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A Study on Nutrient Intake Status and Food Sources of Iron by
Dietary Iron Density of High School Girls in Seoul
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ABSTRACT

This study was conducted to examine nutrient intake status and iron food sources by dietary iron density of high school
girls in Seoul. The subjects of 226 girls were divided into High group (= 6 mg/1,000 kcal, N = 115) and Low group
(<6 mg/1,000 kcal, N = 111) by dietary iron density. The nutrient intake data obtained by 24-hour recall method were
analyzed by Can pro 3.0 software. Mean age of all subjects was 16.4 years old, heights and weights of High group and
Low group were 164.5 cm, 53.4 kg and 161.7 cm, 51.7 kg, respectively. The body mass index (BMI) of High group and
Low group was 20.5 kg/m* and 19.8 kg/m’, respectively. Most nutrient intakes except energy and lipid intakes of High
group were higher than those of Low group. High group showed significantly higher intakes of total iron, vegetable iron
and animal iron than Low group. Ca and folate intakes of High group were under 75% of the recommended intake (RI)
and Ca, iron, folate and vitamin C intakes of Low group were under 65% of RI. The percentage of subjects who consumed
jron less than estimated average requirements {EAR) were 40.0% in High group and 77.5% in Low group. Total food
intakes of High group showed higher than that of Low group. Total animal food intakes were significantly higher and total
vegetable food intakes were significantly lower in Low group than those of High group. Iron intake from meats, fishes,
shell fishes and seasonings were significantly higher in High group than Low group. Iron intake from milk and dairy
products were significantly lower in High group than Low group. Major food sources of iron were rice, bean curd, pork,
and egg in order among both groups. (Korean J Nutr 2007; 40(4): 371~384)

KEY WORDS : nutrient intake, high school girl, iron food sources, dietary iron density.
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SH80] 9.9%2 RuEgoH, ojx
o= g ojz] HAFES! oM Wy F
BEch

2%0] 6 27%i

ARE7) ojstEe) AR FEAEE B 20059 U
AgdzAL A FEAGANFRT AEAAECE R A
Zko] 69.9%E AH3T Qlom, AEA AE S )
AFel FF7L FEAAE FoME AT S AR
o] Zzzadow RuFel Ty FE M3 Fo F
AAZ2 wo) (0.7 mg), B (0.6 mg), ¥1FHA (0.6

mg), #A327] (0.3 mg), 71%54SE (0.3 mg) & B35
k. Ao FUANE F FEAAFAE A o]RES0] F
& 3 (heme) A Fe7} 2k 40% AE THH doH,
Hbe AEAJ 2ol Al o) 8- a8o] W I3 (nonheme)
2o Pe)2 Fyolgieh felvete] B¢ UL Y
ZAL AT B ohz) ofe] MPAFHITe mEH A
EAAES B3 A 3] & Aoz Yehdth

2005 FNAFYEAL AR F9 109 HE A3

E2 13.6 mglE 379 HAFTIENA A B
Hﬁau 126.3%2 zArEo] vt AREY] HE 9
ok Aol ZAIZE Sl _izuﬂai%} 13~194) A}
F7] o7te] A9 19 BF A 11.2 mgeE A
Feko) 77 4% 2 F Fojqirt, 3t oJoRaZ o) HAlx
A& Bkl ﬂfﬂ NFEo 7 olfH T Y HHULF o]
A e vuleS BH 61.7%2 A7) oiAbelA Slo] A
ok et E‘:"hﬂ' Aoz A7k}, o] AlE7] st
AL oz zAKE o] AFgPATF I ME o]Fe] H
B Mz ggo] AR 85% olstel rysky glo] Ayt
Aoz Ale7] S5 HE JPdErt EFbttta &
& 3tk

315201 oJorE 7% (dietary reference intakes for Ko-
rean: KDRIs)?ell gJsld A¥e] Jddr|E 5 344
HZFE 2FA7)7] Yato] o]2H T ofzk= HE WETt
8 mg/1,000 kecal 1A%, I8l1 HFAFHE FFAI7I
)&= 6 mg/1,000 keal o)) AA1E sjok et 12
1} 2005 %fﬂziz}@“ﬁ} AOZ ulFo] £ wj 13~19
A AFE7] ojAke] H¥ AFMEE 5.7 mg/1,000 keal2
BAIQTFE %é—f\l?lxl ke FFoIqith 1ER ¥
AT TS AolAF ZANE Fate] o1& ol
o] AE ULS ZARLY, Ao)o) HRURe] ukE JeFiA
2 2] 2 AE ok Aol dEke v § e AEAE
AEe B0 o pAEe AR e 3% g
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B A7 AEx o) AF3hs o] 14 2508 S thdeR
2006 10~119 @71 Alolel] AAER e 253l #
AP AL D AYE 2ABIE 015 s F ek ulRol
ShE gl 226™7he AAsle] & AT AEE E43Isich

TS 9 e

RN

2 zARRke) Algle Belo] A A ATE 715
A Bkla, FARAREES] Al Al 7153 e
A4 A5 R 714" AR AT A5E &
2391}, 0|5 AR} AF A5E 88l BMI (body

mass index; kg/m?®) & AXFEFATh

AJO|ZRAL

o] H zAR= FHE U Ay dSol FF 2¢
7F 2427 324 (24 h recall method) & ©]8-3F] A}
et o] wl B e T Hsle] AF Y
7} SAo]u|A] ARE: o] g3I5ict oA AR HojulE
o] odoka A3 B szojakets] oA 7lwet Can-pro
3.07% ol g3t EHS ¥ ke ® 1d HEF R 9¢
A AHZFE AAEIGL olgA £A48 AEE E33
1000 kcal F z‘é_b‘ *M%L% 3le] AE 2] HTHEE ©f
0.36, = —0.079) & el
o] 7@1—1‘ = Ol—m_ ASS G on, BA A A
A gg-8fo] 1,000 keal F ¥ 434

‘1’]6]' /‘]' S°] 18. 58%, 5~5.9 ng A5
")'501 30 53%%=. ZA}EH”Z]- % 1,000 kcal

30.09

9.73

Frequency (%)

5-59 7-89
Jron density (mg/1000 kcal)

6-6.9

Fig. 1. Frequency distribution of dietary iron density.



1,000 keal B 6 mg o1} AE-5 AH T AREo] 50.88%
2 74z JePton, o] 2 1,000 keal & 6~6.9 mgs} A
£ AF3 AIEES 30.09%°130c) Wb 2 A
1,000 kecal & HE AMFFe] FELE olF1L o2
HE AFHEES 71202 6 mg/1,000 keal v)eheE M3 k=
T (Low group)® 6 mg/1,000 kcal ©]A} A& 3=
(High group) 0.2 ®&F3a1lt) 3511 7 &” 5
15~194] A7) ojxte] HE HHI 2% (estimated ave-
rage requirements, EAR) 2 12 mgo]#, ouix] o3
AeF (estimated energy requirements, EER) < 2,000
kealo|t}. oix] HaFAaF 1,000 kcal & A5 Hd
23 6 mgoll FHEZ o] 7|5 gl F FoE &
Fedch

ZANIARE ] ki AHEE BAEleH, JdA
AHE Hrksl 98 S GEdF7IE"F ouA AAH
g ouA] o3 vluslsin, 1 9] ddasd
AA# % (recommended intake, RD) 3} 2}2} vl watich
2 AH AL FAEE G 8 dEFH7IE
Z [ o3t AFsHe ul&E T3l 7 E47} 5
YU s Frieieith AEaA R A HAA%e
Talom, AEME AR AAFHE 9 HAdF 7150t
& 2F0) AR AHE 2 AFRES Ttk HEAA
71957t &8 AE2 AFHH @ S-S AP
FE AFT 2709709 AF T 1 AFET AH NES
aAEdck 2AREAE 1] AFAF R3S Fot

Table 1. General characteristics of subjects

¢

[o
his

o)

o
O

o

varobles (00 MENIET Lo
Age (year) 16.4 +0.7° 16.4 + 0.7 16.4 +0.7
Height (cm)  161.6 £ 5.4 161.5+ 48 161.7 + 5.9
Weight (kg) 525+ 6.4 53.4 + 6.2 51.7 £ 6.5
BMI (kg/m?) 202 + 2.4 20.5 £ 2.2° 19.8 + 2.5

1) High group: Fe density = 6 mg/1,000 kcal

2} Low group: Fe density <6 mg/1,000 kcal

3) Mean = SD

= Significantly different between two groups at ¢ = 0.05 by 1-test

Table 2. Iron intake by dietary iron density
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317] 98 859 A9 AFFol 30 g o3k B, 7
AEoI} 7Az2F A1E] A$ 1 g olakl AS- ALJAI F
FAZAZ (dietary variety score, DVS)#? & T3t

A

B 2159 EAIXYE 98 SAS 9.12 o833 em, B
E Ao By FFAAE Tt ATEEE 7IEL
2 REEE = 710 ofoks MFH e AEeH I W
A A8 AFEk]) wE foAd ASE Student” s ttest

£ A3e,
ot A O

TACHY AR HHAOL ALY

ZAF OPdAte] AREARQ] AR Table 13 2t} A =
Abehdate] Hag A 1644009, F A2 161.6
cm, AFL 52.5 kgo|Q, BMI= 20.2 kg/m*e2 A4+
Helof] &3igich $HH £ BE HE 933 AAe] v
5t whdo] H)&o] glo}A] High groupe] 53.4 kgl 2 51.7
kge YERR Low groupBt} thak =) YeRtoL)t 204
QA ol fsich wEbA] W 2F& YERd Low group
o] BMI7} 19.8 kg/m*E Yehln] High groupB.r} 72
Hog yoit) (p <0.05). 18U F F EF FdHAY
18.5~23.0 kg/m’ol| Z3t=|3]ch

Ay TIe] T2 S

RS B3 312 Table 29 2ok 4 24k
pahe] A3 A1FE 1164 meol QT ©] F FEHATLS
3 AR MATE 332 mg, ABAYNES

3L O

o

A0 ol
J

S|
A3 8.32 mgl i AN AEAANES E A
FFol 71.5% %2 VRt FEAAFERD AEAAEY AER
7} & A0 = vepsrh High group® Low group?] A+
A# %S B¥ High group?] 7% 22445225 E 9.67
mg, TEAAE O ZHE] 379 mgS whEh FRE AF R
13.46 mgo|3, Low group?} A AEAXECZ 69

(¢4

\V]

Variables Total (N = 226) High group"” (N = 115) Low group” (N = 111)
Fe (mg) 11.64 + 4.43% (72.7)° 13.46 *+ 4.59* (84.1%) 9.76 + 3.36 (61.0)
Vegetable Fe (mg) 8.32 +3.82 9.67 + 4.20* 692 + 275
Animal Fe (mg) 332 £ 1.69 379 = 1.89* 2.84 * 1.30

1) High group: Fe density > é mg/1,000 kcal

2) Low group: Fe density <6 mg/1,000 kcal

3) Mean = SD

4) Percentage of recommend intake (RI)

= Significantly different between two groups at @ = 0.05 by t-test
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mg, BE4AFCR 2.84 mgd AF3l] F 9.76 mgel AR
& AFshe 2102 ZALE]] High group®] Low group®l] 1l
3 HEA 9 FEANES Tok) HEY AdFFe] =it
(p <0.05). 28 A234E 9 FEAAES Bt HEe
A1#u8]&-2 High group?] 74-9- 71.8 : 28.2%, Low group|
739709 : 29.1%% F T BF A H1E B3

2005 H1A7ZGURAL AHY 15~194] A7) oAt
o] HE- MHL 11.2 mgo 7 AA AR} AR
FEollont, ¥ FAR YA F High groupR ks thh W
k3L Low group BUH= %2 £F0)910H, A E44ES
E3 AR AFHAnE-L 68.6%, FEAANEFS 53 FiH9)
AFN]EL 31.4%%) 222 ek} 2 a7Ase) fARE
AEE 2tk KimY] 1580 $545E dites &
A olA ozp Mgl AR AFHZE 19.8 mgeller o]
F FENES 3= A AR A& A
g M4 18.6%, @A) A= 234%= ZAME O] FEAA
FE B8 AR AFEL 285%F VR £ d7EdT
oA tha Egkou) F AR MAFEE 1346 meS VERA
High group®th= &2 g=#o|¢lth Whd Kwon $79] o
TA3} A8 30| 7.9~8.7 mg FFO2 ZARE o
72 High group¥ Low group®] #% AF %ol ol &2
ROo7 ZAE AT

ZAMIAES] AR AHES e YA IE S
AFB) nwdt 495 2 AARA AR A
9] 72.7%%Z, High group2 84.1%%, Low group< 61.0%
£ ey} High group®] Low groupell Hls] #-2]& 22
=S} (p<0.05). 20059 FNAZFASZAL A 13~
194] A7) oJz1e) AR AF L A5 YdF7IE T
AAAFT) 77.4%2 Huso] 2 A7 A7} v|ws) &
o} High groupX®rth= ¥k, Low groupRrh= #3500 H,
AR ZAN IR R AL 458 JERA

T3 HES BAEEHA AFske AREER 7P st
o PEIF olst AT v|&S & Z¥= Fig. 29 &
ok AA ZARAR] A9 FaE e olst A e
58.4%°19131, High group 40.0%, Low group 77.5%%.
High group®] 83}l Low group®] B8 2% e} AF g
Hlgo] 2u) AL T 72 Hojy {ZQl zlelE e
Ut} (p <0.05). Webr HE AL $Ers Hee
PP o3} 47 H|Eo] FolX|E AoE ZAMH] A
5o| Jokdeirt EEFskA @ shsdo] seRika AztEck
2005\ A7 ZAL ARy Hie] Btd e ofat A
F g AFRE H]8o| 61.7% 2 ZAFHS] # A7k w4
ZAPEARe) AR High group?] 739 513734

(%)

120

80 ~

60

40 + o
SO
R
20 - .
SRR R
0 | e, | s o
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Fig. 2. Percentage of iron that consumed less than estimated ave-
rage requirement (EAR) by dietary iron density.
! Significantly different between two groups at « = 0.05 by f-test.

okzAl A¥H Y} 20% AT W9k, Low groups 16% 7
T &2 702 et

ZAAre] Goka AHFS v wdt A= Table 3
¥ 7t} AA ZAMPEARRS] ks AFEE B oyA
1,898.47 keal, ¥ 72.32 g, X" 56.29 g°]31.2™, High
group< oA 1,895.30 keal, ¥ 76.14 g, A¥F 52.25
g0t Low group< &) 1,901.75 keal, T2 68.37
g, A 60.48 g0 2 74zt Ak O] oluA] AHFS T T
2ol ARl AfolE oz kgront, dhld M
High group®] Low group®] Blall #2202 1, A
HF AF32 Low group®] High groupel vl o5 o2
=7 AF s (p < 0.05). 20053 FATIFEAF o

21 13~1941 ARE7] 2te] 734 ellu#] 1,961.3 keal,
il 705 g, A 48.3 g2 HuHo] ofjvx] HHFE
B aA7asno tha E9bvh ey v M3 High
group®|, AW AFERe T+ BN IAUNAFASRAL A
Tt £ FEoz et AERE AT 2WE o
Aoz g AF M E ofuiA] 2,180.0 keal, B 73.6
g, AW 77.6 go2 A} ouix| 9} Al FH S High
group® Low group BT} ¥3kom, o]e] oAz} oy
AL IO R 3 MAFEN I e i W F
ko] M3k Low groupith Wtth dgdoka o]2)2)
odok AFHS B el B.E A% JUdas) 44
&2 Low group®ll ]3]l High groupell#] Bgken, 53] 4
Fra, 9, AR, UEEF, 2, ofd, yolold, vlEll B, §
Ak wlER Ce) A# %= High group®] Low groupell ¥l
3 fAeg BTt (p<0.05). Hyun 579 Ao s



Table 3. Nutrient intakes by dietary iron density
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Nutrients Total (N = 226) High group” (N = 115) Low group” (N = 111)
Energy (kcal) 1898.47 £ 612.67” 1895.30 £ 635.68 1901.75 &= 590.75
Protein (g) 7232+ 28.06 7614+ 2543" 68.37 = 30.15
Fat (@) 56.29 + 2338 5225+ 22.46" 60.48 +  23.67
Carbohydrate (g) 280.11 £ 9536 283.71 £ 98.41 27638 + 9239
Fiber (g) 1700+ 6.51 18.67 £ 7.14" 1528+ 527
Ca (mg) 452.54 £ 215.08 473.64 = 221.20 430.68 = 207.28
P (mg) 924.52 £ 310.79 982.07 + 332.35" 864.90 £ 275.77
Na (mg) 4218.58 £ 1613.72 4690.44 + 1722.36" 3729.72 = 1333.50
K (mg) 2243.39 = 818.88 2468.73 = 886.06" 2009.93 + 670.73
In (mg) 9.31 = 3.79 9.89 = 3.93* 8.70 + 3.56
Vitamin A (#gRE) 647.07 = 386.07 687.81 = 44435 604.86 = 310.99
Vitamin E (mg a-TE) 16.85 = 9.82 16.89 = 9.29 16.81 £ 10.38
Vitamin B, (mg) 1.20 = 0.51 122+ 0.57 1.18 + 0.45
Vitamin Bz (mg)} 1.06 0.48 1.02 + 0.41 1.1+ 0.54
Niacin (mg) 15.89 + 6.09 17.27 = 6.36" 14.45 5.47
Vitamin Bs (mg) 209 £ 0.98 228 + 097" 1.89 £ 0.95
Folate (1g) 240.05 £ 139.24 26470 + 141.50 214.52 + 13272
Vitamin C (mg) 75.10 £ 57.89 8580 £ 59.06" 6401 £ 54.74
Cholesterol (mg) 317.24 + 174.07 330.62 = 180.68 303.37 = 166.62
% Energy from carbohydrate 58.17 + 7.55 59.20 = 7.06* 57.10 = 7.92
% Energy from protein 15.37 = 3.88 16.29 £ 2.75* 14.41 = 4.59
% Energy from fat 26.46 = 6.35 24.51 £ 5.89* 28.49 + 6.20

1) High group: Fe density = 6 mg/1,000 kcal

2) Low group: Fe density <6 mg/1,000 kcal

3) Mean = SD

+: Significantly different between two groups at a = 0.05 by t-test

Table 4. Percentage of recommended intake (RI) by dietary iron

density (%)
) Total High grou Low group”
Nutrients (N = 226) = 115) ™ =1
Energy" 9492 + 30.63" 94.77 + 31.78 95.09 £ 29.54
Protein 160.72 = 62.35 169.21 = 56.51* 151.93 = 67.00
Ca 50.28 £ 23.90 52.63 £ 24.58 47.85 + 23.03
P 115.57 + 38.85 122.76 = 41.54% 108.11 = 34.47
In 103.41 £ 42.13  109.87 + 43.68" 96.72 £ 39.57
Vitamin A 92.44 = 55.15 98.26 £ 63.48 86.41 £ 4443
Vitamin E 168.52 £ 98.18 168.88 + 92.93 168.14 + 103.77
Vitamin B, 11995 = 51.15 122.06 = 56.87 117.76 = 44.63
Vitamin B,  88.58 + 40.08 85.20 = 34.42 92.09 + 4511
Niacin 122.22 + 46.85 132.88 + 48.92" 111.18 = 42.04
Folate 60.01 £ 34.81 66.17 = 35.38° 53.463 + 33.18
Vitamin C  75.10 = 57.89 85.80 + 59.06" 64.01 = 54.74

1) High group: Fe density = 6 mg/1,000 kcal

2) Low group: Fe density <6 mg/1,000 kcal

3) Energy intakes were compared with estimated energy requi-
rement (EER)

4) Mean * SD

2 Significantly different between two groups at @ = 0.05 by t-test

AR} £ o] W Awo] 3 ofuix] w A
Ao e A uglon, BuAS T g

okt HAL BEUTIL & Fo) e Tof vlef e

A%E nlm, 531 9 33 fHe Ho)
o2 veh} & A7A%g UAE IS wck

AFYFa AFAZN diet AFES 2o A4 AR

il

B A

2 20053 FNAFAARAYO ] dgoka AANE
gl Ak whalzle] ¥]8o] 64.3 1203 1 154%E &=
Abs]o] g o] B &L 2 AR ARSIl o A
S FNAZAF ZAL ARG B AFA & W &
T2 AFHES FUAFFERAIES Wik, T 7
9] alo| & vlwal] R geshE A o] AHu|t
High group? 7% 59.2 : 24,51 : 16.29%, Low group9]
73$- 57.10: 2849 : 14.41% 2 B85} dhlzle] 43
H]-&2 High group®] Low groupdll I3 f-o&o2 w3t
o1} (p <0.05), A2 A58]E-2 High groupel H]3l Low
group®] F-2& o2 =9t} (p <0.05). ©]+= High group
o} R4 MF ko] 52.25 g0 & Low group 60.48 gol] vjsl
FoFoz AL A7 APo] Qs A0E Algdch L3t F
T APAFHEES 2005 FUAFRERAN 2] 13~19
A ARE7] o7kl A 24.4%9)F ¥R A High
group< Hl52gk 5013101} Low group 28.49%2% %
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t}) 2 oS oz 3 Aol geedlkE )
gkalo] MEn]go] 56.6 1 27.6 : 15.8%2 ZAFH 0]
AT Ak Low group® fAKE AEE wylch &

A $F5Ql JPAFHA7IE oA whr3lE L A iz o)

Uz AANE-E 55~70 @ 15~30 : 7~20% = AASH 2

=dl 2 A7AT o] ofyx] A4l Helel &3ich

B0l JAFMFNE 22t T

Foka AFFE A FFAFHAVIEH v A=
Table 49} 2t} YA F oMuix] AFAZE oviA o5
o) nlwaigion], 1 9] YEAES I v
sk 2 Axh A AR G AFHAHE A
B g AL vleR Ce AR 75% F5olA
U 1 o] o g AFshe R Jeth 53, 7
# ARAAFF) 50.28% 2 AF3] WS FES BALS
o, 28243 #o] Qe ik AFAAEY 60.01%
Z Yk 3 of Ao} oAl g dde® g ofe] A
AAFE 0D o= Z452] UFF (recommended die-
tary allowances, RDA) o)) T3t AFu|&0]| 75% olskrs
o2 RuHy glon, o|gle] YFage] Pkl gk A
Fulgo] 85% oldolet Haskith

T2 9] =9l YN E F WA ATERY vlE
S vjwd AnE AR ofuiz| e} vlEl B,S Algjd 4
o¥40] MHu]E-8 High group®] Low groupel BI&l =9k
om, B3] ghilal 9, oled, Yolopal, AL HIER Ci= High
group®] Low group®ll Bl fred o2 ot} (p <0.05).
Joka AFF T 7P W& AFANES B ZE High
group®] 52.63%2 Low group 47.85%8.X} ¥3koLt f
HQl zjo}E Holx| ko, T BF 2005 9
73QAZAL AT 13~194] A7) A7k 2 AHF e
Q) 54.8%BUE W FFoldt AT AWE thde®
gk Al 0o M = o] ARkl gt A u1Eol
58% opdoz HuEick 53] Low group?] ZE AHE
AAAF ] 50% o5k FEo7 712 AT HEe] &
5 F7} o] Folxo} = A7l Q= o158 W A
73l AW L vl 5 A A0 BRItk o] F
7 A4 Ge vl § e gAakel A e g
High group 66.17%, Low group 53.63%%. High group
o] Low groupell vl&] fejd o2 =7 vkt (p <0.05).
Z HE AF5o] 1,000 keal @ 6 mg o1 AT A 7
&1} QA A L3 ki) dFFe] ARAEHTY 80%
o]} FF& B o) Y- A =] 1,000 kecal 7 6 mg
739 2, A%, Ak 2L el Co] AFo]

L

ﬂll

n|y

3
T
e

2 =]
H

AR 70%0lek) FEoZ eht AR 4D
57} uke 7S Rl 2 J8e 1)a 4 9

AR SRR AREA Rl A AE e ¢ Qe B
A428)& (mean adequacy ratio, MAR)S BH Fig. 3
3} 7o) A ZA AR 0.810]1%029], High group 0.83,
Low group 0.79% High group®] Low group®l] v]3] &2
S ®Bglou} f23Rl Aol ot

B AR ddAa AR F P 2AE He 4
a7t FERIAGE Lotir] A3l AR E AT G
E 7 B o8t AdFshs vlE&S & A= Table 5
o} 2}, A ZARPIAE Boks o] 249 A 90.7%
7} BFF e ol3) AFshs AR Aol 7P EAI7t
B goagion] 1 tEog At (69.9%), BlER C
(58.9%), H¥ (58.4%) 2 22 ZAFEITE 2005 =
wA7FdFzA A0 G olst sk AFRES

0.9

038

MAR

07

0.6

0.5

Total Low group

High group

Fig. 3. Mean adequacy ratio (MAR) by dietary iron density.
Mean * SD.
NS: Not significant.

Table 5. Percentage of subjects who consumed less than estima-
ted average requirements (EAR) by dietary iron density

(%)

orents O RIS
Protein 6.64 + 249 70 * 25.6 63+ 24.4
Ca 90.7 + 29.1 86.9 + 338* 94.6 +22.7
P 159 + 36.7 13.9 + 348 18.0 * 38.6
Vitamin A 41.6 + 49.4 400 * 49.2 432+ 498
Vitamin B, 19.9 + 40.0 209 + 40.8 189 = 39.3
vitamin B, 51.8 + 50.1 51.3 £ 50.2 52.3 £ 50.2
Niacin 22.6 = 419 14.8 + 35.6* 30.6 + 46.3
Folate 69.9 + 46.0 63.5 & 48.4" 76.6 & 42.5
Vitlamin C  58.9 + 49.3 50.4 + 50.2% 67.6 = 47.0

1) High group: Fe density = 6 mg/1,000 kcal

2) Low group: Fe density < 6 mg/1,000 kcal

3) Mean £ SD

*: Significantly different between two groups at « = 0.05 by 1-test
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#18 50% o189l JYLE 13-194 A7 ool A B old} ARSI Mol & AR eht U1 3
$ A% GL7%) ©12le] 24 (817%), VIERI C (8.2%) & ol¥So] Ay U G4 Al A% FAH Y B
2 RIS glol ¥ AT A AFS Bk AR WM 5 YOUR o5 thgoR AR W YA A

T ] AL olsh AT HlES vws By &

2ol B o] SRk & Aoz Akagr of

W22 High group 7.0%, Low group 6.3%% T E%F £ volopia} ulelq] C= High groupel ¥l Low group
10% ol3t= Ae3s] FashA AFAst e ddh F 31 o FEAeF olst AHsk vlgo] foHoR & A
Liolon], child ool 13} vl B, oA e o7 ZAME] (p<0.05) 1,000 kecal B Hi- HFZ0] 6
ol&} A8h= vlgo] FF ¥ 10~20% Al)E v w3 a|gk AFHl HH AHERI A BaHE 23
S AFe e FUAE JERdTE Tev 2aE T A9 22 20 vehdth webA sl Jekdiv]
High group 86.9%, Low group 94.6% % High groupol FollA A 15~194] A7) oAke] M H 2o 12
Low group®l] HI3l| fo)8 02 wigton} B B Hedd  mge FFA71A) Hd vy 2 78491 i 43
& ol3l AFshs vlgo] & AoR ZA}EM Za A o EF0] Haleta Alsdr)
%‘J‘)ﬂ olgt o A7 NElE B JfsAdol & AR AL AT
Edr} gAre] Hyg ek ofst ’S-T%EF.: H]& 94| High ZARIARRRS) ALET A1E 9 G AH2E Table 63}
group 63.55%, fow group 7 ?.6%& High gr(?ugol LOZ.V Ztt A AR &2 A BEAAE MFES 786.70 g,
group®] ¥l8] 3oz ¥k} (p < 0.05). A& uE 5 ERMAZE S 308.25 g, 2 J|EAE e
y &) X} k) == AAlo] AMxlgk oF iy Bl o
of Al 2Rl Tofshs dake] AFE 9A] Hyde 68.72 golglon], TAE MATE 1 163,67 ¢S A3
Table &. Food and iron intakes by dietary iron density
; Food intake (g) Fe intake (mg)
Variables Total High group” Low group” : Total High group  Low group
L (N =228) (N=115) (N=111) P (N=226)  (N=1158 (N=111)
Vegetable foods | 786.70 +330.61” 847.59 + 325.78" 723.62 £ 325.11: 7.77 +3.47 8.96 +3.72" 6.54 +2.69
Cereals and grain products | 389.31 £ 196.81  385.80 + 193.45  392.95 + 201 .03: 4144220 448+ 264° 378+ 1.56
Potatoes and starches | 4243 49.15 4388+ 5142 4092+ 46.885' 0.39+ 037 0.41 +0.38 0.38 +0.35
Sugars and sweets 11.33 £ 18.02 10.19 = 10.99 12.52 = 23.165 0.08 £0.22 007 £0.23 0.09 +£0.21
Legumes and their products!  30.38 = 43.37 4323+ 49.19° 1707+ 31.431 083+ 1.12 1.17 + 1.25* 0.47 + 082
Seeds and nuts 1.93+ 851 237+ 985 1.48 + 6.87§ 0.06 +0.10 0.08 = 0.13* 0.05 + 0.06
Vegetables 123081 £ 11269 271.92=117.09° 18822 90.37} 1.73+1.01 214 +1.13" 1.30 * 0.64
Mushrooms ¢ 123+ 557 114+ 395 1.32+ 688! 002+007 002+0.06 002008
Fruits | 7808+ 11807  87.51 £ 11504 6831 + 120.87) 038 + 0.54 041 + 050 035+ 0.58
Seaweeds 119+ 249 153+ 298 084+ 1.795. 015+ 029 018+033 0.11=*024
Animal foods ! 308.25+163.35 280.14 + 148.43° 337.37 +173.40! 3.11 £ 1.63 3.54 + 1.78" 2.66 + 1.31
Meat, poultry and their | 9720+ 6284 10113+ 6630 9313+ 59.06) 1.52+1.17 168+ 1.29% 1.36+ 1.02
products ' '
Eggs 2995+ 3443 3327+ 3873 2651 + 29.o9§ 0.55 £ 0.64 0.61 £0.72 0.48 + 0.54
Fishes and shell fishes | 50.87 £ 52.21 5834 + 56.40" 43.14 = 46.48) 0.83+096 1.11 +1.18* 0.54 + 0.53
Miks and dairy products | 130.23 + 140.66  87.41 + 113.50° 174.59 + 152.36! 0.21 + 029 0.14 = 0.23* 0.28 + 0.32
Other foods | 6872% 6513 4595+ 47.07 7158+ 79.77) 076 £1.31 0.96 +1.79" 0.56 £ 0.34
Oils and fats L1149+ 854 1191+ 793 1106+ 9.4 000+000 000000 0.00+ 0.00
Beverage” 21.57 + 6295 1405+ 41.46 2935+ 78.76; 0.10+1.21 0.18+170 001 % 0.05
Seasonings 3562+ 2005 39.92+ 20.69° 3107 % 1864) 066+ 045 077 +0.52° 055+ 0.33
Other 5 0.04+ 0.3 007+ 075 0.00+ 0.00! 0.00 £0.04 001 +0.06 000+ 0.00
Total foods ", 111,163.67 £418.89 1,193.68 £ 410.62 1,132.58 =+ 426.91 11.64 + 4.43 13.46 + 459" 9.76 + 3.36

1) High group: Fe density > 6 mg/1,000 kcal
2) Low group: Fe density <6 mg/1,000 kcal

3) Mean + SD

4) Beverage includes soft drink, tea and aicoholic drink
*: Significantly different between two groups at @ = 0.05 by t-test
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i 7}72} i"l_l—-’ I 5o ® ALF 1’73 mg, 75 0.83
mg?) #olQith FEAAEE 3 Y HA%S §F
1.52 mg, *}9%F 0.83 mg, ¢F 0.55 mgd 2], 7|
ERE Folle ZVEFE 53 Awe] A3%0] 0.66 mg
o7 71 gtk 20059@ FHlATgdkzAL A0 13~
194] ARE7] oqzpe] 7} AFwd AR AHFS B F 4
BAXNEOCR 76 mg = FEMHANECE 36 mg, = 11.2
mg AFAE Z2oE ZAME & Ardnel fARII
SUNAZGUEZA AN B AF F FF) ALFE T
g A& A=) 47 25 mg, 2.2 mgl®E MY %
o, & A7 FRE B HE AFREOE e FF
o191, ZM: = =7 ZA}E]%E} FEANNES B3 A
ZFe B 557 1.1 mg, oJHF 1.6 mgl® &
FHh= °1JH S 53 i) AdFFo) wokot £ AT
AME olgh A oSl FRRE 878 B3 AR A

FHEgol & FoZ FAEATH
HE AH5F rr}~ AETE AT R HL ARG B
W & AZAHZL High group 1,193.68 g, Low group

1,132.58 g & High group®] Low group®l| 8|3} o] 4
a3l O‘/} FAAQ Aol gtk a8y & AEANE
Al =& High group 847.59 g, Low group 723.62 g2
2 High group®] Low group®l] H]&] #-F o2 Wo] A
HARom, T FEHYAFE AFHLE High group 280.14 g,
Low group 337.37 g2 High group®ll B3 Low group
o] FelFH o R go] AFsks Aow kT (p <0.05).

ole] MEMAE F FF, AMiLF U 27 452> High
group®] Low group®l] B3] f-2]202 wo] A3 313l on,

E8A A 2 o3| FH= High group 58.34 g, Low group
43.14 g© & High group®], -+ ¥ 4% High group

87.41 g, Low group 174.59 g© 2 Low group®| 9%

o7 8kt (p <0.05). 71ERE Folls 2ulEHe] A3
o) High group 39.92 g, Low group 31.17 g2 High
group®] Low group®ll Bl&l] #2702 =9t} (p < 0.05).
High group® Low groupd] #A+ 43S B9, High

group®] Low grOUD°ﬂ H)3] & AEANE F FEHYTE

9l & 7|ePAE-E B35t FE-] AF ek *n‘/]’g._i ok}
(p < 0.05). ZHzte] AZxpHz HE AZaks Aunw ot
FoF 9 2 FAIFES A)2E BE A1E oA High group

o] Low group®l| vlaf ¥ HHZo] #kom, 53] I35,
5, A, AT, S5, o9F 2uEeA feFe A
o]Z ®Yt} (p <0.05). 7 U FA1E2 High groupei Bl
3l Low groupellX] A&&o] folzo= wgton] 1 A
T 2 S S8 HE AF% 92 Low groupel High

group®ll 3 Tr«VLi =3 (p <0.05). F FEAY

F A5 Low group°l High group¥r} Hgrort EE2A
/\]:t S B3l HE u-r] ngh group°ﬂ}\1 =9k}, /_\}%‘1?_

AE0e) oJeha S 2 HAIE Wl HER ¥ 01~0.3 my/
100 gQld] w8 §521 2 17] 2.0~2.5 mg/100 g, HA|
17] 0.7~2.0 mg/100 g, 1§ 2 AF+= 0.7~100 mg/
100 g0 2 F3h} Tl wel FE §5gel] Aol ARt
H 2 AAERTRE &5 9 ouiR{ o i #o) Erh
B JTFo4 Low groupe] High groupBr} A& ko)
e i 2 fAIEE AHEe] & W, High group?]
5 ddAes AR gl & S5, ¢ ¥ oHFY
A5 %] Low group®Rrt 39k7] wiie High groupeiA
AR AF7e] & 222 Jepyth Hyun 5'70] gk
S U E 3 AFNME AR A3 YErt & TollA
7t AFH G- AFHF] 22 FoE A # A
Al YRE BEEe Bk

Z NEFTF "ér AF@0] 7P B S AAEE Hi
group¥} Low group 85 FHTOZ F AR S-J%h
High group 33.3%, Low group 38.7%% A8k ZAo®
ZA e F/E Fot] F HE AFAFS 1/3S 458
At 2t =5 4332 B9 High group 385.80 g,
Low group 392.95 gj F Tl FHRA Aol ohy

IUP Low group®] High groupel H]&} thi Ho] A3ls}

LFTO] AR MF o)M= High groupe] 4.48 mg,

Low group®] 3.78 mg 2 & High group®l Bi&ll Low group
o] FoAog e £FoIT (p <0.05). o1& E Alol=
High group®] Low groupel) B}3)] &5 2% = é“vﬂ— ek
o] & AEE A WERl Ao Algdck 3
o]2lel] AF- HFH o] 2 2ETE High group?] 7 iH
27 2.14 mg (15.9%), 7T 1.68 mg (12.5%), {9
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Table 7. Iron intakes from frequently consumed food

SEE A IR B e EE 2007; 40(4)1 371~384 /379

Total Fe intake %

Rank Food Frequency Foodintake (g) Feintake (mg) Cumulative intake of Fe

1 Rice 219 156.92 + 68.60" 2.024 + 0.855 2.024 17.39

2 Salt 211 227 + 1.42 0.005 + 0.003 2.029 0.04

3 Leek 207 11.50 = 9.06 0.111 = 0.080 2.140 0.95

4 Garlic 206 3.95+ 2.54 0.040 + 0.025 2179 0.34

5 Soybean oil 197 8.79 = 6.65 0.000 + 0.000 2179 0.00

6  Soysauce 197 7.89 £ 568 0.139 £ 0.105 2319 1.20

7 Onion 195 26.51 £ 14.76 0.080 + 0.044 2.398 0.68

8 Egg 170 27.59 + 20.61 0.499 + 0.370 2.897 4.28

9 Sesame oil 169 231 = 204 0.000 = 0.000 2.897 0.00
10 Kimchi 152 56.70 £ 29.42 0.454 + 0.235 3.351 3.90
11 Gochujang 145 632+ 297 0.120 + 0.056 3.471 1.03
12 Carrot 144 1239 + 7.97 0.087 + 0.056 3.557 0.74
13 Potato 140 23.06 = 11.83 0.184 + 0.095 3.742 1.58
14 Sugar 134 3.65+ 7.52 0.010 = 0.023 3.752 0.09
15 Pepper 126 0.18 = 0.14 0.036 + 0.027 3.788 0.31
16 Red pepper 125 1.61 £ 1.01 0.131 £ 0.083 3.919 1.12
17 Sesame 125 0.44 = 0.21 0.047 + 0.022 3.966 0.40
18 Pork 122 36.27 + 20.91 0.567 + 0.338 4.533 4.87
19 Wheat-gluten 122 4,65+ 4.46 0.009 + 0.009 4.542 0.08
20 Green pepper 122 4.29 £ 3.13 0.028 + 0.022 4.570 0.24
21 Radish 112 14.48 + 9.75 0.099 + 0.072 4.669 0.85
22  Soybean curd 91 26.31 + 16.85 0.645 £ 0.418 5.314 5.55
23 Millet 88 683+ 212 0.172 £ 0.072 5.486 1.47
24 Starch 86 432+ 1.68 0.078 + 0.030 5.564 0.67
25 Tomato ketchup 86 4.30 £ 2.61 0.038 = 0.023 5.602 0.33
26 Wheat flour 83 18.24 £ 11.60 0.178 £ 0.124 5.780 1.53
27 Cabbage 80 11.25 £ 6.00 0.045 + 0.024 5.825 0.39
28 Beef 79 15.87 £ 14.50 0.376 £ 0.341 6.202 3.23
29 Apple 79 15.09 + 12.37 0.054 + 0.056 6.256 0.46
30 Pumpkin 76 9.01 £ 5.47 0.066 = 0.115 6.322 0.57
31 Cucumber 76 7.75+ 5.54 0.023 £ 0.017 6.345 0.20
32 Cuttle fish 73 16.15 = 10.43 0.057 £ 0.036 6.403 0.49
33 Fish paste 73 12.36 + 6.53 0.113 £ 0.059 6.516 0.97
34 Anchovy 71 229 £ 206 0.161 £0.136 6.677 1.38
35 Clear strained rice wine 71 1.48 =+ 0.53 0.000 * 0.000 6.677 0.00
36 Chicken 70 27.24 + 15.46 0.276 £ 0.157 6.953 2.37
37 Coke 68 21.91 +£13.86 0.106 + 0.069 7.060 091
38 Yoghurt 67 48.27 £ 18.52 0.048 + 0.019 7.108 0.41
39 Mayonnaise 67 335+ 0.88 0.027 = 0.007 7.135 0.23
40 Ginger 67 030 £ 0.14 0.002 = 0.001 7.137 0.02
41 Seaweed 63 0.68 + 0.46 0.109 + 0.081 7.246 0.94
42 Vinegar 59 1.0+ 2.08 0.001 = 0.002 7.247 0.01
43 Broccoli 57 498 = 0.37 0.055 + 0.004 7.302 0.47
44  Soup 55 7223 = 574 0.096 £ 0.017 7.398 0.82
45 Corn 55 7.30 £ 257 0.029 + 0.010 7.427 0.25
46 Green bean 55 1.37 = 0.47 0.022 + 0.008 7.449 0.19
47 Pork cutlet sauce 54 3.31 £ 0.23 0.000 % 0.000 7.449 0.00
48 Soy bean paste 53 313+ 1.55 0.051 = 0.048 7.500 0.44
49 Milk 50 49.82 + 16.36 0.066 + 0.040 7.566 0.56
50 Grape, dried 48 2.12 =+ 0.00 0.045 + 0.000 7.610 0.38

1) Mean + SD
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Fo- 1.11 mg (8.2%) 2] <0221, Low groupT2] 73-9-
S5 1.36 mg (13.9%), A2 1.30 mg (13.3%), o4
F 0.54 mg (5.5%) 2 =07 olF AELS T AR
o] AFMEL 68% °o)/dolth

[=] X|0] = (o] I
HE M7 F2 SHAE

Table 72 ZARWIAFE] F2 AFske 2 F9] dE
TS dotry] S8l TIE A% AP 1 A%
B AR AT AR Qoo ZAR ARl At
T A AEQ] 7HTE 27099F oller o] F A=
7} 7P B AEL AR 8N W 15692 g2 AH8IA

3, S B3 AR A3 2.024 mgelth & o]
AN} 58 AEL 2F, 3 vk, 15, 1P 52
£072 F7 ARECQ) F o]E %L 9] gy
2 RE S22 g A 7]E8 oz x| wifel HFHw]
) &2 AoF AFEH) ohdR olel ANt &
21EE Al (89, 27.59 g, WiIFZAA (104, 56.70 @), T
(129, 12.39 ), A+ (139, 23.06 g) 5oI9oH ol
2Z8 23 AR A3 2120499 mg (4.28%), 0.454

mg (3.90%), 0.087 mg (0.74%), 0.184 mg (1.58%) °]=,
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o] 2 FUAEE 2 & (2.024 mg), T (0.645 mg),

217 (0567 mg), g (0.499 mg), W7 (0.454
mg) £, A& 53 AR AFulE0] 17.39%= 7FF
=2 HE-S AREAT) o) AL FA 07 ] wFe] th
2 AFEHo AFdgo] Adid oz wsky] wiEolgka 4zt
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mg), ¥127] (0.268 mg), BA (0.252 mg)<=°]H, Low
group?] 7% & (1.835 mg), HR|127] (0.551 mg), Al
2 (0.456 mg), T (0.381 mg), ¥15=7A) (0.329 mg),
=377] (0.288 mg), 4171 (0.223 mg), & (0.204 mg)
403 zAbE)o) High group¥ Low group Akelel & &
AAE £9E vsEilont 7F AES B8 i) A
2k2 High group®| Low group®th &2 &S Bt &
3 AR A3 v BT 2JolE Bl &2 79 High
group< 2.223 mgl & 16.51%% 21} Low group< 1.835
mglZ 18.80%F AHA313on, 9] 309171419 A& A
#|E 53] High group?] 7% Hi& HA5%e] 66.21%,
Low group®] 7% 70.81%E A3 3kt & High group
o ¥]8] Low groupollA] B2 5¥ Hie] da#o] 2%l
L AE9) 437)994-2 Low group®| High groupl 1]3]
2 o7 ZAMEA T, A3 30$17kA1 2] AAFHE]EE B
2l% High group®] Low group®l] B]3] R@gk=d] o]3= 4
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Fig. 4. Dietary variety score (DVS) by dietary iron density.
Mean = SD.
*: Significantly different between two groups at ¢ = 0.05 by t-test.
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