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요 약 

Methyl linoleate의 자동산화와 인지질에 작용하는 lipoxygenase의 활성에 미치는 탄닌산과 알파토코페롤 

의 영향을 HPLC로 조사하였다. 반응혼합물은 methyl linoleate 70mM, 라디칼 생성제 AMVN와 탄닌산 및 

알파토코페롤 각각 0.7mM를 함유하였다. 

Hydroperxide 생성량을 측정하여, 탄닌산과 알파토코페롤이 상당히 좋은 항상화제임을 알았고, 인지질 1 

마I에 탄닌산과 알파토코페롤을 각각 lµM 함유한 혼합물에 효소를 첨가하여 활성 억제효과를 측정하여, 탄 

닌산과 알파토코페롤이 좋은 효소 활성 억제작용을 하고 있음을 알았다. 

Introduction 

Lipid oxidation in food has much corncern in 

recent years. It is clear understood that nu

tritional damage, disorderat in toxic substance, 

producing and variable flavor in edible oils come 

from the autoxidation of polyunsaturated fatty 

acids and lipoxygenase activity_ 1-7> 

The superoxide anion radical, hydrogen per

oxide, the hydroxyl radical, and singlet oxygen 

molecule as an oxygen generation in food has 

been studied. 8∼11> Carotenoid pigments are wi

dely distributed in plant-kingdom, and p-caro-

tene is able to inactive electronically excited 

molecules. The excited compound, singlet oxy

gen molecules, is generated by several ways, 

such as the lipid peroxidation and enzymeti

cally. The antioxidants for lipid peroxidation 

and some inhibitor of lipoxygenase decreased 

the rate of formation of linoleate hydroper
oxides. 12∼14) 

The quenching of 102 by tocopherol depend on 

a free hydroxyl gr。up in the chromane ring. 

Tocopherols are known to act as antioxidants by 

donating a hydrogen atom to chain-propagating 

free radicals.15-17> Tannin(mostly tannic acid) 

extracted from variable plant, is reacted on lipid 

% 



2 남 현 근 

oxidation as an antioxidant. is> There fore, the 

tannic acid as an 킹itio잉dant on methyl linoleate 

autoxidation and inhibition of lipoxygenase has 

been studied. 

Materials and Methods 

Mate꺼als 

Methyl linoleate, α-tocopherol, tannic acid, 

lipoxygenase, and phosph이ipid were provided 

by Sigma Chemical Co. (St. Louis, Missouri, 

USA). Mimyristyl phosphad ylcholine (DMPC) 

and radical initiator, 2, 2-azobis(2, 4-dimethyl

V허eronitril) (AMVN) were obtained from Wako 

Pure Chemical Industries, (Osaka, Japan). 

Methods 

In Experiment 1. Tannic acid and a-tocoph

erol O.lµM 

hexane/isopropanol(l: l, v/v, 

added to were each a mixture of 

lrnl) containing 

methyl linoleate lOOµM. Oxidation was initiated 

by ad벼ng a hexane solution of AMVN(lOµM in 

0. lrnl) and the reaction mixture was incubated 

with continuous shaking under air in the dark at 

37 ℃. At proper time intervals, aliquots of the 

reaction mixture 10µ/ took out and injected into 

the HPLC column. 

In Experiment 2. The reaction mixture of 

DMPC solution(9µM) and phosphatidylcholine 

(PC) solution ( lµM) put into screw capped test 

tube, and then the solvent was removed by ni

trogen gas. After that, added 0.9rnl O.OlM Tris

HCl buffer(pH 7.4) and inhibitors O.lµM each, 

and mixed vigorously. The enzyme solution(en

zyme lOmg/rnl) added, and incubated the mix

ture at 37 ℃ with continuous shaking. In order 

to reaction stopped, chloroform O.lrnl and meth 

킹iol O.lml were added. 

The reaction mixture was shaked well and 

centrifuge at 3500rpm for 5rninutes, then lower 
portion 50µl took out, and evaporate s。!vent by 

韓國油化學會誌

nitrogen gas. The residue was dissolved in hex

ane and injected into the HPLC column. 

HPLC. HPLC operation conditions were shi

madzu LC-4A SPD-2A model, Zorbax SIL(4.6 

mm× 250mm) and YMC-C8(6mm× 150mm) co

lumn used, 킹id the flow rate was maintained at 

2. Oml I min. 까ie elutriated solution was the mix

ture of acetonitril/isopropanol (3 : 1, v /v). Meth

yl linoleate hydroperoxide were determined in 

the same conditio~ previously described. 12> 

Results and Discussion 

Fig. 1 shows the results of autoxidation of 

methyl linoleate in a period of 6 hours. The 

amount of hydroperoxides before autoxidation 

(i띠tial level) was 

methyl linoleate. 
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Rg. 1. Effect of tannic acid and α-tocopherol on 
the rate of formation of methyl linoleate 
hydroperoxide. Reaction system consisted 
of methyl linoleate(70mM), AMVN(0.7 
mM) tocol(O.lµm) and tannic acid(0.1 
µm) in a mixture of hexane/isopropanol( 1 
: 1, v/v, 1-3ml) 
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of tannic acid and ix-tocopherol for lipoxygen

ase, did like experiment 2. Fig. 2 shows tannic 

acid and ix-tocopherol reacts on lipid hydrφer

oxides formation as an inhibitor. The inhibition 

1.6. In the ab-

hydro-sence 

lipoxygenase 

stronger than α-tocopherol untill 2 hours react, 

activity of inhibition for α-toc-

was acid for of tannic activity 

thereafter th,e 

opherol was constant concentration, but in case 

of tannic acid the slope of the reaction curve 

was 0.6. It is assumed that three hydrogen atom 

donor is better inhibitor for lipoxygenase than 

monohydrogen atom donation. 

with incubation times after 2 hours passed. The 

slope of the reaction curve of methyl ‘ linoleate 

containing α-tocopherol and tannic acid was 0.69 

and 0.97, respectivily. During the first 2 hours, 

the rate of hydroperoxides formation was verly 

increased. decompo

radical 

unimolecular The slowly 

Contr。l

Tannie acid 

α-tocopherol 

curve of methyl linoleate was 

of antioxidant, methyl linoleate 

peroxide accumulated lineary at the rate of 2.0 

µM/rnin. 

Methyl linoleate containing O.lµM α-tocoph

erol and 0.1 µM tannic acid as an 때tioxidant 

showed a linear increased in total hydroperoxide 
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free 

oxidation of methyl linoleate through 

peroxyl radicals as an intermediates resulting in 

the formation of hydroperoxides. The inhibition 

of the hydroperoxides formation by some antio

xidant depends upon their lipid peroxyl rad ical

trapping activity. 81 The percentages of methyl 

linoleate hydroperoxides after 2 hours were de

terrnined to be follows: 0.12%(2hrs), 0.20% 

(4hrs) for α-tocopherol and 0.1%(2hrs), 0.13% 

(4hrs) for tannic acid. In this reaction system, 

a induces initiator of this sition 

chain 

decreased antioxidants of concentration the 

4 3 2 1 0 
hydroper

oxides formation. The antioxidant such as α-toe-

methyl linoleate as much as with 

Hour 

Fig. 2. Effect of tannic acid and α-tocopherol on 
the rate 。f hydroperoxides formation by lip
o -oxygen ase. Phospholi pid( Phosphaditdy
!choline), ix-toe。pherol 1 µM, tan n ic acid 
µM. 

group and conjugated polyene system 

carotenoid react differently on lipid 
hydroperoxides formation as an i따1ibitor. 14· 20> 

Tannic acid(TaNH) reacts with lipid peroxyl 

ra벼cal(LO<〕 · ) in a solution as follows : 

opherol and tannic acid which has the hydroxy 

(-OH) 

the of 

Abstract 

the effect of tannic to investigate In order 

TaNH+Iο0 • • WOH+TaN

TaN +LH • TaNH+L · 

Tan-+ LOO· • Inactive material products 

of lipo 

xygenase in phospholipid, the rate of formation 

of methyl linoleate hydroperoxide was measured 

by HPLC. The reaction mixture contained me-

and α-tocopherol on methyl linoleate au-acid 
activity inhibition on and toxidation Even though tannic 

radicals, it reacts as three hydrogen atoms do

nation in solution. 

acid has several hydroxy 

In order to figure out the inhibition activity 

η
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thyl linoleate 70mM, radical initiator AMVN 

0. imM, tannic acid and ix-tocopherol 0. 7mM, 

each, in a mixture of he:xane/isopropanol(l: 1, 

v/v). Under this reaction condition, tannic acid 

was good enough antioxidant. The tannic acid 

and ix-tocopherol for the inhibition activivi

ty of lipoxygenase were measured at the reac

tion conditions ; phospholipid lµM, tar뻐C acid 

and ix-tocopherol were reacted as an inhibitor of 

lipoxygenase in phospholipid, especialy in pho

sphatidy lcholine. 

Key words : Methyl linoleate, lipoxygenase, 

tannic acid, hydrogen donating, autoxidation 
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