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ABSTRACT

This study was done to investigate the effect of adolescent smoking on dietary intakes and
nutritional status of serum lipids and antioxidant vitamins. Subjects were 82 smokers whose
average pack-year was 0.73, and 85 nonsmokers of male technical high school students in
Scoul. Anthropometric measurement was performed and % body fat was also analyzed by
Bioelectrical Impedance Fatness Analyzer(GIF-891). Dictary intakes and habits were examined
through questionnaires and nutrient intakes were analyzed by Computer Aided Nutritional
(CAN) analysis programs. Serum TG and total cholesterol levels were measured by Spotchem
sp-4410 and serum HDL-cholesterol levels were measured by test kit. Serum vitamin C level
was measured by 24-dinitrophenylhydrazine method and serum levels of vitamin A and
vitamin E were measured by HPLC. All data were statistically analyzed by SAS PC package
program. There was a significant difference in body fat percentage and systolic blood pressure
while other anthropometric measurements were not different between smokers and
monsmokers. Caloric intakes(2335kcal) in adolescent smokers tended to be higher than that of
nonsmokers (2,175kcal) but the difference was not statistically significant. Intakes of protein(76.
67g) and niacin(16.49mg) in adolescent male smokers were significantly higher(p <{0.05) than
those of nonsmokers although other nutrient intakes were not significantly different. Analysis of
serum lipids showed that serum HDL-cholesterol level of smokers was significantly lower(p <0.
05) than that of nonsmokers, whereas other lipid levels were not significantly different. Serum
vitamin C level was also significantly lower(p<0.05) in adolescent smokers than in nonsmokers.

*o] EE& 19973 =N EFAGY AFFETA A7 o3t AFEYE

'Corresponding author : Jung Hee Kim, Department of Nutrition. Seoul Women's University,
#126 kongnung 2-dong. Nowon-gu, Seoul 139-774, Korea

Tel : 02) 970-5646. Fax ' 02) 976-4049

E-mail : jheekim@swift2.swu.ac.kr

- 349 -



350 - Aol & Aleish A AW 9 Babs} ek Gepae)

In addition, serum vitamin E level, which was 7.85mg/1 in smokers, was lower than that of 9.
20mg/! in nonsmokers(p<0.05) while serum vitamin A level was not significantly different
between the two groups. These results indicate that cigarette smoking in adolescence decreases
serum levels of HDL-cholesterol, vitamin C and vitamin E even though their smoking history
is very short. (Korean J Community Nutrition 3(3) : 349~357, 1998)
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AEA FALS 94 A% d9 4%, 4%
¢ 28 2L A 557 FE 5& dodle AL o
n] ol AbdolthAronow 1978 ; Nilsson 1996).
W AL g g AltES FdF w2t Fote
o o] PP 32 ARF S FAlA Faid o]
T oF Av 5ot AT FAEHY 7] AR Ao
2 2359 glth(Kannel & Sehatzkin 1985). &4
& I3 HDL-FH4HES 953 LDL-ZUAHE
F7H17 024 HDL-Z# 28 &0} LDL-E#2H)
HIE W30l 83 A JHE WsiiA tgdez
2 g 2Ee #2A7)EE M98 Gordon F
1977 : Yarnell 1996). sl 3t AbGEE §d ol
e}l F7Fete, A2 vold A FJdE& A3l A
o] #Higt YAl IA P& X Ao] WA, 154
of EAS AFAUSE F 2540 AFRE BE By
60A17F H S o FHeke] AP Eo] 3wyt Hrim o}
(Royal College 1971).

gl dzlele Aol @aitste AAED 5
T8 7 UE 7Y 2AdEE Ak g2 AEEEol
EAste, 22 s gits B 17 g dEs) 7]
ol &4g HAE F A gy FAAE vEd
Zbof vg Heolu FAatsl GgiaY Tt vie AdlH
of gt} o]eldt AL F2 Fujz Q) FFA A
3t 2E#2) S7150, old tasly] % A g
At £ 287} gopA|7] i) Ao s Hr)
gl 7] Fo AR 2AL 3 GULE AY B
g3 vigin 53 vElY Ce 94 g4 wreanz
FAe AU vigwl CE 227 AHAA 4o
2 ¥4 slck(Handelman 5 1996).
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13hd et 3009 € b2 AN ZAbe] &
A @A Had 3 24 A BB W9 oy
4 10098 FATOR, 2al WA TohE 994 o
A 3 1008E FAANZ HAao] wFUT oz ¥
FAAT. o) 5 kg Mo B Al HEA o)
T % o] 4R 2AE BHAS @ AFZ, Ao
A ol %2 MERIAN} S o TE 17 ux
HEE Hgoh A, ¥ 93 W BEo 2 Haery
240) Wk Ake el §UA) 82995 )
AR 85 E B AT BT PR M s
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AAAS AR AZAGL AFAES o) 4l Azta}
AZE S48, H2l9t Jdo) 88 2A3}o o
25 g gd/990] B9 vlE AN 89t
< Aol G AAoIM AgT) e Folof 9 QB
o Ak FHo] cuffE 7ha 1027 SRS ek & &
T HYAE ol 83t utE ZAste] AR AN
Aok A= $A-e FEAY Biocelectric Impedance
Analysis ¥ 22 Bioelectric Impedance Fatness
Analyzer(GIF-891)2 &3¢t}

3. UMY U WRSE AT ¥ Ao M TN

AL idAte] AN B4, A8 ST 2 ASRe A
TEARE o] 88 ZARIEY AH AH s o2
B, HFD A ok, B4 281 AW A4 o
T THHA HAF R AAleke] AR 2A)sHg
E& FAo| vl & Qe Adolu | ey B
gt &gk, Ash, wlesta) gake] )55} 72 g
o dF J1ZEE ARG 75 ARE wje F
olRTHE 53, Folste HoltkE 44, EEojrE 31
Bolahs Holthg 24, vl ¢ Holste Holths 180
2 gt Asl o dga AE AEE 24 g
A2 2] Ay} 7128 AR SFUgets| o)A
7i2¥ CAN(Computer Aided Nutritional analysis
program. U¥H8)E o] 83l AT} YAAtEo] g
Al FAHEAL, °18 = GFPFe(1995) 2 vl
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AL oAt A s AR ZALE o] 83 Za}
V&Y A AR g3 o] FoHon, FAAY FA
2 3T A0 & Y= Aoz ksl A
st

5. EANH U By By

ANLL obd FEA| ARAe A A3 FAups
AE Y A7 AHsle] AldEa, A8 P
< 47T, 3000rpmolA 2087 AARe sho], "}
3e 28t wE C 24 2 HDL-Zd2Hg
AL A% BAS At iz YL Ax) A4
€ AHESt] 94 WEse BAY frlx) - 80Tl
Basct.
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1) @Y HEDI C 5% 5%

A viEhl C 42 839 0.75M9] metaphos-
phoric acid& 718} AlgWA|z1 ¥ 2 4-dinitrophenyl
hydrazine method(Pesce & Kaplan 19879l ¢]s}e]
A 2l Yol B4

2) AW IR A HEDIF 5T B

A4 e HER] A%} HlEM E 5= ¥y
M n-hexane2 2 ®E}R]l A%} EZ 2314}, o
€ Bieri 5(1979)¢] W& A5l HPLC=Z Bt
Hen, A detectort= UV absorbance detector®
AHEEFL, columne Nova-Pak C18(3.9 150mm)
columng AH&-31% 2™ mobile phase®= methanol#
THTE 951 52 4o} ARSI flow rate= 1.0ml/
min®[ o™ e 202nmPtt. o] o uEly Ee
33L& a-tocopherol®] o] ZA ol ulebd A
9] & retinol?] ko] 2 F Y}

3) ¥ Y MW L BYAEB 55 5

g3 S84 3268 ¥ Spot-chem
(Arkrayiit. Japan)& o148t ZR&5, He)
HDL-Zd2HE &3 J5AF kit A1k o)L}
Eayod ZAsY) VLDL-2d A& LDI-2
H2EHE $FE Friedwald 5(1972)¢] 342 o]&
gt Axksiact
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7. 22N A BUAE

38 2F8 = SAS(Statistical Analysis System)
package® ©]&3td FAAY e (Y F
1996), T v]FAT 71 FoA 252 p<0.05
&4 Student’s t-testS} x*test= stTh.
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Z7%k% Table 19 YUY FAAbe] Ht A&

15.74], B8] &4} 15. 7412 o)zl ). =3t F

2b Fet AR MFE Afo)7F (L, ol ¥
3 A9 712X (=498t 19959 A1 172cm, A
63kg vl & & o FAMS gholit duko=
Az7l BlFaxtRg AFo] Rriu QA gle
GRS dides 3 A7 (gl 1995) 904
Fdztel vjFAze HFo] FAHY Aol Ho|A|
Ately B B dyet 22 L By Fdol
HFol WA FES Yol Fo] glon He F
dzlel A4 Fdgo| #ol FAZ A HF Ax &
7} H]Tx’-’ﬂ A7 Jepd Aoz AZ4EtHKhosla &
Lowe 1972). ¥ o7 d4dx}9] &8 (pack-year)=
a2 a3 HeE S V|EoR AN A Hi
FAEL ok 0.73d 02 v gk}

A AAY FFL FIAL HFARET £
o2 Joku(p<0.05), 57] st olgr] Y A
= %94 119.9mmHg, 75.7mmHg, BI&FIAF 125.1
mmHg, 77 1mmHg®- %7 "ol FHA 7} o ¥
et ol FIAAL HlFAREY QA AuksFrt
Z7Ftk= 2. 1(Gidding % 19954, guje] J=="

Lok ol m@i HJ Flo Jl

Table 1. Selected characteristics of adolescent male stu-

dents
Smokers(n=282) Nonsmokers(n=2385)

Agelyear) 157 +0.1 15.8 0.1
Height(cm) 171.0 £0.6 170.4 +0.5
Weight(kg) 62.4 1.2 628 +1.2
Body fat(%) 17.3 0.6 19.2 £0.6*
Waist/Hip 0.78+0.00 0.78+0.00
SBP{mmHg) 119.9 £1.3 1251 +1.2%
DBP(mmHg) 75.7 £0.9 77.1 £0.8
Mean+SE

* : p<0.05 by Student's t-test
** : p<0.01 by Student’s t-test
n : number of subjects
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Table 2. Average time spent for sleeping and exercise
status of adolescent male students

Smokers Nonsmokers

(n=82) (n=85) Significance
Average sleeping 71 73 NS
time(hour)
Exercise status(%)
Yes 61 70.3 NS?
No 59 29.7 NS

1) not significantly different at p<{0.05 by Student's t-test
2) not significantly different at p<0.05 by y-test
n : number of subjects

Table 3. Dietary habits in adolescent male students

Smokers Nonsmokers
(n=82) (n=85)
. Breakfast 82.1" 54.6*
Sk'pﬁf/d) Lunch 8.3 273
mealtzo Supper 9.6 18.2
. Regular 30.1 344
Regularity(%)
Irregular 69.9 65.6
Over 38.7 359
Quantity(%) Proper 54.8 56.5
Light 6.5 76

* : p<0.05 by y*-test
n . number of subjects
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FAE o e 1d F ek Frye 5 1990), 1 7]
qe #As] WA JAe Foh FE frel o
57HA] stk 7183 &40 W Haxd AR 43
(Table 4) ¥HAet vl FA 27 Aokell h 3=
7b wokar, &t Age] Mk @2 Holqidh A
He dFolME FAR A o} Eotell e A 7
v]ol BlFAAEG A wtes (FAF 1975)
o g e & A7 (HAE § 19DAME F
A7} BlFAAET @ote o fojdhe AeE v
WL, olgh v E BE e gdes @ =
(&5 198N FHA7T v R ARG A9
71ZEE @& i Ay, &F ojle"E HEsa 3l
AT & dTelMe FAAE HEFEAEY 718D &

Table 4. Comparison of tastes preference between adoles-
cent male smokers and nonsmokers

Tastes Smokers Nonsmokers
Sweet 2574010 2.681+0.08
Bitter 1.03£0.16 0.901+0.11
Sour 1.65+0.09 1.66+0.10
Hot 271+0.7 2.56+0.16
Salty 3.68+0.14 3.70+0.15
Oily 2.67+0.20 3.22+0.24*
Mean +SE

* 1 p<0.05 by Student's t-test
n : number of subjects

Table 5. Percentage of coffee and alcohol drinker of adoles-
cent male students

Smokers Nonsmokers Significance

(n=82)  (n=85)
Coffee drinkers(%)  55.13 26.26 p<0.01"
Alcohol drinkers(%)  70.73 28 p<0.01

1) x’-test
n : number of subjects
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AE o fojghke o2 Jepgt a2y o B
(Cade & Margette 1991)ol4 FLQ7} viF AR
o} 718 S48 ¢ AEdthE Bus YH

T3 FA f - Foll W G A9 A vgS
ZAMg A3 (Table 5), ASE FAAH55.13%)7} vl
FAAH26.26%) 2k fro)Ho g ¥A sk Ao
2 Jehgs, oF =3 FAxH70.73%)7F v1FEA
(28%)80 fredoz A M3shs Ao ey
t}. ol FAAEC] HFAAEYG A dHFe] woh
£ & 23(Fisher & Gordon 1985)8t Y8kt
7 99 A AES doA Ax ¢ 2 FF
Ae] HITE F7} A7) 81l UF 45g o3& AA
SHEA FElE 40709 ol T Al G- AF
el A 7540l By &8 A3 11| g Al
H)3} 1558 Frh= 97 Z3H(Rothman & Keller
1972)7F Ak, B dTelA Hlind Fdo] FeoE
Bt A s &Ee 71350t g3kt ole &3I4
o] FAgo] o Zojd A$ 7Agel &Fo Ui 3%
del g A B 240 =& ¢ dokx A4}
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ZAL UAAHESY FYa AR 2 RS I
Q) FFaEFH vl Table 69 AA&HAT &
F AA%e FAA 2335.01kecal, H]FAA 2175
80kcalol A A7) 89.8%%} 83.7% % ©¥d A
HF FAA, vFAA7} 76.67g% 68.01ge = FF
] 95.8%< 85%°1U0th. F714 B vl A F
o oA HlEl C AHFFAA 75.42mg, HIFA
2} 67.56mg)& A3 BE FF29] HFFe] FA -
HIEFAR B AA AF vxA] R o9 2=
g AF HHE Yetdo. 53] vEk A 4332 &

Table 6. Average daily nutrient intakes of adolescent male students

Smokers(n=282)

Nonsmokers(n=85)

Nutrient

Intake %RDA Intake %RDA
Energytkcal) 2335.01£63.72 89.8 2175.80£69.14 83.7
Protein(g) 76.67 £2.59 95.8 68.01+£2.37* 85.0
Ca{mg) 442.87 +23.0 49.0 452.39+25.28 50.0
Fe(mg) 13.23+£0.47 73.5 12.47 £0.52 69.2
Vitamin A(zgRE) 355.58+21.05 52.0 356.41426.27 50.9
Vitamin B1{mg) 1.19%£0.05 85.0 1.071+0.04 76.0
Vitamin B2(mg) 1.3240.06 73.0 1.20+0.05 75.0
Niacin(mg) 16.49+0.57 91.6 14.43+0.59* 80.0
Vitamin C(mg) 75.42+8.07 137.0 67.56+5.24 122.8

Mean=+SE *

: p<0.05 by Student's t-test

: number of subjects
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Az}l 365.58ugRESH Bl EFFA} 356.41gREE 433
9] 52%, 50.9% A== @ston, o] AAFE &
Azl v EAR7t 22} 442 87mg, 452.39mg o2 BF
% 50%9 A$ ol2Fr} B zAlM oigdRES] v
B}l A9} Zgo) A#AFo] AU A 53, o]H e
2 A&Po] A% N&Ethd A7) FadedA 4%
3 g FE dod F eg} gAMLY, Ay
o2 u|FEA7E FAR) vls] g HH o] Rk
o} ool A JYae] AHAV vFAR e v FQ
A7} H3keh= Picone 5(1892)8] Rue) e AAE
By g Jdae HF7 FAAL v EFAAE
t} vl K 37 (Bolton-Smith 1993)¢} xjo) 7} glvke
71& 2il(Haste § 1990)% Ut} o] Akd 2u
£ Aol A3 2AF i thddat A Hid) AF
o2 & & glek =F B A7 ZAPA Ao|4d4 &
Aol AFEE CAN program(guhg)ol S48 741 4
FFF D o] FAHA gfot £ BA] AAHE A
9 o ghaxte] ago s FA /P FAE 24E
ARt EAslgonz o2 s AA AHF %4
&} Zpo 7} Q1 & gl FAA

4, ZA KR GE 9% NE I

Foo] @3 A Fojl MH & Y-S Table 7 Ve
At FE2HAHE, FAHAY, VLDL-ZH2HE,
LDL-Zd2HE2 FATd vjFdEgdd #9449
ol Qo FAAHES] HE FAY0] 0.73d R
By gLox B7stn FeaAFsg Al
HDL-Z#2H& s%7F F9245(41.49+0.44mg/
dol BlEHdAE(46.51+£0.53mg/dD Rt fodes

Table 7. Serum level of lipids of adolescent male students

Smokers Nonsmokers

(n=82) (n=85)
Triglyceride(mg/dl) 60.76+4.19  66.05+4.86
Total cholesterol(mg/dl) 137.90+4.30 143.52+2.41
VLDL-cholesterolimg/dl)  12.15+0.83 13.21+097
HDL-cholesterol(mg/di) 41.491+0.44 46.51+£0.53*
LDL-cholesterol(mg/dl) 84.26+5.17  83.28+3.33
Atherogenic index 2.32+0.19 2.09+0.13

Mean +SE

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

VLDL-cholesterol : Triglyceride/5 by Friedwald equation

LDL-cholesterolimg/dl) : Total cholesterol - (VLDL-cho-
lesterol + HDL-cholesterol) by
Friedwald equation

Atherogenic index : (Total cholesterol - HDL-cholesterol)/

HDL-cholesterol

wottd, LDL-Z2HE F7h= 594859 A8
2toln] HDL-E#~H &2 359733 QxtdA HDL-
2282 S/t §9RsE 8¢S AaAE F 9
tHGordon ¥ 1977 : Solberg & Strong 1983). =&
19 EdF, &9 710 =5 F FAZo] Z18 o
2t £ZY2HE, F4AY £ LDL-Zd2HES &
oz ZyI3lon, HDL-EFH2HES foHoz
Zasuch(EAT - $Agd 1994) 3 gk FAzY
83 HDL-Z2HE =7t vFIAET Zon
(Hulley 5 1977), 2 ol BF 5Smg/dlolstE &2
z}o]E Ho|X|qt o]2fgt A& Fo|7} 20~30d7 £
2 P& o FUAs A A E FFE A 5 3
t}1 gch(Henry & McGill 1988). £ @dyolA &4
Z}e] HDL-ZEHAHEZLS 2 oHA atherogenic index
7F vl gzl vs) EA vehgen, ol FadFY
2 98 A Ao 9 v|H 4Qle]F A
YA A JEEE Y F e HoFt

5. ¢ SO ME FPY BuS HED Tk

FArsl goa F el Ce AR g AAAHEA
Fdol 93 Ak B Aol AvA o] 4 3
o (Niki 1991), 831 32 def 713 go] EAjste
A Ao PargiA 2 delA At (Frei 5 1998). &
B A7 (Allard 5 1994 : Pamuk 5 1994)9A& &
dol A vlElR] C Fxol 9FE F vt B
FEo, g & 47+ (A - £A45 1997 =
o} 1995 ; Faruque 1995)9l4+& ¥4 vjEll C 5=
E 971 AR Bolth Eg B M E
Aad F9RY vlgw C AdFH o] vFAzte] viE
9 C AFHFHY B (Table 6)l = B3 FAab
o] g3 vel C $X(6.92+0.21mg/N)7t HFAR
o] A vEh C $5(8.11+£0.32mg/H 2 #94
o2 g UelttH(Table 8). o &l o) Ay
BlEgl Co F57} Rol & AL 72 g2 Ol &
Azte] Atst 2EH 2L FhE ol tidEy] g
A g3l A 487} gopAr| fFolct. gl

Table 8. Serum levels of antioxidant vitamins in adoles-
cent male students

o Rl

Smokers(n=82) Nonsmokers(n=385)

Vitamin A(mg/l) 0.68+0.01 0.68+0.02
Vitamin C(mg/) 8.11+£0.32 6.92+£0.21*

Vitamin E(mg/l) 7.85+0.26 9.20+0.52*
Mean £ SE

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



A7) 39 4% EA(cyanide 5)& P43 JFAE
A 28 Hels Ao gAY £3] A HER
Cs} vhg-sle] vl C& nzAl7)E= A3 9
2 ¢#A glti(Handelman S 1996). & Hoeffl(1977)
2 FAA vER] CuErl RobA = R digk & 4
oz gule] Yage] BA FAA Y e et
o W& g AF3k=d olof vlElR C7} FHel S &
Aol Fefslr] WEolekiL st
vlEl Co 9% Aele dutEos €4 viEWl C
X7} 0.2mg/dl ol3td dE A4, 0.2~0.4mg/d1¥d
4 g $Adgole) wAdc B dolA A vlE
9 C sk BEXE ZABIEYY, vEdTIM e &
AZY, ZRd sFshz Aol gy, 5% A4
7290 0.4~1.0mg/dlel £3hct. FATAME 29
o sigehs Al gldled, dAAg sdate A
ol 2.2% EA AU A= B A el 8l
ZEHch AT RN FAARE gL EAst
Fout & AL RS Al vleldl C FEY
7} d&dcia 2 4 ok Schectman(1993)9) &
2ol & 319 60mge] BlER] CE M#she A
Qs & Axe] A vjE C ¥EE AR,
hypovitaminosis ascorbic acidZ ¥E RZ 3] 57|
AaideE FAR= skl 200mgelde] gl Cof
AF7 "Besitta sgh S 2000 ol Abel BulE
= A7E Fdzte vjEExE gdeg vgRl
C AHE-(metabolic turnover)el #3) Q73 X
(Kallner € 1981)91A H]&FdaE vjd} A&
HIER C thAtEo] 0%\ ko, FHzE°] stea-
dy state concentration®} total body poole] 8| &<
A =e2sy] HsME Ho)E sk HjEkl C 140
mge AF oo grlu stef v FARET FAR |
A vel C 354 7 AT & At ot
H3Y €A vER T8 4HEY vET AT
FA2H0.68+0.0lmg/Hs  BFAAH0.6810.02mg/1)
Atolol Fo)Hel o]zt gl e, HIER] A9 A
AY @AY 0.1mg/1 °13h = AAGEAY 0.1~0.
3mg/) s o BRIy Fdxet vlEAx
25 2% 2 AAd sFsh= Algol glo} A vle
7 A GUNEHE B2 gt 8 5 AT
vlelnl Aoks 2] g3l vER E 2E FAR.
85+0.26mg/1)7} ¥ FHA2H9.20+0.52mg/1) 2o} 2]
Ao g o} 22 oo velyl EE H&siriete §A
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Ak} Hgel = v FA vls FQ A2 vkl EZt
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