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I. M =

LA Eol ¥ Qe A A5 Aol At B2 dFR2I} Aok AGE, FHE
Ao A4, ALF2 3y g A4S FALS 459 Yol FEAYAEY AF
Abstoll 93kt '™® =3 lipoxygenase ol &) 3te] A FHAsLE PAo] AYPIE Bw HYc}?

2 A A 5LE-2] A4S 7447 =0l carotenoid, tocopherol, thiol $o°] dHAk3bA| 24
o] Qle}, o] HEL free radical, hydroxyl radical, singlet oxygen molecule, su-
peroxide anion radical 44 & Zt4&Al#A 2HAstabge] A A vbEE AR A UG

Tocopherol & chromane ringol & FEF47d F&E v dHubgg Yol #
A& free redical ol 312 FAPAE TH3td 3o A4S S s T U4
23 gl TP

Tannin-< XA ASHE 4 5h= 2FLL sk Qb 28]y tannic acid® Ab3pd A &3
of g A+ A ol A A4A3E PAol 2E35t= lipoxygenase o A A 24 a—
tocopherol # tannic acid®] o &% ZHEStY £ AA4E drld Exds vloloh

I. ez W a4y

E A3 283 A 8% Sigma chemical Co., St., Louis, Missouri, U.S.A. o4 F
359 =t. & Dimyristoyl phosphatidyl choline (DMPC), phospholipids : PC%} PE, PI
+ pig liverolA 4-& Aol PS+ beef brainol4 @& zlo]t} Lipoxyenase + Fofl A
Qe Aol

HPLC 2 ¥4 3}gl£dl DMPC &9 9#M= PL& 14ME vz QLE Al@ 3ol Y3 &
sl Aarbsg 4AE JgAgch pH7.4, 0.01M Tris—HCl 9434 0.9ml & #H7}3
i deoxycholate 100mM-g 7}stod Fth. vortex mixer £ 60 25t & Hoj &t 23z
G480l (EL 10mg/ml R59) 0.1ml S sheko] 37°C £8 4ol 4] E5o] oA w2 A
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2 XARMEFTAE [EEITR)
7=

5 0.1ml & #H3dk 4hg& A A A717] 943t choloroform 0.1ml % methanol 0.1
ml £ g sst] ok, & E5ol £ o$ 3,500rpmoll A 5 ¥7F A4 e qe &Sl
A 50 p1 & At AaTke2 §4e SHA7S n—hexane 0.1ml 2 %2 95 10m &
HPLC columnel F¢j3te A=A =abst58 4 asigl o2

HPLC £4 ZA & shimadzu SPD—2A model, pump+ TOSO CCPD, column-& YMC

C8 (150 =»X 6=m), Flow ratet 1.5ml/min, Detector & UV detector, wavelength
+ 235mm, solvent = PC, PE, PI 7} Z+7Z} methanol /H,0 (95,75, 90,710, 80,20) o}
triethylamine 0.01% % ¥#3=% sigich

% lipoxygenase 7} a—tocopherol # tamnic acidol 9J3te] 44 aHE &FA4s}r)
9}t ¥3} phosphatidyl choline & £ 23} ¢lzjd E£§Yel JA 2] a—tocopherol %
tannic acid & 1#M #7}8tz, lipoxygenase 0.1ml & 7tetd Fd8 37°CHF/4A &
Eol FHA 1475 uHAA D

II. #a % D&

=23 (PC, PE, PI) | deaxycholate EAstel A #Atsiubgo] A== AEE 2AHS
o Fig.13 2 A5 99

Il & 4 A€ viet o] XA Eo| lipoxygenase ol 9J5te] Absiyl-go] Ao
AbspEol 49L& & 4 Uk F phosphatidyicholine (PC) 9] AsiE4 4 uhgAF
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Fig.1. The formation of phospholipid Fig.2. The formation of phospholipid hydrope -
hydroperoxide in a mixture of roxide im a mixture of DMPC 9 4M,
phospholipid 1 /M, DMPC 9 /M, phospholipid 1/M, tampic acid 0.1mi,
deoxycholate 100 #M and a-tocopherol 0.1ml and Epoxygenase
Bpoxygemase 0.1ml. 0.imi.
O: PC-00H, []: PE-OOH, O : Control, A : Tamic acid,
A : PI-00H [J: a-Tocopherol
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YZZAA Aol A7 iAo F4EtEY Aol viA e SHEIAEF d Ao A BH 3
HHA 90872 & S8l 28% AE9 PC—OOH7F A= A7t 90 E-Foll & A9 ¥
o] dAEFL ¥yt e i phosphatidylethanolamine (PE) Sl ZALs}EA AL up2A| 7
F 0 EAAE 15 %7tA 4utstAl S/t A5 Uk os 120 3ol 28% 2
Z715 % ch7t 180 ol = 30% 74 Z71ete B4k =3 phosphatidylinositol (P1) <] 3}
APSLEA A2 dbSF 60 B7kA] AvtEAl ksl 5B AEAoY ¥ §4 3] kst 90
ol 12%2 F7Htd ., 180 o+ 23% 7R S7H3He Hgd AAAEo] lipoxy-
genase ol 2|3t Abstubg-& 120 ¥-Foii= PE)PCOPI £2.2 Yelytc, o3t oz o] &
o] AWML o] 22 FHA5HiE-g-2 AW} A gl 2| Aol ALY AL FAs| °
oz Az HHAAE AT F4AE AT 25} AU

Fig.2 ol4 £ 4 3L+ ulol 7o} lipoxygenase & ¥4 AAT & Y42 24457 9
3l tannic acid & @—tocopherol & A&3}%lch control & =HAkstE-A) 4 o)l uste] &
484 AA &3} S-S & 5 Aok kS AZRFE 60 712+ a—tocopherol ©f  tannic
acid®ot JA &7 HYAg 2% 120 #714 a—tocopherol & YAl A3 U AstA F3)
S92 tannic acid® & HEAR 60 £3ol e AA a7t Faslo] 120 Folle 12
%% B3t a—tocopherol & hydroxyl radicals, alkoxy! radicals, peroxyl radicals,
singlet oxygen 5ol 2|3 FAtshub-3& AAE ¢ YolA AA AL AL AT F 3
o}, M7 a—tocopherol & monohydroxy 71 & 7}&liL Q192 2 single hydrogen atom<
A Akste] monohydrogen atom Foidll 7} Sl A FAsHukSe] A 4L AFsiA FHo a0
22y} tannic acid© multyhydroxy 718 7} QloH, F4YAE 371 & 4 glo4
trihydrogen atom THAZ F&ote A b ubGAIzte] A T FaY9A o5
o AAA}4sHEe kYol FasE A 2o

V. & 2

Lipoxygenase ol 9Jste Q1A FH4stZ Y4 g4 AA 24 a—tocopherol #
tannic acid®] A E#E HPLCE zAlsle o33 2& AEL Aok

A= Ae] lipoxygenaseell 2 te] #4358 & phosphatidylcholine hydroperoxide(PC—
OOH), phosphatidylethanolamine hydroperoxide (PE—OOH) 3  phosphatidylinositol
hydroperoxide (P1 —OOH) € A 43} o},

Lipoxygenase 9] #43t4bg Zo 9§82 a—tocopherol # tannic acid 2 A& ¢+ 3
& ¥dsiet

R
URE5AH A FEGATL Terao, J. A S Saleh

— 293 —



4 EHOMREFIAR [ G517 #)
References

1. Crampton, EW., Common, RH., Pritchard, ET., and Farmer, FA.: Studies to determine the na-
ture of the damage to the nutritive value of some vegetable oils from heat treatment. J. Nu-
trition, 60, 13(1956)

2. Danl, LK., Hill, BG. and Holman, RT.: The thiobarbituric acid reaction and the autoxidation of
polyunsaturated fatty acid methylesters. Arch. Biochem. Biophys., 88, 253 (1962)

3. Labuza, TP.: CRC Critical Rev. Food Technol ., 2, 355 (1971)

4, Sherwin, ER.: Autoxidation and antijoxidants for food fats and oils. J. Am. Oil Chem. Soc., 49,
468 (1972) '

5. Frankel ,EN.: Awtoxidation in Food and Biology, Simic, NG. and Karel, M.(eds), Plenum Press,
New York, p.141 (1980)

6. Porter, NA, Weber, BA., Weenen, H. and Khan, JA.: Autoxidation of polyunsaturated lipids. J.Am.
Chem. Soc., 102, 5597 (1980)

7. Wong, Y]., Miller, LA. and Addis,PB.: Effect of heat inactivation of lipoxygenase on lipid oxida-
tion in lake Herring. J. Am. O Chem. Soc., 68 , 752 (1991)

8. Rawis,HR. and Van Santen,P].: A possible role for singlet oxygen in the initiation of fatty
acid autoxidation. J.Am. Ol Chem. Soc., 47, 121 (1970)

9. Pryor,WA.: Free radical reaction and their importance in biochemical system. Fed.Proc., 32,
1852 (1973)

10. Tappel, Al.: Free radical in Biology, Pryor, WA, (ed.), Academic Press, New York, p.1 (1980).

11, Tien,M., Swingen, BA. and Aust, SD.: Superoxide dependent lipid peroxidation. Fed. Proc., 40,
179 (1981)

12, Terao, J. and Matsushita,S.: The peroxidizing effect of a-tocopherol on autoxidation of methyl
linoleate in bulk phase. Lipids, 21, 255 (1986)

13. Terao, J.: Antioxidant activity of B-carotene related carotenoids in solution. Ligids, 24, 659
(1989)

14 . Palo Di Mascio and Murphy, ME.: Antioxidant defense system : the rate of carotenoids, toco-
pherol and thiols. Am. J.Cln. Nutr., 53, 1948 (1991)

15. Foote,CS. and Denny, RW.: S-carotene as a singlet oxygen quencher, J. Am.Chkem. Soc., 80,
6233 (1968

16 . Burton, GW. and Ingold, KU.: Vitamin E. the only lipid-soluble chain-breaking antioxidant in
human blood plasma. J. Am. Chem. Soc., 103, 6472 (1981)

17 . Esterbauer,H.: Free radicals, Lipid peroxidation and Cancer. McBrien, DCH. and Slater, TF.
(eds), Academic Press, New York, p.100 (1980)

18. Cho, JS. and Shin, DH.: Antioxidative activity of various extracts of Quercisemen to linoleic
acid. J.Kor. Oil Chem. Soc., 8, 79 (1991)

19. Kwon, TW., Synder, HE. and Brown, HD.: Oxidation stability of soybean oil different stages of
refining. J.Am.Oil Chem. Soc., 61, 184 (1984)

20. Niki, E., Saito, T., Kawakami, A. and Kamiya, Y.: Inhibition of oxidation of methyl linoleate in

solution by vitamin E. J. Bjo.Chem., 259, 4177 (1984)

— 294 —



ALSAA YA G A A FABTA4el o2& LEDA S Sl el JAEF 5

Inhibition Effect of a-Tocopherol and Tanmic Acid on the
Formation on Phospholipid Hydroperoxides by Lipoxygenase

Hyun Keun Nam
Department of Food and Nutlrition

YAbstract{

In order to investigate the effect of tannic acid or @a-tocopherol on  pho-
spholipid peroxidation by lipoxygenase, HPLC was performed. The results obtained
are as follows :

Phospholipids hydroperoxide such as phosphatidylcholine hydroperoxides (PC-
OOH), phosphatidylethanolamine hydroperoxides (PE-OOH), and phosphatidyl ino-
sitol (P1 ~-OOH) were produced by lipoxygenase.

Tannic acid or a@-tocopherol reacts on as an inhibitor of lipoxygenase for

the formation of phospholipid hydroperoxides.
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