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A Study on Dietary Intakes and Nutritional Status in College Women Smokers

~ II. Assessment of Nutritional Status for Antioxidant Vitamins —

Jung Hee Kim," Jeong Suk Moon

Department of Nutrition, Seoul Women's University, Seoul, Korea

ABSTRACT

This study was done to compare the nutritional status of antioxidant vitamins between
college women smokers and nonsmokers. Dietary intakes and serum levels of antioxidant
vitamins were determined in 33 smokers and 42 nonsmokers residing in the Seoul area. Dietary
intakes of vitamin A and C were determined by a quick and convenient dietary intake method.
Serum vitamin C level was measured by 2.4-dinitrophenylhydrazine method and serum levels
of vitamin A and E werc measured by HPLC.

The mean vitamin A intake of nonsmokers and smokers was 504.3pgR.E./day and 450.
4pgR.E./day and the mean vitamin C intake of nonsmokers and smokers was 51.6mg/day and
50.2mg/day, respectively. There was no difference in the dietary intakes of antioxidant vitamins
between smokers and nonsmokers. The serum vitamin A level, 0.71mg/] in nonsmokers was
not significantly different from that of 0.74mg/1 in smokers. However, the serum vitamin C
level, 7.94mg/1 in smokers was 15% lower(p<0.05) than that of 9.30mg/! in nonsmokers.
The serum vitamin E level, 18.15mg/1 in smokers was also 34% lower(p <(0.05) than that of 27.
58mg/1 in nonsmokers. There was no significant correlation between dietary intakes and serum
levels of vitamin A and C for both smokers and nonsmokers.

These results suggest that cigarette smokers need more dietary intakes of vitamin C and E
than do nonsmokers to reach the same serum level. (Korean J Community Nutrition 2(2) : 159~
168, 1997)

KEY WORDS : college women smokers - antioxidant vitamins - nutritional status.
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A S 3] A 8ARE o] SAEE HA
AT 3lon o] SR FE ofdl FEA ey
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2429 HlERIQl vERRl A9t B Leenheer 5(1978)
o] o R HHo|M n-hexanel 2 &3 & A4
o]-&-319aL 53 ¥]el EE ¥44E tocol¥ intern-
al standard® ¥o] &t

A e A Hess (19919 ¥H& 23t
HPLCZ ZA3s9xn, ¥4 vlepyl Eo] ¥42 Tom-
son - Hatina(1979)3 Hatam - Kayden(1979)2] W
& 38l HPLCE o-, B-, v, 8-tocopherolS %
A&t o-, B-, . 8-tocopherol® orretinole] A
detection wavelength= Photo Diodide Array(Wa-
ters)® AFA} o, B-, ¥. S-tocopherol® o-ret-
inol®] absorbance peak & 98] o1& 27| 8%
£ & HPLCR #4381 m5-F At (retention time)
& T, ARE TS W Lol 449 o
FE A7be] W38l peakoll AEENS kel BY
peak& #]latoict HlElR! A¢l Bl HPLC #4 =
78 Table 13} 2t}

6. a2y ¥ FH N7

2% AZE SAS(Statistical Analysis System)
package® ©| &3t SAX st EHE] 5 1996).
BE AEe FARTl wapd v FAxe FAGE
ol 74 2A} & uet BES Rl Xé-r BT R
F AR BNy T 2] 424452 p<0.05
FEol Ay test?t Students t-testZ BMHTh Hd

gy vjel 39 A# 3o FERA = Pearson's

FARBA FANE R HAFIA
Table 1. Experimental conditions of vitamin A and E by
HPLC
Vitamin A Vitamin E
Detector UV absorbance Fluorescence
detector detector
Column pPorasil C18 pPorasil C18
3.9 X 300mm 3.9 150mm
Mabile n-hexane : acetic acid n-hexane : acetic acid
phase S IPA TIPA
(isopropyl alcohol) (isopropyl alcohol)
=99:05:05 =99 :0.5:05
Detection UV 292 nm Fluorometry
wavelength Excitation : 325nm
Emission : 298nm
Flow rate  2.5ml/min 1.0ml/min
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Table 2. Daily intakes of vitamin A and C of subjects

Nonsmokers(n=42)

Smokers(n=33)

Antioxidant vitamins

Intake %RDA” <75% RDA Intake %RDA  <75% RDA
Vitamin A(pgR.E) 504.3+23.73" 72 62 450.4+29.72" 64 73
Vitamin C(mg) 51.6+ 2.4 94 26.7 50.2+ 2.0 91 30
1) Mean £ S.E.

2) RDA : Recommended Dietary Allowances for Koreans, 6th revision, 1995
3) Percentage of sujects whose intake was less than 75% of Korean RDA

NS : Not significantly different at p <0.05 by Student's t-test
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A7t 15.2%, 6~107091% 36.4%, 11~2079]
42.4%. 21~30708 & 3.0%, 31~40713)= 3.0%=
B3 Fdoidie] U #$= ) TS
Fa 3ol 3 g ¥$e Aoz gt
(pack-years)9] 4|+ H4t 1.7do|AHH
A3 5 1997). @Aks wel F vlepl Eo] HAFS
el o= B40] o] -n g HiglRl Agt Co 43
g zabslgich BlEbY A9 Wi AFH %L v Foln)
A& 504.3gR.E./day, S-S 450.41gR.E./
day® AR 5 2ol FelAgl Aole #EHA
groketh. wiehn Col Hit JHFE v FA gL 51.
6mg/day, FHhAL 50.2mg/day2 VoW ¥
w7t FolA9 Aol AT 1995€ 63 A ok
ol Fofd-geat vlwA) vleP Aol A4 vl
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Bolton-Smith %(1993)# Cade, Margetts(1991)
o] Ayl 9 FAL Fis) vgnE, & vl
Ce} vEl! E, Bcarotene? A& 48 FE2 &
Aol A5 v FAA R Ak vlERI o] 3 5ol
sthn b olefdt vk F4 Al 9EE njRl=
Abg], AR 291% 71E 891& AR B folx Y
el o) ol whE 48 FHolt VExe] A
olell Z1Qigtctm gt 1y @Al tiEgE g R
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o} HFAAL Atolol] HIEN C A F ol =el7t gloh
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Fig. 2. Dietary sources of vitamin C in subjects.

Table 3. Serum levels of antioxidant vitamins in subjects
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ZHE7)o g Fo| o] gk Ms w7} "ojzy]
u| FolZ 2% FHRedington 1984).

2. 39 R M2 FY JN HED S

33 ve A9 wxE ATl wE foEH<
ol glont viElR! Cof Blgll K FHF-Fel
upE ztol7h veht FAojdl o] vl Fauigel vls}
o feolder A wmvtb W Zew eyt
(Table 3).

HIER A9] ol B SR ¥H retinol &
=740, 1mg,/l<>]<>}"]”i A3A ARFA <} Addda &
© ().3~0.5mg/1°]H FEoleta s A4
A9s e O.45~O.80mg/], o4& 0.34~0.75mg/l
o] ¥XE Helthal dth(Pesce, Kaplan 1987).

B Ao BH retinole] F=7F Fldi) gl A
A= 0.18~1.3Tmg/19] el 2%l vl-goiuldel A
M 0 18~2.12mg/12) oo dgley, H Q’@L‘

= FAg Y A$ 0.74meg/l. Bl EAqAe] A
0.7Img/IE F T3kl f9&Q1 #fol 7} glom Jéi‘%kc
gl &aiech v @ HlERl A R BX
=8 AR A2 vE AVF AgE e AoR EaHs
FEEE(0.1mg/l °13hE /1 AR ol & gigiout
AAFE(0.1~0.3mg/N el A= Ahge Hlegrt FAF
oM e} 235l v FA AN EUHFig. 3).
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Fig. 3. Distribution of subjects by serum vitamin A level.

Nonsmokers(n=42)

Smokers(n=33)

Mean +S.E. Range Mean +S.E. Range
Retinol(mg/) 0.71£0.10 018~ 2.12 0.7440.10 0.18- 1.37
Vitamin C{mg/l) 9.23+0.16 7.46 -12.50 7.944+0.17* 5.89 - 9.85
Vitamin E(mg/h) 27.58+3.61 3.96 - 79.30 18.15+2.40* 0.90 - 53.77
Vitamin E/TG(mg/g) 38.65+5.04 4.06 - 69.03 25.29+4.41* 0.95-99.95
Vitamin E/chol(mg/g) 15.54+1.89 2.45 - 60.06 10.6041.40% 0.54 - 32.57

) * 1 p<0.05 by Student's t-test
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retinol FE= 27 v FA=N AN 0.59mg/1. FA}
AAM 0.60mg/l, HIedlAl FANGEE tigos
gk Aol A5 vl AR 0.56mg/l FAANA 0.
54mg/1Z YeEbE 1 (Faruque 5 1995), ZUle] 32
= 9733 5(1992)0] HAARNE tde s g 3o
A HIER A 571 0.43mg/l ok g} wabA of
Aol F4 HERl A9 vt 4UE didezd o
AR A gERY A7 58 FAE HolFm 9]

3 vell ¢ Fxe FAWEAE 6.0~20mg/1(0.
034~0.11mmole/D ] (Pesce, Kaplan 1987), 2¢|
oA 40mg/dayeldel HIEM C& Qs Hd 4~
ldmg/19] 84 & At 3o 2 A7 Ax
HER Col v HYe Fduie 4% 5.89~9.85
mg/lo] 2 B EHAUAE 7.46~12.5mg/1e]H wahA
Bt 4 Ve C 47 A= 7.94mg/
1. BlEAA Y= 9.23mg/15 FAANE EF vg
9 C E5Ft 15% A% w93z Ydtk(p <0.05).
ol Bolton-Smith(1991)] A7l ¥4 well C
X7 HEAAE 37.0mol/1(6.51mg/1), FAA=
18.4pmol/1(3.24mg/) 2 FAA7} v Fi A}l wlal #
ofHom e AR At wgt upgol - 73
(1996)e] A7oME wal tghe] A el Cre
= 593 14.09mg/l, FEAHE 11.32mg/12 e}
Wi, 2l g2 el 2ARS i g3 Y
B CEE EAR A 53mg/l, EAR A 3.9
mg/12 Yl §el#el Zol& HtHFaruque
1995).

HiEH Co] e 44 AESA 35 )
7o vell C $=F 48] dysher gutso
2 @4 vEl $:570] 0.2mg/dlelstd WE FH 0.2
~0.4mg/dIYHE FA AP ol e} T g}, & ApolA]
g Ve Cof EXTE AR A3 34 E gl ste]
A 2 7R AR A gz @ HE gloy
FAANAYL BF Fd 59 0.4~1.0mg/dlo) &3t

Table 4. Serum levels of individual tocopherols in subjects

A W Ecloith e 78.7%7}F 0.4~1.0mg/dl <)
2319 21.3% % 1.0mg/dlo)de 83 EE 7HAT
(Fig. 4). wpzbd 84 vlell Cre s A FE /5
o wE o9l Aol AU oY FAAE A
Aolle £ & 5 Ut

ot o2 Aol ofshd P wig o) veiy!
Ca=zo] HlFdAol vl @& ¥k o) A& o)A
U 32 ol A vlell C AY A7 LAl AN
%o] Haus 3 Y Chow 5 1986). oA 42 dlA)
A5 Vo], A 9 Q1Fe] 89S SAH R 247
T = HHpFo] 2 Ao HuHy glon 53
g o] 371 E AgFne Heivia @l webA
el e FAAEc] B4E] A HEY CE /A
at7] ko] HlElRl C a7%o| F7lse]o} Fkn F
At mls RDACNAM = Faxke] vkl C Ao
%k 40mg ¥ = Tk o] A% = St

£ Aol €3 Hely E $44] a-tocopherol, B-
tocopherol, Y-tocopherol, 8-tocopherold] #& 43}
HRom 1 A= Table 49 AT ko g A
A A9le] "ol a-tocopherole 82.6~93.3%, B-
tocopherolZ 0~2.3%, y-tocopherol2 6.7~15.7%2)
HAEE Holvka 3t} B Ao ME a-tocop-herol&
81.0~82.2%, P-tocopherolZ 3.6~6.2%. Y-tocoph-
erol 12.1~13.2% &-tocopherol2 0.8~1.0%%] ¥

100 ? “

80
¢
g 60 -
D
£ 40 é
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~
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Fig. 4. Distribution of subjects by serum vitamin C level.

Nonsmokers(n=42)

Smokers(n=233)

Mean+S.E. Range Mean=S.E. Range
o-tocopherol(mg/) 22.66+3.00 3.35-78.30 14.68+2.08* 0.90 - 44.89
B-tocopherol(mg/l) 1.00£0.13 0.00- 4.78 1.12+0.25 0.00- 7.78
y-tocopherol{mg/l) 3.65+3.00 0.16 - 18.81 2.20+0.32* 0.00- 696
S-tocopherolimg/l) 0.27+£0.09 0.00- 3.33 0.15+0.04 0.00- 0.74
Total tocopherol(mg/l) 27.58+3.61 3.96-79.30 18.15+2.40% 0.90-53.77

1) * : p<0.05 by Student's t-test



g Ho ojn| ¥l Exe} 418 An Byt 53
Z el E %2 ZE 79 tocoph-erold] TFHE
st Aldtatdn 1 glE vEAA A 3,96~
79.30mg/1, A4 0.90~53.77 mg/lel™ ¥
7 T vEAgUAELe 27 58mg/l. AL
18.15mg/12 FAAlo 2 34% A 5%(p <0.05) ¥t}
Aoz Iy AA tocopherolAE bmg/1014Le
2 A F dow AA e BE 22 d HRE e
EE 3+% & oz &9 mex] % % tocoph-
erold] FdHeE 5~12mg/lo)deld vl sl a
FTHNRC 1980). zeiut &4 HjEkwl E9) ¥%7} 0.5
mg/dl ¢|3t2 Wel7lH Ag1e o] FolR| 3 in
vitrodlq 8883l 4A doAUB g o] $AE AU
7k viE] E9] AYrjEA 2 Ba gtk (Machlin
1991). w2ba FA vjER]l B w2 RITE ZA
3 Ay Sl 12.12%7F 0.5mg/dle]8le] wre-
FEE Uthiigled blgdddidolse= 2.38%5t0]
0.5mg/1°18t2 Yot wbAe| 2mg/le]de] &
e FA98M 36.36%, HlEFAABAME
57.41% % ¥EFAAU el 22 & Jehldrt
(Fig. 5).

2 Aol dats A viEl E e vEdst
AAA 10.9mg/l, F2AAME 9. 9mg/1E VeI
(Bolton-Smith 1991}, #43] - 4419979 |+
A Gdadel FAake] o-tocopherol F5EE 9~10
mg/12 YERscH " wjew E ko] gREE 24
3l Aol o-tocopherole|® T3+ Aoy g4t
744 &8 o] a-tocopherolo] & t)HE9] & Fo]A]
a-tocopherol #¥HE ZA3le] vEll B Eon
Axrala Qlvk. wekd B Aol a-tocopherol &
e ZAlete] FART| wat vmet A2 FAAgA

6()[‘

50

40

30
20
10 L 1::%4,11" ] .

subjects(%)

<0.5 05-1.0 1.0-20 2.0 (mg/dh
U:! Nonsmokers Smokers J

Fig. 5. Distribution of subjects by serum vitamin E level.
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9] o-tocopherol &2 22.66mg/l2 ¥ FA iAol
a-tocopherol &2 14.68mg/lol vlsla] < 35% A=
Fo]Ho g ygton ol F HEWl E & vlaAle}
23kt (Table 4). ¥ A5-9) a-tocopherol §H&de] oh&
Aol viE Aed] F& Aoz vehdsd ol Ad
tigzte] AF, A4, Agae] Aold 7191 & 9o
w4 Hhgel atold] 7]Q1g Ao} FE e Azt
e,

28 - HGA(1997)2 HFolA] 35 2070 o]
335 BEAA= 2070 vivte] Fdxtol vlE] dH
HER E 55t foF o gghov 94 vleld R
5% o-tocopherol/TGE ¥t 3153 vl H-EAA
7} 9422 a-tocopherol/TG &7 F&-S s}
Aok, we 252 H o-tocopherol® 73 WA
7} w8 A Ao| XN Ho sl AlRHE diite
2 HEe Bel 28 BrpabAY viwAl 83 otoco
pherol/TGE AH8-8l= 7lo] o-tocopherol/cholester-
oleltt a-tocopherol/total lipid2t} Eoha 3kt
£ Aoz 84 vlell Be) 338 34 2H Sl
v FAAAH (g 22 S e Hol e FHoiAl
ANAAN AR A diko] FAHGCE £ ATelA
A FAAHY vv vEFAANNL 9. 2mg/dl, F
AAthA-2 79.5mg/dI 1, 84 & FH2HEXE 4|
FAANAYE 171.9mg/dl, AL 178.2me/dl=
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