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Serum Lipids in Postmenopausal Women
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ABSTRACT

The intake of fatty acids, and the effects of fatty acid intake patterns on serum lipid concentrations was investigated in 112 post-
menopausal womer. Dietary intakes of fatty acids were assessed by means of a semi-quantitative food questionnaire with food
models and other measuring tools. The intakes of saturated fatty acid(SFA), monounsaturated fatty acid(MFA) and polyunsaturated
fatty acid(PUFA) were 10.85g, 11.86g and 12.09g, respectively. The ratios of P/M/S and a/w; fatty acid were 1.19: 1.10: 1
and 6.65 : 1, respecdvely. Serum lipid concentrations were adjusted for age, menopausal period, BMI, stress scores, cxercise habit
and cnergy intake and the relarionship between fatty acid intake and serum lipids was measured using Pearson's corrclation coeff-
icient. Serum cholesterol concentration was positively correlated with dietary intake of SFA(p<0.10), MUFA(p <0.05), palmitic
acid(p <0.10), stearic acid(p <{0.05), oleic acid(p <0.05), and arachidonic acid(p <{0.10). Serum LDL-cholesterol concentration was

positively correlated with MUFA(p<(0.10), oleic acid(p<0.10)

, and arachidonic acid(p<{0.10). Serum triglyceride concentration

was positively corrclated with arachidonic acid(p<{0.10). However, secum HDL-cholesterol concentration was not found to be
significantly corrclated with any fatty acids. (Korean J Nutrition 32(4) : 437~-447, 1999)
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FE= HAA5E47](BM/Hitachi 737)2 o)838}e] &4
Hoz B43lsw, HDL~cholesterol 5=+ chylomicron,
LDL. VLDLE #AANZ & Ao gle HDL 4
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Pearson®] FE4-#AA A (partial correlation coeffi-

cient)2 ZASsIch &, AR L AW dHE
2 7Y A LA 9ekd o2 Aty 4R QoerE
FegE 0.10 ol FEARBAATFIT TAHOE
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1. 9%, HE, BMI R YEHT) OE 3% NAs:
Axtel Ha dEl-d 574310540 .0m 50~64471 98
W (87.5%), 65~T447} 147 (12.5%) <15t} dAdAte] A,
H7#7)zk, BMI & Agexe) wg 8P Aere] £X
= Table 13} 2}, 9= w& YA F=TdE 79
g Zol7h YA 654 o)l wdAE S €A chole-
sterol l"—EE} LDL-cholesterol EXt 654 vlvte] o4
AR 22 AYgE ZATE ol ¥%] ¥ cholest-
erol¥} LDL~cholesterol &= Ea3 aQleojzt= &
9] AP} FABIH ), Y, o] §¥u v F¥E Oﬂ?”":’]

Table 1. Distribution of serum lipid concenlrations by age, menopausal period, body mass index(BMI), stress scores and exercise habit in the

4) Values of different letters in a column are significantly different at @=0.05 levels by Tukey's test

subjects {unit : mg/dl)
Variables Cholesterol HDL LDL TG
Agelyrs)
50~64 (n=98) 221.3+3.6" 501141 1381+ 3.5 165.54 84
65~74(n=14) 2353+£7.2 49.5+3.0 153.0%£ 7.0 163.9+12.7
p-value? 0.161 0.843 0.122 0.944
Menopausal periodiyrs)
< 5(n=56) 220548 505+14 1365x 4.7 167.0x12.3
< 5 <10 (n=25) 2300£7.7 52220 1429+ 7.0 174.3£14.0
<10 <20 (n=24) 223.2+54 484+24 1433+ 54 157.5+14.6
20 (h=7) 2163164 449426 1439+ 6.6 137.3x111
p-value® 0.679 0.343 0.706 0.787
BMI(kg/m®)
<25 (n=70) 219.8+41 51.0+£1.2 1365+ 3.8 1614+ 9.7
25< (n=42) 2273456 48.6+1.7 14424+ 55 172.4+12.3
p-value” 0.274 0.252 0.243 0.483
Stress scores
Low (<17) (n=42) 217.1£5.1 51.0=1.8 136.8+ 4.8 146.9+10.1%Y
Middle (18~21) (n=29) 224.8+6.8 520+1.8 1448+ 6.3 149.1£14.9°
High (22 <) (n=41) 2265£3.3 478116 138.7+ 59 192.8£13.6°
p-value® 0.446 0.200 0.612 0.015
Exercise habit
Irregular (n=79) 224.4+4.4 497414 140.1+ 8.2 1733+ 8.8™
< 3times/wk (n=15) 2209465 47.543.3 137.0£10.6 182.7£25.6°
= 4timesfwk (n=18) 219.1£33 53723 1422+ 7.5 115.6+10.3°
p-value” 0.817 0.202 0.906 0.013
1) Mean +SEM 2) p-value by ttest 3) p-value by one way ANOVA
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4 cholesterol S50 28 299¢ AHG v gk,
53], 4 392 TG FEAT 9% T8 82le)ztn 3
A=, Azt TG 555 F dgTZAkeldl F9 & Aol
o] vjsrEtHoh B A= #173 F o49s dide s g
H7] g2 AR 5T digh A7 FgHe| g »
oo B3 Jdlg ez F3EPE RoR AZE). Estr-
ogen< A3 cholesterol, TG ¥ LDL~cholesterol &
T8 wFolx FUASE WAk 9E&E vt WA F
432 HAA Aol H|8] estrogens] 2HASE AR
AF o] WaE B4 BA cholesterol, LDL-cholest-
erol @ TG ¥E71 7130 d)42te] €3 cholester-
ol EEE 5 A9 ToA 27} 221 3mg/dl, 235.3mg/d12
A MEAY A7 F 49 205.9mg/dl? BEE gAY
H73 & JA49 210.7Tmg/dI® Hr} L& SFe)qir) 9Y
] cholesterol 58] 7)8A= Waal), A7 gt o
& Zpo)F Eo|=H], EHAQ] AL 120~220mg/d1™

o} HuE o 50~644 HEAES APEAY B A

AE YR 654017442 ddAtES Z4HAE B
Wt E=2 FFo|tt. 83 HDL-—cholesterol =& 50~
644 50.1mg/dl, 65~T44= 49.56mg/dI=ZA AAHS]
O 60mg/dD)™® BT} W), ol Agsh the] 4%
7 % oJA19] 43 5mg/dl,® 46 5mg/dI® Hrl= tha &t
. 83 LDL-cholesterol ¥=% 5 d%rolA 2=
138.1mg/dl, 153.0mg/dl=A AAEF(<130mg/d)™
B} Fold BAFFE(130~159mg/dD e iR, A
+ EE g7HYY 9F A% F 949 137.0mg/dl,”
134.6mg/dlI™& 50644 tldA}ke] 138. 1mg/dIs) ¥)5=3}
AT, 654 o)) 153.0mg/dl B} FA wgieh ®
g B TG % 94 F 9204 165.5mg/dl, 163.9
mg/dIEA HZg oe TG A (<170mg/d)®
of &slg.em, Mg} tFAHe] 97 A7 F oA
137.0mg/dl.*? 147 4mg/dl™ o= ¥ Fo|h.

#7771z 5 dng, 5~10degh, 10~20840) %, 206
oo FRate] HA7IZHe Ao nE WHAIEEE
v)matah. HA7zke] A% 84 cholesterol® HDL-
cholesterol == 24311 LDL-cholesterol £X+ &
7vele e RYovt felg Aolglo] H|5:d 50|98
O TGEREE A4 f-9% 2ol & Ho|x|= gokx]qet J
7A713o] 10dH]Hke) Ao vl 10do)d o2 ZdojA
B g gt

HRI= S BMIo) o3 25v)%t, 250149 F For 257
o T YA H|TE] 2 Ay AvkHez o3
zZ}o) & Ho|A] getort BMIZF 250]4H01 79 8 ch-

olesterol, LDL~cholesterol, TGF=7F £ 23S 1Y
o ¥3 HDL-cholesterol ¥ X+ w2 ZHEs AFE
), o] 23~604] A4S oz Fo FAH0 fA)
3t £g, BMIZ}F 74858 d4 TG %= 5718t
3 HDL-cholesterol FE+ ZAgrh= A392e Fal
slgpon, v S.o AP 83 cholesterol 5%
BMI¢} o] 2#aA7}1 ks Basigich

2EX AT Fygta E¥XATE uelde] 2240
AL T, 18~218E F, 1730318 N2 ERe 2%
~E#2~ Axol 5}t EA cholesterol. HDL~cholester-
ol, LDLcholesterol 5% #4% 2to]7} gl oy} 2~
gl A= 7 490 Ay FY W2 cholesterol
7t 22 AL HIYA TG EE 59384 (p<0.05)
okt ol g di= AAH 2EHAV YA AFEE
FrolgtA AN vhe Ba™@eL o xshg).

WS 5T wE FHHo 2 £58 A &e
i, 15 38 ol8} 55 T, 1790 48] o)A 253
o2 BEFEHE w €4 cholesterol, HDL-cholester-
o0l @ LDL-cholesterol $&% 9% 2|5 Holx &t
A, FHY £5E oA & ddAEY €4 chole-
sterol =71 B& Z8e|9x HDL-cholesterol 55+
F 43] o]} £F55 3= Aol & AL By} 53,
TGEES F 4% o)A 53l 449 TGEEr} f9st
A(p<0.05) Yol &5 Ei= 414 852 HDL-cho-
lesterol =& F7IA7|aL TG 28 ZH4A1H 8714
] LS Fve Hu¥e AX5

W 3atge] TAHAHNE ZANS Fo QARE 7RE ) 3
A Fdske A dden 1 Fa9xEx 149125
%) 0.2 Aolx FAAR nfg HA| Ay H|aA
£ Adstant.

A F st AgFoe S5 BE 2R 4FHA ¥
off Boj= Auke] A)A o= FHX A FyEe} F-2o)F Ao
= g o &7 B MER AFHA o Bole AWk
APk B2 28A g2 A9 vl g3 cholester-
ol. LDL~cholesterol ¥ TG =7} %2 A%E B9
(Table 2). °l& &7 2 712%F 474 & Hele A
£ AASE H4AT o AHE3], 2IAEHDHE HAA A
FAsHA HEZ 3 AHEYTE ¥R AEaA A3
o] 2 AP =7} Urhe B uP9g) AR5

2. 3% FTLY MY HALH

1) 83 Y2 YAFY AF 74
A=l 19 B % AAFE 2129.5267.2kcal,




Table 2. Distribution of serum lipid concentrations by eating behavi-
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Table 3. Daily fatty acid intakes, P/M/5 and w6/w@3 ratio of the sub-

ors in the subjects {unit : mg/dl)  jects {unit = @)
Eating behavior Cholesterol HDL LDL TG Fatty acids Total(n=112)| Fatty acids Total(n=112)
| often eat the SFA(g) 10.85+0.66" | PUFA(g) 12.09x0.82
visual fat on meat (% of total energy) 4.35%0.16 |(% of total energy) 4.821+0.20
No(n=40) 221.2+4.0" 49.74+1.3 139.1+3.8 161.8+ 9.2 C12:0 0.17+£0.02 |C18:2(LA, wb) 9.75+£0.73
Yesin=72)  227.2+58 50.4+1.6 1423+58 1729134  C1490 0851006 |C18:3(LNA, ©3) 1.07£0.08
p-value? 0.382 0.770 0.630 0.485 C16:0 6.46+£0.38 [C20:4(AA, wb6) 0.054£0.00
{ oft h C18:0 2.15+0.16 |C20:5(EPA, w3) 0.21+£0.02
‘; en ea‘ht_ i €200 0.04+0.01 |[C22:6(DHA, @3) 0.42+0.04
5KINn on cnicken P/S 119:t004
No(n=45) . 2241450 50.74+1.6 140.8+4.6 163.1£12.3 MUFA(B) 11.86-+0.77 M/S 1.10+0.02
Yes(h=67)  228.3+5.3 49.7+1.6 1442452 172.0+11.6 (% of total energy) 4.70£0.17 |P/M/S 1.19/1.10/1
p-value® 0.560 0674 0.623 0.601 Ci4:1 0.04+0.00 |wb(g) 9.81+0.73
1) Mean +5EM 2) p-value by t-test C16:1 0.58£0.04 |(% of otal energy) 3.881+0.18
€181 1006£0.68 |w3(g 1.71+0.11
19 P G2 MFFe 350.818.7g, wlA Mk 88.3 C20:1 0.23+0.03 |(% of total energy) 0.72+0.04
_ wb/03 6651033
=+ Xk A2k =+ 0 cha galz X
_3.2g, ] [} ‘j-.—] & 414_31g ]911:}' < é. = é, ] 1) Mean=+SEM

g dF k] W FRTEE 65.9:16.6 1 17.52 HA)
LA Y= TN 65 ¢ 15 : 208 BFE =7 W]
UAE gskth, QeEoR TN EegeR B
B3k o7l 7P DAY BASE 22717 A8
= & 9% 20% AR APiHGe 28 AL @
b ohakare] ol die AAHE &L 17.5%2
Au1<l 20% Bk WY ol Wi Jje] 2
Q) M EA99) 23.6%,7 HLA A 29% 2 FFA <
20.9%7sk vI%e) 37%. YR) 25%7el vis] vl %
& ¥lgq W), 4¢ tareR EARR Aex|de) 17
%% AR T AR 0] 2AR R 11~12%20 W]

A= we EIUT

2) MM AT YRANYNG P/M/S H 0b/03 Y H

ddatEe] 1 Fa A4k A3 38 SFAZF 10.86g(E#
2] 4.35%), MUFA 11.86g(2%¢] 4.70%). PUFA 12.09g
(Be] 482%) ©1AcHTable 3). SFAd &3k AEA<S
Hkabe] B GHFS BHY, lauric acid(C12: 0)x= 0.17
g(@72] 0.07%), myristic acid(C14 : 0)¥= 0.85g(8 <] 0.
35%). palmitic acid(C16 : 0)7} 6.46g(E%<] 2.60%), st-
earic acid(C18 : 0)& 2.15g(E%9] 0.85%)2.% palmitic
acid7} SFA2] 59.5%% A=|st] SFATAM A Fo] 713
e Aabol it i B Q] MUFAR! oleic acid(C18: 1)
= 10.06g(E 2] 3.98%) 0T MUFAS] 84 8%F A28+,
3 7PE AR AHbikgell A AdF #o] THE B AWAkegiTt
PUFA A= LA(C18: 2)7F 9.75g(2%<] 3.86%), a-
LNA(C18 : 3)= 1.07g(E==] 0.44%), AA(C20 : 4= 0.05
g(229) 0.02%), EPA(C20: 5)= 0.21g(23¢] 0.04%),

2) SFA(S) : Saturated fatty acids, MUFA(M) : Monounsaturated fatty
acids, PUFA(P) : Polyunsaturated faity acids, LA : Linoleic acid, o-
LNA : Linolenic acid, AA : Arachidonic acid, EPA : Eicosapentae-
noic acid, DHA : Docosahexaenoic acid

DHA(C22 : 6)& 0.42g(d%] 0.17%)°192™ 2 F LA
(C18 : 2)7} PUFA®} 80.6%=. 443 eke] 7173 2ok},

AZAkTe] P/M/SHIE 1.19/1.10/1 ¢l 499 1.
34/1.09/1,® T= FFAY i 1.3/1.6/123 vz
£ o) SFAY thet PUFAS MUFAS] A3 &) ths &
2 Aoz vEygtev) a4 APl ge 1~1.5/1~1.5/1%
2] Hdl= it weA Aake] BFEF AH S 9.81g
(E29] 3.88%) 22 @34 A4te] 1.17g(8%9] 0.72%) 2
o gotth 2ke] AL Hr1E diz PUFAY d$ o6/037]
Zake] AHu)E Bl mejdol sk AR of/
@37 8)E 6.5~7.8(BF 6.65/1)F 4919 06/w34) ¥4
6.7/1%e|u} 6/1%3F FABIE R dF «dAe] 8.3/171R
t} grorol Halel AR W 4~10/12000= &

3) 8% F¥L HATL HINLs=49 B
2, A, T2 AHFH IRALFEAL]dlE 2
T 0.10 o3l A #2g G4EAAZE S THTable 4).
T, ER i AdFuEE A LT=S FAT
A QA BF, A, AEHES EHALTE
Apole] AadAe o ATEFANM Aol BeleH|, &
ATAHE AP F ot 7l thE AgAFE 80 E
7% cholesterol wx9} ] HRABATE vk BOws}
e 2ol BEAT €%, A A ST EHAETES =
& HEAo] ke Bweke ARSI ol e

ox I
(3

iy
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Ao Aol 19 FRAAFT A AFEY AeldA
71919 Ao Aty &, F 439 40% ©d9 24
e HFshe AL &% E3 cholesterol == W4
F 23} &9 ABBAE Bol= whd, XHbdF8lEo| 20%
yejd Bl dA cholesterol Xk A4 F B4}
olel 2§ FABAE VeEhA §§7] Wz A4
T, 1FEAAE B2 cholesterol X8t Bl Q1
FA G F o] F71ES5E TG = 7 te Rao9s)
22 E d7agdy e 234 F 9 84 cholesterol.
TG FRAlld] 93t JoaAS 22T 5= ger o
€ 2 59 AP FAlelat, 2dL dHse T
%ol et FH TG sEo GZ2A dvdrte d7@g?
o mt gL tedy Egdes BFele TG vk
9] #AE n@sl= Ae) Yasltt 8, Rubinstein 59
= AR, 133 AAk= 83 LDL~cholesterol, HDL-
cholesterol 352 vty 213 v} glv}k B A74q

M= Dol tjst B2 A u]&o] 83 LDL-cholester

ol FE& FoFE 0.10 olstelA fodt o] daaA
(r=-0.159, p=0.094)8 Hojx FALFHH|&o] B2
% ¥3% LDL-cholesterol FE+ WolA|E Aoz ey}
=], o] HF ARl £ d7¢e g ggdoliA
Tk FA 45 %] LDL-cholesterol $5& w&th= Ha ¥
Tz A%, 134 4A} LDL-—cholesterol %8 @&

T Ba9s gA st

4) WA AN MATE GPANAFEAY 3

AF s Adkite] T54 e AR M F
235 a91F9) shielr}, AEHQ Akt AHHt GHA
Az zote] duaAE AHBA(Table 5), hAAZSY 8
% cholesterol 5% o8 49 AgaAz) s AW
A& SFA(r=0.169, p=0.081)2} MUFA(r=0.209, p=

Table 4. Pearson's correlation coefficients between daily energy, ca-
rbohydrate, fat intakes and serum lipid levels of the subjects

Nutrient Cholesterol HDL LOL TG
Energy(g) 0.022"  -0.092 0.001 0.052
8y’ (p=0.822) (p=0.923) (p=0.995) (p=0.587)
0.079 0004  0.106 0.048
Carbohydratel®) (4 407) (p=0.970) (p=0.267) (p—0.615)
% of total energyy 0134 —0.003 —0.159° 0002
° BY) (5=0.104) (p=0.971) (p=0.094) (p=0.997)
Fate) 0212  -0029  0.108 0.057
5 (pP=0.202) (p=0.763) (p=0257) (p=0.553)
0139  -0003  0.132 0.035

Q,
(% of total energy) (p=0.143) (p=0.971) (p=0.166) (p=0.714)

0.030)0]c}. tiAtAEe] SFAMFH] BE&FZ chole-
sterol FE+ 9814 F718ledA] Keys 52 Kato 5%
o] Raug} AXEEYt. 53], %9 15% o4 SFAR

Table 5. Pearson's correlation coefficients between daily fatty acids

intakes and serum lipid levels of the subjects (n=112)
Fatty acids Cholesterol HDL LDL TG
SFAG) 0.169" 0.008 0.149 0.037
(p=0.081) (p=0.934) (p=0.124) (p=0.708)
MUFA®) 0.209*  -0.023 0.177} 0.086
(p=0.030) (p=0.817) (p=0.067) (p=0.385)
PUFA (@ 0012  -00378 0010 0.034
(P=0.90T) (p=0.697) (p=0.922) (p=0.730)
-0.108  -0002  -0082  —0.038
P/5 (p=0.264) (p=0.987) (p=0.401) (p=0.700)
0015  -0.037 0.003 0.076
M5 (p=0.878) (p=0.707) (p=0.974) (p=0.443)
0034  -0552 0.029 0.046
wb(z) (p=0.725) (p=0571) (p=0.766) (p=0.641)
0072  -0054  —-0076 0.052
@3(g) (p=0461) (p=0578) (p=0.435) (p=0.60)
0065  -0017 0.046 0.058
6/w3 (p=0.506) (p=0.861) (p=0.636) (p=0.556)
120 0.028 0.021 0059  —0.056
(p=0.771) (p=0.830) (P=0.541) (p=0.569)
140 0.080 0.056 0093  —0.056
(p=0413) (p=0.564) (p=0.340) (p=0.571)
164 0.181°  -0.007 0.150 0.056
(pP=0062) (p=0.942) (p=0.120) (p=0.573)
180 0192+  ~0.038 0.150 0.094
(p=0.046) (p=0.698) (p=0.121) (p=0.339)
200 0.042 0045 0050  -0011
(p=0.667) (p=0.642) (p=0.607) (p=0.912)
14 0070  -0.122  -0053 0.059
(p=0478) (p=0.210) (p=0.585) (p=0.550)
Cred 0.143 0.069 0.139 0.005
(p=0.101) (p=0.480) (p=0.151) (p=0.963)
cra1 0.192*  —0.055 0.1625 0.094
(p=0.046) (p=0.571) (p=0.095) (p=0.343)
20 0.033 0.041 0.000 0.045
(p=0735) (p=0.671) (P=0.999) (P=0.649)
0032  -0.056 0.028 0.045
C18:20A, 00) (\_0740) (p=0564) (p=0775) (p=0.651)
C183 -0.110  -0.143  —0098 0.070
(@LNA, @3) (p=0256) (p=0140) (p=0311) (p=0.478)
€204 0.248* 0.057 0.160° 0.180*
(AA, 6)  (p=0.010) (p=0558) (p=0.098) (p=0.066)
€205 0.028 0.063 0018  -0.011
EPA, ©3) (p=0777) (p=0518) (p=0.855) (p=0.914)
€226 0.013 0075  ~0.010 0.008
(DHA, 03) (p=0.895) (p=0.440) (p=0917) (p=0.939)

1) Pearson's correlation coefficient adjusted for age, menopausal pe-
riod, BMI, stress scores, exercise habit

§p(0.10

1) Pearson's correlation coefficient adjusted for age,menopausal pe-
riod, BMI, stress scores, exercise habit and energy intake
§ p<0.10, * p<0.05



AHE o 12 AHEEFH TS BHo] UE A=
g7 4 l=wl,® @3 cholesterol ¥=71 240mg/dl )4
9l thadal= 397 (34.8%) 0 2 o9 SFAMSH&L 4
54% & W2 Mo Az B 4.35%%F v
g 2ol A cholesterol F%0 ek SFA¢] &%
= SFAY gasd] mzt e gag 107 o8k A%
4t ‘chylomicron & H415hA ¥ vl= ko8 FrEof
o] 257 W& HA cholesterol HxEo FFS 1A=
et WA, @3 cholesterol ¥keh FHE AP

F2 A 107 )43 ks n Ale)E SFAS 60
~T70%E AAe= lauric acid(C12: 0), myristic acid

(C14: 0), palmitic acid(C16 : 0)= 83 cholesterol &
TE 7M7) AAIEE 28 A gith B Qg oA
£ SFAZ<A palmitic acid(C16 : 0, r=0.181, p=0.062)
2} stearic acid(C18: 0, r=0.192, p=0.046)7} cholester-
ol T} Fo)g &9 ATAA} sl Apatel vt o
4228 palmitic acid(C16 : 0)8] FT AF] =L SFA)
59.5% & AFAgte A EA cholesterol 358 28 4
Aukitelgl oy cholesterol $E5= &dv E0E SFA
2 2483 lauric acid(C12 : 01} myristic acid(C14 : 0)
9= B glith ol A cholesterol X9 Fh=
SFA% palmitic acid(C16: 0)9} &£ #AddATGE wan®®
o} AAEHE.eH, stearic acid(C18: 0)= & B85}
oleic acid(C18: 1)29] &2 A#LZ U3 oleic acid
(C18: A ¥A cholesterol 5=& Z2A71AY B4
A FHH0l T Y= & 232 Ve =
ha2lE2) MUFAY# 25 @% cholesterol X9} 9
g oFe] AFAA (r=0.209, p=0.030)8 ¥, MUFA
%l 4% oleic acid(C18: 1)7} cholesterol FE8} #9)
gk k9] AAAA (r=0.192, p=0.046)7} AU} o= &
% cholesterol ¥E+ SFAR TR MUFAS} o€ 2H3
o] Qe Bu*st 2o]Fe] BFEE& MUFAS oleic
acid(C18 : NE XL o cholesterol H=o] H3pt
NAX T SFASE MUFAZ HAIF#E 9 cholesterol F=
7} Goltls B P s Aol gid MUFAX#H Y] S
o] Z7}84:2 cholesterol FEE Yol o9
= Aelg 19&‘3} Mata 592 Gkl i3k 25 # 4]
0] 37~38%Y u] SFAZ} B2 Al B3] MUFASH
PUFAZ} 2& 247t 84 cholesterol® LDL~cholest-
erol 3= v T2 ZHAATH, B8], oate) F4
o= PUFAS HlmA] MUFASY 3] 2§ cholester-
ol =9 27t vt B vh gledl, 2 a7
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WAHE] L 175%2 w5k =3 AR Ee| H73
FEET TR el 919 2uEgeE vl &
E?_‘:Jr_’ Aztdct
g, YEdArEY PUFAAFHZS 84 cholesterol 5
ﬁ"——ﬁ'_ FRRAY G, EF g ATAHE
30%u1HH(22~27%) el Fe] ¥ SFAMHHIE
5~7%4 wlell = 3ol tigk PUFAAH Y &°] 6% &
¢l A%l €3 cholesterol ¥ =7+ "3 Zidvtn
Hohz B9k Blag o, B d5 dAREL A4
H)-& ek olu]=} SFA, PUFA—J A& x 4.35%, 4.82
%2 FL Holfiv}. PUFAZAE 0641 AA(C20: 4)
7} cholesterol F=9F 9o 2aTA (r=0.248, p=0.010)
g BPEH, o= AA(C20: 49 HFH*E cholesterol,
TG =9 £9 4284 gk 2u%9) 0641 LA
(C18:2)9} AA(C20: 4) A+ FAXNAFTES Rogt
ARG E Qo)A golthe R uWel= AolE By} ¥,
034 A4 AH L2 cholesterol =9 F2l3 4@
A ot 59 ABAA (r=-0.072)8 Bged, ol
EHY 2% AE2] 034 Ak AHsHs Ao SFAM
o dagle] €A cholesterol, HDL-cholesterol 2
TG T%7} F9381A wolAth= Nordy §79] Huel B
vA o2 AXEtct. ddAte] %] e o3A AW
AFHH &2 €3 0.72% 2 ol F98 BHAFL2 9%
g Feoz A7AE w3d Aol a-LNA(C18 : 3)
= E4 cholesterol F= 28 B#H 2 ¢ggiov tE
037 Al EPA(CZ0 : 5). DHA(C22 : 6)8t= 2= #
dakA &9 AABA (r=-0.1105 BAh AA(C20:4)
7} 4 cholesterol ¥x¢ #2135 ko] AwAAS B
2o A PUFA 43 %] cholesterol 5x=¢ #23
AAFHAZE d9E AL o-LNA(C18: 3)7} cholesterol
TRt 29 4RAAE 2o 2ZH PUFAY cholester-
ol =48] JABA I} A48 Aoz A
T'H"‘LZ]'“:—QJ g% HDL~cholesterol X9 #2]& A
AZb = AR ¢19ith. HDL-cholesterol ¥x2]
Pt AEaA dde] WAL 1A & odsts XA
CAERA A B #oEle E 9E89S
Al 1} Aelol A1 HDL~cholesterol®X% 1mg/dl E71A] ©)
Agte] I &L 0~3% Ao n vk ® HDL-chole-
52 F719} &%E]L 89102 estrogen. AT
= %o o] el HA T 4L estrogen?] x5
HDL-~cholestcrol 5X7} X ats| ] of7]e] 1)
42 a9le] U wioll s Ag A Agk]
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&2 A% S71E et At SFAZA =t

=2
E9 stearic acid(C18 : 008 4323 HDL-cholester-
ol 3= fFrogiAle kAT 29 ABAAS e

If

=d|, o|& stearic acid(Ci8: 0)& o} SFAe] visf €
# cholesterol =& F7H1 71 A= g+ ¥, HDL-ch-
olesterol FEE& ZAANth= BuYet HQdRke] A9
stearic acid(C18 : 0)¢] 4% 7} $71&+%E HDL-chole-
sterol ¥ FHASIETE BuPot fAbst T Bgt, v
Zke] MUFAARH % 5t ohizt 78 A < MUFAS} HDL-
cholesterol =% 2k #He] glgled, MUFAZ}
HDL-cholesterol =& F7HA1ZIvhe B398 2lo]&
B ¢4, PUFA= 8% VLDL %% apo B8 5%
& 7+=A)7]3 HDL~cholesterol $E % Witz g} W
PUFAX &) 57182 HDL-—cholesterol ¥== 7
£8P Aa® G = AFFRe], EE 2% FEY w34
A 43 W SFAMF ) = gle] HDL-chole-

sterol ¥ 57} gaslgon P T8 HA R} B

037 AHAte] g3 u]&o] 7182 HDL-cholesterol
FET AastEda? e & A7 g M fakA
= YA PUFASE 034 342 HDL~cholesterol
Tk g #AE eIt

j4kxte] 3 LDL-cholesterol T=9 §-215 oke] A
BaA 7L e Ak MUFA(r=0.177, p=0.067)°]%}
o I % oleic acid(C18 : 1)¢} #2)8 <ko] FHAA(r
=0.162, p=0.095)% R}, o|#g Az MUFAS
LDL~cholesterol EEAlolol= 28 #Azo] Qluls =
2 e A ubdFHeko] Fke] 37~38% Y o SFA7L B
£ At HlE) MUFASH PUFAZE B2 4417} cholest-
erol# LDL-cholesterol 558 #iAlZith= Havg)
= ZelE B4k =g SFAE LDL receptor?] 43}
248 7242AM LDL—cholesterol ¥E% &#vti 3}
L P B Aol aE SFAS LDL-cholesterol F=A
olelE Foigt AATAZT YAt 4, ddAte] PUFAA
# =3 LDLcholesterol “s=A)o)E #2lg Aol ¢
ojx], E29] 30% mte] AR A SFAHA] PUFAS
g3 10% ooz &3chd ¥4 LDL-~cholesterol 5%
= 7451 HDL-cholestero]l $E& 7130 Hu®
o= the Z2AE JeRiR, ole fEkel oigk Al
v golt} PUFA H#B& Zeld 71918 Roa A7y
t}. PUFAZ A= 06791 AA(C20: 1)7F 83 LDL-
cholesterol Fxo} fojgt o] AH#A( r=0.160, p=
0.098)% H<l drdol|, w3A AWikote 23t 234

7} 99tk ol SFAZE 034 A¥te = dixA LDL-
cholesterol %= AT B} 034 APHE
3], 0-LNA)2 LDL-cholesterol =% A5A70chE 1
a9k Aol 8 Bt ey @34 At dEHFe] &
#2(2g/A)Y 9 cholesterol F=9 Z4+= F2 VLDL-
cholesterol =9 740l &g Aoy, A& (24g/d) el 5
245 HFHPE ALt @3 LDL-cholesterol %7}
Aagctan Fh Y B d3gdiel s o3 At [
AF o] 1.71g/d(E32] 0.72%) 0.2 AgolojA LDI-
cholesterol FE2 @3 &ute 3L Aoz Azldg.
ol f-FuEtd A AL gidem £~3(3.9g/d, 7.7g/
d)9] 034 AWHEPA, DHA)S F3939E o LDL-
cholesterol T = 743 Fdo] QSirl= B uPgx o
2%}, 83 LDL-cholesterol %7} ¥3 LDL recept-
ors7} YA ZagEod dE LDLE 4HEo] Faibe
WA &44-8 P8 T8 ] A GA R DA
ol2fgt LDLY 4FS[E cstrogen®] AAsh=dl H7F i
= estrogen?] £8]5% 9} LDL receptors®] 4 &4jo]
7o st LDL-cholesterol %71 A3l ¢
¢} tjEo] LDLY| 437t whasd Dsise] FFsu 4
HaA Ase) e S5 JtA oA dnh R

4 TGsE R o) AAAA7) sl Agike
AA(C20 : 1:1=0.180, p=0.066)°c121.2, 71} A4t
& ¥4 TGex 9% 47} 2t °)l= 06
Al Akl TA(CIS : 2)8F AA(C20 : )= 3R AEE
o fro} ¥ BRo] gAY w3A A4 53], DHA(C22 :
) TGEEE ASA71"® LAC18 : 2)9 H]& o349
EPA(C20 : 5), DHA(C22 : 6)4FH Al TG EE Zagc}
£ A#¥ete 24 el PUFASE 84 TGS EA
ool = frojgh Be] gl

ole] s FFHRE, d3 g FEHH &S
Y3 LDL-cholesterol ¥%9} froldh &9 AaA#AA(p
<0.10)7} 99903 SFAE 83 cholesterol %9 23t
%9 AAHA (p<0.10)7F URe™ MUFAE 84 chol-
esterol(p<{0.05), LDL~cholesterol(p<0.10) =} &
o3k ko] AooAZE URD. SFAZA palmitic acid
(C16: 007} B4 cholesterol T F-2]5 4] Aaa
A(p<0.100& EMHI stearic acid(C18: 0)XE chole-
sterol TE2} 2] 8 o) 424 (p<0.05)& eI
MUFA%Z| 41+ oleic acid(C18 : 1)7} cholesterol (p<0.
05). LDL~cholesterol(p<0.10) 5= f2]8 49 A4
BAZF U9z PUFAS AT w6A =4ke]l AA(C20 :



4)7} cholesterol(p<0.05). LDL~cholesterol(p<0.10),
TG(p<0.10) =<} 23 &9 AaRAE vebyr}. o
9} 22 Fda= UE AFRaET el Ry, o
E d79 qdArt 374 BT, Eg tidAte
del g A FAE &)} SFA, MUFA, PUFA9] 4
Fugo] thE RAEF= AolE HE7] Wi Ae= A
Zdo

g9 o

-
2E

o

2 A7 aAPEFoR AT ¢804 e dAHY
o] =2 5041 o] A ¥ 432] #737]3t, BMI. £~EH|
2 (Y FEFH, AT A8E 2 A4 474 s}
YAAAFEete] FHA S FHskaz TPHN e, 4
T2 vhgd 2

1) tAAES] 9, #7713, BMI 579 |E g3=
AFEEE T8 &ol7t Ao} dF o] 50~644 0 A,
BMI7} 250)4¢] 297} 65~T74A0|Av BMIZ} 259 gt
9 A9-2th G4 cholesterol® LDL-cholesterol F%7}
F2 AL H¥3 HDL-cholesterols} TGEE= H]s:
& FEollen HAr|zte] 10dolded dojAsF T
8, BMIZF 25791 o) TGEEE ZA4shes Z3e By
r} 2E#HA Hiof meEl 3 cholesterol, HDL-chole-
sterol ¥ LDL-cholesterol =& #93% Zjo|& v}l
A o), ~EH 2 A0t 2445 94 TG} #
951 A (p<0.05) &3}

2) HAAA 5354 12 cholesterol, HDL-chole-
sterol ¥ LDL~cholesterol F=o+ 2§ 22 Boj
A FRAAT, FHHYR] EFE A & dAAEY cho-
lesterol ¥X=7t £& A8e] AU F 43 o] FHHLA
+5-& 5= A5l HDL-cholesterol F=7 &2 A &)
AREY TGFE=T Fo5H (p<0.05) ¥}, Ak
o g A5 gt HAAFEs {23 Zo)2 Hel
Al AN, £F = 71ET HHA ' Hole Mg
AAsHE 297 %A g2 Ao Bla) A cholester-
ol, LDL-cholesterol ¥ TG¥ =7} @2 A¢g By

3) =S 19 HF A4 AF %L SFA7H 10.85
g(BZe] 4.35%), MUFA 11.86g(d%9) 470%), PUFA
12.09g(E 7] 4.82%) ©]3Av}. Palmitic acid(C16 : 0)4
F L 6.46g(FF9 2.60%) % SFAL] 59.5%2 a}=]8t
o] SFAZAA 3] 717 g Aukitelglon Oleic
acid(C18 1 1) 4H 32 10.06g(E %] 3.98%)0F MU-
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FAS 84.8%% AAste] MEAQ) RIAFA A A o)
71 B2 Zutelsivd, PUFASIAE LA(C18 - 2) A3
o] 9. 75g(d %9 3.86%)o2 PUFAMS %) 80.6%=
AA Sk o] 7Ha Bttt A A HEAke] P/M/SH)E
1.19/1.10/12 A3Fsta ¢ 1-1.5/1-1.5/19) ¥l £
AT 06A A FH FE 9.81g(H %] 3.88%) 22 w3
A Aurake] 1.17g(Q%e] 0.72%) Bt Bgten] of/w3F
2kate] A= 6.65/12 A3 W9 4-10/190 £3150)

4) OgAEY] E% A, A A3 gYAAsE
Atolol & f-eld 0.10 el3lolA] frol 3 Aata A7 9l
o g i Ay 4AvIeE YA AFE 7%
ARAAZE A, g% i 32 HHAN L 8
LDL-cholesterol =} & st g2 43344 (p<0.10)
E Box 2 AHuEe] £25% 3 LDL<cho-
lesterol $E+ WolxE Ao Jelgrl SFAE I3
cholesterol =2} f-9Jg el AaAAA(p<0.10)7F A
or] MUFAE 8% cholesterol(p<0.05), LDL-cho-
lesterol(p<0.10) F= 218 49 2HAA7 ANt
SFAZ A= palmitic acid(C16 : 0)7} ¥F cholester-
olF7=% g k) 4BBA (p<0.1005 JEIT ste-
aric acid(C18 : 0)= cholesterols =9} 2] 5+ 9%o) Ak
FA (p<0.05)E vEh MUFAZ A= oleic acid(C
18 : 1)7} cholesterol(p<(0.05), LDL-cholesterol(p<0.
10) BX}t £9]3 ko] 4HTA7 A9 PUFAZIA
+ w6A Akl AA(C20 : 47} cholesterol(p<{0.05).
LDLrcholesterol(p<{0.10), TG(p<0.10) =%} #2g
&9 AAAAE VERYL

o] 3z o] E AT AFE U E GrHRudE Ao)E B
A= ol Uty I3 g AAFHue0] 17.5%
2 ¥§ 8k ozl SFA, MUFA, PUFA9] 43ve=
4.35%, 4.70%, 4.82% 2 Hom E§ ialr 25 ¥
7 & 9402 estrogen®] FFHe] wWiAE Fefo] )
HEo] AHAENA EAAA =] FHEE G
zol7 it REA oz Had 4= Yol

meba, 874 A AN FE] T2 A7 F 4
S A eZ I8 At AF Ao} AR F 5ol
Ae A & olo) thel estrogend] HE Fo s o=
B 57 E At Had Aoz AR
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