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Fatty Acid Composition of Serum Phospholipids in Obese Children
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ABSTRACT

Purpose of this study was to compare serum phospholipid fatty acid composition of obese children with that of normal weight
children reside in Kangnung area. Subjects were consisted of 56(41 boys and 15 girls) moderately or severely obese elementary school
children, and age and sex-matched normal weight children as a control group. Level of serum phospholipid fatty acids was measured
by thin layer chromatography(TLC) followed by gas chromatography(GLC). For male subjects, serum triglyceride(121 £ 4.5mg/dl)
and total cholesterol(180 + 37.1mg/dl) concentrations were significantly(p < 0.05) higher in obese group than those for control
group(81.5 + 2.5mg/dl and 161 + 32.0mg/dl, respectively). Obese group showed significantly higher percentage of serum
phospholipid myristic acid(C14 : 0) than the value for control group in both male and fermale subjects. Obese male subjects had
significantly higher percentages of palmitoleic acid(16 : 1), oleic acid(18 : 1), dihomo-y-linoleic acid(20 : 3, m6) and docosatetracnoic
acid(22 : 4, w6), and lower percentages of eicosenoic acid(20 : 1, ©6), docosapentaenoic acid(22 : 5, ®6), EPA(22 : 5, v3) and DHA
(22 : 6, @3) compared to values for control male subjects. For male subjects, obese group showed significantly higher ratios of 16 :
1(@9)/16 : 0 and 18 : 1(9)/18 : 0, and significantly lower ratios of 22 : 5(w6) /22 : H@6), and 22 : §(w3)/22 : 5(w3) compared to
values for the control group. But there was not significant differences in elongation and desaturation indices of serum phospholipids
farty acid metabolism between obese and control group in female subjects. Most of anthropometric measurements related to obesity
were negatively correlated with the percentages of X PUFA, 2 03 fatty acids or DHA(22 : 6, 03), and positively correlated with the
percentage of myristic acid(14 © 0) or 6/w3 ratio in serum phospholipids. Serum wiglyceride concentration was negatively correlated
with the percentage of 2 PUFA or X @3 fatty acids, and positively correlated with 06,/®3 ratio in serum phospholipids. These results
indicate that obesity related changes in blood lipid levels and metabolism are more significant in male subjects than in female subjects.
Also changes in serum phospholipid fatty acid composidon observed in obese children appear to demonstrate the increased
susceptibility of these children to cardiovascular disease and other related chronic diseases. (Korean J Nutrition 35 (1) : 60~68, 2002)
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xaenoic acid(DHA, 22 : 6, 03) ¥|&3} DA AAAg o]
Aem? d F Az dErl 9y g At of
28 dFshs AER )42 & gl AFHUR o
E 50 @ F ¥R vl & Tk dde] HAL

AEudEe] JEEE FUMY)E 9, BESAE
el S gh9 RS vF H4sE SUAA A
o7 el
Ak EmE ZEAEE] QAP EER|Hhate] o]
FE50] glod A& AFAo) Frele dhd VY BE S
kel Hlgol oW edgAe] =9 o] T
ol Qe Z4Ae] eNHG Y 2AE Fudx € B
BE oA 294ate] desaturation 2 elongation 274 ¢]
HastEon, @39 72249 linoleic acid(18 : 2, ®6)
v o] £7}8l3 arachidonic acid(20 © 4, ©6) ¥)&o] 7
250 ¥ FHA 07 prostaglandin FAH i) £
Ho] A=A o) HEHAUD " 1 el aX¥F " 2
=97 2897 2 449" fRjolA A d 249 Q1A
A ik W7t 259 S0] Ras .

HZ FE UM & Hgtolge] §uF 2 AA A} o
ol #4lol JBHy At & dPelAe 55 o)y vl
ot B Aol ddoE, A7k 43 Rt o
Are) HEtE whedsle E AR Akt 24 0e nlwe)
of, v ol Al UEhtE AgAbdiALe] WalE H7)8)
2} &t

ul

e
o)
2,
s
uc]
o,
2
o
A
HJ
i
=
ki
o
e
i
rir
g 0%y

e |
;

[«

ol
]‘i}

il Ko

i3

1. o7 4y

AN F 420 £FEAE g g A AAZ
AlellA] 85(ol 639, oo} 220)He] o} o] FE L oA
Hgko 2 Agkg v} gle}. o] 2 st Fol|A 25 oA F
5= Hjgt opFo] QlE 137 258w FEE D 1% H
Tho} 56T (ol 417, oo} 159)8 vIHF o2 syt &
A, vk obe#® Fal, shd E o] BUd ANAF
obF 56W% diEFeg o] 19999 129 4UHE 18Y
A oF 257k AAAST AB-LS AAeHHet.
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7P e 28 UL AEfolA AAAETIF "4 2 AIA
&(CAS, KSCBB)S o|gste] 433 AFe 2xd AA
AR 30k ol B F2I) V) Vet Al

—_

wE % 2 e gE 35(D) 1 60~68, 2002/61
Zoll wHEk AF2e) 50 percentiles)) HFE= e FEA)
Tog otn, BFEAF U3t a4 AFe vg2 7 olF
o] HIFEEAR(%)E AlMetart. vTEASTE 90~110%
9 oS ANAFTFLE 12T 130%144] olFg &
FE ol vRtEo s At AF5 43E o83l
BMI((Body Mass Index, #%(kg)/43(m"))E Atk
21, bioelectrical impedance fatness anaylzer(GIF-
891 DX, ZSEHC|E AADE o] gsted AXLTFH(%)S
S350 A= (em)e 5 o7et FEA Ao F
A He EHE St AASIH L, 452y H5HA]
H F7 (mm)+ ultrasound fat thickness meter(AFT-
101G, 25 Edo]d A g o)E3ted St

2) 8% NAst BN

TE YA AWozRE A8 AFs e, 4T,
2,000 x gollA 1587 ddEste] E48 Eefsian
d4 2HFEA 7] (Cobasmira, Roche)E AHsle] H47
¥ ZE5g2HE 2 HDLEYAHE 358 24851,
Friedewald §%'2] A4t4]& o]-&3le] LDLEA2HE %
=5 A4Egt}. Atherogenic indext (U 2HE
- HDLZ2# 28 %)/HDL FaAHE]e F2o 31
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3) QIR 2 W AMMTEY B4

Folch 5%} uhdel £31¢ chloroform-methanol &% (2
C1ovyE ol dste] E3 e XAAR-S FEE 0T, A
F 4EL Es7] 95ke] thin layer chromatography
(TLC)E ol-&sidct. dAHe] A2 FE24L 110THAA
244814171 TLCH 2004(0.2mD)-& HEA 7|3, A7 &
W] 2% acetic acid : hexane : diethyl ether(2 : 80 : 20,
v/V/V)E AHEEIE T EuiE Aside] 9 BelA lem of
AR AARND & N, 7122 22, 228 2 49
38& iodine vapor® THA|A AT F A 2L
Fo o] A-g &%

g9 XA BEf T At 2L B4 4
314 Lepage®t Roy™¢] #hel Fato] xu4kg methy-
lationA171 & AAFE gasliquid chromatography(GLC,
Hewlett. Packard 5890A, USA) 71714 FA4A1% 29, int-
ernal standard®s+= heptaencic acid(HA. 17: 0, Nu Ch-
eck Prep. Inc., USA)E AHEsHH T Teflon-lined cap
tubeoll HA(17 : 0, 40mg% &) 100ple} Fold ¢1=8
8 silica gel == % 1000& 92 3 2ml9 metha-
nol benzene &¥(4:1, v/v)& #7312 0.2 ml9 ac-
etyl chlorideZ 3] 7}gt A v = 3 2o} 100T 1A
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A 5E7E AR 28 WS e 9%
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7 Zt ZAE 4 2 - ARSI GLCH oven &=
180~210C2, injection port @ detection port¥] =%
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87A. Nu Check Prep. Inc., USA)9 retention times
o8-8t 7 XHhike] peakE ElstEx, & A4k
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v ghFo) e R FE W 22 149 £ 16.2% 2 147 +

Table 1. Anthropometric measurements of subjects by gender

Group

Gender Variables Obese Control
Number 41 41
Age{years) 107 £ 1.8 1104+ 1.7
Height(crm) 1432 + 124 140.6 = 11.8
Weighttkg) 584 £ 17.2%* 359 + 8.4

Male Obesity index(%) 148.9 + 16.2%* 967 £ 9.7
BMl(kg/mz) 278 + 3.8%* 177 £ 19
Mid-arm(cm)” 300 £ 3.0 211+ 23
Triceps skinfold(mm)  11.8 £ 2.7*** 79+ 1.7
Body fat(%) 308 £ 1507 114+ 4.2
Number 15 15
Agelyears) M1+ 14 1.1+ 15
Height{cm) 1444 + 98 1427 £ 108
Weighttkg) 559 £+ 14.8%* 372 + 85

Female Obesity index(%) 147.1 £ 22.6***  97.1 + 114
BMl(kg/mz) 268 = 44% 180+ 24
Mid-arm{cm)” 282 4+ 46 217+ 28
Triceps skinfold(mm)  11.5 £ 3.5%%* 77 £ 1.7
Body fat(%) 278 + 11.4% 122 + 4.1

Significantly different between obese and control group by Student's

ttest at **p < 0.01 and ***p < 0.001, respectively

1) Circumference

Table 2. Serum lipid levels of subjects by gender

Gender Group Obese Control
Variables
Triglyceride(mg/dI) 121.2 + 45.1*% 815 =+ 225
Total cholesterolimg/dl) 180.3 =+ 37.1* 161.4 + 32.0
HDL-cholesterolimg/dl)  56.2 + 5.1 554 + 5.1

Male  LDL-cholesterol(mg/dl) ~ 99.6 +37.7 892 =+ 324
LDL-chol/HDL-chol 181+ 078 163 £ 061
Atherogenic index(A.l.) 225 &£ 082 192+ 0.61
Relative cholesterol 325+ 082 292+ 061
Triglyceride(mg/dl) 1258 * 46.7 96.7 * 404
Total cholesterolimg/dl) 181.2 £ 329  185.7 - 35.1
HDL-cholesterolimg/dl) 549 + 43 559 £ 47

Female LDL-cholesterolimg/dl) 101.0 £ 31.5 1103 =+ 36.4
LDL-chol/HDL-chol 1.88 £ 0.73 1.99 + 0.68
Atherogenic index(A.L) 235+ 082 234+ 067
Relative cholesterol 335+ 082 334 L& 067

Significantly different between obese and control group by Student's
ttest at *p < 0.05, **p < 0.01 and ***p < 0.001, respectively
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Hgl feAd oz o ok, e 24, AFaze] 3}
At T B AA v)EE gz u)E Bkl &
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3. g% AEEE

HRkEs} )] €3 2 2E=7} Table 200 A= ] Q)
o} dole] A¢ nighre] FAASEE 121 + 45.1mg/dl
Z tZF(81.5 £ 22 5me/dD R}t F2jstA o =ghon
(p <0.001), FZ2EZE F5 A v]gkgo] 180 £ 37.1
mg/dlE 279 161 + 32.0mg/dl Bt} 934 o &

WE RS B A 350 : 60~68, 2002/63
UTHp <0.05). g4 ojofe] AL EH AT} v
Tk (126 + 46.Tmg/d) el A tZET(96.7 + 40 Amg/dD)ell
Hle] o Jtou, FAA f94e] A= G, ¥
3 FU2HEEE QA T Zhl feE Aolrt §igdd
olg} 22 2 Ay A nigh] wE €4 XAFEY
Hshe dotrny dold AN o} #A3) Vehdtia B ugh
Zonderland 5%¢] |7 A4S A s}= Ao|v}.

4~12A] o}ES e & Yim 79 a7l s
HjEhte] @ F AR 111 £ 45 9mg/dlE A4
AF(83.5 £ 39.4mg/dl) B} F-9J81A o wshw, 2
AU 2583 58hd ol5g tiate s & A7V ME o

Table 3. Serum phospholipid fatty acid composition of obese children compared with age and sex-matched controls

Group Male Female
Fatty acid Obese Control Obese Control
%(g/100g total fatty acids)
Saturates(SFA)
Cl4:0 0.85 £ 0.23%+= 0.65 = 0.21 0.95 = 0.39*% 0.58 + 0.13
Cl6:0 34.72 £+ 3.03 36.12 + 312 3542 = 3.30 34.01 + 3.92
Ci18:0 18,78 £ 1.60 18.62 = 1.96 19.91 = 1.86* 18.22 =+ 1.54
C20:0 0.71 + 0.13 0.67 £ 0.11 0.78 + 0.21 0.67 £ 0.12
Cc22:0 2.08 = 0.52 2.04 £ 044 210 = 0.83 1.88 £ 0.45
Total(SFA) 57.14 + 3.77 58.10 £ 5.00 59.12 £ 4.76* 55.34 + 5.48
Monounsaturates(MUFA)
Cie: 1 0.89 £ 0.25%++ 0.64 = 0.27 0.81 4+ 0.45 0.72 + 0.45
cla:1 744 + 191+ 5.98 + 2.36 6.47 £ 2.09 6.90 = 2.57
C20:1 0.14 & 0.05** 0.18 £ 0.07 0.14 + 0.05 0.15 £ 0.06
C22:1 022 £ Q.'IO 0.25 = 0.09 0.22 = 0.01 0.25 + 0.15
C24:1 1.86 + 0.68 1.68 £ 0.67 1.88 £ 0.77 1.81 £+ 0.58
Total(MUFA) 10.62 + 2.17#%** 873 £ 2.89 9.52 + 2.32 9.83 £ 3.10
Polyunsaturates(PUFA)
C18: 2 w6 10.50 £ 2.37 9.66 + 4.29 9.67 + 3.16 11.97 £ 4.66
C20: 3 wb 1.60 + 0.55*% 1.29 = 0.66 1.34 £+ 0.61 1.54 + 0.56
C20: 4 wb 422 + 1.34 3.72 = 1.85 371 £1.72 4.63 + 1.80
C22:4 wb 1.24 + 0Q.46% 1.04 = 0.34 1.28 £ 0.52 1.02 = Q.40
C22:5 wb 4.38 + 1.65%** 6.00 = 2.33 497 + 1.69 478 £ 2.39
Zwb 2204 £ 2.79 21.72 £ 4.27 21.02 £ 3.57* 239 X431
Casizes 013 +005 014£010 010+ 004 014+ 003
C20:5 w3 0.24 &+ 0.13 0.31 + 0.16 0.25 £ 0.13 0.29 + 0.16
C22:.5 o3 1.89 £ 0.70** 245 = 1.10 2.06 + 0.73 2.03 + 1.16
C22:6 3 2.25 & 1.23%+# 344 £ 1.26 232 £ 1.18% 4.03 £ 0.23
Zwl 4.50 £ 1.50%*=* 6.34 £ 0.91 4.73 £ 1.00%* 6.50 = 1.09
Total(PUFA) 2649 & 3.16 2811 £ 443 25.67 = 3.91% 3042 £ 4.22
Others 585 £ 1.42 517 £ 1.64 5.64 + 1.51 449 £ 1.24
M/ 0.19 = 0.04* 0.15 = 0.06 0.16 £ 0.05 0.18 = 0.07
P/S 0.47 £ 0.08 049 £ 0.12 0.44 + 0.10% 056 £ 0.2
06/w3 5.40 4+ 1.89%+* 351+ 088 461 £ 1.24 3.83 + 1.05

Significantly different between obese and control group by Student's t-test at *p < 0.05, **p < 0.01 and ***p < 0.001, respectively
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59 BFE L DT oF5H AAAE obEE WY
o v|vtez gk A 9lojA g el ZjolF Hol
~E3<] ﬁ]j_o}oq H:= 7—]0] Has Ao}, 3 . FEAY =
sage gae 3 Kim 79 9T Z3= 4¥HEY,
3292083 LDL-Bu2H S 554 ol dold]
At vlekEst 3RAFEe $o8 Aolg By,

[o

4, B8 QN NYMNRY

thgAke] g 1A Auhatz
otk @4 A AL TSk ApEAk
HAHSFA), BB Ea AN MUFA) B t7bExslA|
HHHPUFA) o] AFA sk Bl &2 44 55~59%, 9~11%
= 26~30%% WEpsTh AR Ao ¥4 AR
it 248 BA Afgd 75_13}°ﬂ 9JshH SFA:
MUFA : PUFA ¥]&°] Z7] 50% : 16% : 31%% eht
2 A7AAe} FAREIATE £ ATolAE qdRtEy A%
A GF 7o) A A ggton g wehA vhiel A tiE
ol v B IR HY TIAWAE A0 6 A viE
& @ogel EA L A3 ) FU187] WERIA, oh
W ZaRAE] A el BUlsAY B o) fe] d
35 7] HEJAE FE37]= o Hrl.

=3 0],(]21 1]\:1]—/\]- ].A]— e npo Z]-Z]Eﬂ—-— A HkAL
2 palmitic acid(16 : 0) 2 linoleic acid(18 : 2)& F A4
Ate] 34~36% %} 10~12%% 27 ZAA|8t%}, ole) 2 2
A7) At ARF A4 D 2 AGA® aeln B
SHAHA ] e A7l EH F AW F palmitic
acid(16 : 0)7} 7Fg B 42 AR Ethe d7ane o
Asta Yk, " Aol grE TERELE B myristic
acid(14 : 0) ®¥l&2 1 BF MY (4, 085 £ 0.23% -
&, 0.95 = 0.39%)o A h2F(d, 0.65 + 0.21% : 9, 0.58
+ 0.13%) B0 folstA o =%th(p <0.01). Myristic
acid(14 : 0)% palmitic acid(16: 0)¢} g7 25 g2
HE T8 AsA7E 23t dvke ma®d vlde) B
4, 8% myristic acid ¥&9 F7hs vkl A #Ed
Y Sd2dEFx 7t BRe] g Ao 4744

132’4 0] Table 39| A~
2ol oM “f}ﬂ

zal

o} 9, stearic acid(18 : 0) ¥]&& oo} H]¥H(19.91
+ 1.86%)0 A T (18.2 + 1.54%)e vls] ¢ =A
el (p <0.01).

golo] Ze E ¢l A9 U ETHA T F0] B
g a dZ 27kl frejgt 2l vEhdEl,
palmitoleic acid(16: 1) 2 oleic acid(18 : 1) B]&- 1
ThEol M 742 0.89 £ 0.25%9F 7.44 + 1.91%2 tixF
(0.64 £ 0.27%. 5.98 + 2.36%) %0} F8tAl o] =2 it
. eicosenoic acid(20 : 1) Hl&-& B]THE(0.14%) 1A =
27(0.18%) 2t} H ¥kth(p <0.01). Joel 79 A+
of 93l €4 == AUEAY palmitoleic acid(16: 1)
Hl &9 Z7he A8 g™ 3 GEFY 2] 984l

HE Ao g BaEgn)

9 9439 WRTHAIT 24 9N DQREY
A} u}zw}z z, 010}11:} ool vz 2
el Rol7k B Feio] Uehdrh. gop wRTE ol

w] dihomo—'y-hnolemc acid(20 : 3, w6)} 22 : 4(®6)
H-ge] f98HA B Etz(p <0.05), ¥ 22 : 5(w6)
BlEL o Bt (p <0.001). oFeEl w3A Ak A

= EPA(22:5, ®3) & DHA(22 : 6, 03) H|-&o| v]uky

(1.89 £ 0.70%, 2.25 = 1.23%)°14 thZF(2.45 & 1.10

;344 + 1.26%) 8Tt FeldhA o wktip <0.001). EPA

Table 4. Elongation and desaturation indices of serum phaspholipids

fatty acid metabolism in obese children compared with age and sex-
malched controls

Gender Fatty acids Obese Control
Elongation index
22 : Hwb)/20  4(w6) 0.33 £ 0.21 0.48 *+ 0.67
22 1 5(3)20 : 5(®@3) 8.61 + 3.49 9.06 + 4.52

Desaturation index

Male 16 @ 1(@9)16 : 0 0.03 £ 0.01** 0.02 £ 0.01
18 1 1{w9)/18 - 0 0.40 £ 0.12* 034 £ 0.16
20 © 4w6b)20 : 3(w6) 2.82 £ 0.74 293 + 0.69
22 0 5(w6)/22 1 4wb) 374 £ 1.5%* 619 + 35
22 D 6(w3)/22 : 5(w3) 1.38 £ 0.85* 2.01 - 1.8
Elongation index
22 1 4(wb)/20 : 4(wE) 046 + 031 0.54 £ 1.0
22 1 50320 * 5(@3) 9.81 £ 54 759 + 2.8
Desaturation index
Femmale 16 : 1{@9Y16 : D 0.02 = 0.01 0.02 £+ 0.01
18 : w918 : 0 0.33 £ 0.12 0.39 £ 017
20 © Hw6)/20 : 3(wb) 2.84 + 0.56 292 £+ 0.61
22 . 5(w6)/22 : 4wb) 432+ 1.6 470 £ 1.3
22 6(@3)/22 © 5(@3) 137 £ 1.0¢ 263 £ 14

Significantly different between obese and control group by Student's
ttest at *p < 0.05, **p < 0.01 and ***p < 0.001, respectively
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Aoz AEPch @9, S ez & aptelde
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5. AIFMOYAL KT 3}

gt w2 A A Fakiabe] WSk ojobrTt ol
A ol 38 WERETHTable 4). &, dobke] 2§ Hl%
Tl Atz HE 16 : 1(w09)/16 : 02 ¥ (p <0.001)

W EFRAE 35D 60-68, 2002/65

&} 18 1 1(09)/18 : 09] H](p <0.05)7F fj3kA o] =k
2, WEA A9 desaturase o] 57 AoE F=3
o} gk w6A X4k desaturation A ESQ! 22 1 5(w6)/
22 A(w6)9] Hl&L thETr HvkzelA fe3A ¢
skl (p <C0.001), @374 A4+ desaturation AFER
22 : 6(®3)/22 : 5(03)<] ¥] HA] P ZF H]ghTof A of
ZTET Fo3A o wekek(p <0.05). mEhA HTHEe]
A dzrac ¥4 QX2 DHA(22: 6, w3) Hl&°] ¢
A UEhd 22 221 5, 03258 DHAZ #4sh= desa~
turases] EAo| Y7 WEo R FEEW L2 W
ol vlmkEe] A ¢1xA 22 : 5(w6) ¥]&o] HlZFET}
o A veld A 9A] 22 4(w06)2EEH 22 1 5(06) 2
desaturation #74& Evjste Eae o] ZAES7
HEY Ao AZHEC o]4ke] Aitw Lol Rke] 213E
o weh 7+ 249 microsomed]| EA8= A3 A6
desaturase B4 o] ZAHG2-LS AART

Table 5. Correlation coefficients(r) of serum phospholipid fatty acid composition with anthropometric measurements in total{obese and con-

trol) subjects(N = 112)

Fatty acid Weight Obesity index aml Body fat Triceps” Mid Arm®
Ci4:0 0.207* 0.396%+* 0,341+ 0.199% 0.300* 0.293"*
C16:0 -0.036 ~0.043 - 0.045 ~0.121 ~0.043 ~0.038
C18: 0 0.124 0.098 0.118 0.032 ~0.021 0.135
C20: 0 0.025 0.226* 0.159 0.036 0.114 0.129

R0 oo 000 0062 002 oo 010t

£ SFA 0.038 0.043 0044 “o00s8 20013 T 0.057

e 025 To4tem 0376 0327%% | 0309 02887
Cig: 1 0.109 0.238%* 0.198* 0.210* 0.126 0.142
€201 ~0.178 ~0.232+ ~0.229* —0.245% —0.234% ~0210*
C22:1 ~0.147 -0.200* - 0.192% —0.259* ~0137 ~0.159
C4:1 0078 008 0091 0114  0208* 0079
Emura 0128 0253% 0216 022" 018 0160
C18:2 wb 0031 o003 0015 0070 o021 0006
€203 w6 0.121 0.164 0.160 0.215* 0.108 0.138
C20: 4 w6 0.157 0.017 0.021 0.078 0.041 0.009
C22: 4 wb 0.159 0.237* 0.226* 0.181 0.115 0.225*
C2:506  -068 ~0286™ S0259% —0204 ~0202¢  -0223*
B Zoo21 Z0098 Z0.071 0.043 T ooss -0.069
Ciez w3 “0052 ~o0081 —oo074 -0015 “0006 Joo04s
€205 w3 -0.084 ~0.145 ~0.035 ~0.109 ~0.061 ~037
C22:5 @3 ~0.103 - 0.209* ~0.180 ~0.157 ~0.156 ~0.148
€226 @3 — 0405+ — 0,489+ _Q.488% — 03677 ~0.259* — 0466
o3 — 0459+ ~0.613% - 0593+ 0452 0351 - 0550
TPUFA “oas3 -o308e -o027em SoazzT ~0.166 Tl0259¢
s T Toora T 0171 0141 Tpiso o128 opos
M/S ~0.154 .24 - 0.226* ~0.086 ~0.127 ~0215*
@6/3 0.382%%+ 0.482%+ 0.480%% 0.363%%x 0.265% 0.434%r

Significantly correlated by Pearson correlation analysis. at *p < 0.05, **p < 0.01 and ***p < 0.001, respectively
Y

1) Skinfold thickness, 2) Circumference
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% 2 AFurze) 9EA WA (p <0.05)F s A
Aol vebgol BT 37 AAASA S} AE A 24
Lo AAHAE dWEH myristic acid(14 : 0) W&
= o] AEFAE, 22 5(w6) 2 DHA(22: 6, ©3) H]
e &9 4AAAS el &, ueErt g
2 83 QA2 Auak & myristic acid(14:0) 2 &
MUFAZ} AA8he vl8-2 S718tH, F o3 A44t 9
% PUFAJE AR8kz H]$-2 wWolAal, 1 A7 06/w3g]
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% 22722 35 9 LDLEFU2HE 55 AR
Ae| & SFA vl &3 &2 438 (p <0.05)F Uehle
g, Fel|A] e dxg aX e FAE e &
A 2H2HE 57 @3 ARkEge BAE @70
T 8% ZY2HE FEE F SFAY 29 AUBAE =
Arim st 2 |7 Axet gkt ¢, Michalak
57 w2d 84 FY2HE vt 5L 5948E 8
A4 YT XA A9 24 F palmitic acids
stearic acid 2] SFA 42 7+2-8kn, LA9 eicosa-
trienoic acid(20 : 3w6)2] &AJe] F71o] BuH v} 9}
t}. ol thale] Michalak §7& Ed~HE 55 454

Table 6. Correlation coefficients(r) of serum phospholipids fatty
acid composition with serum lipid levels in total{obese and control)
subjects(N = 112)

I

Triglyceride Cholesterol HDL-chol  LDL-chol
Ci4:0 0.196* —-0.064 -0.053 -0.107
Cl6: 0 - 0.044 -0.260**  -0.089 —0.239%**
Cl8:0 0.227% -0.055 -0.096 -0.095
C20:0 0.055 0.160 -0.222* 0.179
c22:0 -0.178 -0.027 -0.189 0.042
ZSFA 0.048 -0.204* -0.129 —-0.199*
16 11 0.298** 0.187% 0.008 0.116
c18:1 0.189* 0.186* 0.196* 0.114
€20 :1 -0.098 -0.277 -0.094 —0.242**
C22:1 -0.003 -0.145 0.006 -0.148
C24 1 -0.156 0.148 -0.073 0.196
ZMUFA 0.148 0.205* 0.149 0.149
C18:2 mb 0.009 0.183* 0.233% 0.149
C20: 3 wb 0.139 0.275** 0.138 0.224*
C20:4 w6 -0.023 0.252** 0.118 0.242%*
C22: 4 wb 0.016 0.025 -0.165 0.045
C22:5 w6 -0.188* -0.261*  -0.184* -0.191*
Zwb —-0.084 0.190* 0.179 0.186*
C18:3 o3 0.029 0.062 0.116 0.039
C20:5 o3 0.004 -0.105 -0.096 —-0.093
C22:5 w3 -0.188* -0.261**  -0.184* -0.191*
C22:6 w3 -0.283* 0.119 0.056 0.180
Zm3 —0.392%* - 0.062 -0.055 0.039
ZPUFA -0.216% 0.150 0.144 0.183*
P/5 -0.174 0.180 0.148 0.202
M/5 0.099 0.224* 0.157 0.179
wé/w3 0.325%%* 0.173 0.154 0.075

Significantly correlated by Pearson correlation analysis. al *p < 0.05,
** < 0,01 and ***p < 0.001, respectively
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