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ABSTRACT

Serum lipid and vitamin E levels were determined and smoking, alcohol drinking and
exercise habits were asked in 357 healthy male subjects aged 49.4+6.7 years in Taegu.
Average serum levels of total cholesterol, HDL-cholesterol and triglyceride(TG) were 189+
43mg/dl, 42+13mg/dl and 136+73mg/dl, respectively. Serum level of lipid peroxide
measured as thiobarbituric acid reactive substances(TBARS) of the subjects was 2.01+0.73
MDA nmoles/m! and that of a-tocopherol was 9.53+3.14pg/ml. The correlation coefficients
between o-tocopherol and serum lipids were 0.3631 for triglyceride, 0.2994 for cholesterol,
and 0.3025 for total lipid. Heavy smokers who smoked more than 20 cigarettes a day had
higher levels of TG and TBARS than those who smoke less. Alcohol drinkers had higher levels
of TG and TBARS than nondrinkers. Vitamin E level(per ml serum) was significantly higher in
the heavy smokers and drinkers, which was reflected by the higher level of serum lipid. When
the level of o-tocopherol was expressed as a-tocopherol/triglyceride, it was negatively
correlated with serum TBARS level and was lower in the heavy smokers than in the moderate
smokers. It is concluded that vitamin E level as o-tocopherol/triglyceride would be better
compared to a-tocopherol/total cholesterol or a-tocopherol/total lipid for the evaluation of
vitamin E status in Korean men. (Korean J Community Nusrition 2(1) : 44~51, 1997)
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AAe Abapdelol tig ahatal wolr)sE Al 1 3
ol AFtAEHAE ZYsle ¥EE /AL deH,
ol 5L A7} Bashe aAkg) HlelF nFd s 1
1 Fatsta adlolt), g4 AtaA Ao weg 56t
At 3l e g3e] gats) el vgkd & e
T AN BA Y 55 S L FES Y
o 2H WA AAEY A A S wddhE AR
2 o] 8 4 AtHGey 1993 : Papas 1996).

Atgtd AUEAEW A (Jow density lipoprotein
LDL)o] EmA §u-e 2A8Es 79 7]do] p,}:,l o]
FE e Aol delA LDLY 2tehs A8l &

araglEd o] Agho] FaskA FFEI 9\19—
vl Ex A€4 gatstA @A LDL 93t -ri
ukg) 3 9lom g DL 4ksl AAe) Mt & 943 &
It-(Esterbauer & 1991).

22] Uzl vlefRl R itsiA)de] 83 £id
g Aae dHzer Hudn & ¥(243 F
1995 ; H9A % 1996 ; Lee-Kim ¥ 1995), ¢}#] wl%-
n] &3 AAjojt} HIEW] Ei= 2ol & 3l AU 5ol
ZtellA VLDLel gfElol g4ea olsx™ VLDLe]
LDLE A8 oA LDLY ARos dxiy
o2 2FE R (Kayden, Traber 1993), H/EH E 4
Aol Fzketd ddgu veld E wx=7F IvMEH
(Stryker & 1988).

3 &4 vjEl] | $50] 84 A4 deleh st
A B = o) (Willett 5 1983) loB s mA|DFol &
A vl B 5o $9As Aot foldk Fel 3

A UYedle 298 d=rh AgRlex e 83
e 28 o] triglyceride 2t @4 a-tocopherol®t 4
HAdo] B AF2 BusY o (Herberth 5 1989
Willett 5 1983). 8l v} AlgEe 188 ~HEd
2Rt} 93]y nFZAAWESe] WYL} Fon
(o19kA} 5 1992) & wlEll E v=/t #4A% $&
o} o] A3 AuE shsAle] vk 83 Atk A
27} thE 2 s wake] 24 (n-6/n-3AMHAE B3 o
o] AI(r=-0.2318. p <0.05)& Ro] n-3 AHato]
Abaksl7) AE g dxsie (243 5 1995),
g st A sEE 83 A @] gle A
2 21 & "avt ol

B d3e g7 g A9 i 35T vt s o
e gy vem B 844 A ¢ s Al d9k 2
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1. KA[I:"AIK[

2 g e ZARdeta o Fd g F&y oA Al
P 1992 7] ARAE AAL 3R FAM # AT
ol Ao FAF J EAE § B, Bk, EF
GOT. GPT ¥ 2t¢d AAlell4} =144<] gl Abgt 357
& oAb aksivh. AN AR o] A7, 7HEEH,
g e 44, FA 55 2 &80l dste] dEx
A dATEHIT

2. @8 NE EY|

ZEAE A Hgyoz Az
3& £HT w
282 AHgskth

EELRE
—60Tel Bastdot w4 Al

3. 8% A BY

% ¥~ E, HDL-ZH28E, 39A%E v=
Sigmarte] &2 KitE o]&-8te] v gsiyict. HDL-
ZY A2 PR 2 73 1/109%F 2% dextran
sulfate(M.W. 40,000~100.000)/1TM MgSO4(1/1) &
& 7téte] LDL 2 VLDL-282HES A & &
2| 28 E3} 22 A4 kitE AREsle] A Felr.
LDL-Z#8 2822 Friedewald?) (Friedewald 5 1972)
2 o|gal] A4kl F %22 phosphovanillin¥t
2-(Frings. Dunn 1970)°] 2Jsle & kst

DMSAE 24
g3 50MS AHE-319] thiobarbituric acid®h BH§-38l=
E4(TBARS)E n-butanol® FZ3l9] excitation
2 515nm, emission W% 533nmollx] F3E& SHsk=
Yagi(1976)4H-& ol &3t on, of W EFES 1, 1,
3. 3-tetramethoxypropanes A8t}

5 HIESE 24

Vitamin E ¥4 Bieri 5(1979)9) high pressu-
re liquid chromatography(HPLC)ell wha} Alss}
gtk &34 200ue] internal standard® tocopheryl
acetate Spge 718t & 400p2) n-hexanes® F #
%231, 0.45im2 membrane filter2 ojzfsted 2
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atxg AzAAY Az9 A F22ES diethyl
ether/methanol(1/3) £d o2 £3)A1A HPLC(H!
HPLC) 2 A%ttt o] o AL&3 columne micro-
Bondapak Cs, ©1%74-2 methanol/H,0(97/3) %21
UV 292nmolX A& 4 ZFadrh.

6. 5HA=
SPSS package program% AH8-3te] Hi¥ RFH
i}g‘ Tabar Rl rel WEES et SR
ZAAGE ZALSE7] 938ke] Pearson's correlation
testo} ThASl BAEAE Qe o, 1FI Aol=
wERA o2 ZFalth

Table 2. Biochemical measurements of the subjects

Variables Mean=+S.D. Range
Total cholesterolimg/dl) 189.2 + 43.4 102 - 432
LDL-cholesterolimd/dl)  119.3 + 39.1 35-340
HDL-cholesterol(mg/dl) 420 + 125 18-107
Triglyceride(mg/dl) 1357 + 72.8 36-483
Total lipid(mg/dl) 461.4 +£103.3 55-817
Lipoperoxide 201+ 073 0.90- 8.07
(MDA nmol/ml)
Vit E(ug/ml) 953+ 3.14 3.82-25.70
Vit Eftotal lipid(ug/mg) 214+ 085 0.82- 7.85

1. NP RIS 2 bt ALY
HA) ZARNAERIST F 35Tl Ui AR BEL} T
9} 7487} Table 19 vebt vk Ade] B A
2 494167409, 307} T8, 40th7t 17780 2,
50rHS4 60th7} ZHzh 1509 3} 23 0l9len AF-Fe &=
T2 g SkolA] AMF-E BE Alge] 69.5%, SA13
ol 39S dhe Algo] 10.8%%.20, Solr iz AR
o} §A4 2AAg Wdshes Algo] 19.8%2 gzt
60.5% 7} ARE2l0] EAlste Algolitt SR EHE =
Aboh Akl 4%-e] 301”01 Fel ofolEo] gl M
Al kS Fen, FEER] Aok vkl A8
7} 247} 6.0%, 14.M<>ﬂ sl estsact.

Table 1. Subjects' characteristics

Item Frequency(N) Percentage
Age
3039 7 . 2.0
40-49 177 49.6
50-59 150 42.0
60 - 69 23 6.4
Type of Work
Office work 239 69.5
Labor 37 10.8
Both office work & labor 68 19.8
Type of Family
Couple 21 6.0
Couple & children 276 79.3
Extended family 51 14.7

2. YPAT YE< PP HIENE YH

A, Bsd 9 vell E w59 Hid
¥(Table 2)= 174745 tidez 3 B od 2AE(2A
3] 51995 H9H 5 1995)9 FAFsla T 35789
Fol2HE FEE B 189+-43me/dlo|gieH], o]
T2 19909 o] % izl sel oy A O|¥A B
1992 : &4 5 199D Bud Hax)9} 22 98
Ry AR5 Felshe] HRI g9l HF ¥y
Fe) 28 E $E(189me/d) (TA P FA 843 1996)<
Ao Fdatdct. E0As P wel e} EFEIEW,
200mg/dl olst®= dhE A¥Ao] =g HE Alge
2148 o5 AR 63.1%%9 1, A<D (200~239
mg/dD<l Akgo] 27.7%°1M FEX 87} Q7HE 1Y
FEF(>240mg/dD)oll &3k ARIE 31Ho= 9%t
HAh 84 triglyceride®] H# |7} 136+ 73mg/d1Z
134mg/dl(FEZAF 1991). 137.1mg/dl(c]A 5 1992)
9} fAfelg o FdAl (median)E 114mg/digiem,
160~199mg/didll &5t tdA7F 369 (10.4%),
200mg/dle)/dl o dAE7t 617 (17.6%)1 8ld3ted
o ¥3 Akl A (TBARS)S s 2.01+0.73
(#9 0.9~8.07) MDA nmol/ml= o] W) &
(1983)e] Ex1% 2.21+0.11 MDA nmol/ml®} §-++s}
Aok A vl Eo} HiA e 9.53+3.14pg/mlol ]
o 438 (acceptable)°] 2}aL AR = Tpg/mi0.7
mg/dl) °]’H(Machlin 1991) %91 Alge] AA 9
85%0ll sl2stdrt vlElRl E 4eS 8% £ Adz v
ol Stet Ak, PR 7F 2.14+0.8508/mgel ATk,

o})l‘

3. @ HIBDE O APA AN HUHY
Gey 5(1993)2 A8 A Faisled Fael A
Tl st EPAA(ZH2HE 220mg/



d1s} triglyceride 110mg/dD el thsle] B33 A4 v
Bl E 528 482 AMSSnE 282 1 o)RE )
B9 F %9 dAAA srde] fog AddA g v
43 Szt g vlell AFAF Fol A e &4
Adiet AREAS F7F 2ot FEstd 83A4
o tisled 24H €3 a-tocopherolsE=9} 2] 3
& Btk AEEH o] 5 £1 dHGey T 199D).

Willett, 5(1983)-& 20~604 Atele] @y 59 S o)
oz & Apor A 2AE3} o-tocopherol Ato]e]
chee AHT BAl0A & 2l A1 Eo] 0.59(p <0.001),
LDLEd 28 E°] 0.56(p <0.001), triglyceride”} 0.34
(p<0.0D9 2BASFE Ho] o0, ol AR
MM 2 A a-tocopherol g dZshe WL 1]
el EAZ G @ 2 2~HE2 Busiith Her-
beth %(1989)9] ATl A% 60~8249] 9152 8%
a-tocopherol FE& 8% triglycerideste] “F#AG7}
0.491, 8% Ful| 28 E3E 0.6999] B2 ZATAE H
At} Stryker F(1988)& 18~794 Alel9] @ 3307
g oo R 3 Aor hQIE AL AR FRlAAM
4 FY 2852 gAAZF 0.61(p=0.0001), B tri-
glyceride® 0.16(p=0.0004) 2 B33},

Table 3& 2 o7 tldxle] A a-tocopherol? ¥
HA Azte] JABAE HAFH A a-tocopherol
3 A4 oA A triglyceride s = 7V AR
Al(r=0.3631, p <0.001)7} ¥XoH, ololx F A3
(r=0.3025, p <0.001), & F#|2e&(1=0.2994, p <
0.001). LDL-ZH| A8 E(r=0.2023. p <0.001) ol
Ren triglyceride w59 Ze2HE T ol tl
3 ARATE 0.4682 FolAT. A AAE FER
9oz & ¥R o-tocopherold] theh THALIEFEA
A3} triglycerider R F3|AAF(Beta) 0.380%(p <
0.00D01eH, LDL-Z# 28 &2 EF3AA4 0.2132
(p<0.001)E F2lg #& wijloz eyt oA
Gey 5(1993)°] triglyceridest Z#| 26 E9) 3ol ol

=48 - HAA - 47

8l B4 % o-tocopherole] A HIEM] EAENE ¥l 8}
=l 1ol a-tocopherol/Z A AT | t
copherol/Z8| A8l E Hrle ydtln 3 Ax g A
olQit}. o)de] A= HUdelM= a-tocopherol® %
Za2eEo] B 23 A4AE B9l whad) 2yl Al
5L o-tocopherol® 84 triglycerides=7t v 2
P AATAE B, Sve} ARSI g a8E
FERO 23 HE Sl ¥ Brhe AME gk A
2 AlaHy 83 triglyceridesxol F & WE9]
sl gdsl= 160mg/di P19l oA 71FEC 2 Pear-
sontatAl el chiB AASFE 73 AR (Table 3)
A gt gk Artel Aof FAlElE o, 160mg/
dl o) 3ol M daAlge] Foldo] uf-¢ Yoo &

olgk a1 B A A= glodet

4, 97 MR AN A R ENe BHY

Ao} Fgo A AtslEe] wEe A7 o
22k Alge oa ZAHEM, o]EL conjugated
diened] ¥343=Hol )3 24 lipofuscin ¥ 449
PRy o3 &%, 4 & malondialde-
hyde(MDA)E ¥a)3le] thicbarbituric acid(TBA) <}
WESAlA TBARSE 333k W, 3FA WlEsH=
AR eFe) &34 (ethane, pentane )& 7h~A
vtEOER ZA3he F wlS ohdsith 1 FellA
TBA] 23 We] A xA#tslet fejaidz
A 9] A % (indicator) A 71 ¥l 3] ALgE = 9y
o|n|, 11 % Yagi(1976)2] BFZEHL2 gl 3&
e oy 2289 S ] 419 HPLC 2% &
AXNE A o] AHE vk e (Holley,
Cheeseman 1993) 7P 'dg] 220]= W[t}

&3 DaEAE F5(TBARS)S ##dA EAjd)
# d7EME FE IS4 de ek TBARSA
ole] dArwol #E ATE slovt BAAA Aesk ¥
HY A7E =B 83 £ 8% miY MDA ¥5
Yehlle Ae] dukdolth(Yagi 1989).
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Table 3. Pearson’s correlation coefficients between serum o-tocopherol levels and serum lipid indices

i Total (n=314) TG < 160 (n=231) TG 2160 (n=83)
Serum lipid

Coeff. p Coeff. p Coeff. p
Total cholesterol 0.2994 0.000 0.2665 0.000 0.1970 0.037
Total triglyceride 0.3631 0.000 0.2888 0.000 0.1727 0.059
Total lipid 0.3025 0.000 0.2025 0.001 0.1891 0.043
LDL-cholesterol 0.2023 0.000 0.2279 0.000 0.1760 0.056
HDL-cholesterol -0.0796 0.080 - 0.0682 0.151 -0.0186 0.434
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Hagihara 5(1984)2 d#e] F718 o ¥4 TBA
RS7}F #7718 A LDLY Alshel "Adg #4771 ik
1 3Hem, Stringer $(1989)2 ¥4 ATT
Agolx HiraAde =/t FEUSE
Basgn, 94 #tEAd $5(TBARS)S 3%
triglycerides}= Flsht ok A#AA (=025, p
<0.00)E Bon, ¥4 & Fy2HE srds A
TH(r,=0.13)°] gt ettt 252 #isA| Aol
FUMASS S Fag A Aok st
Table 4= €% #1312 A (TBARS)# 8% A7
o] A#A#AAE HoFd TBARS FE% G4 tri-
glycerides} 7F3 A8#A7t o, & FH2HE
% A2, LDL-FY 285 £22 52 ARAFE ¢
efllel. AL =5wcles g ¥3 TBARS
o) tigh chil sl A EA-2 triglycerider} 2537
A4 0.2955(p <0.00D)E #43 & §lo= g
stk 4 o-tocopherol® v AR triglycerides
Lo} oF HR-ge] #ldsl= 160mg/dl Pkl vi/dz}
£ 7)F2 = Pearson’y @A 29t A AALE T
3 Azt A didztel] oz Aoke} AL FARIA oY,
160mg/dl o149 triglyceridedl M & F&A 42 2
do] gloAct.

pES

5. ZNYAESY dgad
0 E 2F2 A°|

FAEAES] €4 A 9 AaksiA A vlER
el 5% F4E, 35 A5, 424 &5 Ad
o}l ek 53kl 2 2748 Table 4-69] @rﬂé}@'
ot 84 gitsldda e Aoy dYESA S
3 kel kil A ES wkdd Wrlk ohyg}, *3*“
U o] 8 =E wkedsta AN AsEd s &
A ST 2 489 Y AR Hkelsin
2 vz A A%z A" Gey 1993 Pa-
pas 1996). Handelman %(1996)2 A/3<le] 4%
o] Aol x=ZA12 S ul, a-tocopherol®t DjFE-l
carotenoidEo] W24 F&|=3 retinol® HAIZEHS
=EZ F75e AL RSt

EAo| N3 AEA 517 20701
Al o wigte @ Jpo] ANE
5). % FY 28|57 triglycerides} tlﬂH'Ei Zol 3
Aol Al Eokem, gk AR A (TBARS) =

of ME Y AT Y

Iqoll

V‘} @ E T
2] 8l tHTable

O 1
=

il

2 wol A3 PlAN ERed oAe 9y A4
o] 2 AT plo] grkn ARA HE Eel
FEb 94 mgort 282 AFARTAN felat

A w3ket, g4 By A A3 (per mg lipid) 2 &%

Table 4. Correlations of serum TBARS levels and serum lipid indices

. Total (n=314) TG < 160 (n=231) TG =160 (n=83)
Plasma lipid
Coeff. p Coeff. p Coeff. p
Total cholesterol 0.1788 0.001 0.2237 0.000 ~0.0114 0.459
Total triglyceride 0.2823 0.000 0.2565 0.000 ~0.0212 0.425
Total lipid 0.1638 0.002 0.1318 0.023 ~0.0508 0.324
LDL-cholesterol 0.1070 0.029 0.2245 0.000 ~0.0270 0.404
HDL-cholesterol -0.0307 0.294 -0.0492 0.228 0.0731 0.256
TG : triglyceride
Table 5. Serum lipid and vitamin E levels of the subjects by smoking status
No. of cigarette < 20(n=108) >20(n=53) p
TC(mg/dl) 182.1 £36.5 208.7 £50.5 < 0.001
TG(mg/dl) 118.7 £55.4 1753 +83.3 < 0.001
HDL-cholesterol{img/dl) 422 +12.6 45.2 +17.9 NS,
TBARS(MDA nmol/ml) 1.94+ 0.82 2.25+ 0.82 < 0.05
Vit E(pg/ml) 9.04+ 2.89 10.49+ 2.99 < 0.001
Vit E/TL(pg/mg) 213+ 093 2.06+ 0.66 N.S.
Vit E/TG(ug/mg) 8.65+ 347 717+ 3.36 < 0.05
Vit E/TC(ug/mg) 509+ 1.94 522+ 1.86 NS.

TC : total cholesterol TG : triglyceride  TL

- total lipid



& o FFAARAAM HIERD B9 45E0] wopA] &= A gl
on £3] a-tocopherol/triglyceride2 #H-&< Aol
Frol3kAl it

T o Fol 2 zle| = FAF fAFEHA OL} Z 24
ZH SN SF0H(F 1301 £ 7} W& 7 A}
ol7} fle ¥, HDL-ZH 28 & 50| SFTolA =
UTHTable 6). A9#e] &F(moderate drinking)7}
HDL- 2828 E& F7H7the A& on] 2 gzl
At s B AT ddzkge 5% ol File FAoE
Holct auu S50 FAA L aiksix) Ao v g
Fatoll vlg] ol §79 97|%E o Fa vk, vlE
W ES Fhe ¥4 midoRe 23]y el &
oahA Ekovh 3o o9 A1 A (per mg lipid) &
EE 4o o]z} glglen 53 triglyceride® Ur
Q& v SEaelA vl Eo] o] Yol A
o1t

Stryker (1988)& 18~7%1 Alel9] Wi 330W-&
gate gz g Aoy do 2Rl % a-tocoph-
erol 470l GE m|X)= Wle] thiIS|AHEA At
A4 1Y FAHS 29 AATA (p=0.03}E B3

A

oX
B

L Hed Al - 49

erol ol 73 o] Auhs H W

2l Wolo A= I3
ZH2HE(0r=0699, p<0.001), triglyceride(0.491,

p <0.00D)gem, ¢ Hr=-0.127, p <0.05)%
EAF(r= -0.157. p<0.0D& &9 JHAAE A
v} Lecomte 5(1994)0] 19 ¥FAH|go] 33gr|wiel
A low drinker). 19 €&4aM]go] 33gel/del Het
(moderate drinker), 78]31 YFFEA 0] 873 AA7
g3 a-tocopherol, MDAE &3sle] wlng ZAd
moderate drinkerb low drinkerell vlskd @9 F3
28 (p <0.01) E%koH, vl &
ZTEAE low drlnkeroﬂ Hjale] fejstA wiekown
(p<0.001). ¥ EY2HZ2 moderate drinkerl*]
w98 =gt @3 MDAE low drinker 3.2umol/
L.. moderate drinker 3.5pmol/L. &%} 4.1mmol/
L& frolgh aolz} dglen, &g e s 5
7HAFIA =o] T RS VIR e AeE Bisk
29 o) Ao} fALgE kol Tt

FEE HR Ao R gk Al Al AL
2 $E5 ke A 67T A o1 gethn did
3 o3l 869 7he] € A&} vel] B EE H]

2 tocopherol&

on GAME AR Feko|dth. Herbeth 6(1988)  al¥th Table 7oA Hetl2 o] Bio] e F &
o] 60~8241e] Y x91& tido® &% a-tocoph-  7re] HlmolA ES A v AlEE] EHAQ
Table 6. Serum lipid and vitamin E levels of the subjects by alcohol drinking status
Non-drinker (n=137) Drinker (n=190) p
TC(mg/dl) 186.2 +434 191.7 +445 N.S.
TGi{mg/d!l) 123.7 +£65.2 1426 +75.3 < 0.05
HDL-cholesterol(mg/dl) 40.0 +10.6 434 +13.7 < 0.05
TBARS(MDA nmol/ml) 1.89+ 0.67 208+ 0.77 < 0.05
Vit E(ug/ml) 9.08+ 2.89 1049+ 2.99 < 0.01
Vit E/TL(pg/mg) 2,09+ 0.86 217+ 085 N.S.
Vit E/TG(pg/mg) 8.89+ 4.38 8.25+ 3.68 N.S.
Vit E/TC{ug/mg) 5.03+ 1.99 524+ 1.66 N.S.
TC : total cholesterol TG : triglyceride TL : total lipid
Table 7. Serum lipid and vitamin E levels of the subjects by exercise status
Regular exercise (n=67) No exercise (n=286) P
TC(mg/dl) 185.0 +£38.4 191.2 +53.5 N.S.
TG(mg/dl) 121.5 £70.7 145.7 +£70.8 <0.05
HDL-cholesterol(mg/d!) 427 £11.1 399 +12.8 N.S.
TBARS(MDA nmol/mi) 1.87+ 0.48 197+ 0.73 N.S.
Vit E(ug/m) 927+ 2.47 938+ 297 N.S.
Vit E/TL{pg/mg) 2.26+ 0.96 2.07+ 0.59 N.S.
Vit E/TG(pg/mg) 9.12+ 3.69 7.62+ 3.28 < 0.01
Vit E/TC(pg/mg) 511+ 1.36 498+ 1.32 N.S.

TC : iotal cholesterol TG : triglyceride TL : total lipid
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Table 8. Correlations among serum levels of o-to-
copherol, lipid standardized of o-tocopherol,
TBARS and lipid indices(n=322)

Parameters Coeff. p

o-tocopherol pg/ml vs TBARS 0.1133  0.022
o-tocopherol/TG pg/mg vs TBARS -0.2130  0.000
o-tocopherol/TC pg/mg vs TBARS 0.0080 0.444
o-tocopherol/TL pg/mg vs TBARS 0.0195 0.365

TG : triglyceride  TC : total cholesterol TL : total lipid

& sk Abgell ¥l triglycerideZ} H3kom | wheka]
HEW! Fe] 5% & o-tocopherol/triglyceride® &4
& v EEolA vER! Eof ] fostAl wsk
=3

4 rtslxde] pmie Aol gt wel E71
Bl 73kol™ (Hagihara % 1984 : Knight & 1987),
e E 4 viel E 453 9% TBARS ¥
c Ate](Cho Choi 1994)e] 18] hRzlo] wjghq)
3 7 AAE TBARS 5%2HLeibovitz 5 1990)
A g AaaAzE Ragdet,
Table 8l B uiel o] velRl E5%s o-
tocopherol/triglyceride® 3+1& vl @4 TBARSS$
g9} fofst AAAAZS B9l WhHel, o-tocopherol/Z
B 2~ &, o-tocopherol/Z A A2 EHHL wlE Fo
gol it

ool Adellr felvte} AlRE didoz HE
O ERE AUV Blard 7§ a-tocopherol/tri-
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