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ABSTRACT

The purposes of this research were to assess dietary fatty acid patterns and to elucidate the relationship between the
serum cholesterol levels and dietary fatty acid patterns, plasma fatty acid compositions, BMI (body mass index), and
other lipid profile. The subjects were 151 adults aged 23 to 80 years, selected from the Qutpatient Clinic and Cardiova-
scular Department of the Seoul Municipal Hospital. Dietary data were obtained using three day food records. Sixteen
dietary fatty acids were analyzed using Korean and US nutrient databases. The subjects were divided into three serum
cholesterol levels: desirable (<200 mg/dl, N =44), borderline-risk (= 200 — <240 mg/dl, N=35), and high-risk
(= 240 mg/dl, N=72) groups. The high-risk group had higher BMI, waist, and waist to hip ratio (WHR) than the
desirable and borderline-risk groups. Serum concentrations of triglyceride, LDL cholesterol and LDL/HDL cholesterol
ratio were significantly higher in the high-risk group as compared to those in the other two groups. The serum cholesterol
levels were highly correlated with BMI (r=0.435), triglyceride (r=0.425) and LDL/HDL cholesterol (r=0.870)
ratio. The highest fatty acid intake was from oleic acid (33 — 34% of total fatty acid intakes), which was followed by
linoleic acid (27%) , palmitic acid (19%), and stearic acid (7%) . There was no correlation between the serum cholesterol
levels and the dietary fatty acid intakes, polyunsaturated/monounsaturated/saturated fatty acids (P/M/S) and w6/w3
ratios. The correlation between plasma fatty acids such as myristic acid, oleic acid, linoleic acid, and docosahexaenoic
acid and serum cholesterol levels was also weak. (Korean J Community Nutrition 8(2) : 192~201, 2003)

KEY WORDS : serum cholesterol - body mass index (BMI) - triglyceride - LDL/HDL - dietary fatty acids - plasma
fatty acids
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7} o3 AFEE wi7kA] A7)zl AR A AdeelA
A7t Q3T 2 JiJ1A Ao T8 F71H
Ql AellM o8] BEE FA JFSAIZICE weba] Y
A7) AAE Aggolt dgdA 9 A #EE A
AYS APt HAE T JIFYR vLE B
T e AT o] A e7Erh

A&hzQl Aol Q3 2 HEA T Qe WFEHAS
2 A1 Y8R 2ZHAHEZEZOIHOckne & Ockne
1992). I felx &, 18, #dEHAsY 7159,
AF9 F7) A, ZRE AAEE Tl AFLIlE A
A= 3 ITHNCEP 2001). F€ HeliAzys F A4
#H, RIS GLEZ AT Z3A A 1)
EPMS), Fd2HE A%, d798d, s AF
& 5o] 4R AH(Kris—Etherton 5 1988; Hopkins
1992; Howell ¥ 1997; Nicolosi & 2001). £3] #Zoj
= Ao] AWk A(quality)©] %¥(quantity) X4 ¥A &
stk 2o ga] QlalEx glck(Mattson & Grundy 1985;
Mensink & Katan 1989; Grundy 1997). Cross popu-
lation study?! Seven Countries Study (Keys 1984)¢]|
A Bag vl 2 8% FUAHE aA7F TS
& s aAge] ot AbgEe] FUkeb, 3R
439} 45 FHAHE TR Alolol gt ko] Al
7t Je2R F FHAHE % Aole TR A
#9 #o)2 AE 4 ok 3k Mattson 5-(1985)
i} Hegsted 5-(1993) ¢} B 19 olsbd ALz 433t =
AL 85 Zul2EE7 LDL FHAHES ST
1A, @ EXR RS ol5E WA 4dEE 1)
AA Gy, PHEEA RS P85 FHAHE w58
AAAZT HolAe] P/S 78 0.12004 3.8% 7}
AZF-E& W VLDL# LDLC] apoB A3 84 8% 2=
SHES 57T ZAHAT Cortese 5 1983). 18y
AL A B2 85 FHAHES S/MIIAE
ket AR ghageo] Wl myristic acid
(C14 : (), palmitic acid (C16 : 0), stearic acid (C18 : 0)
Log o] At A EshA| Ak 2 lauric, myristic,
palmitic acids $°] 8% ¥ A=%, LDL¥ HDL Z3A
HES S7R71e Ao gElA ot I ZHe] &
A= ARtEE Aalse] Rusd gt} Stearic acid
= 8% Zd2HEY LDL Z2HE FrdEe 932
UX]A] ¢ko}t GUEFSAIARS e Tl vl HDL
FH2HE S5 0 434 AcH(Bonanome &
Grundy 1988).

1998Vi% 98] vt Fua% - QU2AL AB Ministry

AR - AAF - A¥S - A HEH9 - 193

of Health & Social Welfare 2000) <] 2Jahd A|4ke] A
A7t F 49 18.0%=2 F=FPFEs] ] A A eA
JABL Y 20%RTHs W2 FFo|t}. a2y F 9%
F Aol AR|He vlERT ofdzl AEAQL Ak
AF FFo) 8F A 5o ¥ vXE F98 A
AL "rh= A-g A4 o $8] Ut AMRES e
2 o] Age] ofm A At HHTES gelsin
0)E Aol Q150 AEHAHES FANA A= 9T
o tist A77F Bad AlFolth ol & A7 A ¢
UE tho 2 3Y3ty 2o 715U E o83t 2o] A
WA RS AR, 8% ZHAHE £ET 4] A
ko] MH R, 85 AAE Y A A A

7F J=A A E A S5,

NS R 8

1. TNCIH

B ZARE 19983 195 49711 A gl e £
el 3] Uz 9 SHaARAE o JdE 37
Z 204 ol Aeldy 151%E itz AR
A ZYAHE FEE J|F0Z 240 mg/dl o3l AR
< 7EZY2EEE5 T (high—risk group), 200 mg/dl ©}
A+ 240 mg/dl 9|91 A48 AAAET (borderline—risk
group), 200 mg/dl ®|RRI 39-E A/ (desirable group)
02 R Kim 5 1997). HEolu HZo AIE F
717t B&3 Aol Qe Ao E Ws ¥ A A
AL 8, AR 59 Aslsrd AL Adeln AA
T, SAMAEAEQ HARE st AubgAtellA olide] ¢l
< FRAE dhe® 3l

3. NNYE W NN B

AR A A3 AFE 5783819 v]REE [body mass
index: BMI (kg/m?) = weight (kg)/height (m?)]& AAk
sk =% Edg JdPolEHE FH3 vE
(waist/hip ratio: WHR)& ARSI A71A8EA)
(bicelectrical impedence analysis, SelcoAl, GIF—891,

HAFEH S o183l AATE ST

4. Ng g9 =N
ZAIR AN A 3UH(FF 24 FL 1D AT B
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= AE2 71238 k= Ao] 71EH (food record) < ©]
g3l A A3 ZAE AAEITE B3] el o
g} 2l £ Qe 718 FRE AAE] 2ABIY olF ¥
Aoj] Mgt SIStk BEAE B2 F ] 2o] 7|F
U442 tdRlelA ERlsk] o]25E FPrHE A=

Gl BAL 9% AEIYY/tE (nutrient database)
2 &3] Y3l A=A Frad= 72 7178 (2000)
& 7122 GBS H1EF 1970 dUghe) L AME
A3, A g2 YRR (Lee 5 1995) 8 USDA
(1998) 9] AFEAERE A1 ek o] vFOE A
vl o 7} Zubake)l s P/MY/S AEHH1E 9 wb/w3A
AAke] FulEE T3

5. gAY Yooy 24y

1) AR R EH

14A2F o]} FEAES d4E gl EDTA
Helg AFALAHAZIE ol §3le] 5 ml o) s}k
AHEE P42 3000 rpmelA 2083 AHEY & F A
HL, olxA QS FAs] A% AEe JAALE o
g3l 5§45 YA o B4 E 97kR 70T dEx
oA B3t & FEAHE, 47, HDL Z92H)
g9 & A8 479 NS SST Al wo} ¥
He B F B4l o183tk

)@z R B

Ax3}8H244 7191 Hitachi 747 (Hitachi, Japan) & ©]-&
3t} FZYAHSL cholesterol oxidase EAMo 2 =
AL glycerophosphate oxidase 422, HDL-
FUAHES AFEANCE 74 A LDL-F
HAEEL AR Dol 400 me/dl ©I81]! 739l Friede-

Table 1. General characteristics of the subjects”

wald 2241& o]&3lod Akttt (Friedewald F 1972).

3) 9% ofEA Y 53

A9 ApoA—I Y B 82 immunoturbident assay
(Sigma diagnostics kit) HS o] &3l &3t &
goE BERFTAE 0] 831 340 nmellA A3t Al
Abstgict

4) 87 NPY 2Y

Lepage & Roy (1986) 2] #& ®igsi Atk 24
& B3 ARSI A EARY -2 gas chroma-
tography (Hewlett Packard, Co., USA : Model 5973,
Column: SPTM—2330, 30 m X 0.25 mmlD capillary
column, Detector: Hewlett Packard 6890 Mass de-
tector) & o] &3t EA&Gict ZF AAake] ¥ R
& A4t esterEY retention time® H| T 33 &
Ao 89 F APAke] AFd gt HEEE X
Ale3itt.

6. ¥ Mg

B ZAA}E = Statistical Analysis System (SAS) Pro-
gram 8.1 o|g3lo] BA3Igict 2t 54X Ao BE
U2 AAslgon, p < 0.05 £Fo4 GLM-Duncan
EARH o8 74 AY F2H felxE AAsAch 2
FAFEE Alole] AHAAE LotrI] 8 Pearson’s
correlation coefficientZ itk

am g 1%

1. ZAQYRS gt &Y Bl
B APl 718 thdRte e Aol 447, BA

Desirable” Borderline-risk” High-risk”

Number 44 35 72
Sex

Male 22 27 30

Female 22 8 42
Age (yn***? 4203 + 11.14° 4715 £ 11.79° 57.19 £ 10.22°
Alcohol consumption*® 14.95 + 29,59 26.21 + 4197° 10.03 + 28.36°
Smoking” 7.75 £ 12.41 10.56 + 13.28 7.92 £ 1413
Exercise” 095+ 1.64 1.60 £ 243 1.26 + 205

1) Mean * SD, Values in a row without a common superscript are significantly different (p <0.05).

2) #++: p<0.,001, *: p<0.05
3) Desirable group was defined by serum cholesterol <200 mg/di.

4) Borderline-fisk group was defined by 200 mg/di < serum cholesterol <240 mg/dl.

5) High-risk group was defined by serum cholesterol 2 240 mg/dl.
6) Alcohol consumption is expressed as g/day.

7) Smoking is expressed as number of pack/year.

8) Exercise is expressed as weekly frequency of exercise



o] 359, adx nFYAHEIF Tl 729Ut
(Table 1). o) ukE Bx 9] Alo)& B AT
1 E53 v&E, 2A93TME GRS 1ol 3%
oo} DEFHAHEGFTTANNE 922 vgo] &Itk A
Aol HEAEL 4203 + 11.14401d, AANEEL
47.15 + 11794, 22 2HEEF T2 57.19 + 10.22
Nz g3 FeAHEo] 52 7o FFAFI e F T
o Hj3l ¥ A< & & AUATL

2+E FF0 ¢3S L vEst AT 3F ¥
& AFFS vlus) B Aol 14.95 £ 29.59 g,
AAYPTO) 2621 + 41.97 g, LEFH2EHEFFTTOI
10.03 £ 28.36 go & Jehskon, BAAAGE L] 1T
AHEEET) 13 4 velRTHp < 0.05). ol& 74
AP oA Eake] vlgo] AR w1 aZHLHE
YF T E oY nlgo] wou oz Fe diiE
o] HlgFAtoIloE R, WAt %S vns £ A
AT 27.39 g, BANET 33.76g, LTHAHEIF
T 21.30 g0 & veh} Al F3H #93 Aol AN
tHp = 0.437, HiolE AN %), AT FA%H
S SEFNNTE Al PR A Ael7t UERA
gk, ANt FAES vlws B AN s A T(H
A 14.37, AAT 13.87, 2B 17.53 pack/year,
p = 0.535)7k9] 2Jo)7} Qo B R Ao] Yk Y F
g AEHER] FAAN EF U 288 5 e 48
SN A £ zlelrt S-S BRI § UMTHKiechl
% 1998; Kim % 1997).

2. ZNDIYAS] MHSA Hjud

AAAEZR Q] BN T8 A 7S vlus] 2 A% A%
L& nZYAHSEFTo) 158.46 £ 8.73 cm=E AT
163.93 . 8.45 cm¢}t AAATT 163.70 £ 7.47 cmol} ¥
3 fostA FA el ew(Table 2), ol 1Ed A

Table 2. Anthropometric measurements of the subjects”
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EYF TN A v]Eo] 1 FT d¥ol o ¥ ¥
Foz yztgc) Ha AFS o] 62.20 + 9.64 kg,
AAYE Tl 6351 + 11.18 kg, AZHAHEHFTTO]
65.60 = 8.41 kgo & ¥3 FeAHEo] 255 th
Z7hke FAE Holu #o3Q Aol it wizty
A2 AME T Y= BMIZ AR 2FHAHEISS
(26,17 + 3.19; 33.73 + 7.94%)°] AF(23.09 *
2.84; 27.79 * 7.57%) 3 BAHAYL(23.66 £ 2.67;
29.15 * 6.23%)°l Hl8] FJH o= A Yetxted, d
3 SY2AHEY BMIE 2 49 A48 (r = 0.435,
p < 0.001)E 2o $g detollA A o2 gzt
(Park 5 1993)9} AnE 9H 5t HEdd 3
HolEdt v EYAHSESTF(HZ 9258 + 8.28 cm,
100.00 + 6.08 cm), ZAAETZ(86.60 = 7.27 cm;
96.33 * 6.45 cm), 34H(81.08 * 8.07 cm; 96.63 £
554 cm)9 £ fo3o2 dobyon, WHR &L
A g v Ay ¥ FHAHEC] FHETE R
o7 &/ Vet ZYAHESdFE 093, B4
BTF 0.90, ALT 0.84). ol ThE AFANN G o] &
Fujutel 322 Jehle siElgd, 49olEd, WHR H
go] BAFHAR] AFFEE UeE e AEE
ARE S-S FAE = FHS T (Hsieh & Yosh-
inaga 1995; Han & 1996).

3. AL HAFL HANPMY PIM/S R wb/w3H B

A7) A AT AHFS F oA 20.7%(45.2 @)
FF02 nFYAHEGFTT(18.5%, 38.7 g)oll vls] o
2 Eskoo] AANET(17.5%, 35.8 @)l HlgiME 9
Aoz Fgou, AFWER ol BtS wele 244
oA Al 7+ fre <l AlolE KolA] QsteH(EH A
A AR, B AT AEY 9L AW AHBE
AFWARAE PFoE 3 Kim 519973 B4 4

Desirable (n = 44)

Borderine-risk (n = 35) High-risk (n = 72)

kK2) 163.93 + 8.45°
62.20 = 9.64

Height (cm)
weight (kg)

BMI (kg/m?)***® 23.09 + 2.84°
Waist circumference (cm)*** 81.08 + 8.07°
Hip circumference (cm)*** 96.63 + 5.54°
WHR™** 0.84 £ 0.06°
3ody fat (%)*** 27.79 + 7.57°

163.70 + 7.47° 158.46 = 8.73°
63.51 £ 11.18 65.60 + 8.41
23.66 + 2.67° 26.17 £ 3.19°
86.60 + 7.27° 92.58 + 8.28°
96.33 + 6.45° 100.00 £ 6.08°

090 + 0.04° 0.93 £ 0.05°
29.15 = 6.23° 33.73 £ 7.94°

I} Mean T 3D. Values in a row without a common superscript are significantly different (p <0.05).

2) #xx: p<0.001
3) BMI (body mass index) = Weight (kg)/ (Height, m)?
+4) WHR: waist to hip ratio
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e U oR § Lee & Lee (1998) 2 Axe} vlws)
o thr & @E B Fouh nFHAHEES
7 2274]-4%‘:\1‘4 AL d= gARgFRot w2 A
2 4 gtk 49 Ha F A AFHZES Aol
38.32 g, RFHUAHEIFTO) 32.39 g BAAAETOl
29.09 go 2 Aihrol AAAE T vla FAHoE =
& X8 HYo), AFUER o] Boks o Al I3
o] f-9AQ Aol YUTHTable 3). PRrEoz 7H¢ A
7} wgtd Ak A 7 B5FoA oleic acid (C18 : 1)
2 F A AR 33~34%F AU Tl
linoleic acid (C18 : 2), palmitic acid (C16 : 0), stearic
acid (C18 : 0) €A 2 &zt F At HZY 27%,
19%, 7% 5F& Bo FUot olgjdt F At AFZl
71akE At £XME HI 219 H3 ¥ QA4S
o2 ¥ Lee & Chang (1999) 8] Eush= YRR,

mlo M omie ol

Table 3. Dietary intakes of fatty acids and cholesterol, P/M/S and v 6/ 3 ratios of the subjects

AL YA E Kim & Paik (1994), Lee & Kim
(1994)°] B 1% oleic acid, palmitic acid, linoleic acid,
stearic acid®] £AgE Aol& Bt AFske FE
Aatke] FFHelE Ale)7t AU

Al oA SFA, MUFA, PUFAQ] A#H2E vlusl B
=, SFA, MUFA®] 73-‘1’— o) o F 2ol vls) 79
Hog =g AFFE B FUI, PUFAY B¢ Al 23
9] zlo)7} itttk SFAC) &3R= 2lo] XAt F myristic
acid (C14 : )&= 8% E2EHES 7 ZA 77l
Ao7 gy 24 Uck(Hegsted T 1965; Khosla &
Hayes 1992; Zock % 1994). :LEM 2 a7 s
9} myristic acid (C14 : 0) A 1 g ©l3tZ A T3
o #94l zpo)7} e, ol %I—‘ ul=2] 6 g vlE
=9 14 goll v ¢ ¥ e E F ANHKrom-
hout %, unpublished data, 1988). Eﬂ.&’—ﬂ?l MUFAZA]

n2

Fatty acids (g) Desirable (n = 44)

Borderline-risk (n = 35) High-risk (n = 72)

Total fatty acids 3832+ 20.17°
SFAY N77+ 714
<C10:0 001 = 0.04
C12:0 001 = 0.04
Cl14:0 060 0.3
C16:0 7.42+ 443
C18:0 273+ 195
MUFA® 1423+ 829°
C16:1 076 + 0.69
c18:1 1307+ 7.33°
C20:1 007+ 022
c22:1 001 = 004
PUFA® 1226 7.22
Cc18:2 1013+ 593°
c18:3 131 118
C18:4 001 = 0.3
C20: 4 002% 0.05°
C20:5 013 0.31
C22:5 001 £ 005
C22:4 033 051
P/M/S ratio® 1.26/1.24/1
Total wé fatty acids 1014 £ 593°
Total w3 fatty acids 1.77 £ 1.64
w 6/w3 ratio 680+ 3.30

Cholesterol (mg) 181.49 + 119.42

29.09 + 14.27° 3239 + 17.06®

889 + 498 990 + 6.62%
003+ 007 006+ 0.16
005+ 017 002+ 013
0.37 £ 051 0.54 = 0.67
572+ 3.2 620+ 4.02
209+ 1.42 232+ 179
1045+ 5.79° .62+ 7.53%
060+ 0.47 0.69 £ 0.72
9.44+ 521° 10.54 = 6.49®
005+ 0.8 005+ 020
001 = 0.03 003 0.17
969+ 5.1 1073+ 553
7.89 £ 4.46° 888+ 472°
.16 094 116+ 087
001 £ 0.02 000+ 0.0
003+ 0.06° 000+ 002°
006+ 0.4 006 + 0.23
001 £ 0.3 000t 001
022+ 0.36 020+ 042
1.26/1.20/1 1.37/1.20/1
793+  4.46° 889+ 471
.45+ 108 142+ 1.0
583 236 679 = 329

186.85 = 126.07 190.69 + 181.78

1) Mean + SD. Values in a row without a common superscript are significantly different (p <0.05).

2) Dietary data were obtained using a 3-day food records.
3) SFA: saturated fatty acids

4) MUFA: monounsaturated fatty acids

5) PUFA: polyunsaturated fatty acids

6) P/M/S ratio: PUFA/MUFA/SFA ratio



LDL Zd4HE2 w31 LDLY A3l Ak A2
&2 921 Y+ oleic acid (C18 : 1, Mattson 5 1985) =
A MUFA A% < 90%E AAsiEdl, 34
(13.07 £ 7.33 g)°] FAYEF(9.44 = 5.21 gl Hla}
fFoHoR £ HAFFE BT, 1ZUAHEEST
(1054 * 6.49 g)el HlgiE thh & AFHZE 2o
Fqot Fo3Ql 2ol AT ¥ PUFA HH#FY
80% ©]4+& X8R linoleic acid (C18 : 2)& A4
(10.13 £ 5.93 g)°] BAAYT(7.89 £ 4.46 g ol ]3|
FoA g AFH20] wA Ve

AF WAL PM/SHIE BT, ZAAEE, TFEA
HEPETAN 22 1.26/1.24/1, 1.26/1.20/1, 1.37/
1.20/12 Al 27 F239l Aol gloH, o] #sES
2 ANAIRY 1.34/1.09/1¢) B8} PUFAY 2 thx
'FhT MUFAS 2R thd & 3¢ 8 & U2 h &
1995), WIEAARAE oz FAE 0.79/1.15/1
o) ¥8iME PUFAS MUFAZF 2% E3HKim 5
1997). T3 3=l A AF(2000) oM Ak
= 1/1.0~1.5/1¢ vl3] PUFAY AZulgo] tx w2
Re B odsiey, F Xl tist PUFAS] A3
80] 5.25%% AR 71% 10% ol3tEtt B4 ¥ R
S 2 590k 034 Awate] A W 2438 Az}
7] 98 sl 3 06/w32) HIE AR AT,
BAYYE, nEZU2HEEFT TN 4 6.8/1, 5.8/1.
6.8/158 A3 9 4~10/1 (Korean Nutritional Society
2000)°) &30 T2 A7 AHET FANSE 3hE B F
2AcHLee & Chang 1999; Lee & Kim 1994). 4lo]s} &
3 ZUAHET AABAE AWE FI, o] At
Mgk SFA, MUFA, PUFA, P/M/S ®l1€, w6/w3 &
52 €Y ZYAHES FoAA AABAE HolA] %t

Table 4. Serum lipid profiles of the subjects”

A% - NDA - A9S - A FE] - 197

o22(Kim § 1997, Oh % 1995), ¥ A7olAME Ho]
g A2t e AAEel % FUAHES Xl ¢ 7]
k= Aoz Algd

4, 87 N3 F&9 Hju

B AFolN dTodAES Y FHAHE FF 2
Ag F1 BFdgere ¥y FH2HE §Fe UL
ZANYE, nFUAHEESTTY €02 FHer F
7¥81tH(Table 4). ©1&d Y ZAHES F7lol ot
g $EUAge] QAR LDL FHAHEDR EF
FAAY SET T FFoR FEIY wEEHAE
9] B321A9 HDL SYAHES 8F FxoxE Al &
Zrl 4921 2jol7} o, HDL Adhizle] 3¢ o
WA Apo A-19) S TFHAHBTESTO UE F
Zoll vg] FoyoR ¥ £XE Bk 1 olf= B8
3] ¢kort Apo A-13 A—IIE 7 7}l §l= HDL
Aergols Apo A-I17} Apo A-19] #IEHAE)
H3EHE AYANTh= B 1, dRkyos ¥ F
%9 HDL ZH4HE E& BAFH28 =S
ZaNIIE A5UARE A AeBE, Apo A-IY
Zuke 248 ARTHE HDL SY4HE 558 2%
&= Zo] Aoz IAFFHASS o F A5E 5 3
E B/ 9 F e RolE Argdth(Rader 2002).
LDL #|etuizle] 8 @il Apo B 8% Fel2H)
2o] 71| Wt §o3F o FrIshe AEFgS Brh
8% Ad T ofxwwia zjzke] FEEct LDL/HDL
ZHAHE9] vl&3 Apo A—-I/Apo B9 B]&°] &5
Ago] g AT = Qe F2 AR AMRHIL Ue
dl, nZH2HE8F 74 LDL/HDL Fe2HES vl
£0] 3.052A4 AAYIFT@2.55 8 FFor & @

Desirable (n = 44)

Borderline-risk (n = 35) High-risk (n = 72)

) {mg/d) 99.75 + 50.98°

1C**** (rng/dl) 171.95 £ 19.30°
HDL-C® (mg/d) 56.26 £ 14.90
LDL-C™* (mg/dl) 95.05 * 21.24°
LDL-C/HDL-C ratio™** 185+ 0.74°

Apo A-l img/dh*** 136.38 £ 12.91°
Apo B (mg/dh*** 4821 +13.30°
Apo A-l/Apo B ratio 3.01 £ 1.50°

*RE

134.86 + 72.78° 195.54 + 140.01°

214.74 £ 11.02° 270.94 = 25.99°
56.34 £ 16.03 58.30 £ 11.28
132.29 £ 19.09° 169.83 = 30.88°
255+ 0.73° 305+ 0.88°
136.45 + 15.29° 145.18 £ 13.27°
63.45 = 1312° 85.65 £ 20.56°
231+ 0.80° 1.84 £ 0.54°

1) Mean =+ SD. Values in a row without a common superscript are significantly different (p <0.05).

2) =++: p <0.001

3) 1G: Triglycerides

4) TC: Total cholesterol

£) HDL-C: High density lipoprotein-cholesterol
¢) LDL-C: Low density lipoprotein-cholesterol
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& Roj Fom AANPFS AT (1.85) vl &
QAo =97 Apo A—I/Apo B vl&2 8% ZdA
Bl20] Hola4E §oFog ywopgoh wEA B AT
oJHNE Apo A—I/Apo B9l &L AT AF0]
U AZMEE g AEEM A FUASE EF
gitHRader F 2003).

5. 3% NYH 2y H

A 79 8% A 24 Table 50 Yeht itk &
29] & 244t Z linoleic acid (C18 : 2)7} 24.0~26.3%
2 A T 254 7 @9k, palmitic acid (C16 : 0,
20.0~21.5%), oleic acid (C18 : 1, 17.8~19.7%) 2%
velton, ol £ AulAE tdeE 3 Kim &
Paik (1994) T Houwelingen 5(1989) 2 |7 A3}
9} e oF3e Yk o] F palmitic acide TF# &
HE8FTol 2145%% AT (20.50%) 3 BANGET
(19.95%) 2ot A Ve, oleic acidE LZHAHE
HZ7(19.68%), ZBANET(18.71%), BL(17.76%)
$07 UEeldth MUFA AL 2Z 2888577 7
A @ Fol 24zt 23.22%, 22.51%F B3 (20.46%) B
o} godog it} w3A AR S A T EF
H|&3 3e HYou, w6A APAahe A (26.33%)

Table 5. Plasma fatty acids composition (%)"

o] AAYBF(24.17%), LEZAAEEEFT(23.95%)
B} BA) vehkton, ol Nolid#HZ (Table 3)3 #A
3 A7 Rgck 83U PM/SY Bl&S M & 27l
A 8lsE e B9on, w6/w3d HlE&E AT, BA
A8, nEAAHEIFTTNN 242 3.76, 3.18, 3.002
2 Aol nEALHESET Tl vld frFoE w2
FX8 Bk B AFAe] dF AWite) 24 F my-
ristic acid (C14 : 0, r = 0.19), palmitic acid (r = 0.17),
oleic acid (r = 0.26)= 8% FaAulED okt ¥ &
A#AE linoleic acid (r = — 0.18), docosahexaenoic
acid (r = — 0.17) & &% 5] AAAAE BJleH, Aol
Apate] gk §9H ARBAE HolA Ptk
ol ¥ X|WAl ZAo] A Xz At 24
SARIE, Az 24 Aoz AgHE A 24
of REHoz s Ao] APile] F AW =
Aol Qe F F Jouh, ¥ o] At AdF, At
AU T Sol 293 EAFE AL F W) HELS
2 BQItH(Garaulet 5 2001). E3 A A %] F ol
yvz)e] 26% 5FA AU8E tteE AR Kim &
Paik (1994) 2} dTolA Bag dF x|Wale] Ao A
Aro] AHAAEHE wkdsl= FQ23% biomarkerghs 239}
= AnkEls Aog ole B AT YRS Aol A

Fatty acids Desirable (n = 44) Borderline-risk (n = 35) High-risk (n = 72)
C14:0 0.91 + 0.3¢° 0.87 £ 0.31° 1.1 = 0.47°
C16:0 20.50 * 2.33%* 19.95 + 2.46° 21.45 + 2.65°
Cl6:1 2.69 £ 0.99° 380 + 2.98° 3.54 £ 1.33°
Ci18:0 6.98 + 1.06 6.61 £ 094 6.76 = 1.03
Cc18:1 17.76 + 2.69° 1871 + 3.33% 19.68 + 3.23°
C18: 206 26.33 + 5.09° 24.17 £ 4.26° 2395 £ 5.27°
C18:3w3 1.61 = 1.09 1.91 £ 1.4 1.60 £ 1.47
C20: 503 1.36 £ 0.81 1.50 + 0.89 1.36 + 0.89
C22:0 473 £1.07% 5.43 £ 2.70° 4.43 £132°
C22: 603 536+ 3.14 509 + 1.6%9 6.28 + 2.90
Unknown 11.74 £ 3.17° 11.95 + 2.69° 9.86 £ 3.21°
Total SFA? 33.12 £ 293 32.86 + 3.14 33.74 £ 3.17
Total MUFA® 20.46 = 3.21° 22.51 + 4.90° 2322 + 412°
Total PUFA? 34.64 + 475 32,67 + 4.38 33.19 + 5.29
P/M/S ratio® 1.06/0.62/1 1.01/0.69/1 1.00/0.69/1
Total w6 26.33 = 5.09° 2417 *+ 4.26° 23.95 + 5.27°
Total w3 8.30 + 3.85 8.50 % 2.61 9.24 + 3.60
w 6/w3 ratio 3.76 = 1.7¢° 3.18 + 1.43° 300 £1.32°

1) Mean = SD. Values in a row without a common superscript are significantly different (p <0.05).

2) SFA: saturated fatty acids

3) MUFA: monounsaturated fatty acids
4) PUFA: polyunsaturated fatty acids
5) P/M/S ratio: PUFA/MUFA/SFA ratio



Table 6. Correlation coefficient between serum cholesterol and
lipid profiles, BMI and WHR”

Serum cholesterol”

p-value
1G (mg/dh? 0.425 0.0001
LDL-C (mg/ai)’ 0.870 0.0002
LDL-C/HDL-C ratio 0.600 0.0001
Apo A-l/Apo B ratio -0.537 0.0001
M 0.435 0.0001
WHR? 0.561 0.0001

1) Number of subject was 151.

2) This resJlts were analyzed by Pearson's correlation coefficient.
3) TG: Triglycerides

4) LDL-C: Low density lipoprotein-cholesterol

5) BMI (body mass index) = Weight (kg)/ (Height, m)*

6) WHR: waist to hip ratio

el o] o wr] giEe] oldt A=Y Aol
71Q18R= Ao 7 Alggrh

6. ¥ EJLHEI YA F2 ANE YL

gy gUAHES A ASA, 4o] 4HF, EF A4
3 APste] FEaAE B4 A Fddel A ¢
Bt Q4SS Table 6 AT BF TUXHE

r

o} ko] JawAE Rolw, LDL FHAHE( = 0.870)
e 7P w2 40 AFTAE R 8Y FHAHE T
7R LDL ZdAHE9] Sl o3t Zolah= 21g gl
4+ ATt ¥F Apo A-1/Apo BY vl&(r = — 0.537)&
3y FeAHEY & 3o duEAE 2tk gy,
By FHAEET Ao HAFAF, @F AP 2=
TG AUHRAE HolA] gpev o] Xuk W A
k9] §F P/M/S H], wb/w39 vl So] 8 FAHE
F7He Ad¥she 2 AR HA ZEich w2
APM= A 79 B FUAEE o7} 2o] MFHH
o} 5 At A ET EF AA, AA AZX ] A
olo] B 7|Qlsk= Ao AlgHr}

29

b=

3E

A dY 1519E ez 83 ZYAHE 55
7IES R A4, AAYEE, U AHEESToE
¥ ¥ 3¢z Ho] 71E5HE o83t JE Ao] At
o) MFRS ALY, 83 FUAHE 21 A A,
NE Ae] Akl AHZ, E8F Ad L A A4
o FHPAE AHE Ak oed) 2.

D) AA At F gaol 447, AAYE Tl 3519,

A% - AR - A9 AR Hele) 199

FelAHEESTo] 729010 0H, 83 FHAEHE]
& 79 FFAFe] ohE F Foll nla] E3ith
2) BMI&} A= n2Y 2SS T 34T 3
AQE Tl vls) FFo g A vehgod, selgds
WHR vl€% EH2HEETT, ZAHYT A2y
To2 Ao 2 A et

3) 49 A QY F AP HHFE ART(EF
o=l A=l 20.7%)°] AAAEL17.5%) ) Hlsy
FoHog gy, DETYAHSIEZFT(18.5%) N nls
thh E3kou, AFUER o] E An Al #3749 79
Al ol qASlch 7HF AAFH7F BE AR Al
TS oleic acid (F XHAE AF ] 33~34%) 01303,
linoleic acid (27%), palmitic acid (19%), stearic acid
(7%) 22 Yepgth

4) o] kel PM/S Hl:= AT, FAAEE 2
ZY2HEES TN 42 1.26/1.24/1, 1.26/1.20/1,
1.37/1.20/12 Al F3l 730 Apol= U wb/
w39 vl BTE6.8/1), AANEF(5.8/1), nZFEA
HESZFT(6.8/1) o4 AR ¥ 4~10/1¢] £33k

5) %) & AT F linoleic acid (F A Ake) 24.0~
26.3%) 9] F57} Al 7 EFM 7 %1, palmitic
acid, oleic acid £22 YENTE ©] F palmitic acid2}
oleic acid= DZYAHEEFT] U F FHY F4
eRsteh

6) 3 ZUAHE 5 85 AW = 0425),
LDL/HDL Ed#d28E(r = 0.600), BMI (r = 0.435),
WHR (r = 056D 3= 2 o] 4@dAE H3oH,
LDL Ed28E( = 0.8370) 3= 71 & 49 43+
AE 2ol Y FYAHES F7h= LDL FdHAHES]
Z7kell g% Aolehs g EAE + AN EF Apo
A-I/Apo B9 H]&( = — 0.537)< 83 ZeAuE
T2 29 AAFAE Bt 13y, ¥ 292 2HEH
Aol AFF dF AuRte] ZAT= HEst AAAAE
Holx| gkgicth

B Ao A58 FeEnd, nZdAusSd5ay o
o] At HFHo) 18% FFO T e Aol oAM= ¥
3 ZYAEHE FEY Aot Alo] Ak A% EF A
WAkl AR AA AESX] e} F A ool oS
71Qsk= o2 AlgH) uebA o] xte] HF +F
o] R& tPAEY A5 o] At AHF 2 ¥F A
WA 2ol Y SYAHE £Eof vX e JES Ad
B7] YsiMe 2ok Adst o] At 44 dwe] A
7} 27
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