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ABSTRACT

Anemia in women during pregnancy and after delivery has been known to affect the mother, the fetus, and the infant’s
growth and health status. Studies cxamining, changes in iron and folate status associated with anemia during pregnancy and,
lactation are needed for preventing anemia occurrence. At present, iron or folate supplements are recommended from 20 wk
during pregnancy, and those supplements are stopped after postpartum. /However, the effects of those have not been clearly
determined in pregnant and lactating Korean women, Therefore, this study was performed to determine the changes in maternal
iron and folate status during pregnancy and six months after delivery longitudinally in six pregnant women who consumed

. supplements from 20 wk to delivery. We concluded that the iron status deteriorated during pregnancy and especially was weak
in the third trimester, but had a tendency to recovery after delivery. On the other hand, the folate status deteriorated in the first
and second trimester and was good in the third trimester, but had a tendency to decrease after delivery. These resules suggested
that the iron status was not improved despite consuming total iron supplements of 50 mg/day through diets and supplements
during the second half of the pregnancy. On the other hand, the folate status improved at the end of pregnancy by consuming

X folate supplements of a total of 800 mg/day through diets and supplements. However, folate status was poor in the first half of |

the pregnancy, and the tendency of folate status to decrease during postpartum was advanced. At the point in which iron and
folate supplements are consumed, iron and folate intakes by diets cannot be maintained during pregnancy and lactation, and
therefore supplementation is essential. However, the effects of supplement intake ime and intake dosage need to be verified and
the nutritional status changes of postpartum women should be carefully monitored. (Korean J Community Nutrition 6(2) : 182~

191, 2001)
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4l 3/38-710] WIE T 5| 1L FolHon HAYLH
vl&x 2A Frhh ole @ Axs gArIE WU w
A2 A Feideel digt 30 R e AlAlElED =
3 A7 E d Gt dEs EuFds 438 7
F ZAoE poht oo AF AF= DA BrHSimmons
% 1982 : Taylor & 1982). Taylor 5(1982)& Al Fut
71el 2 YL BYY R oo Bt F 49
ool F4 e =t Fisigivty Rasx, Sim-
mons 5 (1982) % 4171l Blsf TfF7ieA Hid 4AdE
o] ol P} Black (1994 FYH d+4E
58] gald 2Ae] Hb ¢ ¥4 A9 e sl
gout 2o & FEHo] 4§ 6714U7A FoHEtn B
it 94171z 3 A BEAe] B g 87| A8
A" 33 A7 BF QA F 2 2FAE 43
& A 24 d ALE BT R s B
AEHHMilman 5 1991 : Preziosi 1997 ; Svanberg
5 1976). ol B1g A 5(1993) ¢ A n=
4% 2 wEst Wikl JARg iR BT A
RS ol Ao gk} oier WA A FE7F 50 pg/mlL
vigtel 3 APl 53 gty wEe FHEA
19%% 71 E30 YAI57E14.5%019108 B[JA - 1]
4 4L 8.3%01H

Y271z 3 B dyeist v 2 G P =
g B R0 EEA Yt Bailey & 1997 ¢ Quist &
1986). 2|y} ¥ F it FFLEe] st J3 A
¥ B gon 98 Ahkg o] maEd s 5
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% 249 83 2 o A ot ks ¢4t
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Al 5~24F o= A 8] GolA Y4l Hykr] Hrt
ol U8% F(1999)0] AN7T F A BE9 ¥
F 243 dFo = Gl 3/38 7 g4 g st &
A3A F7HAL AE T QN TET At A EY
o} A 5(1993)9] BaE HE fo4.8 giglont 1)
A - B 5f o Ao vlE|] YARet FRFE BT Y it
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7} dtHKeizer 5 1995).
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1. O A

B d7E BFA E HgelM 19979 1958 19973
S¥Alolo] AT S WA Ydd AHE F & A7
HA ol T3 819 YUEFA 94l 1/387)58H £
T e7iEAA AL HodF dMPE TR 3§
At ol8 dridAe BF €4 Fav1rE 4 2 gt
BEAE AR B o)Fd TARAL.

2. A419d

1) QPO ALY Yl E4 TA

AFoAA e dukalalat Azbdeis AEAE A5y
Ay B s YA AL Mating A4 Siber
Instrument Co.. London, England)Z 1 cm @9 % 7
2891 JAH A AT A Bof 71EshdT)
AMNF AFE7HRE B AFAM dad HFe 728
of Tt} o|EENH EHold 4lAote] &4 A AFT
A2 wle] Aol 7|28 o] 83y, AF713HE B4
HYE F 68 AN F, G A AR
=t} BT 2 AIZiE 49 118~13)F. 20(17~26)
F, ¥ 35(28~42)F <]t EHFol= 1Y, 3iE #
671 g ALt

2y AN REME B E R 8l 8T BN

2E B9 A GA HAFS 2407 HEE o8
& ZA HEHHAE AE2RE QAT 2 2P(CAN-
PRO, 39 Fy R HE}l, A&, 1998)8 o] &3t 423}
Ao}, obgE ATt duFed 4AE nEAY FTF
g AL HERE olfeld 2AF ARERE 8%
A 59 A i A HE &S
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o At olF GHE HIt HAYT 4. 44(H)
FE 2 HEF £598])(Het)E Coulter counter(Coulter
STKS. U.S.A)Z &8}, B3 ¥y} gt g4
E438171 98 A8 0.2 mLE 1.8 mL9 1% sodium as-
corbate® 3 0.1 M potassium phosphate buf-
fer(pH 6.3)9] &8st ~20Tol 233}, VoA 8
A AN A YA L Besle] A8y Bt £4 A7t
2} -20Tel AAsle.

(2) 2 FPde) ¥4

g4 3 s=v €% E AFE kit(Fe-750, 1453
g H)E AHEsl EFsdn, Edadd ¥3in
(transferrin saturation : TS)t 84 & $%& TIBCE
hro] 1008 F3l Fal et (Kuvibidila 5 1994). €%
#H2e $EE ferritin I immunoradiometric assay
kit(Diagnostic Products Corp.. Los Angeles, 1J.8.A)
2 AHEEte] gamma counter{Packard 1500, U.S.A)E
ol-8sle] FAsETt A & ERLHY A (solu-
ble transferrin receptor : sTfR) &% [DeA sTR kit
(Orin Diagnostica, FIN-02101 Espoo. Finland)& AME3}
%31 microplate reader(ELX 808, Bio-Tec. Instruments
[ne., U.S.A)E ol &3t} 43130

(3) B34 AT G 7 ¥
HY 9 #¥Ho g FEE Tamura(1990)7} 7)&%
ol w2} Lactobacillus casei{ ATCC 7469)3 o} &3} u]

Table 1. General characteristics of the subjectsin = 6)

BEAY PYoz BHHG WYT AN FEE A
2 999 G sust 4T $HNE o) §F FHo=
At ol E Ay B AN AR(YRS - o)
7o} 1998) st 2Hgket.

3. BHAY

ZE EAAZIE SAS(Statistic Analysis System) pro-
gram< o|83le] FPHAUHEFEA] § 1990). A4 7izH
3 BEut F eEA] AEd & RS A REHA
g Tetden, 4 A7E S S Y] Aol vhE
Zxage] EAEM(ANOVA of repeated measures).2.
2 EARNsIY p <0.05404 F9Ae AF3tch

2 L

1, APQY R At EY

B Ao g oAl gAge] dut 548 Ta-
ble 13% Zokch 7 A& 297 + 1.040)9x, HF Bt
B 17 + 0550]%0n], R Ae7e 403 + 165
olgith | A2 1608 £ 6.8 cm ©|2E, HH J4A
AL 51.2 + 3.9 kgolsien, HF YA BMIE 199
+ 2.3 kg/mjtt. £ A AFL A 63.3 % 3.9 kg
R, WEY 44l F ASFUEE HTE 12.2+ 2.2 kol
Aok ojEoAA EAT Aol dol AHelgix oo}
Adeojsien, ol5g HHE MFL 3,300 £ 390 goldln

Subjects
ltem Mean + 5D
1 2 3 4 5 &
Age{years) 297 £+ 1.0 32 27 29 30 30 30
Educationfyears) 172+ 40 15 12 16 22 16 22
QOceupation(%) 67 Yes No No Yes Yes Yes
tncome(1,000 won/month} 2167 + 68.3 250 150 150 250 200 300
Parity 1.7+ 05 2 1 1 2 2 2
Length of gestation(weeks) 403 16 42 42 39 38 41 40
Height{cm) 1608 + 6.8 155 170 154 167 156 163
Pre-pregnancy weighttkg) 312+ 39 53 51 46 47 53 55
Pre-pregnancy BMI" (kg/m’) 199 + 2.3 229 17.7 19.4 16.9 21.8 20.7
Weight at deliverylkg) 63.3+ 39 66 64 57 61 68 64
Weight gain during pregnancytkg) 122 + 2.2 11 13 11 14 15 9
Fe supplements(mg/day)” 436 + 3.3 41 48 4 44 47 41
Folate supplements(pg/day)z’ 666.7 + 876 600 800 600 650 750 600
Infant birth weight(g) 3,300 # 390 3,480 3,630 2,95G 2,800 3,880 3,020
Birth length(cm) 505+ 1.7 53 52 49 48 51 50

Values are mean = standard deviation
1) BMI ; body mass index  2) After 2nd trimester of pregnancy
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1) 8 433

2 dFgAe A7 8y A A3 Table
29} 29tk AAE B8 HE 2 AH % (mg/day) S YA
HE7IEE 42 103553, 106221 % 9.7 +0.8°19
z, BokE 1 39 elell = 22t 102+ 29, 98+ 40
9 9.4 + 452 $]@ 2ol wolA] ehsieh e gl
1/387]0] vla] 2/3%7)00 b bk %L HYa
3/387)0lE Zasts 45 Y. B9 ¥ hde:
il 3/387)9) Ml 7t AFS dehpged oF
67 E7HA) ZH2dke FAE AT /1YY S BY 9
2 2/38710 = S-S A|9)et chaiw el A Mol 2t
33, 3/3% 716l FAHL AlE Ul B gl 7
e 242 Byt 2o F 149 vige) B dAge
Z718a, 3T 6L BHe AoF oAz 3
A o] adtes A4S BEY. A4S B¢ 2 Ad%
F 9 2 e N A8 A7 36%, 31% 2 30%
Z 30942 SAsgoL), Bk 51 3 9 aA%el L 7zt
35%. 18% 2 12%2 Mz wolAe AYe Byt 2 1
FAE BE A7z 94 205798 B8skr] ARt
slgon o|& B3 A 43P (mg/day)e 2/35719} 3/38
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719 2}t 40.0 + 11.89) 46.0 £ 12.10)10}. wetA 2/3%
719 3/3%71° & A AHFHme/day)> 242+ 506 + 10.2
g 55.7 = 105010t 0¥l H BEAE 53 2 43
F2 A3 igich

2) g9 4R

E dragikate] 24712 F e G4 AHELS Table
33t it} AALE B9 Hat HHF(pg/day)S 941 4
Bode 242 105+ 76, 132+ 26 2 125 + 420903,
EUE 1, 3 R 67€elE 42 128+ 16, 132+ 42
139 £ 5701dth. o4l 1/38 7190 vl 2/3@71e Q4 A
ol T ARE Heolurl 3/387|¢ e ke
FAZ Bol ot frefdt WMakE o) 23 & 119
ol 94 3/38719 B3} F7tstsla ol F 67HE7HA 7}
s FAE Bou 78 FeAe Gt 94l 1/3%
710 wlah 2/3% 7)) 88 AHF cpAEe] Fab M
o] Ft3hz Aol o} 3/3871 &0 AL oAl 7
adh= FA8 ZA, et £ HHYE v AT
hakate] it MAFe] Frlske AYE 2w 34y
A" = opAlE Adidate] gat HRHFo) Friske
FAE JERIRY G4 RE5AE EE QTR o
Al 205 o] Fol B-8-517] AZglon o]l F§F FAab A3
Fpg/dayrE 2/3%718F 3/3%719 22 650 + 1429}
680 -+ 150°|Act, wekA] 2/3% 719} 3/3%7]°l 3 |4t A
o] IA F7151%t}. o2 DFE(dietary folate e-

Table 2. Iron intakes(mg/day) through diets and supplements of the subjects during pregnancy and 6 months after delivery(n = &)

Pregnancy(trimester)

Postpartum{month)

st 2nd 1 3 6
Dietary Fe 10.3 + 5.3° 106 £ 2.1° 97 + 0.8 102 + 2.9° 9.8 + 4.0° 9.4 + 4.5
Heme 37+3.71° 33+ 16 29 + 05° 36 + 09° 1.8 + 0.6° 11+ 07
Nonheme 66+1.3° 73 1.3 68+ 100 6.6 + 2.5° 80+ 42 8.3 + 3.1°
Supplemental Fe 0.0+ 0.0 400 £ 11.8 46.0 £ 12.1 00 £ 0.0 0.0+ 00 00 £ 00
Total 10.3 + 5.3 50.6 + 10.2° 55.7 £ 10.3° 102 % 29 9.8 + 4.0° 9.4 + 45°

Values are mean =+ standard deviation

Values with different superscript(s) in the same row are significantly differentip < 0.05)

Table 3. Folate intakes(ug/day) through diets and supplements of the subjects during pregnancy and 6 months after delivery(n = 6)

Pregnancy(trimester}

Postpartum{month)

st 2nd 3rd 1 3 6
Dietary folate 105 =+ 76 132+ 26° 125+ 42° 128 + 16 132 =+ 42* 139 + 57°
Supplemental folic acid 00+ 00 650+ 142 680 + 150 00 00 00+ 00 00 00
Total 105 + 76° 782 + 134° 805 + 125° 128 =+ 16 132 +42* 139 + 57"
TotaliDFE)" 105 + 76° 1,237 + 80° 1,281+ 84 128 =< 16" 132 4+ 42° 139 %+ 57°

Values are mean =+ standard deviation

Values with different superscript(s) in the same row are significantly different(p < 0.05)

1) DFE ; dietary folate equivalent
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quivalent) gre= #ikeld 2/387)9) 3/387] &2
1,237 + 807} 1,281 + 84 DFE pg/dayelgich. I o4
A oA BF 2/38 710 vl& 3/3%-71e) A BF3A A
Aol ozt Bttt EUFoE gat BEAE BT G4
AF L A9 gk

3. BXe @ g Y H

1) H¥3 £, Hb & R Hetsf s

ZAZI 5 B Q7O 8T 5 Hb & 2 Het
2] ¥Wal= Table 49 #sieh, FHE A¥T +(10Ymm’ =
oA ARy E 2h2} 3.66 + 0.85, 3.50 £ 0.28 X 3.82
1 040 ol ¥xF ¥ 1, 3 & 671 9ol 22 4.37 + 0.63,
4.20 £ 0.50 2 4.03 £ 0.44019c}. A4l 1/38710f vjaj
2/38710) AT F7} AT AEE BHEo 3/3%7)
ol Asahs FAZ AR Fald el oA
o}, BEohE 17090l Fo8tA EokstEa ol F 671 EAA
Fadhs FAE Boch ey Yalr| el v oA
3] B2 5L FAEEY 7R QNS F F 27
M2 AT ¢ ey 25 HFa 242 Wil
qreks woich B ¥ olEe] HEF e AN EF
Al 3/38 710 vs] w3t

Bit Hb $E(g/dL)ye 94 487182 2k} 12.0 £ 0.5,
11.3+ 0.3 2 11.3 £ 0.8°1%12, B3k ¥ 1, 3 € 67190
= z}2} 127 £ 05, 120+ 0.6 2 12.3 + 0.4°]|9ch ¢

A 1/3%719) wld 2/3%7)0) F2lslA Fade we &
Fo] 3/38717A FAS A, Bkl 18l §-235t
A F7bstgnt. 2eu 379l thA frel Al dasted |
A 1/387] 34 2Eigorl. 6719 ti FEHE &
A Bt 94l 2/387]e] Hb =] A3l @42 83
£ Aole oA ArtiaAlol A vEbk o 3/38 74
EolA e AEE A AshEla AEL v dedhs 4
£ w4}, £9 & 17194 Hb 5271 719 @4, 3704
o Aslgt A4t L 670l S/ FAE A ARt
A &3] et

B Het(%)e 4 AH27p8=2 42 340+ 2.1, 32.7
+1.8% 35.0+33°U%, ¥ F1, 3% 671 ¥el= 7
7} 39.7+29 382+23 % 37.3+ 1.9°19™. Hetd
W3l Ae HYT 4 WEte A9 2ok &, YA 1/38
7lol & 2/387]° gidhe FAE BAov 3/37 714
E oA kst A%E 2ok 20 g 9
& Z71slgd ey 2 ¥ aeA #iske FAE JE
Waieh ey dAlZiichs 58 788 A8 A
Q¥R U4l 2/3%7]d HY Y Frt FtE §HY AT
Aol A GA] Het= F7F8H3 ou 3/32 719 EolAMs=
A2t oA aage dFodRlE Ha g g2
whako] W3l S48 Byt 2ubEo) ghge] dejz Al
3/3%7) ZETH & HetE HPoy oA Ay 2
5+ gos 223 s ek Jehadch

Table 4, Hematological data of the subjects during pregnancy and & months after delivery(n = 6)

Pregnancy(trimester) Postpartum{month}
st Znd i 3 6
RBC{10%mm*" 366 + 0.35° 3.50 = 0.28° 3.82 + 040° 437 £ 0.63° 420 + 0.50° 4.03 + D.44*
Hb(g/dL)? 120 + 05" 113 + 0.3° 113 + 0.8 127 £ 05 120 + 0.6" 123 =+ 04®
Het(%)® 340 + 21¢ 327 +1.8° 350 + 33" 397 29 382 + 23* 373 + 1.9%
Values are mean = standard deviation
Values with different superscript(s) in the same row are significantly different(p < 0.05)
1) RBC ; red blood cell 2y Hb : hemoglobin  3) Hct i hematocrit
Table 5. Changes of iron status of the subjects during pregnancy and 6 months after delivery(n = 6)
Pregnancy(trimester} Postpartum(month)
st 2nd 3rd 1 3 6
Serum iron(pg/dL) 926 + 46.3° 863 + 365" 64.1 + 435 1155 + 450" 1065 + 53.3° 101.2 & 416"
Serum transferrin(ug/dL} 2348 + 159* 2689 + 35.8° 2865 + 48.8° 2857 + 41.6° 2831 %+ 40.1° 2345+ 127°
T5" (%) 272+ 132 222+ 93 170+ 134 280+ 106 260+ 136° 251+ 12707
Serum ferritinfug/L} 349 + 7.2 178 + 11.7° 156 + 19.0° 233 £ 188 210 =+ 12.7 19.8 + 11.9°
Serum sTR”(mg/L) 37+ 07" 43+ 14" 61+ 25 25+ 1.2 21+ 09 22+ 09™
sTfR : ferritin 2133 +187.8° 2267 + 146.0° 4736 + 354.4° 1850 + 154.5° 1841 + 180.5° 1556 +121.7%

Values are mean + standard deviation

Values with difierent superscript(s) in the same row are significantly different{p <{ 0.05)

1) TS ; transferrin saturation 2) sTR ; soluble transferrin receptor
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Table 59} Zoket. B 83 2 sX(g/dlle 94 1/38
71ell 92.6 + 46.3°1% 21} 2/3E 7|4 86.3 + 36.50.8
3/38 7N 64.1 + 4358 A3} Yol Aot
FAHY FrgAdL gl 03 24 dssle 1744
ol 1155 + 45001902 37497} 6719 Z+2} 106.5 £ 53.3
2 101.2 + 41,622 thh delAle FAGoY HA F9
B guon JAariRte B2 £5S fARYT &
3 A o) AR o= A)7)E BHEeka ] AN
71 GE A 7 28 AS Atelo] 3uf ol4te] Aol
& Bk oA 1/35710 vid 2/387]¢) 84 3 =7}
violRl thAkAbE Algolgla, W 1hez] Ad e Foly
e, g4 3/38710 2/38 71 HlE) g Aslstn
A BT doldd) BEvt & /e #HL 493}
3O BFelA ZolH o, 3 2 67l Aigle]
w37} chekstaict.

H #23 EdAdd X (g/dlye g4 ARvEe
7}z 234.8 + 15.9, 268.9 + 35.8 L 286.5 + 48 85 59|
AL g 84 F w29 H4AE 2] A8 Fb
e AR, B9 F 1EE 1971R] 7 347 &
A 5o 2bzh 985.7 + 41.63} 283.1 £ 40.10191 01} 6709
dle 2345+ 12.12 #hse At a3y BF
o4 gle W,

BT 84 TS(%) U AEIEE A 272 1+ 13.2,
222+93 9 17.0 = 1342 244 S99 g3 &
Do ZA ASate] 1789 28.0 + 10.601%1T 3744
I 670l ZHzH 26.0 + 13.6 @ 251 + 12,12 §A g
Y EX2vd R U3k ¥4 A 519 ¥g 4
st vty HFFgolRlo} TSE FUF F4S »Jch

B 84 dHad Ey/L)e 9 AErds Zhzt
3494272 178 £ 111 2 156 £ 19.00M B0+ & 1, 3
2 6719l 212 233 + 188, 21.0 = 127 2 198+ 1192
Aa71zE B F 671l Felg Aol firt, 2=l
4l 1/387)0} vl3] 2/3%-719} 3/3871¢] EAEA A
e A, 15 F 1V Frkshs 412 Bojdrt
% eAYAR] @2 Aol o7 Wshe 84

ol - dHE - 187

Aol wzte}l 28 FEPelct BE ATyl ¥
Ay FEI7F DA 1/387150 2/387)6) vepgon
3/3871de @2& AT dAE A7RERNA 2/38
718t 1S ol ¢ F Ades 28 dpuiadat
A FrlEtE ot 3 2 6719 W= AQida oos
Aot

HAF ¥4 TR FEmg/L) = 4 4E71¥= g4 3,
7+07.43+14261+£2504 Bt & 2424 ] 34
67499 25+ 1.2 2109 2 22+ 092 94 1/38
7)ol 3l 2/38.719} 3/3%-7)0) F23A Frhslder. W
ol §ut 3 el FY3A FAFF e 378
o8 Zashs FAE 2ol 67U gAY A7) f4)
HArk, ey Bk & A 7)74e] sTR 25 94 1/38
718 Al B3 Ao, IdEE YAl 1/387]9
vlsl 2/3%71dl 84 sTR w27t 5718 e 9%
ALd yidoldx, 3/387 = #HE ALdd i
A et nr, BNt 3 1ol = 4 SRkl A A8}
FRE F2 = AE R oM WEE Byt

BF A TR : ferritin H&-& QA A&7 |Es 2zt
2133+ 1878, 226.7 + 146.0 L 4736 + 35440\, £
T F 1,39 6708 2 185.0 £ 154.5, 184.1 + 180.5
2 155.6 & 121.70]20t), &, gilo] AAFHEN Frpahes
A2 Ho] 3/38 7)) 1/38 71l via) FeiEtA 6
Qqek. 2ejy Bubgei= 1A fredstAl TAsa
gAY W Al FAT RGO FoHe Gt
A= A 1/387]e vls] 2/387]0 84 sTIR :
ferritin Hl&ol F7H8 ALRE $HE AL vFolgx,
3/387)4e e A A Frlesch 3
Z el A Q7093 H3EUR o] F 3 E 670
Eoll= ANEE et ¥ E B

3) BY R NEL AN ST B

E A7UAAY AP 83 ¥ MY 7Y 94t B
o] Wal= Table 6% £t} HE ¥4 A4 H=(ng/mL)
= oAl AEyEE 22} 73+ 14, T4+ 13 2 140+ 26
o)A B F 1, 3L 6/MEA 1161 1.0, 11.7+09H
8.5 + 1.40]5it}. 94 1/3%7)9k 2/38 7|0 &) 3/3%7)

Table 6. Serum and erythrocyte folate levels(ng/mL) of the subjects during pregnancy and 6 months after delivery(n = 6)

Pregnancy(trimester)

Postpartum(month)

st 2nd 3rd 1 3 6
Serum folate 73+ 14 74 + 1.3° 140 + 2.6 116 + 1.0° 17+ 09 85+ 1.4°
Erythrocyte folate 378.7 £ 46.0°  431.1 £ 134 4580 + 43.0°  367.0 £21.0° 3601 £54.7° 3056 + 16.9°

Values are mean + standard deviation

Values with different superscript(s} in the same row are significantly differentfp < 0.05)
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o foaA F/EI D, Bo F AR fosiA
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FA (=) AFAAF 2000)0) nla) A4 qFE 2
ot W fEolgitt YA F AFTEVNEE ulFe] IOM
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4% Fe Ad o A 2/3%719] A AL dq 54
I3 ojofell HE RFof Jolg Aoz HHEn. 2
< = EA, 94 338714 AL TAEA S e
A AFF Fvlel b2 &3t Yebd Aojeln Aztd
4 itk Hb H=7 B dyst 22 FMZ 41 1/387]
of vl3] 3/38 7)o FelEtA A4S ks vE |kt
E4 ¥ 1996 : Akesson & 1998 : Kurhade 5 1994)¢
SSME Biag vk ok 3 B9 3 1A 8T F,
Het ® Hb ¥% 25 fofstAl S7is 3l o g9 &



B7 AAD o) & FFE vjziodz} AT T3 o)
9§ Al Futy] Sok P4F oo 4T A
7} vl E Bt olF A dF o] ofA PRI, A
2R JANE Ao olFec). vt ¥ 3714w 6714
o} o5 V1A A E7} BT A5t 2AE Bl AL AP
o] AE7IZreZ U|Fo] & o] L4725l AT A9
Aol ol uidolet AEE 4 it

2 A7As ¥4 3 =Ed20 2 ¥y 59} TS
ZAPIRE T 25 93 WS 2ojx] Yttt 2L} of
2 y7kA AR Aujgte] WA vjFe] B o & ooy
)7} dalr)7te] FedE BYEAE Ao opdr} Az}
b, ATty $v AR A7 Wk A B4
2 folde gddon 9 3/3%8719 A e 1/3%
1ol ¥l&) 50%014 4T 8Y H ¥5 L TSE 30%
2 37%AE Yobr) "4 H FE7) 94l Zo vjE o
A ol #A5] 2 EAE AT 9al oJAllA B
(Carriaga % 1991)® &3 2t} 9 29 o]% % g
F 4 Edadd 2 Hed 5o TSE BF Sojg 9
B8 2ol st} 2 g4 Adighe] W Fae 2
T ol A gt HREE AGe BelF ¥A A
FEE B9 3 171 A -3/38 710k HlE] 80%7)7tel
Aeda, 24 AYY 5= S0%AL 710, TSE
of 65% ot Bt ¥ A JYNEt JRHE FPS
2ol B 7 A7 # ¥4 J=9 Fust As
g 941 Fubv)o) A 4Ee BEy tREY o4 S
A Bt & 2449 ool ¥R Hew ¥=7t Frlsteint
= B (Black 5 1994 : Talyor 5 1982)8} U9}, &
ot 3. A gepaely} EEE ol JArHE Fotad
drpepo) Zhashil T Y47]7 Bl 18 24 HY
T2l Ho| Ao|-&=7] diola) At A TR F&
st sTYR : ferritin H1& 25 941 2/387)3E] =0l 3/3%-
7190 @A 3| A5 QAT 3/38 710l uls] Zubs 1L
el AP )% 6/LA AsE Aelrt 445
Atk ol2ldy 2EL Ayt F Hold wEE H
STR =% sTIR : ferritin Bl &< o5 Hurzldo) 2
2lY Yan §(1996)2 Fvjo} aj4dolA F-f717ke] Aol
o g2l HEd =t fostA #agds Bastge v
17 olFo Bt A7|zte] A F4 A7t Bazida
Azbgic}, B d7oidate) 84 sTR 58 39 94
AAdofA BRag WL(Akesson 5 1998 Beguin 5
1991)# fAkst7]l Qal 2ol Hlsh YAigto] )54 7}
st

2 A79 FAP|0F A et o B3 e

olFY - d¥% - 189

A 3/3&7]01At o] Al7lel 83 & 5x7} 60 pg/dL
vk g2 E@A WYY 20 12 mg/L el &, A%
2 2ZPHE B d7odae o949 3 2kt ugell
o ¥4 sTIR S5 sTiR : ferritin Bl i3k QA
o} gAlFEe thetd= Bol AFER Fho} B9l §
(2000)°] A AlZ)zl AL Qe ol AR YA
FEE G723 sTR 5+ 8.5 £ 9.0 mg/L o4
o] sTIR : ferritin H-&2 600 ol4telglrh. B 7o)
Az} F ol g QASE vl & Y Ho| 2L o|%
Z2 e H AP AW A= 22t da Ageigd
o 83 sTR 571 2 YA X F 24 Q1734 S
Aol wths F& o3 ¥H(Akesson 5 1998 ; Carriaga
T 19918 £ gFHon, TR ¢ ferritin 9149 #
He 2o M ATHSkikne & 1990). £ A7olA &
TR Aol Rl E Bsln olF Fr7HA AR
I} ZA7 |5l folgt M S Yok 3L 0|5 | Ee
AUEAEE = Aoz sMEY. # AT7ET oked
H REAE YA 207 4%EH 40~46 mg/day HFsh=
AL JA7IT F H GUNHE F5EA FAEd 25
stk AE AR oteld d BR2AE A4 2054
B B8317] A} B4-3kS Frlele Ao] 24 oy
B4 AlHE gEvle Aol nigA @zl g d7rt de
Bt

B arAdArES] HATE B9 A AHEE 105 WA
139 pg/day® ZAIZ & H93 WEr) gl o) ==
& #ER QAR e AL 1 500 pg/day
L R7) 1 350 p/day) (B9 FEREH 200000 ZA B
wHn. ole el Hugl BFQ YNR(186 pe/day)
(YH= - o)A} 1998) BT} Wgka EF H|YA - vjsf
ajAlel MAak(140 pa/day) (B3} - P 109380
e Fgellel. A REAe} o RE git BRAT
Ay AFgAA BE7t olal 20574 5E Bgaic). ol
A g4l /38719 3/38719 F Ak Mg AP
< A AaEsd. oy BTt 28 ARt
it BEA B8 FA, £h7)e 4 YHFe 5
fr 432} ARGl vidEd. ojziF A= vigdal - v
1 49 dagdel F52FA 718 LAHE s
g& oy Aawton AR HFH0) oejse=
EE FFAEN d4733E 548 vZ9] A3 (Food and
Drug Administration 1997)°] #2dx Be g 294
AEY "aro] ASE AzeA Fc) YL AYd=
ARl 7HE AR Zlohvy Aol FHE ZA) Gt
RZAE B-g3hs Flo] AHgd Aot



190 - 249 A 9 4t dFH

B Adigatel dagddais oAl 2384 AR
gEsiginizt B § Hab Adse Feg Vet
A Ech, AN 3/3871e) #A A4 BRI} 1/387)0 v
s Fof LR Fo3tA 448n B F 148 f93}
A 227 gelth AYT 4t e 9 /3874
ul&] 3/38719) 20% A= T/ B9 F 1Y 6}
2 0%A= Al A 1/387) 502 Solgr], A
& B(1993)2 UM 205 71Fo2 Aur|g) Fubrz
TR 8 g B2 2P 45, & dydase
o] Fuk7)e] Asstgoin Bosigr), ol dAREY
it A Apolddl pE A2 ol & JTda
A Agol 4l Fubz)e] 4t REAE HAHNoY AF
Yo M 42%%t0] B435iT. Butge] €A GA 5
7} Zas e A $(1993)e) e} Agich oA F
A BEAE AT oA HYT At = A %
& % uthE B (Bates & Fuller 1986 : Colman %
19758)= @t} 53] Bates F(1986}2 £ F 4R FH
A8 FAGEE A FF 37149 & 6rp¥ol HYF 4
A e 7l B48) AA%E Baddrt H249 Caudill
(1997)2 941 2/3871%H |4 REAE BE 9% 3
# A7 YT G4 3ol FI3A AT FA
43 o] DFEZLRE #3198 9 600 pg/day A=W
Z2dn pasyc, £ drgddse d4al 2/387)
o} 3/35-7ll o]& Tl A= Fshs gae ARSI
ol#| g AFE A9 FH719] FAb Gl slof 7HY
ek A7l A gy g 94 1/387)8) 2/387]
o1& AAlslE. gAY d7RddAE gal 1/387)9
2/38710 E3 94t 5571 3~6 ng/mloll &3 AAY
AYAT 42 Az Tt webd g4t BEAY
B2 g3 "aol g1e-g AT

2% 9 BE

A FE £ F 9499 8L BN B Hol &
gote) an A73eed FeE 71 dEA U
ol2ig ¥ AZY W P71 7RI B N¥H A
B8 H3t Fat FFYEe] e sl 1Y 24e
djbatz] A AL st desi. @4 el
£ YA er il 205758 A £ g8 23A 58S
st Qi 2pde B3A AHE FAUG 22U
2 B3 g5 dalre S R5elA FEstA FdEdE vt
Ut ool & AFolME JAAAY T YA 20558
A B3 Qi BEAE AT QNP S e e sty

AN A 7|7 B9 F 677k 2 QA Qdadee)
B3 E Ao s dolrUT. H P Yol 1
HEA EdA A4 33874 A Aeksiglen £ut
F HEFE 24 2QY O g4 JeEE gal
1/3%7)9} 2/387)¢] Hakaiglon 3/387]d F5F 4
2 Ryl B9t o) Aslsls &S Jehii. ofF
g ATFEAE A Fgbylo] Eo] H REAE dRToR
A AA BEAE B8 % 50 mg/day AES AL A
e AL, AT A GRS N 5 Yeg Al
ArlED). @ 449 A Al FRlRe gt vE
A2 Bga) Halel B EAE F F 800 pg/days A
s A9 4l B7)9) R4t dogeo] A PR A
Belstch, e Qal Ankr]e) At goko] Basige
o] #ok § Halas e g4t pEAe) 2g A He B}
Aok Frhe He dw £} A Gi BF Aapmte
2 QJA78 54719 AFFE 25 4 Yok He
H3A) B89 gaAg 388 o 2 B8 A|Hn
2o wpE g dis) gz F o 7HE BRAo
Qlthm AlZbgth obgd] B olF ur} v A%
A gekidele] HElE 3 Yoy A,

angy

AR a - Ad(1993) ¢ GAY-o 559 G4t AR e] WAEH
FEol vl 5 A8 FFY e A 26(4) © 433-442

7 - o] FH(1998) : VAR HE AN F4E 9 A
cfeFal Aol {G AT, A Ak F P! 3(1) 1 53-61

A%ed gt - Jerl(1994) - 452 ddesl g Ay
4 gk [ A7 FFY YFEH A 27(3) 1 263271

A - e]499(1992) g A2 AR YA FIA oIS
PR Q. FFY g A 25(5) : 404412

£F4 - oldx - 244 - W AQ990) : SASE o] 4% 2AAERE
A, A-fold E], 7

aF4 . ubgAl - gy Al(1996) - B4 ALF3R98] mapdy o
Aol B deiehd A7, A Gale) o ok aia] 1(2) : 201-214

A4 - b9 (1999) 1 Y4l7] RAlY VA old ¥ 44 2
s}, FiFo of Ef 8 Al 32(2) 1 182-168

o| 8 - 722 - AVAQ97) : ZAEH AN g HRAoat
eloll {4 A A Gap G oA 2(1) 1 2332

0] 39 - AFL(1999) : YA F wAY A e w -3
A A - A 8 A FAl ol Aol ruhad ] 253 pplly A&

o1Fq - JUS2000) - YA A4 HAHALHYLE T YA
sTIR *=%= 3 sTIR ! ferritin®] ] YA +EH7}; ARG AH2 o
orerd A A&y 224 ppe2, HE

AW % - o] AoH1998) : A P4 A4S AHE 4 Feg o
Al¢) A, gharof 9ol A] 31(8) : 1263-1269

gL 0] FY - o] HoH1999) 1 T P A FardFAdeisl
M8 Aat @t gpetaial 32(5) 1 592-597



A st Ay - A 2 4% A - A9 9(1993)
CAAY, SR ¥ G A aF0 A 97 ¥5Y
oFe2]=] 26(1) : 67-75

= Ao} AAEEEFA)(1998) : W pAobsdeta], HE

Al o FUAH2000)  ARAobab 8y, 4724 AR, A&

CAN-PRO{Computer Aided Nutritional analysis program)(1998) :
3o fd B e}, G oFets, HE

Akesson A, Bjellerup P, Berglund M, Bremme K, Vahter M(1998) :
Seum transferrin receptor : a specific marker of iron deficiency
in pregnancy. Am J Clin Nurr 68(6) : 1241-1246

Bailey LB, Gregory JF(1999) : Folate metabolism and reguirements.
J Nurr 129(3) : 779-782

Bailey LB, Mahan CS, Dimperio(1997) : Folacin and iron status in
low-income pregnant adolescents and mature women. Am J
Clin Nurr 65(6) © 1997-2003

Bates CJ, Fuller NJ, Prentice AM(1986) : Folate status during preg-
nancy and lactation in a West African rural community. Hum
Nuer Clin Nur 40(1) : 3-13

Beguin Y, Lipscei G, Thoumsin H, Fillet G, Cook JD(1991) : Blunt-
ed erythropoietin production and decreased erythropoiesis in
early pregnancy. Biood 78(1) : 89-93

Black AK, Allen LH, Peltc GH, Mata MP, Chavez A(1994) : Tron,
vitamin B-12 and folate status in Mexico : associated factors
in men and women and during pregnancy and lactation, J
Nutr 124(8) : 1179-1188

Bruinse HW, van der Berg H, Haspel AA(1985) . Maternal serum
folacin levels during and after normal pregnancy. Eur J Obster
Gynecol Reprod Biol 20(3) : 153-158

Butte NF, Calloway DH, Van Duzen 1{1981) . Nutritional assessment
of pregnant and lactating Navajo women. Am J Clin Nutr
34(11) : 2216-2228

Carriaga MT, Skikne BS, Finley B, Cutler B, Cook J(1991) : Serum
transferrin receptor for the detection of iron deficiency in preg-
nancy. AmJ Clin Nutr 54(6) : 1077-1081

Caudill MA, Cruz AC, Gregory JF, Huston AD, Baily LB(1997) :
Folate status response to controlled folate intake in pregnant
human subjects. J Nutr 127(10) : 2363-2370

Colman N, Larsen JV, Barker MEA, Green R, Metz J(1975} : Pre-
vention of folate deficlency by food fortification. 1. Effect in
pregnant subjects of varying amounts of added folic acid. Am
J Clin Nutr 28(3) : 465470

Food and Drug Administration(1997) : Rules and Regulations. Fed
Reg 61(44), Mat, pp.8752

Hytten FE(1980) : Weight gain in pregnancy. In: Hytten F and
Chamberlain G, eds. Clinical Physiology in Obstetrics. pp.193-
233, Blackwell Scientific Publications, Oxford Institute of Medi-
cine. Nutrition During Pregnancy. part T{(1990) : Nutrient
Supplements. Washington D.C. : National Academy Press

Keizer SE, Gibson RS, O'Connor DL(1995) : Postpartum folic acid sup-
plementation of adolescents : Impact on material folate and zine
status and milk composition. Am J Clin Nutr 62(2) : 377-384

Kurhade GA, Khanorkar SV, Puranik BM, Kher JR, Patwardhan SA,

°]Zql - ¥ - 19

Agrawal 5(1994) : Serum level of iron and transferrin in preg-
nancy and postpartum period. Indian J Physiol Pharmacol 38(1)
1 34-38
Kuvibidila 5, Yu LC, Ode DL, Warrier RP, Mbele V(1994) : As-
sessment of iron status of Zairean women of childbearing age
by serum transferrin receptor. Am J Clin Nutr 60{4) : 603-609
Milman N, Agger AO, Nielsen OJ(1991) : Iron supplementation dur-
ing pregnancy. Effect on iron status markers, serum erythro-
poietin and human placental lactogen. A placebo controlled
., study in 207 Danish women. Dan Med Bull 38(3) : 471-476
Preziosi P, Prual A, Galan P, Daouda H, Boureima H, Hercberg S
{1997} : Effect of iron supplementation on the status of preg-
nant women : consequences for newborns. Am J Clin Nutr 66(4)
: 1178-1182
Quist 1, Abdulla M, Jagerstad M, Svengson S(1986) : Iron, zinc and
folate status during pregnancy and two months after delivery.
Acta Obstet Gynecol Scand 65(1) : 1522
Scholl TO, Hediger ML{1994) : Anemia and iron-deficiency anemia
: compilation of data on pregnancy outcome. Am J Clin Nutr
59(s) : 492s-5015
Scholl TO, Hediger ML, Schall JI, Khoo CS, Fischer RL(1996) :
Dietary and serum folate ® their influence on the outcome of
pregnancy. Am J Clin Nutr 63(3) : 520-525
Sifakis S, Pharmakides G(2000) : Anemia in pregnancy. Ann N ¥
Acad Sei 900(1) © 125-136
Simmons WK, Jutsum PJ, Fox K, Spence M, Gueri M, Paradis R,
Gurney JM(1982) : A survey of the anemia status of preschool
age children and pregnant and lactating women in Jamaica.
Am J Clin Nuwr 35(2) © 319326
Skikne B, Baynes RD{1994) : Iron absorption. In : Brock JH, Hal-
liday JW, Pippard M], Powell LW, eds. Iron Metabolism in
Health and Disease, pp.151-187, WB Saunders, London
Skikne BS, Ferguson BJ, Simpson K, Baynes RD, Cook JD(1990} :
Serum transferrin receptor distinguishing anemia of chronic
disease from iron defidency. Blood 76(1) : 49-54
Svanberg B, Arvidsson B, Nortby A, Rybe G, Solvell L(1976) : Ab-
sorption of supplemental iron during pregnancy-a longitudinal
study with repeated bone-marrow studies and al ion meas-
urements, Acta Obstet Gynecol Scand Suppl 48(1) : 87-108
Tamura T(1990) : Microbiological assay of folates. In : Picciano MF,
Stokstad ELR, Gregory JF III eds. Folic Acid Metabolism in
Health and Disease. pp.121-137, New York, Wiley-Liss
Taylor D], Mallen C, McDougall N, Lind T(1982) : Effect of iron
supplementation on serum ferritin levels during and after preg-
nancy. Br J Obster Gynecol 8%(5) : 1011-1017
Wagner C(1995} : Biochemical role of folate in cellular metabolism.
In : Felate in Health and Disease, Bailey LB ed. pp.2342, Mar-
cel Dekker, New York, NY
Yan L, Prentice A, Dibba B, Jarfjou LM, Stirling DM, Fairweather-
Tait 5(1996) : The effect of long-term calcium supplementation
on indices of iron, zinc and magnesium status in lactating
Gambian women, Br J Nutr 76(4) : 821-831



