th $x] A} 3] o ka3 X 9(3) 1 263~273, 2004
Korean J Community Nutrition 9(3) : 263 ~273, 2004

AeAe Q¥ TSP AR 4 ezt
23 A4 9 Y ALY 249 22 A7
e - QA" - QG2 - o]

Zgdistn @kt Aaldadgte A aEst A Eofekstag
' AM et A EooFatnst dpa?

Studies on Fatty Acid Intake Patterns, Serum Lipids and
Serum Fatty Acid Compositions of High School Students in Seoul
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ABSTRACT

The purpose of this study was to investigate the pattermn of individual fatty acid intake and to compare serum lipid levels
and total serum fatty acid composition of high school students in Seoul (total : 234 ; male : 91 ; female : 143). In se-
rum lipid levels, total cholesterol (Chol.), HDL -Chol. and LDL-Chol. levels of female students were significantly higher
than those of male students and there was no significant difference between High Fish & Low Meat intake (HFLM)
and Low Fish & High Meat intake (LFHM) groups. The average fat intake was 22 — 25 energy % of total subjects and
especially, that of LFHM group was 29%, which were over the recommendation level. Although the average P/M/S ratio
of dietary fat was 1.1/1.2/1.0, the average range of ® 6/ 3 fatty acid ratio of dietary fat was found to be 17.9 — 20.7,
which was far beyond the suggested range, 4 — 10. The average intake of cholesterol of total subjects was 360mg. LFHM
group had more meats and beverages such as carbonated drinks and tended to have less beans, vegetables and mushrooms.
In addition, LFHM group had more energy and fat intake than those of HFLM group, the P/S ratio of dietary fat (0.73)
was lower than the recommended ratio. Serum C16 : 0 composition of LFHM group was significantly higher than that
of HFLM group, and EPA and DHA composition of HFLM was significantly lower than that of LFHM. Therefore, in
HFLM group, the P/S ratio of serum fatty acids was significantly higher and the 6/ 3 ratio was lower. Dietary C18 :
0 was negatively correlated with serum EPA and DHA composition. Individual PUFA intake was negatively correlated
with serum C16 : 0 and sum of SFA, and positively correlated with serum C18 : 2w 6 (LA), sum of 6 and sum of
PUFA. Serum C18 : 1, C18 : 3w3 and C20 : 4w6 (AA) compositions were not correlated with dietary fatty acid.
Only serum triglyceride (TG) levels were significantly correlated with serum fatty acid compositions. Sum of SFA,
C14 : 0, C16 : 0, sum of MUFA and C18 : 1 compositions were positively correlated with serum TG levels, but LA,
AA, sum of PUFA and P/S ratio were negatively correlated with it. (Korean J Community Nutrition 9(3) : 263 ~273, 2004)

KEY WORDS : fatty acid intakes - serum fatty acids - serum lipids - fish and meat intakes * high school students
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Z718l9 e, 1994 olF 4o} HighE-E F7ksta Q1A
£ A% viglolE 1T H|glole] nlgol FA3] sk
Q= ARojek(o)Fm) 1998). HIREE n¥EY, P, 1
AdF, Azt RS e} 2 o7 7] EHES Fit
& 4 2+=ul(Charney & Goodman 1976), Ad1u]%te]
50~75%% AohlTellx 71181 $tH(Garcia & Moo-
die 1989). 53] TG L Lopr)g} 7)ol A
Fap] JA7I7HA HH3) AgHe] WYEH AAAES
fdsle, ol A F2 9L g ) AFHE
Qg Aoz ¥ uHItH(National Cholesterol Education
Program 1992; Park & 1994).

AL Aol Fo3 EFAA FAN DRt
2 X443 wel ) ggog AAAAA AZFA ¢ D4+A
Q) ookrolAgt ARAYALS) S TRl wel nAEFE,
U3} A2AY, HE84 579 22 AEE fEIs
#H(Kromhout 1992). whehx] H)A4AQ AAALR of
718 AaEARES] 2AS AT A3, 8%
of it AuhdF vlga o) Ak} FHE M =
Ao N A 58 FFHoE fAAF)] g a4
So] A% F3= 1 M (Harris 1997; Rudel 5 1995).
E3pAMRo] B2 AAtn AL A= EH F FelAH
£, LDL-Zd2HES Z4aA712 3=EX A HPU-
FA) 53] w34 AAre 84 & Fd2HEY 3928
& FAFIER, ZAWAe] AT 034 AdHilo] B
A4 vgA R A o]2t)il B uHATNordy F
1993). 18U, 034 At 3 AHe dsd A
A 7t 4 52 L8 McGrath ¥ 1996; Griffini 5
1998) o= 3|, Aageks v o P/M/S &R
ol w6/ w3Al AP vlgo] F¥E HH7t A=
S1tH(Simopolous 1999). Ak X9t 242 83 A
b 26 S Fol BF AT AN 3ok
DEAAHERZ ARo] SFAe] 3PS A ¥
Z A AeFo] 7|AE3ITH 31 (Beauchesne~Rondeau %
2003), Bonna 5(1992)2 441& dpdez BdH4A, &
3 9AE Atz @A) dEAR ATE B3
337} S7Feel met €4 X149 EPA (eicosapen-
taenoic acid) ¢} DHA (docosahexaenoic acid) = 57+t
2 8Y FAYEEE s 3l

T, AAgRI FARAL dFEE A f2E2
dukslsl] olg9m, 53] AAadS o s A7 ¥
Z3}7]0ll, olExte] AAF FAE TekEr)rt SE AAo]
tHShim & 2001). 53] AW o] 447 27 &=
Aol FELEHA FEE 91X 3 (Simopolous 1999)

8 A4g wE H73 L aEEE <
oz g & Aukd 9 Auhak dFo) gt Aol o
248 vi$ Aty Alg T

3 A7 A 29 3497 D AF ASAIE, o
U] @ Ggae] o] A F 7PF 222, o] Al7]e]l
FdHoz #F¥A NE AFse AL e o3 o
olg} Ak 53] fevel HAdES] AALe & AL
Fag S&52Y74 g8 TA 4TS 21 92 (Yoo
& Kim 1994), B2 A&} qlekst o
EAGE 7+ 507 g ok U gk BEY, 1
3 WAE fast foodd] HH, SEFFOE AT AR
9 AdSEAE 7L A (Yoon & Lee 2002). 1%
A A7) ARIVIZS ojddAY W ohEl Aopilidol
Y= AIPIRA, o] A1 &HLE Algaa) AAe 49
FEL A7 ZE7 =AY, AF - AREE - ALY 5
gL A7) o 2AFl 2 F Yok AEEnh

ol B A= MEAY U F 1S tites
Al AFHYE 2 AR AR, §79 NG
AT wet Yl AE 5 D At A4S 7Y
3l o] 71 3RS AElEoEN, AR Fad
B9 Aukd Gl didt vt AR HA AAHA F
7V A =3kt 3eich

INGY R Y

1. QYN M7
B A7 A9 dF d 2FA(1~38D S o)
dog ERla Buol Fo47) dgid @At 91, o=} 143
2343& AR At AojdA AL A

AAZ L AAHE A3

Aol dH ZAIEFH Foja dpgAte] A 7352
& AR, F TOE ERIE & A 3] g
69 29 125%0)d0ld SR B HadH 2
(117 @9 75%"%! & HFLM (High Fish Low Meat)
TO7 3l3 o]g} FAlol WA o] Ht FHAFS 75%
vlgiols] &7 Aol B 43P 125%0141 &
LFHM (Low Fish High Meat) 222 AAslo] o]g2] &
A At 248 B 4 7o 3y vl ES FY
A 233k HFLME(d 159, 9 15, 37 17.154)
o} LFHMT (g 147, o} 149, H+ 17.124) 2 27+ 30
W3} 280t B ZAR= 19993 7€ 13¢%E 1569
7} 397 AAE R



2. 948 2 3H

1) QY5

ol FEA] AR AFE SN, s o
o] g EA3N dEEd/FFe] EH v (waist/
hip ratio : WHR) & Tal3ich. d9olEdle 99019 7}
F 5L 7E-L FElEds 3N 4F FEselA M H
oy REL 7|FE0T 3 cm F T viFelM 2F 2 cm
ol E SR 3t Fetrg EXE FF3T 1
FAYF7 = caliper (Lange, Cambridge Scientific Indu-
stry, USA) & o83l 3 At o) Arul2 s &
Aot

2) Ao A

AERAT AF7)7IE o183t ZARNE SHEElA 2
F A 3l e 2SS AASE §, 2447 34
¥ (24—hr recall method) 0.2 FA} g9 19 AF A
e ESH o7 VSRS sigich AR AEY 55
FE THoE ¢ F AEFRAEE o83 I A
e EN35ch A #4& % data based] 74
2 #5919 F4AAF 19953 Al 6 AW AFEAE
of AAE AFEF FoNM AH =7 B2 550F A FE
&l g%, 3, A 9 9 5o dukgda sk,
Ak ghgo] g AE 9 Ak FY 222F AlE s

At g 8t F3sIcH(Lee—Kim 5 1995).

ZANE A8 E Fortrand o|&3le] Awst L2 gals &
3 7} Jea AHY L Fl dF Y44 AH
H)&, ZF AAke] AE#, P/S AFYE, PAV/S AFulE
2 w6/w3A AP AFAnIES F7IEITH

3) BY N3 W ANPN Y BA

oF 12717 35 F Wl S AF3IA 4T, 2000
X gollA 1583 R3] EPAEE AUk XY
%X (Triglyceride, TG), ¥ Fel2EE, HDL-E4
2HIEL 5440 ule) 7} KitE o831 EP5EA7)
(Hitachi, 7150) £ 333151, LDL-ZH2HE2 Fried-
wald 5(1972) 9] AXBHE o]83le] Faigich

WE 2od 83 AaE 4333 #¥212 ¥ Folch
51957 wgor FXAE FE¢ F Morrison &
Smith H(1964) ] 23} BF;—methanol %82 methy-
lationd}o] 2|4} methyl ester® ZAST YHHE gas
chromatography (Hewlett—packard 5890 series II,
USA) ol 951 #4313t} Columne fused—silica ca-

pillary column(HP—FFAP: 25 m X 0.32 mm X 0.52 zm,

HeA - kFA - JdGs - o)A - 265
crossing linked) &, carrier gas® EFS AL - 4519
T injection port$} detection port®] 2%+ 74z} 230T
s} 250CeIAek. F Y 2 At AL AT BE
A& 7)o &) area % (percent of total fatty acids) 2 T
ARon, 7 e AL Y 23l standard
ester(Supelco, (Catalogue No. 1081) & Nu—Chek-
Prep., Inc., USA(GLC—87A)) ] disl #A& AJ3isly
& retention time#} B3} o]Fo)RTh

4) N5 YN

22} dPdAre] BE 23R B + BEAE YeR)
gk B AFAEE SAS package (Ver. 6.03) & o] &3
o Hlsen, Y 9 HFLME% LFHMT3e] B
o] i3l xlo]= Student’s t—testZ FAFF a <0.05,
<001 B a<0.001 FElA FF3Ich =3 FH A
WA 84 AdsE 9 Ho] At A=
Pearson’s correlation test® F95F o <0.05, a <
0.01 E 2 <0.001 A F713ich

du4 3 @

1. JqYF

Table 12 ZAFARALY A AZAE vebd Aot
3 o W e AR (H3tAoltEls] 1998) 9} H)
&) B m A3 ¢ P 2F 100%° AgHReH,
A F 24 = Aad AAY 107%2 101%2
veht @8] AFo] g A AR R 4
Abzabze] 9sA4REA (p < 0.001) 8} 328} dgo] =
#H]-&(WHR) (p < 0.001)2 $dzte] {23t ao)g v
A, E3) TYNAAN AFa2 AR UFA} o

Table 1. Anthropometric measurements of the subjects

Male (n=91) Female (n=143)
Age (yrs) 17.43 = 0.02 16.90 + 0.01
Height (cm) 171.7 = 0.57 160.5 + 0.43**
Weight (kg) 66.8 = 125 55.2 + 0.57***
Triceps (mm) 163 £0.73 21.5 + 0.44***
WHR" 0.8 = 0.01 0.7 + 0.00***
PIBW (%)? 103.4 = 1.66 101.9 = 1.11**
BMI (kg/m)® 22.6 = 0.37 21.5 £ 0.22

Values are Mean =+ SEM.

* . Significantly different between male and female at p <0.05,
= gt p<0.01, **x : at p<0.001

1) WHR : Waist circumference (cm) /Hip circumference (cm)
Ratio

2) PIBW : Percent Ideal Body Weight

3) BMI : Body Mass Index =Body Weight (kg) / Height x eight(m?)
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FE AL, A7) oFl ozt ARAEko] Yol v
F7Fp7) W&l @ch(David 1989).

ZAHPIANS) BMIE 21.92 349l £3iglen, o
E A2A9 qn49 B9 2112 Jehd Yoo & Kim
(1994) 9] A7AR} AR ¥HH, PAke AR 4] &
Y ngshe] #A¢ 2052 UeRd Yoon & Lee(2002)
o] AFAFARYE o7t B2 AgE Btk

2. B% NA sk

AA FARP IR 83 2 AFEL Table 29 2t &
A F ZY2dE s 99 47 1574 mg/dist 133.1
mg/dI2 FEtgo] ofshlnct fofsiA & FFEoF
EP2™ (p <0.001), HDL—ZdAH 3} LDL-Z#AH)
€ & 9A g3lo] AgET} K-5HAl =4 vehdt
( <0.01). T4AA FE+= oF 74 mg/dI2 Gzt 30
7} Q19ith. Whaong $(1994) 2] @7l 98P, 15~164)
0 AF F FYXAHE 5 Y9 47 157.3 ml/dl,
159.0 mg/diZ YR, Exbe] ¢ 2 37879 fAt

o, JEAL B AFudEy EF sREY F
stch AFY FFE XHate) FH7F o E AR 579
A3 Fo) &) 728 HFLMZ% LFHMZ79 8% 4%
T F T #23 2elF Bolx] it

AR 8 AAFEL 22 A% AEl
&3l oLy, cistiolast o AAIgH(Choi 5 1994) &
o} @ Ao dF F ZYAHIE I T(175~200 mg/
d) ¥ 2=$87(200 mg/dl ©1h) Q] 71FEoE BHe B
4, 872 T AR 11.1%26), 1=94372
5.1%(12%), 183 543220l 160 mg/dl °)31 34
2 AP 3.4%(8%) o :HF=UcHnot shown data).
ueby AR QARFA ¢ 16% 3=7 B3 Ze2E
E 359 AT oldog ByEo, o8 &nlE A%
o 2L T AL B FUwSe] Baoido) xFHHQ).

3. gt YL MAT

AA A2 19 B JU4 AFHE Table 3%
2t} oA dFE2 B 742 2182 keal, 1917 keal 2,

Table 2, Serum lipid concentrations of the total subjects (Unit: mg/dh
Male (n=91) Female (n=143) HFLM" (n = 30) LFHM" (n =28)
Total Cholesterol 157.4 + 408 133.1 £ 4.63** 164.3 = 9.40 160.4 = 4.50
HDL-Cholesterol 56.1 = 1.31 49,6 £ 1.94** 56.8 =225 58.0 £ 2.33
LDL-Cholesterol 86.4 + 3.57 68.6 = 277 92.0 + 8.58 835 4.16
Triglyceride 745 + 3.67 744 £ 3.77 77.1 £ 6.64 89.3 + 8.03
Values are Mean + SEM
=+ : Significantly different between male and female af p <0.01, #** : at p<0.001
1) HFLM : Fish intakes = 125% of mean fish intakes & meat intakes < 76% of mean meat intakes
LFHM : Fish intakes < 75% of mean fish intakes & meat intakes > 125% of mean meat intakes
Table 3. Nutrient intakes of the total subjects
Male (h=91) Female (n =143) HFLM" (n = 30) LFHM" (n = 28)
Energy (kcab 21822 + 72.00 1916.6 + 47.60** 19251 = 85.40 24219 + 138.12**
Protein (g) 1028 = 3.16 812+ 230*** 951 500 1114+ 626
Fat (@) 563 = 2.48 53.7 £ 1.59 486+ 3.09 790+ 428
Carbohydate (g) 316.2 £ 10.00 2774 = 7.67** 2769 + 1267 3164+ 19.77
CHO:Prof:F_QT _59i_19:22 _________ 528_ : ]7_:_?5_)-__ ‘57:20:2_3_ ____‘___55__5_1_8__:_22 _______
Hber @ 65+ 039 59+ 027 62+ 065 64+ 061
Vitamin A (R.E) 672.7 = 58.31 5769 £ 29.61 6740 = 147.76 6132+ 78.14
Vitamin C (mg) 834 x 543 855+ 490 809+ 915 91.7 £ 13.01
Vitamin B, (mg) 1.6= 010 1.2+ 0.04*** 1.2+ 009 19+ 0.28*
Vitamin B, (mg) 1.7+ 0.10 1.4+ 0.05* 14+ 009 18+ 0.5
Niacin (mg) 261 = 1.87 189 £ 092 189+ 152 324+ 309
Cadicium (mg) 6220 = 42.78 6459 + 25.05 6276 + 5292 6329 = 64.46
lron (mg@) 180 1.05 1446+ 058* 177+ 191 173+ 112
Phosphorus (mg) 1299.2 = 65.61 1134.2 + 36.51* 11972+ 9197 1268.4 = 96.47

Values are Mean + SEM.

* : Significantly different between male and female & HFLM and LFHM at p<0.05, ** : at p<0.01, *=* : at p<0.001
1) HAM : Fish intakes = 1256% of mean fish intakes & meat intakes < 75% of mean meat intakes
LFHM : Fish intakes < 756% of mean fish intakes & meat intakes > 126% of mean meat intakes



FFAFF (TP ks3] 7x 1A 2000) 7 vlmE & o
Y 47 81%, 91%E ARF vlg Fe FE& e
Uidtt. & A7) FEAE e ¢ Z2ARIT(Chung
5 1998) ¢ Shim 5(2001) &} AFAME sk}
A9 AR dy) AR HFH7E Fe Ao E HuEg)
o}, 9l 4R G 25 d33e <o 136%F AFst
3 oo, At AHHE F 242 56 g, 54 goldth
4F AURel gt 24, duA, o] 3Rk v]
&8 ¥d JdY 42 59:19:22, 58 : 17 : 25F =)
83| (721 70 2000) 71 BA3EL U= 65 : 15 1 209]
H)3), $ 27 FE9 AdFuldo] W galdw) 2o
ofiix] dHulgol A Jebdeh =3 HFLM%} LFHM
T BFAUAY iR} vlE GA) 42 57120 : 2337
55 :18 : 292 AAF dlgo] AMERT BF E3
o, £3] LFHMT-& AWa Ad3Hu&°] 30%7H 23
3RS ¥ o oy HHBE HFLMERY F-438HA
EtHp < 0.001). 2001 A% - LA Ao 9
3 13~194 QA7ellME A2 ofifA] vl-go] 24.3%
(Ministry of Health and Welfare, 2002)0]glom, A& 2
229 5L e § ZAFE#(Shim 5 2001)
MME ¢F 25.6%F X181 & A7AHAs} FAEIAC §
# o] Bl&-& 304 o1F AF tielAE IA) WolA (Shim
T 2001), BAG7E XS FL ) AEIp ¢ A

T80} Y-S BTtk

Table 4. Major fatty acid and cholesterol intakes of the total subjects

BLA - A - A5 - oA - 267

HlER A, 2w, FEE AT ZE 992 A% @
B o) do 2 AdFskaL AT

4, APN X SYAEHR HAT

A ZARNRE FQ AL 9 FH ARG AHRS
Table 4] WJebd wlg} e}, C16:0, C18: 0, C18 - 1,
C18 : 2w6 (inoleic acid, LA), C18 : 3w3 (e —linolole-
nic acid, @—-LNA)¢] FHZE oginr} gshelAA
FosH &3k} Polyunsaturated fatty acid (PUFA), mo-
nounsaturated fatty acid(MUFA) X saturated fatty acid
(SFA)S 1Y B %S 1Y, F8Ao] 12.0g, 164
g 14.1 g, oJ8AY0] 6.8 g, 8.32 g, 8.6 g2 & jeh} 3t
A2 AF o] AR o (p <0.001), FWzt A
e alolg 2T Fox G At dFH %ol
o8 E} o ggkch(not shown data). P/AM/S HI&-2 ¢
U 25 373899 1.0/1.0~1.5/1.0(FF=% %8s 2000)
o 23k,

w3A 2 wbA A B AHFE FEgo] o
ARG fojF oz A YePthp < 0.01). AA AR
A7 w6A AR LA A 7.84 g/d, C20 - 4
(w6 : arachidonic acid, AA) = 0.08 g/d°]13le™, w37l
AR a—LNAS) HFHB 0.50g/d, C20 : 5(w3 : el
cosapentaenoic acid, EPA) + C22 : 6(w3 : docosahexa-
enoic acid, DHA)-& 0.33g/do|3ith. 1994, vl A

(Unit: g/day)

Fatty acid Male (n=91) Female (n=143) Total (n=234) HFLM" (n=230) LFHM" (n=28)
Cl16:0 923+ 054 507 £ 0.42*** 6.69 + 0.35 6.18 £+ 0.95 1032 = 1.27*
Ci8:0 334+ 023 210 £ 017 258 + 0.14 202+ 029 456 + 0.64***

ISFA 141 = 0.88 8.6 = 0.68** 10.75 + 0.57 95 + 139 171 = 210*
Ci18:1 15.26 = (.89 7.68 £ 0.69*** 10,63 = 0.60 920+ 1.48 17.6 £ 216
2MUFA 163 = 098 830 + 0.73*** 1144+ 0.64 9 + 1.62 189 + 231*
Cl18:2 wbd 10.60 = 0.67 6.09 = 0.57** 784 046 865+ 1.42 868 1.16
C20:4 w6 0.10 = 0.01 0.07 = 0.01 0.08 = 0.01 0.08 + 0.02 0.06 = 0.01
Jwbd 10.7 = 0.67 6.70 £ 0.57*** 7._94 + 0.46 87 = 143 88 = 1.16
C18:3 w3 083+ 010 029+ 004** 050+ 005 08+ 012 079+ 018
C20:5 w3 0.12 £ 0.05 0.07 + 0.02 0.09 + 0.02 021 £ 013 0.01 = 0.00
C22:6 w3 029 = 0.11 022+ 006 0.24 £ 0.06 0.50 = 0.29 0.02 =+ 0.01
So3 123+ 020 06 & 008"  083% 009 130+ 046 080+ 018
TSPUFA ] 120 + 074 68 + 060+ 877+ 050 100 + 159 959+ 128
P/S 1.01 = 0.06 1.00 + 005 1.00+ 0.04 122+ 0.11 0.73 + GQ.10**
P/M/S 1.0/1.21.0 1.0/1.1/1.0 1.0/1.2/1.0 1.2/1.31.0 0.7/2.0/1.0
w6/w3 20.7 = 1.80 179 = 1.4 198 = 1.12 145 = 264 159 = 223
Cholesterol (mg) 3535 +299 3648 +23.2 360.4 + 183 3788 + 563 3659 408

Values are Mean + SEM

* : Significantly different between male and female & HFLM and LFHM at p<0.05, *+ : at p<0.01, *++ : at p<0.001
1) HFLM : Fish infakes > 125% of mean fish intakes & meat intakes < 75% of mean meat intakes
LFHM : Fish intakes < 75% of mean fish intakes & meat intakes > 125% of mean meat intakes



268 - 2539 ANPRA s 8 A 24

o] Fg EXRAL 31F dHEE BY, LAE 12~16
g, a—LNAE 1~2 g, AAS} EPA + DHA= 22t 0.1 g
o2 B 159 (Kris—Etherton 5 2000), & AFo)AkAt
°] 3% EPA+DHAE AT T2 X HF
o] BF ujx Frduch FL Zoz vkt

£ AFATeNN 53] 5T Wdt AL, 0w6/w3A AW
AF AdFulgo) Y 242 20.7/13% 17.9/12, BlAE o
6/w3A BFH¥)& 4~10/1 (FF5348H3] 2000) 2o} o)
4 =4 Jelhd Holth, B A7 258 (Lee
1999) 3 F848(Chung 5 1998) & tidoz AR &
3} Z}z} 14.6/13% 12~16.5/18 Jehton u)3st o}E
(Chung 5 1998)& tide2 gt AN x 2~3A)lA
= 6.2/1, 4~6A0E 7.5/12 B9 v} gich ol
FH3l] £ wl, Aol SukshdA Ak Ulgo] 7134
Brh= 9Aou ofg] 71x] 7h2l9] ulgol] 7k H,
ole] wjg} w6A AWAire] ISR 0wb/w3 v &) F
7Bk 449 FAAE AAE 5 JATE 19949 48 A
Q1] HHAAF w6/ w3A 81&L 4/10]%131(Sugano &
Hirahara 2000), 19943 =5 A9 06/w3A vl&L
9.8/1°)tH(Kris—Etherton 5 2000). 32 w374 A
Ake] F0730] ZzEAA vFdME wb/w3d BHHE
(19999) & AA Hx= AA% 7hth(1990d) & 6/1K.
o} e 2.3/17 AA3% vl o} (Kris—-Etherton ¥ 2000).
HH AZLujEEE 22 APEE o u)Fe AFHAAE
9 w6/w3 BIE-L 19854 12.4/144 1994 10.6/1%
23] felg wako 7 WglsiiEd, oled Wl 7}
A2 AFS v)F 29L& ¢34 AR ¢ -LNATY F
B3 Fhzels-e] 4817} 5.54 ks gicka Boag ul
At Kris—Etherton 5 2000).

Table 4¢l AAE AT 7o) AFHAYZeN 28 B/
¥ HFLM7% LFHMT9 2 At AF3E v, &
FE %ol A% LFHMTAIH C16:0,C18:0 2 &
SFA$} C18 : 1 ¥ & MUFA2] AF3k] #Y3HA A4
ERdt) PUFA R332 5 73l 208 Jo)E Bol| @
koL, SFA 3% 202 Q8 LFHMT2] P/S Hl&

£ 0.732%, 1.229) HFLMZE} ¥4 YR} (p < 0.01),

ula Hool Mot w3A Ak HHBL LF-
HMTHRY} HFLMTA o &4 Jebtou /23 o]
= 9tk w6/w3Al AW AH8&S HFLMZ3 LF-
HMZolH zk2} 14.5/1% 15.9/12 Ueht v vl&
Q1 4~10/18%F ¥3o™ B3] §55 Wo| W LFHM
FoA o B AL BT

w2Zh B Q3383 3439 06/w3A Ak A3

Hj&2 10/1 oldez AES g4 29ay, Uy
iAol B¢ P/S HigRkAE 18} B Uekdt olg
& xuka ogokel AFQ wellMe HzE EAE A
7] flgt Wikt 2, 2] vl T A7 ofellxis} Zol 2]
$HEA 037 Aade] TR dFRY e &
H1E AF2 o7 AR Zlo) vigAdsity Alseh

ZY2HE A3 $17h 1832 HFLMT3 LFHM
Tl A # Aoli= UERFA gdgton, HA AR
o FU2HEY FT WAL 360 mgl® ARH WS
(8= 9kat3], 20000 300 mg/dS 2AsIGTh He 2
TR AFAE ez § A7AHNNE FHAHE &
Z AL 30~40dleME 229 mgsl ¥hA, 15882
3% 415 mg2 "l§- A YR (Shim %5 2001), 34x
dEo ZH2HE AYPAFA7E = A4 sfido] &
TR} s

5. AE2E ABMANT

HFLMZ3 LFHMT¢] A28 A45%E Table 501 A
A3ty HFLM#& BA7E, 183 LFHMTS S/
T SEFE ¢ "ol AH3 A Agstue F £l
AETE AENHAFE AT Aol YehA] sttt A
295 $8+ A9 difie]l ¥ dF4F (empty calo-
rie food)Q) FHFSEHEH, 53] HFLMTO 3 8

Table 5. Amount of food intakes of HFLM and LFHM groups
(Unit: g/day)

Food groups HFLM"” (n=30) LFHM" (n=28)
Cereal and grain products  562.79 + 32.58 640.08 * 44.75
Starch and starch Roots 3400 = 11.30 25.00 = 9.23
Sugar and Sweets 593+ 1.76 871+ 251
Legumes and their products 63.27 = 12.68 4250 + 11.19
Seeds and Nuts 077+ 0588 018+ 0.18
Vegetables 299.35 = 26,13 266.32 + 26.56
Fungi and Mushrooms 033+ 033 0.00+ 0.00
Fruits 96.67 + 36.01 108.84 = 32.33
Meats and meat products  42.83 == 7.07 278.11 £ 30.63***
Egos 4760 = 11.08 3129+ 828
Fishes and Shellfishes 142,42 + 13.46 1509 == 3.52***
Seaweeds 162+ 039 331+ 1.33
Milk and dairy products 176.83 £ 36.80 210.68 + 53.36
Oils and fats 995+ 168 1064+ 285
Beverage 31.00 £ 15.65 105.00 + 26.33**
Seasonings 1876 £ 391 2079+ 4.48

Values are Mean + SEM

++ © Significantly different between HFLM and LFHM at p <0.01,
+x 2 at p <0.001

1) HFLM : Fish intakes = 125% of mean fish intakes & meat in-
takes < 75% of mean meat intakes

LFHM : Fish intakes < 75% of mean fish infakes & meat intakes
> 126% of mean meaot intakes



AHZE 31 gld) vls] LFHMT-9 84332 105 g
o2 w9 wol LFHMT2] AAMgRIe] 2A1H0) 938 A
A Sk =3 F2AQd Aol oAt FHE B
o] A $ LFHMTRT}H A4-E go] 433 HFLMTellA
A4, 3413 BlER, isoflavone 59 o8] APA &
Ho| TR AF, TF FAF AaT, HARFE Lol
AR AEE B ogt d7Ed3= LFHMTH ¢
< AFAH HRe] A71He R A4h A F oAl X
uba o] o] F71E11(Table 3) HHAWALY P/S v}
o] FF FERT QWL ¥ oh2H(Table 4), The
g godar 9 A B Ao FaHe, ddn
A7EAY o1 F ISE TAF o= AREIFT
3, YEoM= AFAA 2hpgRe] A7sigel bt o
3A AAte] AAFH7T AAS T QoA o1E s} s,
w3A A B opzl dulEelA ¥ 5] #e 2
<37} el D7} $%(Sugano & Hirahara 2000) & A
A AHE AF AR Ak

6. ¥% NN =Y

AR &7AF FEo) A HFLMT3 LFHMT <)
3 A 24& Table 69 AT HFLM T3} LF-
HMZ 2% 84 At 5 7 B F28 A8k A
AR LAR 32.1~325%%, 1 HEe®E C16 : 07}
22.6~23.8%%, C18 : 10] 21.2~21.8%% A8}t =
& EPAY} DHAE 22} 0.45~0.70%, 1.90~2.49%2 2}
Ak 2 JerdEd), 258489 39-(Lee 5 1999),
84 % EPAs} DHA 7d°] 22+ 0.37~0.62%9} 1.95~
2.19%°]11, £38r89 39 (Chung 5 1998) o= EPA Y}
DHA ZAo] &7} 0.45~0.48%, 2.06~2.26%21 B
3l & A7Ae} vt P/S vl&L 1.34~1.45/1,
w6/w3 Y& 10.1~12.2/1% Jepgs), 25388 o
oz AR At (Lee 5 1999) M= P/S HlE&9]
1.08~1.22/1°]1 06/w3 ¥I&L 10.24~11.3/1018} B
T3k vl Q3 FEAS oz FARE 97 (Chung 5
1998) oM P/S HIEo] 1.3/1°)11 06/w3 Bl 10.9~
11.5/12k B3t vf QlojA, ZARWERLS] €3 P/S )
£ 256} o9 Eokou, ST Bisigith

HFLMZ3% LFHMZ-& vlasiais, £3kx4hkl C16 :
0 Z4<& HFLMTEY LFHMT A #9380 &gted
(p < 0.05), EPAS} DHAZAS AAAF7F & HFLM
oA F2stAl A YEPATHD < 0.001). PUFA, MUFA
9 SFAZAL 187 #2% Aolrt ¢ldley, HFLM

T¢ P/SHl&o] LFHMTRY #2138k E3Hp < 0.05).

AL - 2 - 495 ol - 2609
w3A ¥tk 24L& HFLM7ANA LFHMTEY #<9)st
Al #oHp <0.001), w6/w3A At vB]-&L HFLMTol
A oA FATHp < 0.01). wEbA AARg 2wkl A8
o] Y ARl FolHoR P e }RIFg
At

7. NO| RN 7 AN ZYate ARy

Table 7ol o] Ahaka} @3 WAbzAd o] s
AE Jepigich F AHLEF F Ade] A8k vlEe 8
3 LAY (p<0.05) 7 2] FAdE B30, 18:0 4
F#e d% EPA(p<0.05), DHA(p < 0.05) ¥ $0w3%
A(<0.05)F FJ3 29 AAd S Bk LA HHZ

Table 6. Fatty acid composition of total serum in HFLM and

LFHM group (Unit: Area %)
Fatty acid HFLM” (n = 30) LFHM” (n =28)
C12:0 0.22 + 0.03 0.20 + 0.03
Cl4:0 0.87 + 0.09 097 £ 0.07
C16:0 22.57 + 0.36 23.77 + 0.37*
C18:0 7.17 £ 0.12 7.07 £ 0.12
C20:0 0.06 + 0.0 0.05 £ 0.00
> SFA 31.07 + 0.42 32,28 £ 0.47
C16: 1 2.60 £ 0.12 2.65 + 0.16
C18:1 21.22 + 0.29 21.77 £ 0.35
C20: 1 0.20 + 0.01 0.22 + 0.03
C22:1 0.32 + 0.02 0.30 = 0.03
3 MUFA 24,33 + 0.35 24.94 + 0.45
C18:2 w6 32.51 + 0.54 32.08 + 0.63
C18:3 w6 0.38 + 0.05 0.39 + 0.04
C20:2 wb 0.23 + 0.01 0.27 + 0.04
C20:3 w6 1.32 £ 0.05 1.36 £ 0.08
C20:4 w6 568 +0.18 505+ 0.27
C22:4 b 0.16 = 0.01 015+ 0.01
C22:5 w6 0.12 = 0.01 0.10 + 0.01
= w6 4041 + 0.59 39.41 = 0.69
C18:3 3 0.51 + 003 0.57 + 0.06
C20:4 w3 0.05 + 0.01 0.05 * 0.0
C20:5 w3 0.70 + 0.06 0.45 + 0.04***
C22:5 w3 0.45 + 0.02 0.41 + 0.02
C22:6 03 249 + 0.09 1.90 + 0.10***
> 03 419 +0.17 3.37 + 0.13***
= PUFA 44.60 + 0.60 42.78 = 0.72
P/S 1.45 + 0.04 1.34 £ 0.04*
wb/w3 10.14 + 0.48 12.15 £ 0.51**

Values are Mean + S.E.M.

«¢ 1 Significantly different between HFLM and LFHM at p <0.01,
. at p <0.001

1) HFLM : Fish intakes = 125% of mean fish intakes & meat in-
takes < 75% of mean meat intakes

LFHM : Fish infakes < 75% of mean fish intakes & meat intakes >
125% of mean meat intakes
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£ 16 :0(p < 0.05), & SFAZA (p < 0.01) 3 &9 A
e, LA(p <0.001),  w6(p<0.001) ¥ % PUFAZ é
(@ <0.01) 3= o] AL Bk o —LNA AHZe
16: O(p <0.05) 2 % SFAZA (< 0.05) = &9 4
#9E, LA <00D), % w6(p<0.01) X % PUFA.._
Ap<0.01) 3= &) ABAE Bith AA HHZE
(0 < 0.05), $w6(p<0.05) 2 % PUFAZA (< 0.05)
7} ko] AUAE B on, EPA® DHA A3 LAZ
4 <0053 Ho3 p) AB9e By AHos
PUFA 2332 PUFAZA Y 2] A#4dE, SFAZIH
£ 29 AE3E 1o o] Aiile] 83 Aukilel {23t
Qe u)x)= Ao yepdl 13y oleic acidg) 16 :

0 AL BF AR FAF ABIE HolA £
3l3ith. Moilanen 5(1992)& SFA /‘*-r]—: g3 ax4d
o] 14 : 0247 o) w4 3, MUFA HAE 8%
Aol 7o) R wAA FAkn BusigEel, 2 4
TAFE o|g FARE FFE HAFITE TR Y oleic
acid, ¢—LNA U AAZAL 2o] xukaka} /-3t Al
& HolA] Yk, Melchert 5(1987) 9] A7elXE o]
ANFAe] vls) A2Fdte) B DHAZH S WA
T AAZAL APR)7L gigitk

8. 8% NATE BY NINTYY YA
Table 89l BF AL % AAxdste] Ja

Table 7. Correlation coefficients between dietary fatty acids and serum fatty acids compositions of the subjects” (n=58)
Dietse’“m 16:0 18:0 18:1a® 18:2w6 18:303 20 :4wb C20:563 C22:663 PUFA MUFA SFA w6 o3
%FatEn. -0.128 0.038 -0.130 0.291* -0128 -0064 -0.117 -0.118 0.176 -0.1356 -0.141 0234 -0.182
Cl6:0 -0.203 -0.214 -0065 0446 -0.165 -0.030 -0.253 -0.207 0292 -0.172 -0.279 0.389 -0.3056
Cc18:0 -0.149 -0.134 -0.142 0333 -~0.142 -0.146 -0282* -0.261* 0179 -0.09 -0.180 0277 -0.329*
Cig:1 -0.259 -0.220 -0.265 0497 -0.165 ~0032 -0.284 -0.218 0.338 -0.195 -0.328 0441 -0.315
C18:2w6 —0.330* -0.176 -0.198 0.502*** -0.094 0007 -0.175 -0.023 0.403**-0.237 —0.386** 0.465*** -0.148
C18:3w3 -0.266* -0.167 -0.024 0398 -0024 0104 -0.091 ~-0.075 0.348**-0.270 -0.276* 0.339** -0.118
C20:40w6 —0070 -0.220 -0.059 0.385* -0.049 0082 -0.100 -0.096 0.259* -0.230 —-0.180 0.306* -0.121
C20:503 -0.139 -0.211 -0040 0279 -0030 0029 -0.098 -0.090 0201 -0.087 -0.221 0242 -0.11
C22:6w3 —0.140 -0.198 -0035 0279* -0.027 0038 -0.107 -0.092 0202 -0.091 -0.218 0245 -0.119
+, =+, +x | Significantly correlated between dietary fatty acid and serum fatty acid composition af p<0.05, ** : p<0.01, *** : p<0.01
1) Test was performed only for HFLM and LFHM group.
Table 8. Correlation coefficients between serum lipid levels and serum fcm‘y acid composition of the subjects” (n=58)
Serum lipids

Serum Triglyceride Cholesterol HDL-Cholesterol LDL-Cholesterol
fatty acid

Ci2:0 0.011 -0.0356 0.033 -0.054

Cil4:0 0.467*** 0.074 —-0.080 0.010

Ci6:0 0.436*** —-0.004 -0.180 -0.032

Cl6:1 0.281* 0.079 0.146 -0.019

C18:0 0.037 -0.120 -0.074 -0.089

C18:1 0.361** 0.038 -0.117 -0.009

Cl18:2 w6 —0.484*** -0.038 0.069 0.036

C18:3 w3 0.284* 0.062 -0.017 0.008

C20:4 w6 -0.380** 0.062 0.244 0.067

C20:5 03 -0.135 0.002 -0.034 0.049

C22:6 w3 -0.167 0.110 0.013 0.152

2PUFA —-0.535*** 0.032 0.147 0.097

2ZMUFA 0.377*+* -0.024 ~-0.038 -0.101

2SFA 0.457** ~0.027 ~0.184 -0.054

P/S -0.516*** 0.041 0.175 0.089

Zwb —0.547*** 0.007 0.185 0.068

PHK) -0.067 0.102 -0.001 0.129

wb/wd -0.140 0.097 0.011 -0.081

+ : Significantly correlated between fatty acid intakes and serum fatty acid composition at p<0.05, #* : at p<0.01.

1) Test was performed only for HFLM and LFHM group.



FAE Yot 83 XA F TGFEUe] 83 A
AzAF R AREAE BoH, & SdAu S0y
HDL-, LDL-Zd2H& 25 84 Az a foe 4
BIAVT BEEHA otk & Y TGRS 839 Cl4
0(r = 0.467 p<0.001), C16 : 0(r = 0.436, p < 0.001),
C16 :1(r = 0.281, p < 0.05), C18 : 1(r = 0.361, p <
0.01), @—LNA(r = 0.284, p < 0.05), & MUFA( =
0.377, p<0.01) ¥ % SFA ZA(r = 0457, p<0.001)
7 F23k ko] AREAE vepd ¥, LA = —0.484,
p<0.001), AA (r = -0.380, p<0.01), ¥ PUFA %4
(r = —0.535, p<0.001), P/S¥}&(r = —0.515, p<0.001)
Q Fo6A WA ZA @ = —-0.547, p <0.001) 7= &
o 4B S vebdh 2584 (Lee 5 1999) 3 U of
A (Kim & Paik 1994) & d L= § AFoAs 8%
ZYXAHEFFRGE Y TGHEo] 83 Al o &
S AadAZ ke BaE vk Qlof, 8 dA7ads) v
S FAKE S Bt} Chait $(1974)2 2FAAWE
Z 49 AL Aoz SFAS AN £ w67
PUFAE& ¥33t A3 VLDL (very low density lipopro-
tein) —TG2) W32 ¥ TG SUXHE FF0) Tist
Roo, o] w TGrFo] o F3H FaslsS B
3tk Oh 5(1995) = 8% AAFTS 2o Xuhakzie]
AN A, tE ¥F ARG TGFEe g o)
ARte) dgo] o UTkY B3, B 47dHE
PR o2 kYsFy gtk

ARk o2 w6A AWt EF FHAHE 58 17
T w34 AL BF TGFEL o AFF0E Wiol
F=d|(Harris 1997), ol 034 AAl0] w67 XAt
B} oA TGE FAH7IETR= B -oxidation®] ThA
HAE golatA AXA H2E TG Y@ VLDL &40l A
315)7) gEolgln ot 28y, £ A7edMiE Fwb
A A Z2A0] 8F TG 59 29 A#AL vehy
ek,

3| SFAS} vE7EA) C18 : 1 R % MUFAZRA] ¥
5% 83 TGFEol F7Fhke 222 yehdrh. MUFA
£ PUFA®] v A - 9jo A Al3}a] AEHAE G o
o, g% Zd2HE A3tayrt 9lo PUFA tidl MUFA
ol AHE Y AL B3 HReaven 5 1993; Rea
ven 5 1994). 13y & d+7A#s} o] Y TGHFE
& ohu} MUFAZ} 8% Zd2HE 30 vigas 9
&S FX F3chs 229 A7) ik & MUFA A4
7} PUFAETH HDL—ZgA8E S50 o vl o

& FuE & 5 Q1o (Dreon £ 1990), & Y50)S

LA - AFH - JI5 - oM

oz g Aol MUFA A7 % LDLFES
w6-PUFATZAE @Agt, LDLY #717} w6-PUFAT
Bo} 33 SFATH ARSI, 293 22 MUFAS 4
7T FEUASS A 2 5 the XY (Rudel
1995) 7} Qict.

FH A TGFEE AR 289 oy FHel o
2 S FEE Lo B2 (Truswell 1994), o] AHito]
U 8% Auileldex 249 HF 58 wEd FEAY
B2 25 39 TG 2319 #aAe gt B
A7} o] FojAof B Aoz Azier}.

2% 9 38

£ ATFE HE AY 49 $d 25EAY A 4
- A GFHFEE Tetsid 4371 Aadd] Al
& Ao, & 839 Adssst NE
S, & BNl 0|87k AP S Loput
on, 1 AFE g9kt t5a 2k
1) ZAFEAY) 83 A-AFES 896 &313le
Zd2HE, HDL-ZdAHE 9 LDL—-
ZY2HE FEE SR FAsH B4 Ueltod,
HFLMT# LFHMT el 23 Xol& Bo)x] 4ttt
2) oA FHFL F 2 2182 keals} 1917 keal
o]9len, & odz] Ao gt XA v)-gL 22~
25%% AFTE oPdeller, 53] LFHMT] 75 29%
2 ul$ E8krh
3) ZHAHE MBS 360 mgo T AR ool
t}. PM/SY AFHuEe 1.0/1.1~1.2/1.02 F3EH
&35 ou, wb/w3d AFHEES 17.9~20.7/12 AFHS
Bt} & FEoF kel g3 437 27 =R
4) LFHMT-2 §/79 diio] ul gkl 287
& go] AFsIN o, A dEo] FHe A, TR,
AR/, AAT, WTF 52 A4 AHe BEE 23ich
t%o] LFHM+9 ouix] ¢} A-aid#®E HFLMT R
o 2u AFHAEe] P/SHIEE FASERT ol
LFHMZ¢] 2xlfglo] &g A9 At opld
F e HHF o Z AAFAL
5) @3 C16 : 0 24 LFHMTA Eteni(p <
0.05), w3A1%) EPA%} DHAZAS HFLMZolA 3t}
(p <0.001). HFLMZ9 P/S H]&(p < 0.05) 3} w3A A
HAF 238 LFHMT Rt #9k1(p < 0.001), w6/w3A
At vl&-E LFHMT RS 234tH(p <0.01).
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6) o] Xkakzl P xuAkzA Re] AaAlolA 18 :
0 A3 EPA, DHA, #0374 247 S Aade B
ek LA H33E 16:0, T SFAZRAH &9 A4 g, LA,
%6, T PUFAZIT= 2] 439 ¢& B3tk «—-LNA
AL 16 :0, F SFAZAIE= 29 A Z
06 @ F PUFAZA T %) 43A-& B3itk EPAsH
DHA A3%-& LAZA fol3t 32 Aaide vyt 8
3 18:1, a—LNA 2 AAZAL Aol o8 4
& Holx] E3ieitt

7 8F XA F TGTrERe] 8% At 2493 feld
AARAE Bo), 9 C14:0,C16:0,C16:1,C18:
1, a—LNA, ¥ MUFA ¥ # SFA A= 49 43
#AE JelL, LA, AA, ¥ PUFA 24, P/S vl& 2
Fw6A A 2= 29 FRBAE Yeldch

oPgolris} o] Mg X9 U nFEARe] ¥ xFs
F2 Aol F3igion, AYE ZA2uE 43 ¢F
I8Y wb/w3A APt JFuES ArFRe 52 A
o2 yephtorn], £3] ARt $7E Po] HFsh= 7
oA olg} L AFo] 1 Az Yelt) el 03
Al Agpak B ot FuRlECA £F 57 48 Za3
HlEl D7} F53 A AH7E 32 d3EH0, 034
Apito] FR A 4R o] 8% A A= oo} 513k
U0 F A AR LT AAE B dF TG
F3] FAA ) gt A7) FHFHoZ o|FojMo} &
Zoju, TR} SFAS PUFA A3 o] Ex) & ¢
Ykl 2764 2o] W) MUFAY AFsFE Zdd 0
29 iAol i B 2 A7 Q3 AR
2l=3
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