B 2 %8 4 3 31(4) : 729~738, 1998 S T SRR

A e el wek Est wiek &?—"*oﬂ |
dg WAL e BT

\g}-/ﬂu‘_ * %%‘71':_! . 0]—'—03 ) A TIE G

SAUSE AAAsthe 4EQFstn

‘ Analysis of Factors to Influence Requirements of Vitamin E and
Vitamin C in Young and Healthy Men and Women

Park, Sunmin - Yu, Jung Gil - Lee, Ju Young

Department of Food & Nutrition, College of Natural Science, Hoseo Umverszty,
Asan City, Chungnam 336-795, Korea

ABSTRACT

Antioxidants such as vitamin C and E may play a preventive role ini the development of
cancer and coronary heart disease. The status of vitamins C and E may be affected by lifestyle
habits such as smoking, drinking, and exercise. These habits can modify the dietary requirements -
of vitamin C -and vitamin' E. The purpose of this study was todetermine whether Korean
young healthy men and women consume vitamins C and E in sufficient .quantities relative to
their lifestyle habits. Among the participants in this study, 52% of the men and none. of the
women were smokers ; 84% of all subjects drank alcohol more than once a week ; and the men
exercised more often than the women. The concentrations of serum total, HDL-;-and LDL~
cholesterol were higher in the women than in the men, but the serum triglyceride concentrations
were higher in the men than in the women. The men consumed less saturated fat than the
women(p<0.05). The daily intakes of vitamin C for the men and the. women were 47.1mg
and 65.6mg, respectively. On the other hand, the daily vitamin E intake was higher in the men.
(11.8mg) than women(6.9mg). The serum a-tocopherol cbnccntrations of all subjects were in
a normal range, and in no subjécts were they below the minimum value of ranges. However,
about 19% of male subjects and 10% of female subjects showed deficient status, although the
mean serum vitamin C levels were normal. Lifestyle habits of the sort mentioned .above have
lictle influence on the serum vitamin C and o-tocopherol concentrations. The serum a-
tocopherol concentration had a positive correlation with total fat and alcohol consumption.
The serum vitamin C concentration was positively associated with regular exercise, but it was
negatively correlated with the number of cigarettes smoked. Meanwhile, the serum lipid peroxide
concentration, the indirect index of oxidative stress, was influenced by certain variables such as
body mass index, the number of cigarettes smoked, alcohol consumption, energy expenditure,
vitamin C intake, and serum 7y-tocopherol concentration. Serum lipid peroxide concentration
was positively associated with body mass index, the number of cigaréttes smoked, serum
triglyceride, and HDL-cholesterol concentration. In conclusion, the vitamin E requirements of
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the subjects were met by the Recommended Daily Allowance(RDA) regardless of lifestyle
habits. However, serum vitamin C concentration showed individual variation and was below
the normal ranges. Smoking and exercise influenced serum vitamin C concentration. Therefore,
a reevaluation of the requirements of vitamin C relative to lifestyle habits is necessary. (Korean J

Nutrition 31(4) : 729~738, 1998)
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Table 1. Characteristics of subjects

Men Women
Sample Size 100 95
Age(year) 215 + 26" 206+ 16
Body mass index(kg/m’) 223+ 26 209 £ 1.9¥
Smokers(%) 52.0 0
Amount of Cigarettes(number per day) 157 + 7.8 0
Drinker(%) 84.7 83.6
Amount of Drinking(cups per day) 1.2 £ 09 24 &+ 2.2%+
Regular Exerciser(%) 60.3 17.4
Calorie Expenditure(kcal/day) 2,6323 + 4151 2,106.0 = 347.8***
(kcal/kg body weight) 386 + 27 376 £ 45
Serum Total cholesterol(mg/dl) 1484 + 352 163.4 + 28.6%**
Serum LDL-cholesterol(mg/dl) 86.3 + 38.5 101.3 & 26.1%+*
Serum HDL-cholesterol(mg/dl) 441 + 130 463 + 124
Serum Triglyceride(mg/di) 100.1 + 39.2 78.8 + 31.8***
1) Mean + Standard Deviation 2) Significantly different from men, p <0.001
Ao 7130z A3} Table 2. Nutrients intakes .
AU & FA2HEES LDL FA2AE $E e e
' } ample Size
= Ab - Zojie J o
= AR ATt EAe B]z’ﬂ_’q =3 =4, OIE R} evkcaliday)  2,082.9+ 77627 1,761.1 4 507,355
Z}-Oﬂ H]%‘H/ﬂ 041]- EH)E}X]J}' 25}1]%-0’] /}31247]' ":s::::"% 3‘\] Percentage 833+31.0 85.9 +24.7
of 71 Aoz AARHTable 2). FAoll 93 & of RDA co cT
A FALAE 529 Aol YUTHAR wAN).  Poen energy) 142438 142417
Lee SE WAe A 8% 2d2HEs sEe 2o,
ercentage 11124378 1180+ 14.1
9J&t zlol7} glol ¢F 185mg/digly B, oA of RDA T o
2 2 A7 AF Bt g3k, gy 2 Ao B C(i/"b‘(’)?Y:r:::‘;l) 58.0+11.5 57.9+4.2
SEA] v}t Z]H)o] )= ol 17 =X} by °
EshAga Eﬁ}_ ]_°'] 1= 0.99I%0L, Lee 5| At Fat(% of Energy) 287 +3.8 277410
T %072 AAS XA EopA|ge] vlg 3}
N j R Saturated fat 80+40 10.4 + 2.0%**
ol7} @A) S E T & 9L m Aew (% of energy) T T
AR BY FHAPS) FEE QA el ws) @y 1852167 206%86
AA7h BAS sskn, FQol @ Aol A gk Netoumauaed g5 46 89+ 1.4
= S 15y = at(% of energy,
2], %‘ﬁ%_al—\: e B3 SHAE FE7H105. @day) 2344210 176471
0i346) H]%ﬂ 1é';q'(987i4:29)c’“ H]SH/H Q}:Z_]_' :E‘% Polyunsaturated 70434 74417
AL YT 250 et ¥4 $4AM) FE % of energy) DR A
= 2 2o]2 VEhRA] @t (g/day) 16.2+5.2 14.2+4.2
5 . - Polyunsaturated
Gl e d¥s AA%S vlmsl R AF a4y D)o P 09407 074174
2 gAY A2 BF dd @] of 85% 5 A fat Ratio
2319t Table 2). & I & B14=812 ]uh thalz Cholesterol(mg/day) 286.5+232.6  219.7 +£93.2*"
=]l o I (mg/1,000 kcal) 146.3 £ 134.0 123.7 £375
AR HANEL: 7}z Ao H
f e 'i”: ’H 58, 14, Zé_filf’dt};t}ﬁ Vitamin C(mg/day)  47.1 +38.9 65.5 + 31.1%*
v EAEAEC] AR, AR B Fx JISAl (101000 keal) | 2374£190 3734 154%
=) o = = =
717z Q&'E T 6}%{?] TrEA AlAg el Percentage 8561726  119.1 +£56.6%+
U AAE AT ¢ e 187 A3, F2 g9, A of RDA
Al Hpo} gro| Aubo] o] g0} Q= 1S Vitamin E(mg/day) 11.8+84 6.9 £ 2.6%**
AR . (mg/1,000 kcal) 59+36 3.9+ 0.8%+
A AT & AT HEFS AFASA &3] £ A7
: Percentage 11804840  69.0+26.0%
F2 3RS A Ae] B3, ojgS A Ahe) of RDA o -

A oh$ FA 45 HERD C 4 Zo] e
gt 2 A7) HEkEl C AL 3 ol ]

1) Mean = Standard Deviation
2) Significantly different from men, p<0.001
3) Significantly different from men, p<0.05
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FAZe FAo| vlsjA ozist ASA wgkon], 6lzk AW tocopherol FEAH A o2 FAE HoE o
= U AR} 69%wre ARSI St A% -
HEpRl B AR gl o 7 Al olFol A sk i
HIEjO] ¢ HIEID] F = AL A
7. Seluet A Bl BiE 9ol 9~1Img ARE > ?:"E 50, M 5% 34 B
= o (¢ . . .
Aoz 2Asty gut B AT 2A} Ao naw 92 Wk 0 R B 11s) Wk C 43 a30)
oI thakaie) wEN B AR RS Qo] o Tmgoz oo Y C e T AT M
2R NTh o vl Mg B dage) g e S re WY T AT FE AR Fo ol
g gy vk C FT whe gAg oA 2 % A4
oz} thAakAkel "W tocopherold] FEE Aol
= o Azko. W19l 0.2mg/dl oldolTh. et WAt EH"LXH o
3, @2 gdREe o8y £ A%E UG e B
. . 18.6%< €4 HlglY C v 2Y €< 0.2mg/
(Table 3). Elgin projectel] 21ahd A9l dxzle] 4 3 -
) " . dl o|3tL. 15.6%%E 87 A¥ el 0.2~0.4mg/
g Q72 AALE a-tocopherold Yo 2mgolzt , :
S o 01905}, SiRel ALE o 10%7F 2RI, 8
o Fop, =3 Bieri®t Evarts® vjElY EE 4dd _ :
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Table 3. Serum vitamin C, vitamin E and lipid perOXIde concentrations

1 .« .
Sample Vitamin C  a-tocopherol ytocopherol Total” “a-tocoph/ L|p|.d 4
. tocopherol 2 peroxides
Size (mg/dl) (mg/dl) {mg/dl) (mg/l) Tg (nmol/ml)
Gender
Men 100 0.69+07° 0.70+0.19  008+0.07 0.79£0.21  0.008+0.004 0.55+0.17
Women 95 .0.744+06 0.74+0.1 0.13+0.16**" 0.89+0.16*" 0.011+0.004* 0.524+0.14
Smoker : - ‘ : ‘
Non-Smoker 143 . 0.74+0.7 0.68+0.16° 0.11+0.07 0.8 +£0.19.  0.01 +0.005° 0.54+0.15
Mild Smoker® 7 0.80+0.5 0.90+0.1° 0.11+0.05 1.0 £0.09 0.013+0.005° 0.46+0.14
Heavy Smoker” 45 0661043 0.79+0.18™Y 0.07+0.06 0.9 +0.21 0.009+0.004>* 0.59+0.18
Alcohol Drinker -
Non-Drinker 31 0.86x+0.67 0.66+0.17 0.12+0.09 0.75%0.19 0.01 +£0.004 0.54%+0.17

Regular-Drinker 164 0.7x0.64 0.71£0.18 0.10+0.07 0.82+0.21 0.01 £0.005 0.53£0.16
Exerciser ‘

Non-Exerciser 118 0.62+05 0.68+0.16 0.12+0.07 0.80+0.19 0.01 +0.004 0.54%0.17

Regular Exerciser 77 093+0.8**" 0.73+0.2 0.07+0.06*+*'® 0.83+0.22  0.01 +£0.005 0.53+0.16

1) Sum of a-, B- and y-tocopherol v '

2) Serum o-tocopherol concentration/serum triglyceride concentrations

3) Mean = Standard Deviation '

4) Significantly different from men, p<0.001

5) Significantly different from men, p<0.01

6) Smoked up to nine cigarettes per day

7) Smoked ten or more cigarettes per day

8) Values within smoker categories with different superscripts are significantly different at p<0 05 by Tukey multiple com-

parison.
9) Significantly different from non-exerciser, p<0.01
10) Significantly different from non-exerciser, p <0.001
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o o)siA] & AakS wkz] okgItH(Table 4). AW a-
tocopherol F59] Wole AgFan A o
A oF 22% AEwto] AHHAT 7 WF F FA
v} a2 g3e AFFTo] 8 a-tocopherold
Fxol o9 ¥ FRRAE e ge
9] A3 9} g4 a-tocopherol ‘FE<] FHAl Ozt
AT AFE olA7A =e| iR, 2] Zoll
<378 437} AW a-tocopherolel 2 B vl
2] ekokeha sHRTHF?®®  Choi 52 F 53 o4 &5
2 3= 349 3k 83 o-tocopherol ¥E7F F 1~
23] o|5lz &3l AR fodoR i BT

Table 4. Multiple regression analysis of potential predict-

ors of serum a-tocopherol and y-tocopherol co-
ncentrations"
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A B dA7e ¢me JHFH 8% o-tocopher-
ol FE Atolol] vehd %o} AaaAeh fAM BEe
VERIQEE?. &%0] EAW a-tocopherolel PIA|=
gt dgk dFE o}z 7kA Yol o] Fo|AA] WA
% Kawai 59 970 B2 $5& AFse A%
83 o-tocopherol?) =7} o) AAAE LR

Table 5. Multiple regression analysis of potential predic-
tors of serum vitamin C concentrations”

Independent variable Reg’rgsﬁonn 95% Confidence
. Coefficient’ Interval
Intercept 2164 032, . 40
BMil(kg/m?) -0.04 ~0.104, 0.024
Number of cigarettes —0.02*  -0.036, -0.004

(cigarettes per day)
Amount of alcohol 0.08 00, 016
(cups per day)

Regular exercise 0.29* 01, 0.77

(yes, no)®
Total fat intake ~0.02 ~0052, 0012
(% of energy)
Vitamin E intake
0.03 -0.018, 0.078
(mg/1,000 kcal)
Serum a-tocopherol :
-0.34 -1.3, .62
g/ 0. 3 0.6
Serum HDL-cholesterol
-0.01 -0.024, 0.004
(mg/dI)
Serum lipid peroxides 062 . -0148, 1388
(nmol/ml) :
1) n=185 2) R°=0.22 3) ***p <0.001
4) *p<0.05 5) lndicative variable :-yes, 1 ; No, 0.

Table 6. Multiple regression analysis of potential predict-

Eegn;fe;siont Eegl;?ss.iorl ors of serum lipid peroxide concentrations”
. oefficien oefficien - -
Independent variable for serum for serum Independent variable Regrgsgonﬁ 95% Confidence
tocopherol? vtocopherol® . Coefficient Interval
a-locophero yrocopner Intercept 0.52 ~023, 127
Intercept 0.7 0.49 BMitkg/m?) 003+ 0014, 0.046
Number of cigarettes ; )
0.002 0.0002 Number of cigarettes
i .007* 0.0006, 0.013
(cigarettes per day) (cigarettes per day) 0 00
Amount of alcohol
0.02* —0.01%** Amount of alcohol B e B
(cups per day) cups per dar) 0.039*** -0.007, -0.071
Calorie expenditure Calorie expenditure
) 0.0001 - 0.005%** -0.022*** -0.035, -0.009
(kcal/kg body weight) , (kcalkg body weighty U 02% 035, -0.0
Total fat intake . _ Polyunsaturated fat : 0.13%+ 0.05 0.21
(% of energy) 0.006 0.001 Saturated fat ratio ) - )
Polyunsaturated fat : Vitamin C intake "
-0.07 -0.02 -0.13 -0.0036, —0.0004
Saturated fat ratio 0.0 0.0 (mg/1,000 kcal)
Vitamin C intake Serum vy-tocopherol
-0.001 0.0004 -0.73* -1.43, -0.03
(mg/1,000 keal) 0 000 (mg/dh
Serum total cholesterol Serum HDL-cholesterol 5
-0.0007 ~0.006*** 005** : .
(mg/d) 000 006 (mg/dl) 0.005 0.002, 0.008
Serum lipid peroxide 011 0,084 Serum triglycerides 0.002%*  0.0007, 0.0033
(nmo¥/mb) ) (mg/dh) ) ) o
1) n=185 2) R*=0.22 3) R*=0.47 1) n=185 2) R?’=0.5
4) *p<0.05 5) ***p <0.001 6) **p<0.01 3) **p<0.001 4) *p <0.05 5) **p <0.01
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AP, o] AL EFo] AXLE F7HA7) L, AA] )
#748 a-tocopherole] Yo g o] FHo] Y a-
tocopherol®] X7} $71sh= 202 B asgh®,

2 479 % 3AEN w28 83 o-tocoph-
erol F%) H3] A y-tocopherol TEE AELT
F HAEH Feol oM FgS Fo] do} AEET
3 Aol ZAMAA /RN A y-tocopherol
Fxo] WolE & 47 HAE dgsiyr). dme 43
F3 FAAAHA T BEFE, 9 AT F EFam)
Fo] XS4 E A ZY2HE 59 83 3k
4 =7t #E5E, €3 y-tocopherol L& Wt
o}, o}&7}A] y-tocopherol®} A&5aze] #A o
& Ae A9 o]FXR] Yskm, B4 FHZoll y-to-
copherol2 &5 7153 22 A4f0 Zo| gH5
o] 13, free radical AAS= 5ol 743 Aoz &
A3 9lorg® ooz ¥4 y-tocopherol B&E
AgsaTe] A dig 77 sz

AW vel) C ¥5% AW a-tocopherol &
o nlA7HA 2 A" FFol A1 el s AR
3 J3e A gk Y HlEl C FE Ho
T Table 59 Yo} Q= wW4eol] 2aiA of 22 BAEZ}
ARHNL, SHAF T FAF F71HY SFo]
SAALE oA ARBAE YehhAt Y
HIEH C 3EE §dFo] Z1E4E asign, A
71391 L5 3t g o FUklath

g Fslx2 s5E Table 69 WUl = A
AHEFH FEio AgETel osiA Wole) 50 HAEES
AsAct AAFATTE 2455, BulE Zo] B4
5 MAE Exsat ¥R wirh 2852
AU F4X Y3} HDL-Ed 288 557} 5852,
R HdsAE FE7) Bolxt. vz EHY 7
P FET 3 HFHPo| BEFE By AF
g @i Po] WESE v C AFFo| BESF
%, 84U ytocopherol 57} &2 o}

L2 Aol g, ot JUAE B851A
B A7 U S sk 19590130, ol
Eo) ABHU 4EBE PR 2400, AY
FoPa HABS 4N GPYoz ZA B ol
A 2AE BBE, AT e Jga 430 A

Wl B]eldl C, tocopherolst #atsix A E 2o v|x|=
FHFE AR O, O due O 2o

1) ZAFH R B Jole 20~2140)2, MA@
AFE 21~22kg/m’E AAHQA QAL AT dA)
37t 5 52%7F FASA L, HAbe 25 Bl AR
o} FAReE oz} qidle) o 84% A=t L5EHth
7142 £5E hs B4 ozt vls) g i
oA A8HA ¥4t 4xke) 3 $- HDL-, LDL-
FA2EHE 27T @Rl vls) FAEA 2R @
3 S FeT W a2l o B4 oA e
ZAM e EshA A A ) Bo) iUk

2) FA Az AR 2R F I A
T B@rEE, @A, Aol Axlsle HAEE 47
58, 14, 28 AEXTE. FA} oJzlo vla] E3}x]uke)
AFE 2x, EXSA ) 28R4 Bl =9t} v
Bl Co] AU HHFL FA7F 47 1mg o2 99 A%
Ze] o 86%5 AANA T, A&7} 65.6mge dY
FAFY oF 119% 5 A3kt w2 vg E9
dd dFAFS F2H11.8mg) Bt 9A7H6.9mg) ¥
ket

3) AU o-tocopherol TEE W 2% A7
HHdl AARL, G Aolm GAATR, EHY o-
tocopherol ¥58 AU F4AW 522 v gt
A7t AR w30k 8 A wEel] co ks A
FEE FUzte @AE 2ol & YehA] 2t dF
W HER C 3 FEE A b YA, o=
hdAke} oF 10% 28] a 3zl tiadale] oF 19%7} H)
Bl C 2R E YT Fd0 e d3 bjgt
9 Co FtsA A Fe A 2107} YTk 8%
o 9719 elatzZ FAE st WA UdA diaat
o Hls} @A a-tocopherol FE9} dF a-tocophe-
rol =8 8% $4A% 552 ke gol =3t &
o] 2 A vlel7l C, a-tocopherol, T3]
2 s=ole A Aol7t Q. A71HQ $5L 3t
© Ab2e] @4 el C 5271 $5-8 3/ & A}
Zoll vla) frelHo® wkw, ¥4 a-tocopherol?) &
Ex 52 AES Uit

4) o= gAEA ] dajo] mEd Ye5n G
ol Y oa-tocopherol®} BIE}Y] C EXoll A3
FEFS MAA skt @A) AL B g 4
HZol ¥4 a-tocopherol Fx 9 %o AAAAES 1}
ERJict. @3 y-tocopherol 35 43¢ Y&
o] #ETE, O AT T EF 4nFo] 5LFE H
W F FH2HE T2 2242 3y e
2 327t 2EE Uit @3 veh) ¢ 35

e
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