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ABSTRACT

The purpose of this study was to investigate the pattern of individual fatty acid intake and to compare total serum lipid levcls and
total serum fatty acid composition of elementary school children in Seoul by fish and meat intakes. The subjects were divided into
High-Fish /Low-Meat(HFLM, n = 49) and Low-Fish/High-Meat(LFHM, n = 47) groups. The total energy from fat of HFLM
and LFHM groups was 22.0 and 30.0% respectively. The average intake of cholesterol was 237 - 287mg in HFLM group and 358 -
387mg in LFHM group. The average P/M/S ratio for all subjects was 1.1~ 1.4/1.1-1.2/1.0, which was very similar to desired
ratio. The w6/®3 ratios of dietary fatty acids of HFLM and LFHM group were 8.0-10.9 and 18.9 - 29.3 respectively, which in
case of LFHM group, was far beyond the suggested range, 4/1-10/1. Serum lipid levels of all subjects fell within the normal
range and there was no significant difference in serum lipid levels between HFLM and LFHM groups, except for HDL-cholesterol
in upper grades(4th — 6th grades). In lower grades(lst- 3rd grades), serum PUFA compositon of HFLM(40.8%) group was
significantly higher than that of LFFIM(38.3%) group(p < 0.05) and SFA composition of HFLM(33.8%) was significantly lower
than that of LFHM(35.8%) (p < 0.01). Therefore, the P/S ratio of serum fatty acids showed a significant difference(1.22 for HFLM
group, 1.07 for LFHM group, p < 0.01) between them. The ©6,/03 ratio of serum fatty acid tended to be higher in LFHM than
in HFLM group bur there was no significant difference between two groups. This study suggests that the dietary fat pattern of
growing children could affect the change in total scrum fatty acid composition though it did not influence serum lipid Jevels
significantly. Energy and EPA intakes were negatively correlated with HDL-cholesterol levels(p < 0.05). Serum fary acid
compositions were more closely correlated with serum triglyceride(T'G) levels than serum cholesterol levels. Especially, total SFA(p
< 0.001) and individual SFA, such as C14 : 0(p < 0.001) and C16 : 0(p < 0.001) compositions were positively correlated with
serum TG levels, but stearic acid(p < 0.01) was negatively correlated with it. (Korean J Nutrition 32(8) - 897~907, 1999)

KEY WORDS: fish and meat intakes, fatty acid intakes, serum fatty acids, serum lipids, elementary school children.
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Table 1. Distribution of subjects

Lower grades Upper grades

HFLM" LFHM? HFLM LFHM
Male 12 10 12 13
Female 16 11 9 13
Total 28 21 21 26

1) HELM: fish intakes 2 125% of mean fish intakes & meat intakes
< 75% of mean meat intakes

2) LFHM: fish intakes = 75% of mean fish intakes & meat intakes
= 125% of mean meat intakes
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Table 2. Anthropometric values of the subjects
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HFLMT¥ LFHMT G232 2zt 125~145¢m.
126~ 144cm$% 05, AF AFE 27} 24.8~41. Tk 27.6
~38.1kgo.2 F 779 F-2lg ate]7} gtHTable 2).
WHR} H]9HE (obesity index) AA| F E7he] F2lg 2}
°]F Holx ghoron dytTe] F¢ 98~1100= mahd
o] HFLMT-S A|9)3lus E’:\:* Ao Hetott

2. 9%, EYAHE A ARG N

ZAM AR 4 g% ZeadE 2 A R A
=2 Table 394} 2o] Aghd(1~38d) =} 18hd (4
~68hd) o2 TSt AN SET FREHFTS AThd
¢] HFLM= % LFHMTo| 27} 1591kealet 1864kealx
a8hde] HFLMT# LFHMeo] 22t 1950kcal?t 2340
kealZ Yehdle], A3 4#glel HFLMT 3o} LFHM
9] QFEFH Fo] F3A A p <0.05. =
Thd: p <0.01). T o FE, @A D xFo)
A28 H-&-2 HFLMZ1A 60.0 :18.0 1 22.001% =
LFHMTo)X = 51.5 185 : 30.0°]¢ct. LFHMTE =)
el HH7E 30%¢ v G 47} 515%2. B
ol of kAol PAsl= 651 151 2000 H|HE w2

Lower grades Upper grades
HELM"(n = 28) LFHM?(n = 21) HFLM(n = 21) LFHM(n = 26)
Height(cm) 1257 + 430 1268 + 5.38 1451 + 7.72 1444 % 8.00
Weight(kg) 248 + 448 276 £ 453 417 + 9.71 381 T 5.97
OBI(%)” 98.1 + 13.8 105.7 + 10.43 110.0 £ 4.21 1023 + 8.26
WHR" 0.80 + 0.03 0.78 = 0.02 0.75 £ 0.09 0.76 £ 0.04

Values are Means + SEM

1) HFLM: fish intakes > 125% of mean fish intakes & meat intakes < 75% of mean meat intakes
2) LFHM: fish intakes < 75% of mean fish intakes & meat intakes = 125% of mean meat intakes

3) OBI(Ohesity Index(%)) =
4) WHR(Waist hip ratio) =

(Current body weight — Ideal body weight)/deal body weight x 100
Wiaist circumferences(cm)/Mip ¢ircumferences(cm)
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Table 3. Energy, cholesterol and fatty acid intakes of the subjects (g/day)
Lower grades Upper grades
HFLM(n = 28) LFHM(n = 21) HFLM(n = 21) LFHM(n = 26)
Energy(keal) 1591 £ 756 1864 + 106.5* 1950 £ 98.2 2340 -+ 109.0**
Fat(g) 386 = 242 62.3 = 638 483 + 497 77.9 * 7.65%
CHOQO : Prot . Fat 60.0 : 18.0 : 22.0 51.1 . 18.8 : 30.1 59.7 018 223 51.7 18 : 3 :300
Cholesterolimg) 237 + 400 387 + 56.5% 288 + 60.6 358 + 40.2
Saturates
C12:0 0.24 £ 0.05 046 + 0.07* 0.29 £ 0.05 0.36 + 0.06
Cl4:0 1.05 = 0.15 200 £ 0247 1.25 = 0.19 148 £ 017
C16: 0 6.31 = 0.56 11.64 = 1.08** 741 £ 081 10.80 + 0.82%*
Cc18:0 1.83 &+ 0.17 436 +  0.37*** 2.51 £ 0.31 379 +  0.29%
ZSFA 98 + 093 19.5 +  1.77% 120 £ 1.39 174 £ 1.39%
Monounsaturates
cie 1 0.51 = 0.06 164 = 0.40* 0.73 = 0.15 1.02 =+ 013
c18 11 935 £ 0.77 2041 = 2.63%%* 11.47 £ 1.45 18.66 + 1.62%
C20:1 0.25 + 0.13 011 = 0.02 0.05 = 0.22 0.07 + 0.01*
ZMUFA 103 £ 0.84 224 & 307 124 = 1.60 199 £ 1.73%
Polyunsaturates
C18 : 2 w6 9.80 + 1.08 785 £ 1.3 9.09 £ 0.68 15.76 £ 2.44*
C20: 4 wb 0.08 &+ 0.02 010+ 0.02 070 = 0.03 0.06 =+ 0.01
Zwb 99 =+ 1.08 80 £ 115 9.2 = 068 158 £ 244
Tasises T 111+ 022 o085+ 027 1 133+ 034 o079+ 012
C20 : 5 3 0.29 + 0.07 0.04 =+ 0.04 0.46 + 0.00 0.10 £ 0.00**
C22:6 w3 0.67 + 0.15 0.08 £ 0.06** 110 £ 0.35 001 £ 0.00%
Fe3 21 031 10 % 028 29 = 059 08 £ 012+
Treura 120 £ 108 89 £ 115 121 + 083 166 + 246
P/S 14 = 0.15 0.7 £ 0.14% 1.2 £ 0.14 1.0 £ 0.i0
P/M/S 1.41.21.0 0.7/1.1/1.0 1.21.1/1.0 1.01.2/1.0
w6/w3 109 £ 2.79 189 = 3.72 8.0 £ 2.09 29.3 £ 442w

Values are Means + SEM

# wx weks Gienificantly different from the value of HFLM Group at *p < 0.05, **p < 0.01, ***p < 0.001

CHO : Prot :
HFLM: fish intakes
LFHM: fish intakes
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Fat = Carbohydrates :
125% of mean fish intakes & meat intakes < 75% of mean meat intakes
75% of mean fish intakes & meat intakes = 125% of mean meat intakes
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Protein : Fat
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A A HHEL 59, SFAQ lavric acid(C12 : 0,

A p <0.05), myristic acid(C14 : 0, Hghd: p <
0.001), palmitic acid(C16:0, A&d: p <0.001, =&
W@ p <0.01), stearic acid(C18 - 0. AghA: p <0.001,
28hd: p <0.01) ¥ MUFAS 16 1(Aghd: p <0.05)3}
olelc acid(A&d: p <0.001, ehd: p <0.01)8 A

& HFLMT8th LFHMTA <3t A =%eh (e
‘;ﬂoﬂﬂ 2017 23hAe]A 12:0, 14: 0 Z 16: 1 «s)).
ey ESFA 2 FMUFAS] A2 shddl #Aglol
25 HFLMT Bt} LFHMTo| #9314 Zdvh(Hghd
p <0.001, 33 p <0.01). ¥4 PUFA% linoleic ac-
id(LA. @6)& HFLMZ 2th LFHMZolA f-olsiA =
A Webd(p <0.05) 1¥HH, eicosapentaenoic acid(EPA,
®3)(p <0.01) 2 DHA(p <0.01) HH%2 a8hdfA
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HFLM%3 LFHM=¢] €% A d% %7} Table 49 1}
Elut vt €4 TG $%w Hehde] HFLMT ¥ LFHMZ
o] Z¥z} 89mg/dl¢} 80mg/dlelRiaL, ehdel = HFLMT
I LFHMT°] 27} 101mg/digh 0mg/dle 8, T 719
Frelgt Aol #akElA] okt HDL-Zd2H 82 mahd
oAl HFLMi®] 49mg/dl, LFHMT¢] 58mg/d1Z. LFHM
o] HFLMT 2t} #-98HA o =ghevi(p <0.01), &
FY2HE 2 LDL-Ed2HEL F o7 79§ o)
7F Gt -] vk A olee I EF ALEEE R
B TG &= 78~89mg/dl, £ZH2EHEL 157~167
mg/dl, HDL-E& 28 52 48~62mg/dl, LDL-Z& =5
EL 88~11ldmg/dlZ Hu¥¥5o] B ZApfdele] 24
RF Rgobee] ¥ bl &ttt
Wolmarans & oju] A 7std HALE che Atge
FHIE Q3 X)W SFA, Y2629 437 €
of FZH2E|E TE M3l G 713 Yot §7
AHoz hANE W EF FozHZo] ZAHUSS
RustRe), 3t SHAHE 4371 2716 €% LDL-
SY2EEE AT 2L Fo) FelaEEe 49
e P/S Hlgo] Be AHdAde LDL-ZH2HE
RG9S VXA gethe 2avt o 2R g
2 AMEF & FolsiA €3 TG 27 2oliE

< BustA=dl, ol w3/ PUFAZL 3l TGS 4

M o Ho

Table 4. Serum cholesterol and triglyceride levels of the subjects {(mg/dl)
Lower grades Upper grades
HFLM(n = 28) LFHM(n = 27) HFLM(n = 21) LFHM(n = 26)
Triglyceride 89 + 8.2 80 £ 8.2 101 = 9.7 91 + 7.9
Cholesterol. 156 = 44 150 + 4.9 150 £ 7.8 157 £ 6.0
HDL-Cholesterol. 59 £ 2.2 54 +£23 49 + 2.5 58 & 2.2%*
LDL-Choleslerol. 80 + 3.9 81 + 4.4 81 £ 7.2 81 £ 6.3

Values are Means + SEM
**Significantly different from the value of HFLM Group at p < 0.01

HFLM: fish intakes > 125% of mean fish intakes & meat intakes = 75% of mean meat intakes
LFHM: fish intakes < 75% of mean fish intakes & meal intakes = 125% of mean reat intakes
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& wlal) WEelan Sgin. 1ot 8 Auug
sl WakAI7]7] 18 B1Fel Holw 2g o] EPA
£ AAso 0T R0 o om0 B aFdME
49 429 BE EPA A32(0.99) 2 8% A2
S9] Aol Z 7|UhsPlolE EPA AR %] 1T AL %
2 AeEen,

4. 9% AN T

AN &7 AF Dol B ZHH AW A %
B &S Table 5o Jeh et HFLMTH LFHMT &
T YAt F 7P B 2Rs AR 1%’:}3 1'—
noleic acid(18 : 206, LA)Z 27~30%E, 2 tH&o=
palmitic acid”} 24~25%% A=|shdct. = EPAQ}
DHAE= Z2r 0.37~0.62%, 1.95~2.19%& A5 ¢
g gt HoladAe) 83 % EPAS DHAY ]84 1.5%
9} 3.7%®olgh= B 83 @& TXF LA

SFAQ A% A8hdol| M= palmitic acid(p < 0.05)%
stearic acld(p <0.01)7} LFHMz4 HFLMZ 2ch

Table 5. Fatty acid compositions of total serum of the subjects
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A Vel en] ndhdelMs LFHMT9] stearic acid
7} HFLMT Bt} #e8tA E3thp < 0.05). Oleic acid
(18 : 109)E n&hdes HFLMze] LFHMT Bt} #-2]
A = <0.05). AehdolrE wbAEe] LA R o3
A€ol o-linolenc acid(18 : 303, o-LnA)} EPAS] 240]
HFLMTo] LFHMT Bt} &8k #3keh(p < 0.05).
xg;q AAE z4501|] quE ER z]Hl-)k]-gc-_AC]Q,] Zjol= 1sk
de) A o3k AeolE JEhA ekstet. AEhde] ¢
L PUFAxA o] HFLMTo| 40.8%2 LFHM=9| 38. 3
% B0 st =ked (p <0.05), ¥t E SFAZAS
HFLM7# LEFHMe] 7244} 33.8%, 35.8%2 LFHMT©]
HFLMT 2o} 28t &7 veht(p <0.01), P/S H|
& HFLME(1.2)e] LFHMT(1.1) B¢ F<l5A =3
Hp <0.01). & ALY Agitxie] B Atz
of frejgt ﬂ%"—a Fe 7oz yeiygt Add 579 4
AFgol wE FEH9 0b/03 HlEE HTARTE A}
ol HFLMTo| LFHMT 20} 067 2 @37 2k

(%)

Lower grades

Upper grades

HFLM(n = 28) LFHM(n = 21) HFLM(n = 21) LFHM(n = 26)
Saturates
C12:0 0.23 + 0.03 0.29 = 0.03 0.20 + 0.03 0.25 £ 0.03
C14:0 1.05 + 0.07 1.25 + 0.07 1.12 + 0.08 1.10 £ 0.09
Cl6: 0 2423 £ 0.34 25.43 + 0.39* 2442 + 039 24.75 + 0.34
C18:0 792 + 0.13 8.44 + 0.14* 7.85 + 0.13 8.24 + 0.12*
ZSFA 33.75 £ 0.37 3577 &£ 0.51* 33.87 £ 0.52 3466 + 047
Monounsaturates
Ci6 1 2.70 + 0.20 259 + 0.18 2.84 + 0.20 2,62 + 0.17
C18 : 1 &9 2217 £ 043 22.89 = 0.42 2257 £ 049 2143 £ 0.27%
ZMUFA 2547 + (.59 2598 + 0.51 2595 + 0.55 24.56 + 0.40*
Polyunsaturates
Ci8: 2 wb 29.86 + 0.66 2712 + 0.75** 29.17 = 0.04 29.60 £ 0.60
C20:3 wéb 1.27 + 0.04 1.49 3 0.05%** 1.44 = 0.05 1.37 £ 0.04
C20 : 4 wb 497 = 0.17 521 £ 0.17 4,72 £ 0.18 499 £ 0.8
T b 3712 £ 070 3499 £ 0.79* 36.07 = 0.81 37.03 £ 0.65
st 3 e 053 + 003 041 £ 003 056 = 001 052 + 004
C20:5 w3 0.57 = 0.04 0.37 £ 0.04** 0.62 £+ 0.06 0.52 + 0.05
C22 : 6 w3 213 £ 0.08 1.95 + 0.13 2,18 + 012 219 £ 032
Zo3 3.72 + 0.14 3.26 £ 0.18* 3.81 £ 0.23 375 + 0.8
reurA 4084 £075 3825 £ 085* 3988 + 080 - 4078 £ 068
P/S 1.22 £ 0.03 1.08 + 0.04** 1.19 + 0.04 1.19 £ 0.03
M/S 076 = 0.02 0.73 + 0.01 0.77 = 0.02 0.71 + 0.01**
wb/®3 10.36 & 043 11.30 £ 0.58 10.24 £ 0.67 10.75 £ 0.85

Values are Means = SEM

*, #+ 4% Sianificantly different from the value of HFLM Group at *p < 0.05, **p < 0.01, ***p < 0.001)
HELM: fish intakes = 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
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Table 6. Correlation coefficients between dietary fatty acids and serum fatty acids levels

DT 140 16:0 18:0 C18:2 C20:5 C22:6 PUFA  MUFA  SFA 06 3

% fat energy 0148 0234* 0083 -0076 -0067 -0106 =035 -0015 0241 -0130 -0.051
c1:40 0207* 0119 0111 -0191 -0136 -0056 -0056 -0074 0167 -0038 ~0085
C16: 0 0194 0058 0143 -0127 -0204* -0109 0033 -0179 0131 0062 -0112
C18: 0 0262* 0129 0161 -0173 -0.182 -0117 -0084 -0072 0206 -0060 ~-0.116
C18:2 6  -0046 0005 0055 0001 -0160 -0085 025 -0201* 0011 0154 ~0092
C20:5 @3 -0013 -0.115 -0090 0251 0254* 0203* 005 0001 -0128 -0013  0.269*
C22:6 @  -0006 -0.117 -0072 0238 0223* 0195 0056 0020 -0.118 -0010 0278
PUFA ~0070 -0027 0023 0032 -0102 -0040 0164 -0225° -0031 0182 -0037
MUFA 0127 003 0100 -0087 -0.133 -0133 0045 -0171 0087 0077 -0.119
SFA 0218 0110 0160 -0168 -0191 -0101 -0026 -0136 0179 0001 -0.113
o6 ~0045 0006 0056 0004 -0159 -0084 0125 -0202* 0012 0154 0090
w3 ~0.114  -0145 -0447 0125  0252* 0197 0172 -0097 -0189 0123 0237*

* **: Significantly correlated between fatty acid intakes and serum fatty acid composition at p < 0.05, **: p < 0.0

o] BF F25 Edthp <0.05). w6/w3 ¥]&-2 A3}
JolA HFLMT3 LFHMT ] 10.4% 11301902, 2
o= 2zt 10.27 1082 frefdt Zloj& glxlont HE-
LMe] LFHMT) vle] w2 Z3E 294 Oh $%2
2041 ©)4 449 A4 w6/w3 HlEe] HFLMZ3 LFHM
ol Z+zh 4.49F 5598 Bty B Ardue Agdt
zpo] & viehd 9HA | Kim# Paik 599 19~2441 944
ez & Ao e AU 06/03 #E&S 1002 B
e} B S7AAS} v &3

5. Ao NigM, EYAR A
e |

1) AN MATH G AYMTYUY YEIY

Table 691 A& Atz £ A7 a5
AE FERIRA. FHALE F APo] AR s
ES+E 2839 palmitic acid(p < 0.05)9 SFA(p <
0.05)9] &Ao] fe5 o2 =gk} Myristic acids} 4%
= £ H 9] myristic acid FAT /215 49 HdAAde]
2o (p < 0.05), SFAQ! palmitic acid®] 4H= 38
o) EPASH 413 £9 4948 velink(p < 0.05).
Stearic acid®] 43+ 2839 myristic acid(p < 0.05)
2 SFA Z4(p <0.05)3} %] AudS eyt EPA
¢} DHAS] A3 #8349 LA(p <0.05). EPA(p <0.
05), DHA(p < 0.05) 2 Zn3A d4t(p <001 =
3} f-2)3 k) FBRAE BAY. =3 PUFAY ZF0b
A At g LA AFe 3839 MUFA 243 {8
£ g (p <0.05)°] AT, Fw3A At 4FH=
39 EPA(p <0.05) 2 F03A A3t 24 (p <0.05)
¥ 593 ko) Adado) STk SFAS] A 2H A4

FUY NPMTYNY

Table 7. Correlation coefficients between dietary fatty acids and ser-
um lipids level

) Serum ‘ HDL- LDL-
j&g ipids Triglyceride Cholesterol cholesterol  cholesterol

Energy 0086 0005  -0.126* 0032
Cholesterol ~0.014 0.160 0.080 -0.170
Ci18: 1, w9 -0.006 -0.019 0.003 -0.018
C18: 2, w6 -0.010 -0.020 -0.022 -0.007
Ci8: 3, o3 -0.014 0.101 0.019 0.1
C20 & 5, @3 0.082 -0056 -0.113* -0.036
C22 . 6, 03 0.079 -0.043 -0.099 -0.027

*: Significantly correlated between fatty acid intakes and serum fat-
ty acid composition at p < 0.05

myristic acid 243 #9 8 %9 F84(p <0.05)¢]
. PUFAS] 43& g4 9 MUFA 247 fadd &<
Fa4 (p < 0.05)8 70 MUFAS) 3= 83 At
Ao 9g 122 ¥t} Moilanen 22 SFAY 4
#F= A2 myristic acide} ¥ ABFAZ} L, MU-
FAS] H#E B34 Xuhite] A9 Hg& vAA Rgvin
wEtER e, ¥ AFEAE o]g e g Bt

2) Alo] A GHAI D AUE T

Table 7ol AAIR v} o] FHakml EPAS AF ol
HDL-Zd2H €5} §oi3 2o AgtadA(p <0.05)& 4
Bl Ag ALt Ao] Aite) 242 g4 AdrE
o F93 FEe 7122 Ut 42 Harris®+ EPAE
T o3 AWEE TG lowering &7 584 1
Ehd Bk 83 ZHAHE TR dig arbe vhekd Z
RHojZq glov} gwidom [ DL-FHAHE 3
2 47 FeeiE QAR L =) A7), HDL-E#2H
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904 /65 2 A4 AAFE BB AA A FdT BA Atz

o2 Ag7AY ATARE FFsle] Bustsict,

Grundy*= 2Ahl Atz €4 TGrFEAR]d)
= ARAA7} 9z Bag v Lopes™= 2lo] SFA,
MUFA, PUFA % oleic acid7t &% TGS A2aA47} ol
ta & A ke 23E VeI Penny &
& SFATIME Zr7Zhe] Akite] 84 ZHLHEFE
o nx)= FEL thEW, lauric acid, myristic acid % pa-
Imitic acid®] ¥#e 973 Se2HEFES FSAIIL,
o}& stearic acidZ thASIH & o 3] FFe2HE
4 LDL-Ed2H &0 AN S-S BustEtt. Hegst-
ed & 2E Ak & myristic acide] A7 BH
A2 E5EE 7ME Bol AEA71Y, Ng 52 palmi-
tic acid®] A#7} FZFH2H S & G AR got
LDL-ZFd 28 &2 oA S Byt Eg ol
oleic acid®t LA9) 43 LDL-Z 2 &9 ojd&Es
7N 02N 97 LDL-ZH 288 $58 wEry B
aag o 2 AFdao A= oleic acid9 LAY AH
7} 8% LDL-Zd 28 E ol foe 93 XA &
= ZoZ vEhr.

ZY2EE A EF FUcdHEsTe 2 9FE
AAA om ZHLHE AHZ 5 100mg Z2A
2% o g4 ZY2HE 0.lmmol/L Ax ZAHTD
gt B Ao s HFLMTD LFHMT Y Zd -
HE AFe f-9F Zo|(Table 3)7F A== 84 &
H2HE - F 77 Ao)7) glo] SH2HE B39
7 ZH2HETENE 8 ABEA vEA &
Utk BH AR A FFol= AAL A ol T}
2 291%0] 43S vAA H=d, Oh 523 Kim 57
ojsld 5 A5 AR FRETE AT Y
CAE &% 2 B9 e 9918 v)e UdE d@A}

& Rusgch

o

2

3) 9B APMRYT EE NEFI oY AT

Table 8419t Zo] & Atz 34 § TG
F&E 7P B2 ARAAE Bo A9 myristic acid
(p <0.001), palmitic acid(p <0.001), palmitoleic ac-
id(C16 : 1)(p < 0.001) oleic acid(p < 0.001). MUFA
(p <0.001), SFA®] 24 (p <0.01) ¥ M/S Hl&(p <
0.00) Felgt %ol FABAZ AL, stearic ac-
id(p <0.01), LA(p <0.001), AA(p <0.001), PUFA
Z4(p <0.001), P/S ¥l&(p <0.001) ¥ Fw6A A
A 24 (p <0.000)3= &9 AAE et Sold
oHek A2 myristic acid, palmitic acid ¥ FSFAZL ¥

Table 8. Comelation coefficients between serum fatty acids and serum
lipid levels

Sewmn HDL- LDL-
Serum lipids  Triglyceride Cholesterol
_fatty acid cholesteral  cholesterol

C12:0 -0.036 0.020 0.058 0.007
Cl4:0 0.462** -0.088 -0.113 -0.191
Cle: 0 0.405*** - 0.075 -0.122  -0.156
Cle : 1 0.443** - 0.038 ~0.212* -0.090
c1g:0 -0.310% -0.093 0.266%* -0.112
Cig 1 0.452*** —-0.106 -0.214* -0.161
C18 : 2 wb -0.440**  0.086 0.116 0.178
C18:3 3 0.147 0.031 - 0.070 0.024
C20 ' 4 wb -0470%  0.113 0.171 0.195
C20:5 w3 -0.025 0.176 0.085 0.162
C22:6 w3 -0.157 0.213* 0.143 0.214*
L PUFA -0.517#*  0.123 0.190 0.211*
ZMUFA 0.495*** - 0.103 ~0.237% -0.162
Z5FA 0.297** -0.104 ~0.031 -0.191
P/s -0461¥*  0.119 0.144 0.209*
M/s 0.272* -0.030 -~0.189 -0.035
Zwb - 0530  0.085 0.168 0.183
Zo3 -0.067 0.183 0.131 0.162
06/w3 -0.130 -0.151 ~0.079 -0.088

® ** 40 Significantly correlated between fatty acid intakes and se-
rum fatty acid composition at *p < 0.05 **: p<{0.01, ***: p<0.001

A TGFFH 49 JHAAES =t ks SFA9] g F
Fol stearic acide <9 HZHAAE 2= A= v
t}. Dreon 5% 4utA<l 7)o} 2] MUFA7Z): 53
AAl7 HDL-28 48 & $=o 8 3 PUFART o v}
ZAztlr= & 4 glov, Insull 3% AHEAMLH7L D
24210 30% Hlwkolz, SFA A&7} S9] 5~T7%019
A PUFA 437} €39 6% ARY ZAtoe Fel2HF
Tt A3 BaElE2 ol AR At 4T
Hell = PUFA %S o 834 aalsor dittx
9. 3, 47 qdiAds A R AT
BAZ A7 Kim# Paik?e] A7 = 4 2424
EFFHE €94 TeSFo] EA3A M o B8 48
Aol gAEglom B AT} of-¢ FAFS & B
A, Chait & hypertriglyceridemia 2re} 37d<]
& e SFA 43 % 064 PUFAS 3538 2
VLDL(very low density lipoprotein)-TG¢] #g & &
2 TGFEe] #2sla, LDL-FH2H% 2 VLDL-Z9
2HE 24 94 Fel2uEFFo] g4 Er o 0
ZH2HENcE TG 747 | Fsishd etz
Bagtgeh 2eu dekde 2 w6A] AWl 2o w37
Aute] 98 EAo g EF TGFES wiheu® 27
2 034 Aukte] w6A AHatrt} 7 TGE @A =]

i
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7189 B-oxidationd] thALEFA & Go)akdl AXAY =
BZ TG % VLDL <& A&tA7]7] di&elrt,

3 Fo2HEFES Y TGS i3 3 A%
AzAs ABdAzr Ao 84 DHA 247 8%
FZel~HS o] A4S BYtHp <0.05). €4 HDL-
ZHAHES 9L A= EH /‘]H“‘% palmitoleic ac-
id, oleic acid ¥ MUFAE 43 29 4#A4& zom
(p <0.05), stearic acid= %kl ’2}&"3‘ (p <0.0DE R
g 83 LDL-EdAHE 55 g39] DHA PUFA,
P/S &7} froldt kel 4BAE Bk p <0.05). ¥F
22 Eol] e AA7E9 Gre Advtd FREo] B
253 9)ed EPA, DHA 2 LA9] ethyl ester® 2=
2HEZEF9 #e FoA FA% @T—F’E’ 44 TGrEe
EPASt DHAT A 55 744395, 2 d2HE 78
£ DHA BEToAe A48tk y B uslg o} A7e
4o A DHAZF F5-8 o178 584171 A7 4.® HDL-
iﬂ‘“}‘Eﬂ =2 %“7}5']'9&34, | HEY LDL-Fd 2
HE2 folg Wyl #EHA et #8 HZ Hama-
zak157)° a4 ]éhEﬂ Al &L Wi A DHA 1.5
~1.8g/capsule?] AA7)5< 13537 B2 47 €4
ARG ol Y& vIXNA Fagthn st Het
Al AA7)8 e EPAY DHA 59 w374 Xwite] €3
A A FEo) PiAE FEE ATFUEANY A2 FF0

G Ak 5 SF 50 g8 9BL Lol A= v 2

e BelZe & % ot B¢ 239 475 vE A%
2 wole Re AYFEHE Y= EF AeAHEe] S 1t
2ol A% A7) g AT 87 ALEE B
@ ol Rolg wol Aoz FEA Aol /F5sict,
2% 9 A

o2 Qoa §57e
A e FASe] HFLM(High-Fish Low-Meat)T 3%
LFHM (Low-Fish High-Meat)T2 7234 A%4te]
212-1 D(}z—lo] }ﬂHE ZA]_O]._,_ b;]:x—] zzL‘::EQ}. -*—§7§,
A epabzAd who] A vl - @S

1) @35 ek shdo) Aggle] LFHMT¢) HFLM

T no} %946}7%1 Een(Aghd: p <0.05, 2&8d: p <
0.01), 4% 5 22 gud AP T4 &S HFLM
#o] 60.0: 18.0 : 22.0, LFHMT 51.5: 18.5: 30.0 ©|
it

2) SFA(CI2:0,Cl14:0, C16: 0, C18: 0) ¥ MUFASQ!
oleic acid A%< =¥ LFHMT°] HFLMT Bt} ¢

WA ESEsE 32(8:897-907, 1999/905
A EQR(LEENA C12:0, C14: 0 R 16: 1 <9,
PUFASQ! EPASH DHA A& %2 ashddA HFLMZo]
LFHMZET $elatA =2(p <0.01) ¥, LA H3e

& HFLMT] LFHM7 Bt WA BHA vkt p <0.05).

3) AHAAIAke] P/M/S H)E-2 wlgzlgh vl 1-1.5/
1~1.5/1.09] Wl £ H&ELHZML&—J LFHMZ <),
Zw34 4% %L HFLMT°) LFHMTE T} 254 =
gt (Aghd: p <0.05, 28A: p <0.01), 06/w3 H]&
HFLMZ¢] 8.0~10.9, LFHMF< 18.9~29.32% LF-
HMTe 734 AFEelN ZA Holyitt. ot 22 d4F
& 0374 XHte] A3 o] w6Al AWt B8] duEe

2 AT w6/n3 HE& MU zo)7t vUF A7) dEoR
AzE 3% FH2EE %S HFLMT(237~287
mg)°l LFHMT(358~387Tmg) 2v}+ Aghddxe f3}
A Bi(p <0.05), 28 e v Feg Bt

4) BA ARFEE BT A0 Fateen, 15hd
o] HDL-Z#~8ZE $Fo] HFLMT B¢ LFHMT A
folstd Be 2L A9t F Tl #2l@ Abolst ¢l
At

5) A4 2 &% HFATEA g2 FYY Agatzdd
Aol mEhdHTh AahdelA Falo] YEh}, Aghde
PUFA x4-2 HFLMT(40.8%)°] LFHMT(38.3%)X
o $938A =a(p <0.05), SFA &4-& HFLMT(33.8
%)°) LFHMT(35.8%) Rt} f9fatA wolk(p <0.05),
P/S ¥l€-2 HFLMT(1.2)°] LFHMZ(1.1) Bt} $-9J3}
A =5kHp <0.01).

6) AR Ak & P X datae] AR E FAHALEFE
5 Aupo] AR ¥]Eo] ZETE T8 Y palmitic ac
id(p < 0.05)¢F SFA(p <0.05)9] ZAe] =t LA &
20674 AAAEHE MUFA 247 29 484 (p <0.
05)o] sigien, EPA% DHAS A#+E LA(p <0.09).
EPA(p < 0.05), DHA(p < 0.05) 2 Zw3A Aikp <0.
05) A7 G <o AABAE ZHT. SFAMF =
myristic acid 43 %2 A4 (p <0.05)9] AUz
PUFAS 43 MUFARAT &< 284 (p <0, 05)%
7KL, MUFASY A3+ 893 AatzAgde] feld 4
2 HRA] ekgket,

7) AALF EPA 437t HDL~5’—31]"

011-“

L)

HE% £ 4

BRA (p <0.05)E WeRd AE Adsine Aol At
ZA o] A A& s rol Foldt 049.}—4 77]21 orottl}.

8) 84 AuitzAde 4 A F TGS 7P 22 A
A3AE vehislen 53] C14: 0(p <0.001), C16: 0
(p <0.001) 2 F8FA(p <0.01)= % TGFE3 49



906 /&% 2 A4 AFsFo whE Ak AR FAdE g4 Aubarz

ABAAAE e whe], SFAL] g 2591 stearic acid:
AEFBA (p <0.0D)E e = 8 &

067 AT 4 TG 23 79 29 f‘ma«hﬂ(p
< 0.001)E BEoFr,

ol4e] A3 a9ksld, LFHMT°] HFLMT 2ot €
Fah d=F F Ay gHuE0] 2gken HHAIE
P/M/S Bl&2 25 uhg g i elo] 43819100} w6/m3 v
&€ LFHMPS) 2% 33a9elA 27 Beiye). ojzie
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LFHMio] PUFA 42 ¥1, SFA 428 =it}
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AW go] APEEAA A klEe] NFEI}L Z7)Eln
AL FAE, SFA 2 w64 e dHwe Folets
ARA, & ATAHE AT Bo) $FE Fokshe
3 ehobg a4 )Aow ANATYY) BAAFS Y L &
MLE AT B4 AT JYmSe 7125 eHe
2 7|yt Mﬂ FEES] W HIEA B 24
HE WAL sl A 2o ﬁag%, Ao,

FEE FEL U de) Aake g

g7t aHsoler ¢ AolH, ohee B

4 & ol 5EolA 718w} He 7
B ok BAo) B H1a) ol

1A

o

[2x

A
P [ TR Y

Literature cited

1) Kromhout D. Dietary fats: Long-term implications for Health. Nutr Rev
50(4): 49-50, 1992

2) Panl R, Ramesha C5, Ganguly ]. On the mechanism of hypocholestero-
lemic effects of polyunsaturated lipids. Adv Lipid Res 17: 155-171, 1980

3) Kraner FB, Greenfield M, Tobey TA, Reaven GM. Effect of moderate
Increase in dietary polyunsaturated. Saturated fat on plasma trigly-
ceride and cholesterol levels in man. Br J Nuwr 47: 259-270, 1982

4) Oh 8Y, Monaco PA. Effect of dietary cholesterol and degree of fat un-
saturated on plasma lipid levels, lipoprotein composition, and fecal
steroid excretion in normal young adult men. Am J Clin Nurr 42: 399-
413, 1985

5 Grundy 5M. Monunsaturated fatty acids and cholesterol metabolism:
Implication for dietary recommendations. J Nutr 119: 529-533, 1989

6) Health C. Omega 3-fatty acids and cardiovascular disease. Nutr Rev 50:
150-153, 1992

7) Ministry of Health and Social Affairs, Republic of Korea, National Nu-
trition Survey of 1992. Seoul, Korea, 1994

8 Oh KW, Park K5, Kim T], Lee YC. A study on n6/n3 and P/M/S ra-
tios of fatty acids ingested by university students. Korean J Nutr 24: 399
407, 1991

9) Kim YH, Paik HY. Relationship between dietary fatty acids, plasma L
pids, and fatty adid compositions of plasma and RBC in young Kore-
an females. Korean J Nutr 27: 109-117, 1994

10) Annual Report on the Cause of death statistical report, the Econom-
ic Planning Board, 1996
11) Frerichs RR, Srinivasan SR, Webber LS. Serum cholesterol and trigl-

4

yeeride levels in 3,446 children from a biracial community. Circulati-
on 34: 302-308, 1976

12) Becque MD, Katch VL, Rocchini AP, Marks CR, Moorehead C. Corona-
ry risk incidence of obese adolescents: Reduction by exercise plus di-
et intervention. Pediatrics 81(5) 605-612, 1988

13) Lauer RM, Bamess LA, Clark R, Deckelbaum R], Finberg L, McBride
PE. Highlights of the report of the expert panel on blood cholesterol
levels in children & adolescent. National cholesterol education progr-
am expert panel on blood cholesterol levels in children & adolescent.
AM-Fam-Physician 45(5)° 2127-2135, 1992

14) National Cholesterol Education Program. Report of the expert panel
in blood cholestero] levels in children and adolescent. Pediatrics 89:
495, 1992

15) Grundy 5M. Comparison of monosaturated fatty acids and carbohy-
drates for lowering plasma cholesterol. New Engl J Med 314: 745-748,
1986

16) Bonna KH, Bjerve K5, Nordoy A. Habitual fish consumption, plasma
phophofatty acids, and serum lipids: The Tromso study. Am J Clin
Nurr 55-1126-1134, 1992

17) Committee on Health and Statistics, Physical growth of children in
Korea, 1998

18) Lee-Kim YC, Lee HJ, Oh KW. Fatty acid composition of Korean fo-
ods, Shinkwang Co., 1995

19) Freidewald WT, Levy RI, Fedreicson DS. Estimation of concentration
of low density lipoprotein cholesterol in plasma, without use of the pr-
eparative ultracentrifuge. Clin Chem 18- 499-502, 1979

20) Folch ], Lees M, Sloane SGH. A simple method for the isolation and
purification of total lipids from animal tissue. J Biol Chem 226-309, 1957

21) Morrison WR, Simith LM, Preparation of fatty acid methylester and
dimethyacetals from lipids with boron trifluoride-methanol. J Lipid
Res 5 600-698, 1964

22) Recommended Dietary Allowances for Koreans, Korean Nutr Soc 1995

23) Lee YN, Kim WG, Lee SK, Chung §J, Choi KS, Kwon 5], Lee EW,
Mo SM. Nutrition survey of children attending an elementary school
with a school lunch program in socioeconomically high apartment com-
pound of Seoul. Korean J Nutr 25(1): 150-161, 1992

24) Kim EK, Choi JH, Kim MK. A study on serum lipid levels and diet-
ary fat and fatty acid intakes in primary school childven. Korean J
Nutr 31(2): 166-178, 1998

25) Mo 5M, Chung 5], Lee SK, Back. SK; Jeon M]. Nutrition survey of ch-
ildren attending an elementary school without a school lunch progr-
am, in a low income group of Seoul. Korean J Nutr 23(7): 521-530, 1950

26) Kim SH, Kim SH. A survey of nutritional status, physical growth and
behavior of school childern, Korear J Nutr 16(4). 253-262, 1983

27) Nestel FJ, Conor We, Reardon MF, Connor S1, Wong S, Boston R. Su-
ppression by diets rich in man. J Clin Invest 74: 82-89, 1984

28) Bourre JM, Pascal G, Durand G. Essential fatty acid and brain deve-
lopment and function. Proc Inter Congr Nutr, pp.97-101, 1989

29) Neuringer M, Conner WE. n-3 fatty acids in the brain and retina: Ev-
idence for their essentiality. Nutr Rev 44: 285-293, 1986

30) Simopoulos AP. 33 Fatty acids in health and disease and in growth and
development. Am J Clin Nutr 54: 438-463, 1991

31) Kim YO, Seo [, Nam M, Park IS, Ahn HS. Nutrient intake and bl-
ood pressire of adolescents in a rural Korea. Korean J Community Nu-
tr 1(3): 366-373, 199

32) Oh KW, Lee SI, Song K5, Nam CM, Kim YO, Lee YC. Fatty acid in-
take pattern and compositions of serum phospholipid-fatty acids of
the Koreans adults, Korean J Lipidol 5(2): 153-165, 1995

33) Kim MyJ, Lim HS. Dietary lipid, plasma lipoprotein and fatty acid com-
position of young Korean women, Korean J Nutr 287): 595-601, 1995

34) Yang MK. Mobility of coronary risk factor in Korean children. Korean
J Lipidology 42): 258-264, 1994



35) Cha SW, Chung YH. A study on the triglyceride values in children. Ko-
rean J Pediatrics 37(11): 1519-1525, 1994

36) TokGo YC. Plasma lipids level of Korean children. Korean J Lipidolo-
gy 42): 251-256, 1994

37) Wolmarans P, Benade NS, Kotze T], Daubitzer AK, Marais MP, Lau-
bscher R. Plasma lipoprotein response to substituting fish for red me-
at in the diet. Am J Clin Nuir 53: 1171-1176, 1991

38) Bronsgeest-Schoute HC, Hautvast JGAJ, Hermus RJ). Dependence of
the effects of dietary cholesterol and experimental condition on ser-
um lipids in man. 1. Effects of dietary cholesteral in a linoleic acid-ri-
ch diet. Am J Clin Nutr 32. 2183-2187, 1979

39) Fehily AM, Burr ML, Phillips KM, Deadman NM. The effect of fatty
fish on plasma lipid and lipoprotein concentrations, Am J Clin Nutr 38:
349-51, 1983

40) Singer P, Jaeger W, Wirth M. Lipid and blood pressure-lowering effe-
ct of mackerel diet in man. Atherosclerosis 49: 99-108, 1983

41) Singer P, Wirth M, Berger I. Influence on serum lipids, lipoproteins
and blood pressure of mackerel and herring diet in patients with ty-
pe IV and V hyperlipoproteinemia. Asherosclerosis 56: 111-118, 1985

42) Moilanen T, Rasanen 1, Viikari J, Akerblom HK, Nikkari T. Correla-
tion of serum fatty acid composition with dietary intake data in chil-
dren and young adults. Annals of Medicine 24(1): 67-71, 1992

43) Harris WS, -3 fatty acids and serum lipoproteins: Human studies. Am
J Clin Nur 65(Suupl): 16455-16545, 1997

44) Grundy SM. Monosaturated fatty acids, plasma cholesterol, and co-
ronary heart disease. Am J Clin Nutr 45: 1168-1175, 1987

45) Lopes SM, Trimho SL, Mascioli EA, Blackbum GL. Human plasma fa-
tty acid variations and how they are related to dietary intake. Am J
Clin Nutr 53 628-637, 1991

46) Penny MK, Yu S. Individual fatty acid effects on plasma lipids and li-
poproteins: Human studies. Am J Clin Nutr 65suppl): 1628s-1644s, 1997

47) Hegsted DM, McGandy RB, Myers ML, Stare FJ. Quantitative effects
of dietary fat on serum cholesterol in man. Am J Clin Nuzr 17: 281-
295, 1965

SHEREEE 3208 : 897~907, 1999/907

48) Ng TKW, Hays KC, Dewitt GF. Dietary palmitic and oleic exert sim-
ilar effects on serum cholesterol and lipoprotein profiles in normoch-
olesterolemic men and women. J Am Coll Nutr 11: 383-390, 1992

49) Shepherd ], Packard (], Grundy 5M, Yeshumin D, Gotto AM, Taun-
ton OD. Effects of saturated and polyunsaturated fat diets on chem-
ical composition and metabolism of low density lipoprotein in man.
J Lipid Res 217 9199, 1980

50) Kim WK, Lee YN, Kim JH, Kim CIm Choi HM, Mo 5M, Yoon EY.
Obesity, blood lipids and eating behavior of high socioeconomic sch-
ool children. Korean J Lipidol 2(1): 52-64, 1991

51) Dreon DM, Vranizan KM, Kraus MA, Wood PD. The effects of poly-
unsaturated fat vs monounsaturated fat on plasma lipoprotein. JA-
MA 263: 2462-2466, 1990

52) Insull W, Silver A, Hicks L, Probstifield JL. Plasma lipid effects of th-
Tee common vegetables oils in reduced-fat diets of free-living adult.
Am J Clin Nur 60: 193-202, 1994

53) Chait A, Onitiri A, Nicoll A, Rabaya E, Davies J, Lewis B. Reduction
of serum triglycerides levels by polyunsaturated fat: Studies on the
mode of action and on very low density lipoprotein composition. Ath-
erosclerosis 20: 347-364, 1974

54) Dagnelie PC, Rietveid T, Swart GR, Stijnen T, van den Berg JWO. Ef-
fect of dietary fish cil on blood Jevels of free fatty acids, ketone bodi-
es and triglycerol in humans. Lipids 291 41-45, 1994

55) Kobatake Y, Kuroda K, Jinnouchi H, Nishide E, Irmami 5. Differenti-
al effects of dietary eicosapentaenoic acid and docosahexaencic acid
fatty acids on lowering of triglyceride and cholesterol levels in the se-
rum of rats on hypercholesterolemic diet. J Nutr Sci Vitaminol 30 357-
372, 1989

56) Sander TAB, Hinds A. The influences of fish oil high in docosahexae-
noic acid on plasma lipoprotein and vitamin E concentrations and he-
mostatic function in healthy male volunteer. Br J Nuir 68: 168-178, 1992

57) Hamazaki T, Sawazaki 5, Asaoka E, Yazawa K, Mizushima Y, Kuwa-
mori T, Kobayashi M. Docosahexaenoic acid-rich fish oil dose not af-
fect serum lipid concentrations of nommolipidemic young adults. J
Nutr 126: 2784-2789, 199



