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Studies on Lipid Intake, Serum Lipid Profiles and Serum
Fatty Acid Composition in College Women Who Smoke

Hong-Seok Ahn,' Geum-Ju Lee, Na-Young Kim
Depariment of Food and Nuirition, Sungshin Women's University, Seoul, Korea

ABSTRACT

Cigarerte smoking has long been recognized as a major risk factor in the development of coronary heart disease. Several
investigators have reported the strong association between smoking and high serum cholesterol, tiglyeeride concentration, SFA
and low HDL cholesterol, PUFA and w6 concentradons. Therefore, this study was done to investigate the effect of smoking on
the serum lipid profile and fatty acid composition of college women. Sixty-one non-smokers and twenty-seven smokers were
selected from college women students in the Seoul area. Their lipid intake, serum lipid concentration and fatty acid composition
were examined. There were no differences in the general characteristics and anthropornetric indices between the smokers and
non-smokers. However, alcohol consumption was significantly higher in smokers than non-smokers (p < 0.001). The daily
caloric intake of smokers and non-smokers were 1875.84 kcal and 1915.53 kacl, respectively. On the other hand, the mean daily
intake of lipids and cholesterol were significantly lower in smokers (p < 0.05). In smokers, the mean concentrations of scrum
total cholesterol, LDL-cholesterol and the LDL-C/HDL-C ratio were higher, and the compositions of EPA and DHA were
lower than in non-smokers. There was a negative correlation berween the serum triglyceride and PUFA levels in the two groups.
Also, serum HDL-C correlated negatively with MUFA in smokers and non-smokers (p < 0.01). These results suggest that
smoking causes inadequate changes in serum lipid profile and serum fatty acid composition, thereby increasing the tendency for
coronary heart disease. (Korean J Community Nutrition 7(1): 102-~110, 2002)

KEY WORDS: smoking - lipid intake - serum lipid - fatty acid composition - college women.
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Table 1. Instrument and conditions for fatty acids analysis by GC

Table 3. Anthropometric indices of the subjects

[tems Conditions

Instrument Hewlett-packard 5890 series [

Column HP-FFAP(30<0.32 mm D) capillary column
Detector FID(Flame lonized Detector)

Carrier gas Ny

Qven 150C 3 min hold then 15%¢/min to 2207, then
temperature  277/min to 2407, then 1.57/min to 2507

Split ratio 25:1

Table 2. General characteristics and Life style of the subjects

Non-smokers  Smokers  Significance
n=61) (=27 {-value)
Agelyrs) 220 + 34" 222 + 1.8 -
Menstration cycle
Regular 37(60.7  13(48.1) NSY
Irregular 24(39.3) 14(51.9) (1.2)
Nutrients supplement
Yes 6( 9.8) 30111 NS
No 55(90.2) 24(88.9) 0.9
Regular Excercise
Yes 16(26.2) 5(18.5) NS
No 45(73.7) 22(81.5) 0.9
Alcohol consumption
< 2 times/mon. 41(67.2) 6(22.2) -
3 -4 times/mon, 12(19.7) 12(44.5) (15.3)
> 5 limes/mon. 8(13.1) 9(33.3)
Smoking period(mon.) 37.2
Cigarettes(/day)
1-5 - 7(26.0) -
6-10 - 10(37.0) -
11-15 - 0( 0.0) -
16-20 - 10(37.0) -
1) Mean = 5D
2) Number of subject{Percentage of subjects)
3) NS : Values are not significantly different between groups
*k

+ : Values are significantly different at p < 0.001
Ao T F719) Aol
P 243te) JaEs
ficient=2 &435}91.
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ATheRte dubata 2 A2FH-2 Table 29 21
TATy vEATY FE 95 2242 27 Aol @l
1, AT FATY 48.1% vl5dTY 60.7%7F
TFAHA Aoz Yehen, FATe] Nlgdzrct €74
F717F BAAE Ao 2AHAoY fo & Aol

3:2

ttem Non-smokers Smokers
(n = 61) (n = 27)

Height{cm) 161.7 + 4.9" 161.2 + 5.4
Weightikg) 533 + 7.6 514 + 53
BMIP(kg/m?) 203 +£ 26 19.8 = 2.1
Body fat(%) 239 4+ 59 232 £ 38
Body fat mass(kg) 131 £ 49 121 £ 3.0
LBM?(kg) 403 + 3.9 39.6 + 2.8
TBW*(kg) 295 £ 29 288 £ 2.1

1) Mean =+ SD

2) BMI : Body mass index = Weight(kg)/Height(m)

3) LBM : Lean body mass

4) TBW : Total body water
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Table 4. Daily intake of fat and fatty acid in the subjects

Non-smokers Smokers
(n = 61) (n=27)

Energy(kcal) 19155 =+ 662.27 1875.8 + 653.6
Protein(g) 69.0 + 31.8 69.6 = 3356
Fat(g) 614 £ 48.1 446 + 23.8*
Carbohydrate(g) 256.8 + 84.2 2959 £ 111.7
Cholesterol(mg) 2070 = 45.2 1104 + 50.2*
Cia: 2 06(g) 136 + 47 53 4+ 2.4
Cia:2 003(g) 0.40 & 0.05 034+ 0.1
Cp:5 03(g) 014+ 0.01 002+ 0.01*
Cr o 03(g) 032+ 013 004 £ 0.01%*
PUFA™(g) 145 + 58 57 + 2.8
MUFA"(g) 107 =+ 6.0 53 £ 2.8%
SFA"™g) 104 =+ 7.8 54 4+ 3.0%*
P/s 1.29 & 053 112+ 075
M/S 1.01+ 026 1.03+ 035
®3(g) 087 £ 0.06 039+ 020%™
w6(g) 137 £ 7.7 53 &£ 2.5%
wh/w3 299 * 101 277 x£ 15.2
1) Mean + 5D

2) PUFA : Poly unsaturated fatty acid

3) MUFA : Mono unsaturated fatty acid

4) SFA : Saturated fatty acid

= : Values are significantly different at p < 0.05, #* :
*p < 0.001

p < 0.0, *x
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Table 5. Serum lipid concentrations of the subjects

Adjusted serum lipids” Non-smolers Smokers
(n = 61) (n = 27)

Triglyceride(mg/dl) 643 + 3.37 753 £ 5.1
Total cholesterol(mg/dl) 1683 £ 4.2 1826 * 6.4*
HDL-C(mg/d!) 527 = 1.2 504 + 1.8
LDL-C*(mg/dI} 1027 + 44 1172 + 6.8
Free fatty acid(uEq/l) 4484 + 28.8 3958 + 444
Atherogenic index” 2324 097 272+ 098
LDL-C/HDL-C ratio 1.67 £ 0.04 213+ 0.06%

~¥k722 9] adenyl cyclase® 430z
L)

1) The valaues are adjusted by alcohol consumption of the subjects
2) Mean + 5D

3) HDL-C : high density lipoprotein-cholesterol

4) LDL-C : low density lipoprotein-cholesterol

5) Atherogenic index = (total cholesterol — HDL-CY/HDL-C

* * Values are significantly different at p < 0.05
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Table 6. Fatty acids composition of serum in the subjects

Group Non-smokers Smokers
Adpusted serum fatty acid” n = 61) (n = 27)
%(g/100 g total fatty acids)
Saturates(SFA)”
Cio 1.21 + 0.06” 1.19 £ 0.09
Cii o 0.89 4+ 0.04 0.87 + 0.07
Cis.o 219 +0.2 222 £03
Cia:o 781+ 0.12 7.83 £ 0.18
Cia-o 0.47 + 0.01 0.47 + 0.02
Total(SFA) 3221 £ 0.29 3247 4 043
Monounsaturates(MUFA)?
Cis 2.15 £ 0.06 2.14 £ 0.09
Cia:a 17.8 -+ 0.23 179 =037
Ca 0.21 + 0.02 0.30 = 0.03*
Total(MUFA) 20.10 + 0.27 2033 £ 041
Polyunsaturates(PUFA)®
Cig 2 06 33.1 +040 327 £061
Cu 3 6 1.14 = 0.03 1.22 £ 0.05
Ca 4 06 572+ 0.12 571+ 0.19
_“.20)6 _ 4(:).‘62 + 0.43 40.12 = 0.56
Co o) @3 033+002 039 £ 003
Cis:aly) 03 0.57 & 0.02 0.47 - 0.04*
Cu-s 03 0.71 -+ 0.03 0.54 + 0.05**
Ca 6 03 2.70 £ 0.07 243 + 0.10*
o3 3.74 £ 0.09 3.36 £ 0.14*
Total(PUFA) 44.27 + 0.40 43.36 = 0.69
Others 233+ 0.19 1.72 + 0.30
M/S 0.63 + 0.01 0.63 £ 0.01
P/5 1.38 + 0.02 1.35 £ 0.03
wb/w3 11.20 + 0.32 12.24 £ 0.55

1) The valaues are adjusted by alcohol consumption of the subjects
2) SFA : Saturated fatty acid
3) Mean + SD
4) MUFA : Mono unsaturated fatty acid
5) PUFA : Poly unsaturated fatty acid
*# : Values are significantly different at p < 0.05, +* : p < 0.01
Table 79l & 2kslA

23 A2 A& F F4AEY s FA2H 1| FAT
dlM B AP 24T 7PF dadel Ao vERt
ok &, 839 £ 4AE Tt /1S5S FATlA
g2 9] palmitic acid, oleic acid, MUFA, M/S¥17} 37}
& LA, PUFA, P/SH], w67} 7H4sls ZHEE HoR
vt #hE " FATNAE A FAAE FE7 T
= oleic acid, MUFA, M/S7} #7183, LA, AA, EPA,
PUFA. P/8, 064 APt adts Aoz yeht F
T tha Aol 7t A

Tahvanainen 5(1999)-2 g3} $AxAe] F71e
Z 8 Aiite] B o|FAgg ) At Basky
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Table 7. Correlation coefficients between serum lipids and fatty acid composition in the subjects

Serm faty s P Group 6" T HDLC” LDLC"  LDLCHDLC — FFAY
GFAY NS® 0.0789 - 0.2464 0.0223 -0.2457 -0.2040 - 0.0696
SMm@ 0.3404 -0.0760 -0.3388 —(.0458 0.1444 -0.2927
T MUFA” """"""""" NS 05179+ 01442 03613  0.585 02524 | 02368
M 03727 00020 -05438% 00753 ! 03240 - ~0.3410
______ I;L');;\;)'""""'_""&_S""-'"'l_d_&ééé’;;*'""d.bfﬁa 0.2414 0.0121 ~0.0989 ~0.1159
SM 0.5650%* 0.1249 0.3060 0.1384 -0.0288 0.2783
T M/S """""""""" NS 04566%  0.2614% 03511 02731 03321 02534+
SM 0.1124 0.0390 -0.2916 0.0915 0.2083 -0.1249
T P /'S """""""""" NS -03624% 01288 01384 01330 00348 00423
SM -0.4289* 0.1022 0.3326 0.0873 0.0998 0.3014
T mﬁ """"""""""" NS 04775 00456 02135 00516  -0.0427  -01427
M 055657 01134 0.3064 ! 0128 | 0.0559 .. 02853
_______ ;J;""""""_""rll's;mm"l'd.iiéé""“—'d.iiasz 01737 - 0.1481 ~0.2434 00715
SV .c01274. | 0086 00378 00958 01643 00072
________________________ NS 00711 0.021 ~0.0938 0.1100 0.1769 = 0.0997
6/w3 SM -0.1922 0.000? 0.1911 -0.0150 -0.2070 0.1955
1) TG : Triglyceride 2) TC : Total cholesterol
3) HDL-C : High density lipoprotein-cholesterol 4) LDL-C : Low densily lipoprotein-cholestero!
5) FFA : Free fatty acid 6) SFA(S) : Saturated fatty acid
7) MUFAM) : Mono-unsaturated fatty acid 8) PUFA(P) : Poly-unsaturated fatty acid
9) NS : Non-smokers 10) SM : Smokers
* : Significant at p < 0.05 ** 1 Significant at p < 0.01 =x# © Significant al p < 0.001
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