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Abstract

It is known that Korean pregnant women take iron supplements at a higher than the recommended level. This study was
designed to provide data on current iron intake levels both from food sources and supplement to better guide iron
supplement use during pregnancy. We also explored associations of iron supplement intake levels with various
sociocultural factors and pregnancy outcomes. Dietary intakes of 510 pregnant women were assessed by a validated 102-
item food frequency questionnaire, and information on types and amounts of nutritional supplement intakes were also
attained. While dietary intake levels of most nutrients exceeded the KDRIs (Korea Dietary Reference Intakes: EAR:
Estimated Average Requirements), folate fell short of the KDRIs. A total of 428 women (83.9%) reported to take iron
supplement. The pregnant women were divided into the three groups (group I: Fe supplement intake < EAR, group II:
EAR <Fe supplement intake <3 times of EAR, group III: 3 times of EAR <Fe supplement intake). The mean dietary
intake of iron was 24% of the total iron intake for pregnant women. Iron intake from food was not significantly different
among I, I, and III. In case of iron intake from supplements, the most frequent dose (34.1%) was 90-100 mg/day, and
the mean iron supplement intake was 362% of the EAR. The study findings showed that those with higher levels of iron
supplements had better meal quality measured by NAR (Nutrient Adequacy Ratio) and INQ (Index of Nutrient Quality).
In addition iron supplement intake levels were significantly related to age (20s: 66.5 +38.6 mg/day, 30s: 77.3 £ 47.8 mg/
day, p<0.0116) and experience of childbirth (Ist pregnancy: 70.9 £41.2 mg/day, 2nd pregnancy: 64.5 = 39.5 mg/day,
>3rd pregnancy: 94.4 £ 63.8 mg/day, p <0.005). However, no significant difference was found between iron supplement
intake levels and various pregnancy outcomes including birth weight, birth height, gestational age, weight gain during
pregnancy, and jaundice. It is worrisome that iron intake by supplement use greatly exceeded the EAR, suggesting the
need of appropriate guidelines for iron supplement intake during pregnancy. Thus iron overdose from supplements in
pregnancy should be considered as a serious condition. (Korean J Community Nutrition 14(3) : 327~339, 2009)
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Table 1. General characteristics & socio-cultural factors of the pregnant women

Variable All Level of Fe supplement
(N = 428) (N = 26) N =121) (N = 281)
Age (yrs) 29.44 + 3.06" 28.38 + 3.37 29.29 + 3.00 29.60 £ 3.05
Pregravid BMI (kg/m?) 20,72 + 2.62 20.34 + 2.39 20.78 + 2.58 20.73 £ 2.66
Pregnancy BMI (kg/m?) 23.93 £ 2.96 23.86 + 3.16 23.83 £ 2.94 23.98 £ 2.95
Postgravid BMI (kg/m?) 26.01 £ 2.92 25.83 £ 2.98 26,07 £ 2.92 26.01 £ 2.93
Parity Primiparas 321 (75.001% 19 (73.08) 88 (72.73) 214(76.16)
Multiparas 107 (25.00) 7 (26.92) 33(27.27) 67 (23.84)
Educational level Elementary school 1(0.23) - - 1( 0.3¢)
High school 90(21.03) 4(15.38) 22(18.18) 64 (22.78)
University 304 (71.03) 21 (80.77) 92 (76.03) 191 (67.97)
Graduate 33(7.71) 1( 3.85) 7( 5.79) 25( 8.90)
Household Income <100 5(1.17) 1(0.83) 4(1.42
(10,000 won/mom) 100-199 79 (18.46) 4(15.38) 21(17.36) 54(19.22)
200 - 299 172 (40.19) 15 (57.69) 46 (38.02) 111 (39.50)
300 - 399 104 (24.30) 3(11.54) 33(27.27) 68 (24.20)
400 < 68 (15.89) 4(15.38) 20 (16.53) 44 (15.66)
Occupation House wife 338(78.97) 21 (80.77) 98 (80.99) 219 (77.94
Officer worker 37( 8.64) 2( 7.69) 10(8.26) 25( 8.90
Professionals 26 ( 6.07) 1(3.85) 9( 7.44) 16 ( 5.69)
Other 17 ( 3.97) 2( 7.69) 2( 1.65) 13( 4.63)
Sales 5(1.17) - 1(0.83) 4(1.42
Students 5(1.17) 1(1.23) 1(0.83) 4(1.42)
Morning sickness Yes 352 (82.24) 22 (84.62) 94 (77.69) 236 (83.99)
No 76 (17.76) 4(15.38) 27 (22.31) 45 (16.01)
Nutritional supplements  Iron 428 (82.78) 26 (76.50) 121 (78.60) 281 (85.41)
fype* Vitamin 57 (11.03) 6(17.60) 17 (11.00) 34 (10.33)
Other 20( 3.87) - 12( 7.80) 8( 2.43)
Health supply food 11(2.13) 2( 5.90 3(1.95 6(1.83)
Chinese medicine 1(0.19) 1( 0.65)
lron supplements Pharmacy 303 (70.79) 24(92.31) 94 (77.69) 185 (65.84)
purchase Public health center 119 (27.80) 2( 7.69) 25 (20.66) 92 (32.74)
Hospital 5(1.17) - 2( 1.65) 3(1.07)
Efc 1(0.23) - - 1( 0.36)
1) Mean = SD

2) Number of subject (%)

*: overlapping answer
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Table 2. Nutrient intake of pregnant women

Nutrients ATl Level of Fe supplement
(N = 428) (N = 26) (N =121) (N = 281)

Energy (kcal/d) 239811 + 855.16) 247046 + 877.19 240695 £ 805.46 2387.60 £ 876.28
Profein (g/d) 89.80 +  39.70 87.68 +  33.61 88.26 = 34.28 90.67 £  42.39
Fat (g/d) 4962+ 2698 4938 + 2408 4843 £ 2458 50.16 + 28.26
Carbohydrate (g/d) 398.40 + 148.07 417.76 £ 161.67 40456 + 14223 39395 + 149.54
Fiber (g/d) 2969 + 17.27 2592 £ 12.74 28.47 + 13.80 3056 + 18.86
Ca (mg/d) 886.81 = 494.57 817.84 £ 538.53 869.73 + 439.34 90054 + 513.45
P (mg/d) 1382.78 = 618.50 1303.32 + 577.83 1354.29 + 526,67 1402.39 £ 658.30
Total Fe (mg/d) 90.11 = 44.81 2718 £ 9.30° 4915+ 13.01° 11357 £ 36.57°

Diefary Fe (mg/d) 1872+ 916 1769 £ 678 1829+  7.79 1900+  9.88

Supplement Fe (mg/d) 6692 = 38.64 835+  4.49° 27.95+ 10.93° 89.11 +  27.48°
Na (Mmg/d) 3577.94 + 2349.57 3002.56 + 1833.11 3446.76 + 1885.41 3687.66 + 2558.32
K (Mg/d) 3788.71 + 1914.71 3469.47 £ 1795.20 3705.82 £ 1621.38 3853.94 + 2038.76
Zn (mg/d) 1521 £ 12.23 1518+ 874 1635 £ 14.89 1516+ 11.23

Vitamin A (ug/d)
Retinol (ug/d)

Vitamin B, (mg/d)
Vitamin B, (mg/d)
Vitamin B, (mg/d)
Niacin (mg/d)
Vitamin C (mg/d)
Total Folate (ug/d)

Dietary Folate (ng/d)

Supplement Folate (ug/d)

Vitamin E (mg/d)
Cholesterol (mg/d)

1430.65 + 1260.16
37797 + 454.18

1.60 = 0.69
1.78 = 0.94
250 £ 1.26
19.30 9.09
199.11 £ 137.49
833.49 £ 405.19
351.04 £ 207.25
448.93 £ 305.25
1654 £ 1512

337.78 £ 219.20

1223.29 = 816.98
298.84 =+ 247.19

1.63 £ 0.59
1.64 £ 0.87
234 £ 1.11
18.07 6.75
173.95 £ 124.07
590.52 £ 316.29°
311.44 £ 157.37
219.81 =+ 186.00°
1372+ 11.04
339.81 £ 194.96

1418.93 + 1176.85
392.64 £ 411.13

1.68 £ 0.58
1.73 £ 0.80
248 * 1.15
18.87 = 7.70
193.16 £ 117.11
673.79 £ 356.90°
340.47 £ 178.02
283.26 + 246.28°
1442+ 11.74
331.61 =+ 195.50

1454.87 + 1328.12
378.98 + 485.81

1.62 = 0.75
1.82 = 1.00
252 £ 1.32
19.60 = 9.80
204.00 = 146.55
942,73 £ 402.48°
350.25 £ 222.33
541.46 £ 296.11°
1619 £ 16.66

340.24 £ 231.26

1) Mean = SD

alphabet: values with the same letter are not significantly different among pregnancy level of Fe supplement (P < 0.05)

I Fe supplement intake < EAR

Il EAR < Fe supplement intake < 3 times of EAR
Il 3 times of EAR < Fe supplement intake
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Table 3. Iron supplement type and nutrient content

Company Medicine name N (%) Fe (mg) Folate (ng)
Korea Pharma Hemocontin 88 (20.56) 100.00 500
Bayer Korea Elevit 53 (12.38) 60.00 800
Greencross Ferrinough 34 (7.94) 20.00 400
Choong Wae Pharm. Ferrum Pola 33 (7.71) 100.00 350
Chong Kun Dang Pharm. Bolgre 24 (5.61) 40.00 -
Greencross Ferrozin-F 23 (6.37) 100.00 350
Wyeth Korea Matemna 19 (4.44) 60.00 1000
Boryung Pharm. Hemo-MB 15 (3.50) 66.00 1000
Bu Kwang Pharm. Feroba-U 13 (3.04) 80.00 -
Choong Wae Pharm. Hemoforce 11 (2.57) 35.00 500
Dong Wha Pharm. Fetamin 9(2.10) 10.00 460
Celltree Mothers Balance 8(1.87) 24.00 400
Amway Iron folic plus 8(1.87) 10.00 133
Han Lim Pharm. Albumax 7 (1.64) 40.00 -
maeil Materac 5(1.17) 4.00 125
Choong Wae Pharm. Ferrum Plus 5(1.17) 50.00 175
Han Mi Pharm. Ferromax 5(1.17) 50.00 -
Dae Woong Pharm. Hemo-Q 4(0.93) 150.00 1000
Kwang Dong Pharm. Peribita 3(0.70) 20.00 800
Dae Woong Pharm. Hemoa Q 3(0.70) 32.90 500
Boryung Pharm. Fenough 3(0.70) 44.50 -
Amway Double X 3(0.70) 5.00 250
Yu Han Corporation Moaferin 3(0.70) 150.00 -
II'Yang Pharm. Hemo Dream 3(0.70) 20.00 -
Chong Kun Dang Pharm. Ferrozin 3 (0.70) 20.00 800
Chung Gei Pharm. Ferrovita 3 (0.70) 1565.00 800
GNC Iron 18 3(0.70) 18.00 -
Korean Durg Santamon Plus 2(0.47) 62.50 -
Dae Hwa Pharm. Hemogenic 2(0.47) 150.00 -
Dong Gu Pharm. Hemonia 2(0.47) 150.00 -
Boryung Pharm. Hemochol 2(0.47) 9.90 -
Bu Kwang Pharm. Feroma Q 2(0.47) 23.16 500
Sam Jin Pharm. Radyline 2(0.47) 62.50 -
Carl Cam Iron 22 2(0.47) 22.00 -
Vitamin House Heme Iron Plus 2(0.47) 2.92 122
Kwang Dong Pharm. Ferromforwell 1(0.23) 200.00 500
Dae Woong Pharm. Hemoforte 1(0.23) 62.50 -
Boryung Pharm. Hemomine 1(0.23) 66.00 1000
Boryung Pharm. Ferromoa 1(0.23) 20.00 800
Celltree Iron-24 1(0.23) 24.00 -
Amore Pacific Ferroplus 1(0.23) 6.00 200
Ahn Gook Pharm. Hemogold 1(0.23) 45.00 -
Yu Han Corporation GogaiQ 1(0.23) 150.00 1000
Yu Han Corporation Hegatin 1(0.23) 75.00 500
I Dong Pharm. Ferritop 1(0.23) 62.50 -
II'Yang Pharm. Hemocom Plus 1(0.23) 100.00 350
I Yang Pharm. Hemopia 1(0.23) 23.16 500
Cho A Pharm. Fematin 1(0.23) 20.00 800
Chong Kun Dang Pharm. Hemosecheol 1(0.23) 5.70 -
Chong Kun Dang Pharm. FerriQ 1(0.23) 5.70 -
Choong Wae Pharm. Ferrum Nate 1(0.23) 100.00 -
Ghung Gei Pharm Ferchin 1(0.23) 155.00 800
Ghung Gei Pharm Feridol 1(0.23) 150.00 -
Country Life Mommy Support 1(0.23) 6.00 400
Taiguk Hemolbin 1(0.23) 150.00 400
Han Mi Pharm. MagahemoQ 1(0.23) 200.00 1000

(N = 428)
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3.3 £ 0.4 kg, 50.6 = 2.3 cme] It} Ao} ks A
3 Al o= 22.4%0] 30T,

B2 o] AR A& v & AES Kl 6. HF EFA M YHN AF A YN Hip YA
At BEA AH ) il 879 S EAst 4
5. AN D} 7H= Table 8 AT GAlH-€] o] Bl Al Sl
AAal-o} 28otel] tigk JAIAIE Table 76 AASERA oF HFE B5A] AHAF Tholl Fel st #A7F vkttt 94l
Fo] Yol7} 30tiQl S HE REA AHAF 77.3 £
Table 4. Iron supplement content intake frequency 47.8 mg /o2 20t19] 66.5 + 38.6 mg /o] W} 7@—'?'— 1
F | ”VC‘”TU@ Tor< 10 22N ((?14] SA AA7F oA FUHp <0.0116). T4 Kol

e supplement (Mg > lor< .

L = ) H J = 2k
>100r< 30 64 (14.95) A 39 ol AR Al AE 2 4 ” °]
>300r< 50 61(14.25) 94.4 + 63.8 mg/U& FAH-O] AFHES] 70.9 = 41.2
>500r< 70 88 (20.50) mg/43} 2H o] ZAksE JAIF-O] A 64.5 £ 39.5

>700r< 90 15( 3.50) mg/Y HrT} FE BZA 0 AF o] {93814 =9k
>900or 100 146(34.11) (p < 0.005). BE BEA] AFFe] uhE 21480} A%, 7],
> 12 2 quizs, QuA A% Sk Aok e ojw s o]

(N = 428)

5 #HEEA] A9t (Table 9).

Table 5. Comparison of iron NAR and MAR by iron supplement intake

Variable NAR?
All(N = 428) I (N = 26) (N =121) (N = 281)
Protfein (g/d) 1.66 £ 0.74" 1.62 £ 0.62 1.63 = 0.63 1.68 £ 0.79
Ca (mg/d) 1.11 £ 0.62 1.02 £ 0.67 1.09 = 0.55 1.11 £ 0.62
P (mg/d) 2.38 = 1.07 2,25 £ 1.00 2.33 £ 0.91 242 £ 1.14
Total Fe (mg/d) 4.87 £ 2.42 1.47 £ 0.50° 2.66 £ 0.70° 6.14 £ 1.98°
Dietary Fe 1.01 =+ 0.50 0.96 =+ 0.37 0.99 = 0.42 1.03 + 0.53
Supplement Fe 3.62 £ 2.09 0.45 £ 0.24° 1.51 £ 0.59° 4,82 + 1.49°
Zn (Mmg/d) 1.71 £ 1.37 1.70 £ 0.98 1.72 £ 1.66 1.70 £ 1.26
Vitamin A (ug/d) 2.83 £ 2.49 241 £ 1.61 281 £ 2.34 2.88 £ 2.62
Vitamin B, (Mmg/d) 1.23 £ 0.53 1.18 + 0.46 1.21 + 0.44 1.25 + 0.58
Vitamin B, (Mmg/d) 1.37 £ 0.72 1.27 = 0.67 1.33 + 0.61 1.40 = 0.77
Vitamin B, (Mg/d) 1.31 £ 0.66 1.23 + 0.58 1.31 =+ 0.61 1.33 + 0.70
Vitamin C (mg/d) 234 £ 1.62 2,05 £ 1.46 227 £ 1.38 240 £ 1.72
Niacin (mg/d) 1.38 £ 0.65 1.29 + 0.48 1.35 + 0.55 1.40 = 0.70
Total Folate (ug/d) 1.60 £ 0.78 1.14 £ 0.61° 1.30 £ 0.69° 1.78 £ 0.77°
Dietfary Folate 0.68 = 0.40 0.60 = 0.30 0.65 = 0.34 0.69 = 0.43
Supplement Folate 0.86 = 0.59 0.42 £ 0.36° 0.54 = 0.47° 1.04 + 0.57°
MAR? 1.98 + 0.86 1.55 + 0.69° 1.75 £ 0.71° 212 = 0.91°
1) Mean = SD

2) NAR (Nutrient Adequacy Ratio) =

3) MAR (Mean Adequacy Ratio) = Sum of the NARs for 12 nutrients/12
alphabet: values with the same letter are not significantly different among pregnancy level of Fe supplement (P < 0.05)
I: Fe supplement intake < EAR

Il EAR < Fe supplement infake < 3 times of EAR

Il 3 times of EAR < Fe supplement intake

Individual daily nutrient intake/EAR of each nutrient
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Table 6. Comparison of iron INQ by iron supplement intake

Variable INQ?
Al (N = 428) (N = 26) (N =121) NN = 281)
Protein (g/d) 1.67 = 0.34" 1.60 = 0.32 1.64 = 0.30 1.68 + 0.36
Ca (mg/d) 1.11 £ 0.43 0.99 + 0.46 1.10 =+ 0.43 1.13 = 0.42
P (mg/d) 2.40 £ 0.56 2.21 £ 0.56 2.37 £ 0.52 243 £ 0.57
Total Fe (mg/d) 555 + 3.71 1.50 + 0.49° 2.89 + 0.99° 7.08 + 3.69°
Dietary Fe 1.01 £ 0.30 0.95 + 0.24 0.99 + 0.24 1.03 =+ 0.33
Supplement Fe 425 + 3.28 0.47 + 0.25° 1.74 £ 1.03° 5.68 + 3.14°
Zn (Mmg/d) 1.68 = 1.04 1.63 = 0.61 1.72 £ 1.52 1.66 £ 0.79
Vitamin A (pg/d) 2.77 £ 1.91 2.34 + 1.26 2.80 + 2.18 2.79 + 1.83
Vitamin B, (mg/d) 1.24 + 0,28 1.17 £ 0.25 1.24 + 0.27 1.25 + 0.29
Vitamin B, (mg/d) 1.37 £ 0.46 1.24 + 0.46 1.34 = 0.45 1.40 = 0.46
Vitamin B, (mg/d) 1.32 £ 0.41 1.20 =+ 0.35 1.32 = 0.40 1.33 £ 0.43
Vitamin C (mg/d) 2.35 £ 1.35 1.99 + 1.23 2.33 £ 1.33 2.39 £ 1.36
Niocin (mg/d) 1.38 + 0.34 1.27 + 0.23 1.36 + 0.29 1.40 £ 0.37
Total Folate (ng/d) 177 + 1.24 1.21 + 0.80° 1.39 + 0.76° 1.99 + 1.37°
Dietary Folate 0.68 = 0.30 0.60 £ 0.26 0.66 = 0.27 0.69 + 0.32
Supplement Folate 1.01 £ 0.93 0.46 + 0.41° 0.63 = 0.66° 1.22 + 0.99°

1) Mean = SD

2) INQ (Index of Nufritional Quality) = Nufrient intake per 1000 kcal/Nutrient EAR per 1000 kcal
alphabet: values with the same letter are not significantly different among pregnancy level of Fe supplement (P < 0.05)

I: Fe supplement intake < EAR

Il EAR < Fe supplement intake <3 fimes of EAR

Il 3 times of EAR < Fe supplement intake

Table 7. Pregnancy outcome

Variable N (%)
Maternal weight gain (kg) 13.97 £ 4.44"
Gestaional age (wks) Mean £ SD 39.64 £ 1.18
< 37 3( 0.700%
>370r<42 424 (99.07)
> 42 1( 0.23)
Delivery type NSVD? 294 (68.69)
C/sY 134 (31.31)
Complication Mastitis No 425 (99.3)
Yes 3(0.70)
Bleeding No 420 (98.13)
Yes 8( 1.87)
Birth sex Male 231 (63.97)
Famale 197 (46.03)
Birth weight (k) 3.28 = 0.40
Birth length (cm) 50.61 £ 2.34
Jaundice No 332 (77.57)
Yes 96 (22.43)
(N = 428)
1) Mean = SD

2) Number of subject (%)

3) NSVD: Natural spontaneous vaginal delivery

4) C/S: Cesarean Section
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Table 8. Factors associated with Fe supplements intake

Varioble A1l (N = 428) Fe supplements (mQ) Significance
<185 71 68.31 + 40.21"
BMI >18.50r < 23.0 282 71.87 £ 4411 P < 0.8022
>23.0 75 7249 + 43.34
>200r < 30 234 66.49 + 38.60
Age P <0.0116
>30 194 77.29 + 47.76
< 200 84 73.36 £ 42.79
Household Income >200 or < 400 276 71.17 £ 43.38 P <0.8743
> 400 68 69.82 + 44.02
) < High school 91 76.76 £ 40.94
Educational level P <0.1826
> High school 337 69.94 + 43.83
1 321 70.89 + 41.22°
Parity 2 77 64.47 + 39.45° P < 0.0050
3 30 94,43 £ 63.79°
o Yes 76 64.09 + 39.95
Moming sickness P < 0.1048
No 352 72,96 £ 43.86
1) Mean = SD

Different lefters within a variable represent statfistical significant difference by schffe multiple comparison test

Table 9. Pregnancy outcome associated with Fe supplements intake

Variable Level of Fe supplement Significance

(N = 26) N =121) Il (N = 281)
Birth Weight (kg) 3.31 + 0.36" 3.26 + 0.35 3.29 + 0.42 P <0.7703
Birth Height (cm) 50.50 = 1.77 50.63 = 2.17 50.62 = 2.46 P <0.9673
Gestaional age (wks) 279.85 = 6.40 276.33 £ 7.33 277.75 = 8.68 P < 0.0898
Pregnany Weight gain (kg) 14.46 £ 4.28 13.96 + 4.36 13.92 £ 4.50 P <0.8384
Jaundice 4(15.38)? 23 (23.96) 69 (24.56) P <0.3190
1) Mean = SD

2) Number of subject (%)

I Fe supplement intake < EAR

Il EAR < Fe supplement intake < 3 times of EAR
Il 3 times of EAR < Fe supplement intake

APl ejgh i AFRe] F9o] 2403 S o] 5
i a Rt B AT (Bmgham 1994)°] 0101 A 6§4 d
1

A TR AL et 29.4419901, Al A BMI A ek xuke] Bl it 66.5% - 14.9% : 18.6%
it 20.7 £ 2.6 WHOOIA #atst oprfolele] Al & AHs}qlr). & OJ%LOM 2lo] ¢JAake] INQ= 0.68 =+
2 o] A Qo] £33t (Weisell 2002). A7t 0.30°0% A JokA = 7P A Jeptorm g il 13
Aol A9 Hit oA AFH S 2398.1 = 855.2 kcal o] FLdh} BEA MHHP 0JEE Zlo] oju]e} 2atellA ¢
2, HT AR AFelA BHiE Park 5(2006)°8] AR F8] AHT F AEF 71917] o el A Al 34
2269.0 £ 339 kcal, Bae 5(2002)9] 2172.0 £ 560.5 3 JIwSS Aok & H o] AA|H} st YEF
kcal, Jang & Ahn(2005) 2] 2086.25 + 326.82 kcal, & AF#E T2 AF 3] 238.5% HAJAF eh= o=
7419 Yoon 5 (2003)9] 1646.2 = 383.3 kcalel 1] YER} QAIFE2] YEF HHH7F HalEal gl A+
af AF ko] tha E=gkon), <dk2el ojokAls] 712 (KDRIs  (Chio % 2001; Lee 5 2003) 53} 0538t 4712 BT},
2005) 9] YA 9343 9] oYX B @A #<l 1900~2550  wEb UER i FH o e 15, vdgh 9 Agdsks
kcalell E3tE= 0|t It oR NEAFNE = AT ¢ 9O P E (Takeda 5 2 01) UEES 45T

E"ﬂ"

J
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o7 AHsh= dlell gk 2hEst 567F o
Holdi AF e H 18.7 £ 9.2 mg/4=E Hyun 5
(1997)°] 18.4 * 4.5 mg/A¥} vl A2 FAH o=
(EAR) ol 21d3] AdF sl ot #4335 (RI: Recom—
mended Intake) <l 24 mg/dol= 3 v]HTh Wb HE
FAZHE FHT HE T 66.9 £ 38.6 mg/YE I
TR (EAR) Q] 362%°F Yepton oo W& & 2
F A3 KDRIs A38F A3 (UL : Upper Intake
Level) 45 mgel 2vjo]ar, B B (EAR) 2] 4.84) <=
ol YAl T - TRl oF 200 mg/Y o] Hits BT
B Pl L] fraliet G ako] YehA ¢kom il &
o] HiIES AF S Hote] Hit <ol STk =
U= 27k IH(KDRIs 2005). E£3F Kim & Lim
(2008)> A1 k7)ol 1LA|e] H 45 %] EAR (3
Do) & 2 BAG] A ANEH ol
< vXH| ko n|gir]de] FEE A 7]A] oS B
ofe} ArlAT el & F8 2491 J3fo] glo] Hi HaAl A
HFS Astet a7t QS ARk, AR BEA] avf
= 5] S5k ATelM % 100 mg] Hi Boa v AR
of| AlA Ao ZhAstar AlAore] 2%, ofrrt Ak
Ol gk, BAS] Hit A A= ERE ST o
381320] BarE e} (Preziosi 5 1997). 18 & ol
© A AAR o2 APl BFshs it W] fashe
FAo)aL, A= i RE5A HFHE 100 mg/L7t
Ag AskaL vk et PR Ade 2 A o
a1 Fz2kgo] F7F skl QleellE B ko] s AdFshr
AT (Wulff & Ekstrosm 2003). wh2hr] A7)k B3
o} sh= Hito] o5 Arlstar WS & olyshr] sk
AAPAEES: Al$-= Ao] F 28k} glnk= Milman (2006)
O] A HarolA HE] BF2 d4 Hlg|ely) dnaFEnl
S S/MN71AL HiE AR NE S TAA7 AN B 27}
o] 2] Fst Jal-o kst ~EYA Fo] FAAR1
ko] Qlthal Haslit) o] Haro A AljksH= Ao
=84 Ag" 557 70 pghRoh AW FE B3Eo] o
A7, I3 Hgelo] 30~70 pgol™ ferrousF ] HEO =
40 mg/¥-& ®HF3tal, P Flgldo] 30 pgrot 2o
ferrousF Bl & 80~100 mg/Y &S A3 o]
ATl A= 100 mg/Y olate] Hit BFolA|= F4-80]
Hwx] ekgkar, Hito] Aol 71 2 SrE 7] flaiA F
AR B= 2AF Aolell AdFHsh= 21 AljISISITE. Rioux &
LeBlanc (2007)> 254 58 Al 794, 7 E5 3%
oflE o] Al 7 Q3L TN F 9 A A2 F

A JYE % 5 Yorw Akl YA 2 Ltk

r o2 o2

Lim (2002) 9] AGH 1o AW FA| 58355
Q1 A-9-9F 60 mg?l -5-2] HiE & AHIE v
FHIgk 2o & Holx| grof Hato] Tt A3 ellA
=48 vest v 30 mgo] AEES Al
Alghat Qlok, BEsh Ad<719] o7 wid mel S oA HE-
= 1R HIE A S 2AE)
FAlof A IS AAAAT|RE HE REAE AFE
gl QlojA] AH T L AFBEel A
Ak Lee & Lee 2000). JA1H7} obd $-2lue} A
Q1] BIER 717 BFA| 2] H-8- ool tish ATtellM =
HEAE 58 v|Fdsis] AFlge] A=z Az
H~A0l) O a1, 53] it BEA|e] B F7H
Fol YAAT] FAE-S 7HAE o Qlo] kel A gl
o] FaH sk WA 8- A7 T oH(Kim 5
2004). B3 i BEA] A WRo] DAl Folgt
ABZAQ] ol F ofi WPo] £ AAEA] i ok
(Rioux & LeBlanc 2007). 7FE4 02 AR HFAE =
31 Qalto] g o] HE ot f-oekA %k, Ao}
o] 94 ferritin 5% TTHF O R HES BHEI AR
Al Aol Al o =} (Kim & Lee 1999). Park 5
(2004)& QAN AeA] Hi Folo] 845 & 27 )
2 elo] 30 pg/L o]kl ol it HE e AE0]
W] ok2- Ak o] Hlg)], il $Rb7] HlgE 7HArt A9l
o}, 1eu H|gElo] 30 pg/L ol Rl oM 2318 HE
= B W] ok Ak Eo] A9t 3 HEd gk 7t
A7Fg Aglom® Mer At FolE sh] Hlaire 8%
o] Y F57F 30 pg/LE 7150= 3 A1E AAISISIT
HE BEA0] AF 7170l #3F A<l Lee & Chang
(2008) 2] AellM= i AF17171e] #skd Aal-Eel
AlA Z71ETore] FAE vlgo] =95 Harskglnh At
HZA0 B8 75 A3 Lee 5 (2005)2 Jalx7]
HE B83R= Flo] HE A4S oisiar, 9al $Hb7)ol A
FE AR 832 T7A71E Zlo] vt ekl sl
o} & ol ol AR mFA R AR geko] 100 mgsl sl
IR AH vlgo] 7P wekor, 100 mg o1 AFvE
& A2 7.5%ek. S HiE HEA S 108 ARLe] 4
AR AS vk Aa) AR 8 EA| 0] A o] Eokd A
2] 2Ake] AR JoFA 7t o 9 A¥= Kim & Lim
(2008) 9] Aelx] 2ol 2] Hi HdFH P 7P 2
oAl HiE BEAL AHA7E 7P =8k A frakeE A
2, ARle] HE Adeel AT A Bk dikAl 3
o S AFshs Aol o] H Hit BEA =
£F 4 7|7t Foll thet F2E A& F3l YAl H4

b4
il
4
b4
il

or\( Hr

(e} 5 (e}
S 71EASE Z



A3 JF AUE FA) AT B WFA ALE Aol
Do steh, Ea YALEC] BALTOIN] AR WEAE B
T Wk B3 A9 nALelA oppdl 710 glo] nFsh

7] Btz AR e] 173 Qe 5= whedste] HE B
A ARl tigh et R E Algshs 52 B8 AA
o 7= g osltha A7tET}h HE 5= Zeng 5 (2008)
o] Aol Al 717ks<t ]%koé"oki HZo] il Ao
= GEs 2 A HE ks @ B85 e Al
Aot 71, JAlFT A SIREER] FX|7F ST AL, Ak
AR} 27] Ao Abd-Eo| BT o= Hite] BE
¥ o] Qlvtar Bok=d] 919] AHE 74 Adate] A
B 5-gafo] 2u)] 71 o] Wekth Palma 5 (2008)2] o7
A= A 23} oA R ur) HET 24935 oAl
At GAES A E-8-5F JAITE] A Aol FAE 9180
O Wk HE-S B33 JAlRY dAl 55 W Sk
o 2 AT gAES] dE REA A E 200 Al
H&l 30t YAIF-2] Hit BH5A 2] o] folehA o &
AL, FARe] v]3)| Ao it BEA|S] A Ee] o =

e & ST AT A FA g EAte] 5aL 9l &
Aol vl F=olE wf Z17o] e o] 3 BFE -7F 9l

A AR WA ARGl Tt i

QA 94 5 nEsl]
%3} SukE HH7E 2P AR BEA B9 Q)
oo M e frol AR e gigkort A% 1

FAS DAY oo AT 30 AAolel AN e
M7} B0 A9E RATh QLA AR BEA S o

‘?“i ;‘gvb} E% ] M_zqg H].T_:}\] )
QR BEg @A o] Tt Qlalo] EakE|X) okol

= Mom & Baby Expoel] 2713t QiR s =
tﬂ_o] {R=] & 5101:1 EH/‘]‘_E o /\pr,‘é_gl oé]ook
AEj o} Hit BEA ARG, BEA S5
gjelsto] FEHFA AR HElE J}OLK}%\E} St 2
HEA Aok i s 7I50= ofo] B
Tl ARk e [, W LT o 3l
T AF R S I, 3vl) oS AdFehs 2 1T
O R o] i HEA AF ol mE AAke] A-s 7fst
Rom] Ht BEA| AF S UutE] 9 Il Aaprke] 4
W& BTt R REAlE AF T Yali= 428w
I AdNE QoFshd vkt

2 rg
offt &
-

1o

o M m[o A oo

] %=LJ“4ﬂ%Q78%§7} ok} HE 1A
2 oFof| A I3t A7) 70.8%= 71 =k
2. upPdAte] A Bt oy AdF = 2398. 1 + 855.2
kcal® AHZ2] 99.2% ©]3t}. 2lo] AR AF =2 18.7 £
9.2 mg/d=® B L#0] 101 %1l HE- ¥ EAZHE] 4]
g HE AFHFS 66.9 + 38.6 mg/d B L
362%= AFFR} T3] 52 ol it Ao = E
A

] A o
eEkl %g Algle RE Je AR BEeTe

2 IEEd
(20.6%) AYH|E (12.4%), FHUIEZ(7.9%) o= A
AN =% 22 BE5A9 A 3 100 mg,
60 mg, 20 mge|3lt}. A& ko] 90~ 100 mg Q1 A+
RaA AF vEo] 34.1%% 71 =94t
4. QAal-Eo] AH ek HiE BEA AT v A4 A
F8] (NAR) 2} 4t k2 2171 (MAR) 2 24 FgA
FINQE & 43} 2]o] 4] INQ7F 0.68 £ 0.300.%
7S A dERsk oL, HE BEAE S Akl BREo R
= QA INQE 1.77 £ 1.2472 BE 9oFA 2] INQ7F
1.0 9= 7 o= Yyt
5 PAIF-g} 2Agote] dATA Tl A ARLE] F AlTT7
14 £ 4.4 ko313, Bt A 7|3 39.6 £ 1. 2z°j
, X}?i TRHE 68.7%°13 . AAJote] A& Holrt
54%, o107t 46%°130 0™, =4 A A8ote] Hat AlF3t
Az 247 3.3 £ 0.4 kg, 50.6 £ 2.3 cmO| Yt A4
of S-S At Al ¥ok= 22.4%°] 30t

6. AR B3E=A) A3 ) oJaE o] gulael golyle] A
Qe BAg Al Aol QA d BMI, 71849 2 ws
Foy} AR B EA AF 9ke] AL 919l oL} Qi)

017} 3041 o141 Z-$ellA] 200] ALETE HE BEA
F7F FskAl =3t (p < 0.0116). B3 33] o) EAF
QAR AR BT 2V} 28] obd EAHE
21 1ok ol ebA =3kt (p < 0.005). it HE3A] A5
ol mHE Ao} AF, 7, QTS QA A S
Ao} Feke vk spgket.

1% 2, & 7 PASE B LBAT Halekd
Jok o] & AF e AR o)A AF =S B

'E_ To=
ok B3 wEA) T HHE AR RAE e} 9o

o A el
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B2 A BEA) AAR AP V7] B, AR
o BRYEE stefsiol Abel U= AR WFA|] Aol
Fa sk o ALIEk, mebd] AL BEA 9 Hrke 4
AR AR HHE Z711717) 919 At G
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