Helrh

& z+ 3tsAlo] whE A}olE B a-toc-
opherol ©] hemolysis&< 718 A A JAAZ
vk in vitro A ol A g4tsla #rt B Hold
d-tocopherol 3 7}#0] a-tocopheroli.t} we
AAEHE Yoy ol FEAHIAAE in
vitrool A9} thg AA ol 2] tfAlel whk-§-o
AE Utk RS Je 32 o). Belitz5®
& in vivool] A} a-tocopherol radical#} w83}
o 2FAEE FEA e AR AL
A= 1wt B AR E e FES H A
o, 3§ a-tocopherol-2 ¢'-tocopherololl H]3}o]
7h2/36 2] oxygene©l 213t g Al L3tE v A A
el e 7h 23] 9] oxyenol 9§ 4317} 7]
ul £l in vivo /3l ol A = &-tocopherol B o} -4~
& itstE & Ztevta A& 3. 6-tocopherol
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9] 0.3~2.0%° Egsicts 21® 8o A
2 AL B A3 A+ saline phosphate buffer
o) 41 €] 242 Q1 hemolysis& & & Yo T
Aojxel {9 <4, tocopherol®] H718| &
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2) €% 2 7+ lipid peroxide(LPO) #39

w5}

g Aol 4 ¢} LPO §H3-2 Table 30] 4] ¢} 2o}
EA 7 viate Fola FTolA F7HHE BF
& RO} foA L gllon FitsiA] At
wE Zds B F ok ke LPO &
Hola) 8§25 HFHAZ SOFol X5 4FHAZ
LDZ R 54307 7153180 ol F ol
7t A= B XA AHE o R H 71U g
Rolw o3 Ay Folglf v EPAY
DHAE H7MZ 24NN 719 LPO ¥ &
7t 274 Yok R e AR ot S
A7t w2t LPO9 d4E& AdAAIe &3
g1l e d-tocopherolZ 3 7}3F o] a-tocop-
Table 3. Lipid peroxide levels in plasma and

liver of rats fed the experimental
diets”

Lipid peroxide levels

Group

Liver (nmol MDA? /g Plasma (nmol MDA/m})
LD 203.32+28.10%% 5.36+1.52%8 ¢
SO 402.32+37.87° 7.58+1.60
S0-a 408.20+22.71° 6.90+1.48
S0-¢ 375.74+21.12° 6.86+1.73
SO-R 408.36+24.04° 5.68+0.56

1) X£SD, n=7

2) MDA : Malnondialdehyde

3) Values within a column with different superscripts
are significantly different at p<0.05 by Tukey’s
test

4) Not-significant at p<0.05 by F-test
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LPO gaFo] ¥toy #94< it oz
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223k dol2 HHAZ FHNA 2lo] kg F
100IU(90mg) ¢} dl-a-tocopherol& H7tRS
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T LPO7} ZAE H9o305% S5+5aE et
£ ¥4 58 LPOFES B9 FUG 4o] 1
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A 7t A LPOE #AAE 4 Ud R
Iritani ©] B 19} §-A}sln] HolA A vitamin
E¢] & g 2Fo] 30IU(30mg a-tocopherol acetat-
e) / kg diet®o]31 NAS-NRCe] ##3¥0] 50
IU gh&= AMd 3} vl sl 2 of LPOS) 724E 714
2.7] $13F 400mgo] 42l ¢ a-tocopherol 9]
ALE-& o] vitamin®| #F Foo] & FA4o]
Zo| HnEo] A= GO AF38] AAH o]

o & Roln.

3) Superoxide dismutase(SOD) Al x 2] ¥ 3}

2y e} 74e] SODe 4= 9] ¥ish= Table
4ol X9} o] el E7{ol e {H Ao
£ RolA ggton 3 o] gFitsiA o] H ot
g s g ¥R gttt o] vitamin E
o] H7} f-5o BAGle] SODY HE e &
A E A A 2] ZAdo] ¥3}E A] ¢ gtrh= Kameda
=20 B 719} Y|P}, & vitamin EQ] H7}
7} A8 63712+ SOD2] &4¢] o F& nixA
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BAANZTHE w250 AF AR v|FA B
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Table 4. Superoxide dismutase activities in
erythrocyte and liver fed the experim-
ental diets in rats®

Group Erythrocyte (unit/g Hb) Liver {mg protein)

LD 1308.174+289.39"5 % 61.24+ 5.04*°
S0 1330.86+300.09 62.68+19.78
SO-a 1420.51+133.61 64.32115.67
S0-¢ 1625.041:250.07 60.171 9.51
SO-R 1377.351328.33 73.14% 6.67

1) x4£SD, n=7
2) Not-significant at p<0.05 by F-test

z1o)7} U= Aoz Azte ) Superoxide ran-
dical & 3.7]% thA}7| Fol| M & 7}A] A 5}5H3
2o 2 ALY F2 A ¥ Ao B¥ xR
Ak} dh3-3lo] XA AR E S AASlEE
AZESES 2T A Ao A = ol
3t A A 4k slol] of g uk-3-A Al 2 4] SODeY| 2] 5}
o superoxide radical& H,0,& uv}¥#d9, HO,=
t}A] catalase®} glutathione peroxidase 2] z}-goj)
o3 HO=z SQUHDZ o5 aLA ] whgo
o3| A free radicalZ % & AAE BT F A
E}_.33)

upebA 2] A 7}idste] whoj 491 SODE| &4
%7} P /S ratio®] Z71e} Adshubx]A] o] A7l
oM WA e AAZ v|Fo] B o B
A3 2ANA = SOD7}F 22 matsle] oA )
714312 B§ RS2 AlsEY,

4 =

Aojgf A4 e A RLE A AT
= E&34Q A AAE AAs7] 959 in
vitrooll 41 a-tocopherol, ¢'-tocopherol, rosemary
extract& Q& $F2o2 Hrsted 2+2h 800ppm,
1,000ppm, 1,000ppmo] HAEx=Z ZAIE Yt
o] Fx 9 A& F{ 3 A o] & A REA
gAF o) AFHAIA in vivooll A 2] EIE RA}EHA

2o A5 AUk

Aolglf 43T = A8+ hemolysisg0]
EAT vlgle AA FAEA e ks R A
Ao we} ggH0z FAYULY. Aol
AHATLE EX P vlsle ko] Xd#H4tslzt
AA F7E Ao A8 AshiAA e A7t
LPO9 %715 dAX7)A= £3t4th SODY
A= A58 AW T/ AshiAA ¢
H7} 5ol wgt gz gl

webr] o) f A FHA XA HAtsle] 93 FrlE
LPOY Z#4E 7ML e £839 J4t3)
A AR Frlge A& A4 g
A7} o] FojAjok "k Azd),
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