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ABSTRACT

The purposes of this study were to 1) examine the dietary patterns of fatry acids and the fatty acid composition in serum, 2)
determine serum selenium(Se) concentrations, and 3) investigate how serum fatty acid composition affects serum levels of Se in
Korean elementary school children. The subjects consisted of 168 school children(82 boys & 86 girls) belonging to 1* through 6™
grades, and their dietary assessment was evaluated. The serum fatty acid composition was analyzed by GLC, and the ICP/MS
method was employed to measure serum Se concentration. Total average intake of PUFA, MUFA and SFA were 10.5g, 12.7g, 11.
2g respectively. Total average dietary P/M/S ratio was 1.10/1.18 /1.0. The average intake of 03 fatty acids and ©6 fatty acids were
1.33g, 9.19g, respectively. The @6/®3 ratio was 14.2 which is higher than the recommended range. In serum fatty acid
composition, PUFA, MUFA, SFA were 40.6%, 28.1% and 31.6% respectively. The average o3 fatty acid composition was 3.80%,
and the mean value of @6 series was 36.8%. The M /S ratio of girls was significantly higher than boys' in fatty acids intake and in
serum composition. Mean Se concentraiion of total subjects was 416.7ug/1 and it was significantly higher in the lower grades(1st~
3rd) than in the upper grades(4th~6th, p < 0.05). Although the mean serum Se concentration was negatively correlated with
PUFA composition in total boys and girls, it was not significant. Serum Se concentration was negatively correlated with P/S ratdo
and C24: 1 concentration(p <{ 0.05). In addition, serum composition of w6 PUFA and C24: 1 showed negative correlatons with
serum Se in only lower grades girl(1st~ 3rd), and further studies are needed to clanify in these phenomena. In conclusion, the mean
serum Se concentration was significantly lower in upper grades(4th~6th) than in lower grades(lst~3rd) of elementary school
children and was negatively correlated with P/8 ratio of serum fatty acids. More detailed studies on relationship between Se and
fatty acids are required. (Korean J Nutrition 32(7) . 802--811, 1999)
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HA-E HAAE B3] ©)F triglyceride(TG) 2} low den-
sity lipoprotein(LDL)®] $=% Z4AA F= Ao] ¢a
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A271%, qE5E, N5 d dBEd 4% 9 H9
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w37 At A AA R QA Z 9] B4 7 A Reln
21 % arachidonic acid(AA, 20: 4)& Fxidgw £9kg
A& FAg] 2RE gEA goh?
A At HE)Y 8 F(H)E H4E o 288
- A polyunsaturated fatty acids: PUFA)# X
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FHMn) 59 F7)AL AEAQ A8 dgia g
7 it} o] F Sed selenium-dependent enzyme?) glu-
tathione peroxidase(GSH-Px)¢| 744 =A kst
o2 TE AAehe ol o}r ee givh &2 Sed
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Research Council(U.S. NAS/NRS)IAE A=Al 19
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Table 1. Anthropometric measurements of the subjects

F75bel| A standard esterZel thel GLC 42 Algkst
o A& retention time¥} Hl W] AAdAt. 2 frac-
tion® peak BHZ Hewlett Packard 3396A integra-
torE AR&ste & A4kl o3k WA WE-E(area% of
tatal fatty acid)Z #4859} Internal standard=+
heptadecanocic acid(C17: 0, HA, Margaric acid. Nu
Chek Co., U.S.A)E AH&sI%tH

5. 839 Se 5k B4

24 Se T Ev'—’ﬁ.F_‘ Perkin-ElmerAl¢] ELAN 5000
model ICP/MS8(Inductively Coupled Plasma Mass
Spectrometer)& AH8-3le] 4351}

AT gAY ol FEAY] Fag Az, EH
B2g & 249 Axe d4goz 94 0.3mld 33 FF
2.Tml& F7iete 108 A As = FF 34
1m!E 3.0mm pore 2715 Ad AF 25mm<] Millipore-
Bedford filterg A&t <F7lEk(nebulization)A|AX
ICP/MSdll Fystdrh. ICP/MSel FY= o 718 A&
= Edzr Add) mg@sle] oF 6000°K Axe] dojex
ol =ZE0, o] A4 o 2m/S AT HEHA oj23}
do. g8 ‘3’] 2 %E}ZUF gAsh= of2(Ar)7]
52 et F 709 3 7S 71K interface® -l
mass spectrometer(MS)E Eo714 AEHTE €24 Se
X5 AN 2000 van de Graff accelerater(INFN-Leg-
naro, Italy) S AHg3ste] fatel|l &) =R X-energy
emission(PIXE) € &7ste] TFaloirt.”

6 Az S N

#Z= 2AZ = SAS(Strategic Application System)
packagea ARGl & SAARE B
+ ¥FoxE xSt A, shate] o4 4L
Student’s t—test(a < 0.05, o <0.01 2 o <0.00D)= &
3t e, 84 Se o AW & AW AT A
#H A= Pearson’s correlation test® ©]-838he] 9
£ o <0.0590 4 E4519 v

}\;l a]—}\)\-]— -—"—L_

Grad 1st 2nd 3rd 4th 5th 6th
rade
Male Female Male Female Male Female Male Fernale Male Female Male Femnale

Weight

Kg) 245 + 080 247 £ 070 27.2 = 0.86 26.0 +£0.86 301 £1.10 279 £ 096 349 +£1.52 338 £ 1.20 401 £1.35 375 £ 1,13 41.8 +2.25 451 + 2,20
Height

(EIg) 121.0+ 0.94 1187+ 0.63 1268+ 0.90 1242+ 0.91 129.84+ 095 130.2+0.93 137.1+£ 1.25 137.2+ 0.79 1437+ 1.12 14294 0.82 146.1+ 1.80 1509+ 1.39

cm

WHR" 079 £ 001 080 £00) D8 +0DI 079 +0.07 083 £ 0.0) 079 0.0 081 +001 0.76 £ 0.01 080 = 0.01 0.76 001 0.80 +0.01 0.76 £ 0.01

Values are Mean + SEM, 1) WHR : Waist Hip Ratio[Waist(cm)/Hip(cm)]
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AZe] 2S¢ 9 25 9 e} Lofe) FF AFRT
FARCH A B8 FEAPL HAE T WHRE 2
A Dol %k 0.8 AEEA Shdzr E APE0e)] wZ 2o
glo] 12 BXZF RFTH(Table 1),

= A7 Chold] Hi 5 =% Table 20 AA=
- whe} o] 150mg/dlel R, o)F Aghd ofFL Y n¥F
151mg/dle 2 vrehgtow n8hd ol g A go}, ool
Zt7} 147Tmg/dl, 151mg/dle.2 velgeh, TG BIsE
+ 88.6mg/dlel™ #&hd olFE 80~92mg/dl, zshd o}
FolAE 84~98mg/dlellth. HDL =& #ehd olEof
A 50~63mg/dl, T o}l ME 47~5Tmg/dlz BT
5 54 6mg/dlE JEken 1DL $E= i 9 31
d olgol| A ZHzh 70~84mg/dl. 73~84mg/dlo|Rz 2
TEEE 77.8 mg/dl2 Vet 37 LDL/HDL Hl&
& 14924 Ahdol F-¢ ooy} oo v FoHoz
warouk(p <0.01), ZFANAME= o Hel Ao)F BolR

Table 2. Metabolic variables of the subjects
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23ttt Atherogenic index(AI)$} Chol/HDL Hl& S4]
LDL/ HDL ®l&3 o] Ajghde] Aollafst ofofr} ol
ol Hlsf FrefatA BA vekstth (e <0.01).

2. AN MAT

AT ParAre] g Ak 2 FU S A7 %S Ta-
ble 37} 49 JeRHIG}, Aarde] Bt AR e 46.3g0%
HH dFF Aol ARlehe v &2 <F 23%0 AFHA
on Bzt A7 o8 Aol & yehlx] 2l

A7 thdAte] PUFA, MUFA, SFASY g7 43 %
24z} 10.5g, 12.7g, 11.2golgiom A4, shdz) £-9)8t =)
o] & Holx| &yl P/S &9 A FFL 11001 L,
g el A4 Aoyl ol vl FolH o wUdthp <
0.05). M/S ®Bl&2 H 1182 velgdey Aehd 2 11
el M BF Holr} dolrt) fejH oz 27 UEwTH
(p <0.05).

2 AT ddAte] B 034 A BHFE 1.33g. F
T 067 A AHTFE 9.19g019 T 06/w3A AHHake]
Hadl &2 14.22 mshdelA o 22 AEE JeRioh
o674 2 w3742 FFgel 23 06/03 =& ws/w3
859 Higho] & AL /Y 06/w3 H[&2 Zo|

Lower Grades(1st— 3rd)

Upper Grades(4th — 6th)

Total
Male Female Male Femnale
Triglyceride(mg/dl) 886 + 214 88,6 + 376 83.7 + 477 88.0 + 416 939 + 430
Cholesterol(mg/dl) 150 = 1.61 151 £ 3.01 151 £ 277 147 £ 3.71 1531 + 3.46
LDL(mg/dl) 778 4 1.55 81.7 + 2.67 723 £+ 2.50 806 = 3.54 770 = 3.53
HDL(mg/dl) 546 + 0.82 51.8 £ 1.55 61.8 + 1.40* 486 + 140 555 £ 1.53
.DL/HDL 149 = 0.04 1.64 = 0.07 1.19 £ 0.05** 1.71 + 0.09 145 £ 0.09
Al" 1.84 = 0.09 2.00 £ 0.08 1.47 = 0.05%* 2.09 £ 0.10 1.81 + 0.10
Chol/HDL 2.84 = 0.05 3.00 £ 0.08 2.47 = 0.05%* 3.09 + 0.15 2.81 £ 0.0

Values are Mean + SEM, Significantly different from Lhe value of male at *p < 0.05, **p < 0.01

1) Al(Alherogenic Index): (Chol-HDL/HDL

Table 3. Dietary fatty acids and cholesterol ingested by the subjects

Lower Grades(1st - 3rd)

Total

Upper Grades(4th — 6th)

Male Female Male Femnale
Energy(Kcal) 1820 +44.5 1808 £76.2 1496 £69.5 2207 1114 1854 +67.3*
Fat(g) 463 £ 1.8 456 =+ 3.2 389 = 2.6 56.8 + 5.2 460 £ 35
PUFA(g) 105 =+ 0.53 973 £ 104 882 £ 0.83 136 £ 1.43 10.7 = 091
MUFA(g) 127 + 0.68 123 4+ 1.13 119 £ 1.535 159 = 1.62 11.7 = 1.09*
SFA(g) 11.2 £ 054 11.2 £ 090 9.7 £ 094 41 = 1.43 103 = 1.04
P/S 1.10 & 0.06 097 £ 1.12 1.12 £ 0.72 1.01 = 0.07 1.29 = 0.12%
M/S 118 £ 0.04 1.11 £ 0.07 1.26 = 0.10% 1.09 = 0.05 1.23 = 0.08*
P/M/S 1.10/1.18/1 0.97/1.11/1 1.12/1.26/1 1.01/1.09/1 1.29/1.23/1
®3(g) 1.33 £ 0.1 1.25 = 0.21 1.23 4+ 0.20 178 = 0.27 1.19 = 0.18
wb(g) 9.19 &£ 0.49 8.49 £ 0.93 7.59 £ 071 119 = 1.42 9.51 £ 0.84*
wh/m3 142 = 1.08 140 £ 2.22 13.2 + 1.84 144 = 282 153 &+ 2.02
Cholesterol(mg) 253 £21.3 215 £424 264 £435 285 =433 255 £40.1

Values are Mean + SEM, *Significantly different from the value of male at p < 0.05
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Table 4. Indivisual fatty acids ingested by the subjects (unit: g
Total Lower Grades(1st— 3rd) Upper Grades(4th — 6th)
Male Female Male Female
Cc12: 0 0.25 £ 0.02 0.30 = 0.03 0.21 = 0.03 0.29 + 0.03 0.23 + 0.04*
Cl4: 0 1.06 £ 0.06 1.08 + 0.09 092 = 0.1 1.39 + 0.14 093 £ 0.14
C16: 0 7.09 £ 0.33 7.02 £ 0.57 6.25 = 0.61 9.23 £ 0.86 6.40 + 0.58
C16: 1 0.65 + 0.06 0.57 £ 0.09 0.72 £+ 0.18%* 0.89 £ 0.13 0.50 £ 0.07**
C18: 0 240 + 013 245 + 0.27 197 + 0.20 3.13 £ 037 222 +0.25
ci8: 1 12.0 £ 0.61 11.6 £ 1.04 11.0 £ 1.34 149 £ 1.50 11.1 = 1.02
C18: 2 w6 9.12 = 0.49 8.43 £ 0.93 7.51 £ 0.70 11.8 £ 1.42 9.43 + 0.83*
C18: 3 o3 092 £ 0.08 0.89 £ 017 0.85 + 0.13 1.02 & 0.14 0.95 £ 0.15
C20: 0 0.06 = 0.01 0.08 £ 0.01 0.04 £ 0.071*** 0.07 + 0.02 0.06 + 0.02
C20: 1 0.08 £ 0.01 0.11 + 0.03 0.07 £ 0.02*** 0.11 + 0.02 0.05 + 0.01**
C20: 4 wé 0.07 = 0.01 0.06 + 0.02 0.08 = 0.01* 0.07 £ 6.01 0.07 + 0.02
C20: 5 @3 0.12 £ 0.02 0.10 £ 0.03 0.10 + 0.03 0.22 + 0.06 0.08 + 0.04**
C22: 0 0.01 £ 0.00 0.01 £ 0.00 0.01 £ 0.00 0.02 £ 0.00 0.01 = 0.00
c22:1 0.01 £ 0.00 0.04 = 0.04 0.00 £ 0.00%** 0.01 = 0.00 0.00 = 0.00*
C22: 6 @3 0.29 £ 0.05 0.26 £ 0.038 0.28 + 0.08 053 +£0.14 0.16 + 0.07**
C24: 0 0.01 £ 0.00 0.01 £ 0.00 0.01 £ 0.00* 0.01 = 0.00 0.01 £ 0.00

Values are Mean + SEM, Significantly diflerent from the value male at *p < 0.05, **p < 0.01, ***p < 0.001

Table 5. Composition of serum total fatty acids of the subjects (unit: wit%)
Total Lower grades(1st - 3rd) Upper grades(4th — 6th)
Male Female Male Female

C12: 0 0.29 + 0.01 0.28 + 0.02 0.22 + 0.01* 0.46 + 0.05 0.23 £ 0.01%=
C13: 0 1.25 + 0.06 1.19 £0.08 1.17 £ 0.07 1.52 +£0.19 1.14 =+ 0.06%***
C14: 0 039 =00 0.41 +0.03 0.35 £ 0.01%** 0.39 £ 0.01 0.38 =+ 0.01
C15: 0 0.59 £ 0.04 0.55 + 0.08 0.48 £+ 0.01*** 0.50 £ 0.01 0.81 £ 0.14%*
C16: 0 27.8 4030 284 +0.73 274 +057 283 £ 047 274 £0.57
C16: 1 398 £ 0.10 372 £0.17 3.94 £ 0.28¢ 375 £ 01 450 £ 023
c18: 1 226 +0.21 227 +£0.50 223 +0.52 222 £0.36 233 £030
C18: 2 wb 301 £0.30 314 +0.70 29.3 £ 061 302 +£054 296 048
C18: 3 w3 0.69 + 0.03 0.57 + 0.05 0.77 + 0.06 0.63 £ 0.04 0.78 £ 0.06%***
C18: 3 wb 0.33 +0.02 0.23 £0.03 0.35 4 0.02*** 0.34 +0.03 0.43 + 0.06%***
C20: 0 0.32 + 0.01 0.31 +£0.02 0.33 +0.03* 0.32 +0.02 0.32 +0.02
C20: 1 0.28 £ 0.02 0.27 £0.02 0.35 £ 0.06%** 0.24 + 0.01 0.22 -+ 0.01
C20: 3 1.40 £ 0.04 1.26 £ 0.04 1.53 £ 0.12%** 1.37 +0.05 1.41 - 0.04
C20: 4 wb 4.70 + 0.07 474 £0.14 487 £0.16 492 + 013 429 +£0.12
C20: 5 w3 0.79 +0.05 0.70 + 0.07 0.89 + 0.13%* 0.83 £0.10 0.73 £ 0.04%%*
c22: 0 0.64 £ 0.03 0.52 £ 0.04 0.81 £ 0.09*** 0.58 = 0.03 0.63 = 0.04
C22: 1 0.19 £0.02 0.15 = 0.01 0.28 £ 0.08%** 0.14 £0.03 0.16 =+ 0.01**
C22: 4 0.16 = 0.01 0.12 + 0.01 0.21 & 0.03*** 0.14 £ 0.01 0.15 £ 0.01
C22: 5 w3 041 £0.02 0.30 £0.02 0.54 £ 0.07%** 0.37 +0.06 0.44 + 0.04*
C22: 5 wb 0.12 £ 0.02 0.07 £ 0.02 0.24 + 0.07+** 0.05 £ 0.01 0.11 £+ 0.01
C22: 6 w3 1.91 £+ 0.09 1.46 £ 0.07 2.42 + 0.371%* 1.84 + 0.09 1.91 +0.09
C24: 1 0.96 = 0.06 0.70 £ 0.04 1.22 + 0.19%* 0.92 + 0.07 1.01 £ 0.171#%**
SFA" 3.6 £032 320 +0.80 311 £ 0.57% 322 £ 0.57 310 +0.59
MUFA” 28.1 £ 0.27 27.6 £ 0.58 281 £ 0.65 272 +044 29.2 +0.44
PUFA” 406 =033 408 £ 0.73 411 £ 0.63 40,7 £ 0.68 379 =+0.52
P/S 1.34 £+ 0.07 1.33 £0.05 1.37 + 0.07 1.37 £ 0.03 1.32 £0.08
M/S 0.88 + 0.02 0.85 + 0.03 0.90 + 0.05* 0.83 £ 0.02 0.93 + 0.03*
®3 3.80 £ 0.1 303 +£0.14 460 + 0.35% 3.67 £0.16 3.87 £0.94
b 36.8 -+ 0.31 377 072 36.6 £ 0.60 371 +0.64 36,1 049
wb/w3 11.3 +0.36 14.1 =+ 0.86 9.84 + 0.65 11.0 -+£0.53 104 -+ 0.59

Values are Mean + SEM, Values are expressed as the wt % of total fatty acids, Significantly different from the value of male at *p < 0.05,
#p < 0,01, **p < 0.001, 1) SFA: Saturated fatty acids, 2) MUFA: Monounsaturated fatty acids, 3) PUFA: Polyunsaturated fatty acids



Table 6. Serum selenium concentration of the subjects
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(unit: pg/l)

Total Male Female Lower grades(1st - 3rd) Upper grades(4th - 6th)
(n=156) (h=73) (n=81)  Totalin = 78) Male(n = 39) Female(n = 40) Tota](n = 78) Male(n = 36) Female(n = 42)
4167 + 63 3969 + 7.6 4350 £ 9.7 4441 + 81 4148 = 82 461.6 = 12.3 3892 £ 8.7 3775 % 12.4 3993 + 12.1

Values are Mean + SEM, Significantly different from the value of lower grades at *p < 0.05
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Table 7. Correlation coefficientsty) between serum fafty acids com-
positions and Se concentration

Lower grades Upper grades

Total Male Fernale  (Ist~3rd) (4th — 6th)
Male Female Male Female
C12-0 -0165 -0105 -0.061 0213 -0306 0067 0.066
C14: 0 0.024 0311 -0053 0011 -0256 0270 0.089
Cl6 0 0.168 0.136 0177  0.097 0.028 035 0.278
Ci6: 1 0.065 0.074 0.007 0067 0.072 0.135 0.030
C18: 1 0.156 (.188 0.100 0.102 0.058 0.352 0.212
Ci8. 2, 6 0073 0.97 0.026 0243 -0.049 0318 0087
C18: 3, @3 -0.065 ~0.041 -0.149 -0.09 0.275 0042 -0.095
C18: 3, w6 -0.060 -0.188 -0.052 -0.266 -0Q.371* -0.085 0.021
C20. 0 0152 0.185 0.080 0126 0090 0324 0130
C20: 1 0129 0.43 0112 0126 0066 0.157 -0.018
C20: 3, wb -0.116 -0.018 - 0.197 0.150 -0391* -0.080 -0.183
C20 4, 06 0027 0135 -0.049 0247 -0.189 0.058 -0.040
C20. 5, w3 0045 0.020 0,051 0.19% -0.012 -0.041 -0.035
C22: 0 0.071  0.057 0.032 0218 0016 0030 -0310
C22: 1 0.118 0213 0.064 0425 0.020  0.157 -0.043
(22. 4, 06 -0080 -0.045 -0.158 0245 -0498* -0.269 0051
C22: 5, w3 -0.087 -0.067 -0.167 0.184 -0451*-0.098 -0.004
(22 5 w6 0024 0176 -0112 023 -0330 0075 -0.033
(22: 6, 3 -0.052 -0.029 -0.132 -0.028 -0.037 0093 0.368
C24: 1 -0.188* -0.079 -0.287 0.083 -0.349* - 0.062 -0267
PUFA -0.254 ~0.568 -0.297 0.102 0.356 -0.544 -0.306
MUFA 0.160  0.031 0.840 0.366 0,259 0.601 0.204
SFA 0175% 0.184 0.139 0141 0.010 0366 0.291
w3 -0273 -0.065 -0221 0315 -0325 0091 -0.197
[ls) -0.070 -0256 -0.143 0.039 -0206 -0.053 -0.260
P/S -0211% 0.097 -0327+-0102 -0.242 -0392 0013

Significantly comelated with Se concentration at *p < 0.05, *p < 0.01.

7} wolol] n)g] fel=oz =9 (p <0.001). F£ 3
HgatE o-LNAZ 0.69% %00 118hdelA oolrt dol
B}t felz oz B9ytHp < 0.001). EPAE H 0.79%.
DHAE 1.91%2A4 25 xaddA oolrt ol H]3)
HeHoz A veRgEd(p <0.001) AEE ool @3
A Akak A o] FolR ) B2 AL o] F 034 A|HHte]
o] WEOE AP W EPAS A% Adde s
ojole] AL7t FejEeE B2 dhE mEhdeM s fo 4
o7 o Aol Eoldlth whA AH4itE BT HA B
36.8% %51, T8 w6A ATl LAY AAE T 30.1%,
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