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A Longitudinal Study of the Iron and Zinc Intakes of Korean Infants
from 1 to 3 Months - Breast-Fed vs Formula-Fed Infants
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ABSTRACT

This study was carried out to longitudinally investigate the iron and zinc inrakes and correlation with growth performance of
25 male breast- and formula-fed infants from 1 to 3 months postpartum, longitudinally. There were four groups breast fed(BE)
and three formula fed groups(FFM, FFN and FFP). Milk intakes and the concentration of iron and zinc from human milk and
the formulas were measured. The iron content of human milk was 2.07 =1.05(0.63~5.65)pg/ml. The zinc content was 2.43 +
1.14(0.70~5.30)pg,/ml. Both were not significantly different among postpartum months. The average iron intake of the breast-
fed and formula-fed infants was 1.6+0.7mg/day and 8.412.3mg/day, respectively, The iron intake of breast-fed infants was
higher than previous reports. And that of formula-fed infants was higher than the RDA. The average zinc intake of the breast-
fed group was 1.9+0.9mg/day and formula-fed infants' was 2.7 +0.7mg/day, which was higher than the RDA. There was no
correlation between these mineral intakes and the growth performance during 1 to 3 postpartum months, So, extensive studies
of the iron content of human milk and wide cross-sectional studies for establishing iron and zinc recommended dietary
allowances for infants are needed. (Korean J Community Nutrition 4(1) : 30~36, 1999)

KEY WORDS : early infant - iron intake - zinc intake - growth performance.
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ATHAAP 1976).

ARl A oA carbonic anhydrase $ 2009 &49
TF&& AR o2 (Aggett & Comerford 1995) Fole] A
Al A &2 e A4E A0 e7EE 9%
Zojr},

dotrle] E H oldd %y ARE JZME 2o
W ZESEE 248 A7) JL(Butte 5 1984 Fra-
nsson & Lonnerdal 1980 : Picclano & Guthrie 1976 :
Vaughon & 1979), 57717l BE 2] g W
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S(1979), Picciano & Guthrie(1976) 2 Butte S5(1984)
o] B olde] F=of the] gk vk 9ot

FEvEel A Hnj7 5(1991)¢] ERHEAZEE 1257}
Ao Efu 22T ofd S FANFoz: umsyn
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Al7)ol BZ fubolA] AR 222 A5 ST JA
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FLAE A5 HHE AA=Z AZe] M F 05N HNO,
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Table 1. Analytical conditions of ICPQ

Nebulizer flow(l/min) : 0.3
Plasma flow(l/min) 212
Sample flow(ml/min) $1.2

Rf generator power(watt) 1000
Observation height(cm) 1 64

Gas : Argon gas
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semz BHYdrd Q9G] 428 Aolrt dol
olE ots oz ARt oele) WIS vls) B
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1. B 79 AR o9 g§F

Bro] AE F32 Table 29 7o) R4 2.04%0.
50pg/ml, 270182 2.49+1 65pg/ml, 37182 1.68+0.63
pg/mlE /g we fost o7t gl 1~371E 3
& e 2.07+1.05ug/mIF T 0.63~5.650/mle] WL
B2EE 290 23 5(1991)¢] 0.24+0.03ug/ml, A=
dla Ba® 2f9 FREFH 0.5~1.0ng/ml(Butte 5
1987 : Fransson & Lonnerdal 1980 ; Picciano & Gu-
thrie 1976 : Vaughon & 1979)% o} ¢ =A vepdol
a8y olE FRNAME ARz M7 24 deld
Picciano & Guthrie(1976)% 6~125 2 489 &
e 0.1~1.60g/mlgta Bag b o, & e Bha
AE BEE old HFAR o WA JERgTh. & ATl
M= FRE-e FEA JHARE GAstA] FotA of=dt
x| g &g 4-& & 5 glevt Picciano & Gu-
thrie(1976) 9} Franson & Lonnerdal(1980)& %
olo| F71A& A7FSIAY A5 AR GHd o
2 2 7712 gk zolrt gdvtz Ragk v 3l
ARAAY F¢e TA WAL Aolgas ALEHA g
t}. Franson & Lonnerdal(1980)2 13 ~7+% A5 &
2o Fxr) FvheHed 1 olfe Be e 2ES A
2E3e] @A wFolaty Bud vlel po] B d19
HE 757} & o{E 3F F olF A7 AR A

B 5 918 Ao Algdth Av7 F(1991)L 24
o 4% Z4-E Attt wEA Efe 4% T

H

Siimes 5 (1979)2 279 2] FF2A 0~97N€7A] &
fro] BREFE AANH o AFg 2 0.694 0.3mg/
12 Z43leE Ao B ustsly, Finley S(1985)2 A 6
ALEL AR F2r) Fo3tA phsded 12714 A

Table 2. Contents of iron and zinc in breast milk

Postparium months

ltems
1 2 3 Average
2.04+050 2.49%+165 1681063 2.07+1.05
Iron(pg/ml)
(1.35~2.64) (1.34~5.65) (0.63~2.32) (0.63~-5.65)
2924097 1934060 243+157 2431114
Zinc(ug/mi) 92+09 + 24341

(1.65~4.45) (0.88~2.48) (0.70~5.30) (0.70~5.30)

Values are mean=5D, Ranges are given in the parenthesis
Values are not significantly different among 1, 2 and 3 postpartum
months at p<0.05

ololg wj$ 4y, Lol FAFHLE Y3
727t glold BES FEE BHolA 2L EE
He Aow polctn Bxeg v v w7 F(191) =
250 229 =t 771709 Sl we} Zhadvla
Budg B Ao 14800 wd) 3L Bl
= i A B £ 9oy e 2ie] ER
el BE7 §A 2 A 1~37099] 7717k w
2 Folg 2ol B 4 iRt 0§ Axl= BA F%
2 e 97 7€ A7 E 1A § 1991 : Finley &
1985)9l] H]3] &AL thd BRddole] 71 A 1~37€
5ok BHE AH G S5l A7) Wi AIEREH

R ohede] &S Table 29F Zo] 17/h€al 2.92+0.
97pg/ml, 270l 1.93+0.60pg/ml, 3/WEal 243+£1.57
pg/mlz 1~3719 BF 2.43+1.14(0.70~5.30)ug/miH 2.
o, EBjA|7]e] whE feg zel7F 1. Vaughon &
(1979)& o}de] =57} 1.6pg/mldts Bu§ly, Karra 5
(1988)2 1~370€42] n=Fl7} o|FYE o] Bs ofd
o] 170l 2.3ug/ml, 27099l 1.45/ml, 3704l 1.3
pg/mlFn B ud uh gl=n], B 7o) B olge] g
FLe o5 Burt} okt woIth HeA 5(1991)-2 125
7R 9] olde] HF TS 2.33~4.15g/miT T B
I, BgA 5(1995)2 2REE 125709 BRI R A
1.70~27.40mg/L9 §-& HAE depiidivin 2ogc}
=z = 2R o} ko] 0.65~6.0pg/ml= WA B
1E7|% 818 2™ (Lonnerdal 1989 ; Picciano & Guth-
rie 1976). 2.5~2 9ug/mle] F& HHE HuHEHr)x ot
(Feeley % 1983 : Krebs 5 1985 ; Rajalakshmi & Sri-
kantia 1980 ; Vuori & Kuitunen 1979), 2 47 A3
259 obed weke o] A 5(1991) <f=he] |4+
Axtele vlgsig ot = E7A 5(1995)9] A7l v
A= BX7F TA e

Casey $(1989)2 1~18/1¥e] +R4Ee ZHE 2¢
Aoz 2A} &9 ok o] 7del 71.9pmol/L, 174
Yol 44.3amol/L, 12780 7.64imol/LE 4577kl wh
g} Zrasicks Bodl b 0o B3 Lamounier 5 (1987)
T ofsde] T} 2FollA INEAA FAAQ ZFAE B}
R 2 FAME oA B F 2577149 ZRelA 50
%9} 7V FEF 24 Basgh. 2 diaate B
Froll M= 1749 w2, 370l ofd Fapo] wopx|=
AES Yot 2A|2HEe B4 ARSI Aol #9
g 2lo] 8 HolA| & vt

Krebs 5(1985)& =59 2lold] o}d g BFE AS
BHu obd ol 7t wolA ot 77| 7he] wE o}
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Table 3. The iron and zinc contents of three brands of infant formulas taken from the label and by actual analysis
. FFM FFN FFP
Nutrients
Act. anal.* On the label Act. anal. On the label Act. anal. On the label
lron(pg/100g) 6.38+£0.14 6.0 6.69+0.11 6.0 9.07+0.80 5.0
Zinc(pg/i 00g) 2.03+0.06 2.7 2.33+0.7 2.6 2.74+0.35 3.1

*Actual analysis
Values are mean=+SD

el 247} ofARFTNA FesH R et &
5] Holo) ohig 1ASHA B2 WA oliel
Bl FHL B2 5 Y0 PN FHE e BSE 4
o] 4HFo) B0 1 Yo FUE - vty w1
2 vt gl
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9] e FoatA A WYeRdTHr=0.77. p<0.001).
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ZAER AZT7e EEF ofd T2 Table 37 2k
ot AEALe] ZARRe] 28 3 By FFM3 FFN
< AME Hssig e, FAEET A7 BA UeEhte
FFPY] 2E #eke 9.07Tmg/100g.2 FA1Z 5.0mg/
100gE ™} vt =A et ZA G AFER GUds
grako] Apo|7)k g & < AN ol gL 2.03~2.
74mg/100g o= FA %ol B3] 27 A veh} A&
FrollAl ZEg) olde] gpo] A FH Sfo|7h 1} AFE=
oAzl BogE 4 F Ak AEA 5(1996)2 24
9] 2E3} ol gakol A vle] ¥&-& Bad)

R, FAS ABe] TAHS A2FA BAE Tl =
A% Az A3 B YL S 5 QT selof @
Hha gz v gith

DEIYore Qs gt HEMAT

M} g Fotge] 19 AFEAH %L AR (FAL 5
1996) 9l 4 B 13 upe} 2o] 1~371€9) B-8-dokel= 781,
4+119.3ml/day=z €] M2 Aol Y. JdFIE
obe] A 4F T2 848 6i118.5m1/dayi»ﬂ FFN<
I} FFPT] 27029 2AB& o] 22 948.0+157.
Oml/day % 950.3+115.8ml/day® THe A& vlsf] &
o3 Fdoh

ZA A Gote] HEAH L Table 49} o] BRF]
1.6+0.7mg/day, FFT°) 8.4-+2.3mg/day2 1, 2 2 37}
4 25 BFTH FFEel] #9018 2]z 91e(p<0.001)

8 el Bl Q1FEd Fote] BE AdF o] v =
2 ZAoR JERth AL AFEEE F98 2]}
slo] FFMT2 6.6+0.8mg/day, FENZL 7.7+1.2mg/

Table 4. The iron intakes of infants aged 1-3 postpartum months

(mg/day)

FF

BF

FFM FFN FFP Sub-total
1 1.6+£04° 6805 6.8£0.5 107x£0.8° 8.0+2.07
2 19+£1.0% 64+1.0° 82+1.4 12,115 87287
3 1.3406" 6607 81£14 112£1.2° 84x2.3%
Average 1.6+0.7° 6.6+0.8" 7.7+1.2 11.341.3° 8.4-2.37

Values are mean=5D, BF : Breast-fed ; FF : Formula-fed

wxyz : Values with different letters in the row are significantly dif-
ferent among BF, FFM, FFN and FFP group at p<{0.05 by Duncan's
multiple range test

Values with+-are significantly different between BF and FF sub-total
at p<{0.05 by t-test

day, FFP#2 11.3+1.3mg/day2 FFPTe] A3 o]
7+ =3 (p<0.05). ol FFPT-e] =AU 22 &
ol e B ofde}l AR(FAS 5 1996)°14 FFP
T ZAEF EHEE At B4 R o AlndTh

HuA 51992 6~7F8 BHddole) B2 4P
o] 0.19mgel#x R, Butte 5(1984)2 2719} =
FBYet 0.15mgd] 22 HHAF 2ud wh oo}
£ 479 BRgders] 28 A ol RuHY =4
e EE, o) B ZAMAEY] BRdM 48 gl ¥
Al vrebedr] dEelzta st

H2e] JLAFFANE 1~37E Golol A dHFol 6
mgd} 22 4HE ATt o™ (NRC 1989). 24
= ARF(ETIEEE 1995)9ME 6mgs At 9
o A Bolge) 24 A A B é—@ T AF 4~
677 e AR5 TFo) 3101 2hpony g
22 HEZEY £ AAE F o
1994) =[lem, ZAER Ax A
0131 ol A71¢} 7H H} 25 &

oF golEe) W M B
AR B2 290 B2 99 38 ﬂo}zl ae
R e N g
& ARG AZA 2 IR ok Ao FEHE B
UEEEEE SR
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4. BRI 25 Yt orqm%*

ZAL O ok ol HH 2 Table 59 Zo] BF
o] 1~3/14 B+ 1.9£0.9mg/day, FFie] 2.7£0.7mg/
daye 2 2709, 3712 2 1~3708 HFolA BFZel Bl
FF9] ofdd A& o] FolstA EUtH(p<0.05). =A%
F AFEEE= FFNT FFPT©] FFMT vl&] =& 4
&g phe 2 2 iEdAE Fat T (p<0.05). °
23t Zg-2 FFNT# FFPTY #F5483%c] o %7
wEo g AztEc)

o7 5(1991)¢] 6~778 EHPFgots] ok HHAF
o] 2. 1mgolglal Ru3lHy, Butte 5(1984)£ 2714l 2]
ZHdoll 1.1mg?) o}d€ A3 gcin naug v vk,
£ Ao Zhagote] olddHATES ol Bueth Hlxd)
Aot w=Ze] JAAFR M= s bmegd AL 3L
o(NRC 1989), -zt gdaad#dlAs 6zt 7138 (2

TP EerE 1995)90A4] ofd FAT| Ao E AYHN
™, 37 bmgs AT Uth B FANHEY ATFYE
dote] ofd Haf ko] AR | 1 A Zebe A o' UE
g Aze] Wag Fuc w4 AgHe] ik Aol ok
7 AEHAAT,

v)Z 2ol glol s A4 Aok e ZABR o
A&aS 0 .5mg/100keal TH3 =% AR =T
(AAP 1976), o219 F5&2 50%(Saarinen & Siim-
es 197N = 71AE w), o) A=e] akoly o] HZS 2

& 28 Aolgn RaPch(Shaw 1979). B 2AZ
fur} ol Fupo] § A ofde] AN FRE 2
aed 223 ¥R Zn-binding ligandE TEIBE
ol 2PFL Asshee o ARH A0 geiA 3
tH(Eckhert &5 1977).
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Table 5. The zinc intakes of infants aged 1-3 postparlum months
(mg/day)

FF

BF
FFM FFN FFP Sub-total

1 23+1.0" 22£02" 24102" 3.2+03 26+05

2 154057 2003 29+05 3.6+04° 2.8+08"

3 1.8+1.0° 2.1+£02° 28+05 3404 272077
Average 1.9+0.9" 2.1:+02° 27+04" 3.4104° 27£07"

Values are mean=SD, BF : Breast-fed ; FF : Formula-fed

wxyz : values with different letters in the row are significanily dif-
ferent among BF, FFM, FFN and FFP group at p<0.05 by Duncan's
multiple range test

Values with—+are significantly different between BF and FF sub-total
at p<{0.05 by t-test

< B4 Aol A BA% 2a HE AHE
AF, A% T4, F9, 289 T AAASX (FAS F
1996) 7kl #2314 AR H(+) 9 AmAA 7} Ve
Wk 3y ofd 4 o% T FHH)e ARPAE
3 dafigs ()Y Aus
UERR L} A wr—%}* = 9okt B 47 27 1
"“37H 10] 24T F2 A7lecteds oW S5 52
Fo g AR olde] YU} LSl E FHE
AR G Ao ZE AAEEHAY. Walravens & Hambid-
ge(1976)= 4F 4~6YHH ofdL B35 751‘?' 671 L=
o] 'Fofo A tizFel| HlF) AL 2.1em, HFE 535g T
Eokon doloAE Felg Alol7t ST B 1 &t
‘3]' welr] R olgle] FpitEirt Al vAe ARk
g Ho}sly] 3= 6ol A7zt 27 A5t
Eek-ine Al S
dolze F5aHTFe 22E EREY AFAFC=0.54)
ok 9] & Ha*(l—O 66)°] FrelstAl =& A2 vt
olge] AR oo FWH fF HFHZ| HA=
ol F st

o

i=h rul
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+
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=

(o}
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X EE

2 E4% 1~37499] Gote) sl wt
2% g o}ou HALH L ALY R FFHA
#est chads] UARTY AT Lohwart 2539
oz 2AGEo 1 23E B2 2
1) =279 ’éi—"f: ke 171€e) 2.0410.50pg/mle1 A
27082 2.49+1 65pg/mlol o™ /1L 1.68+0.63ug/
ml2 28]47]0) BE Felg Aol7h Gk, 1~344 3
T 2 2.07£1.050g/mi¥ 2 0.63~5.650g/mle] W

TEZE .O_v# 718 A7l vl =4 et 2
otede] gake 17)€ell 2.9220.97ug/ml, 27180 1.93%

0.6011g/m1, 3ol 2.43+1.5Tpg/mle2 1~37/49 Ha
2.43+1.14(0.7~5.3)pg/mlel1o ™, MLdl| W& Fj% =}
o7} gt

2) ZA R AFFY dE T 6.38~9.0Tmg/100g2
2 BAFEG =7 Vel ofde] e 2.03~2.74
mg/100s0.2 FA|ZB T @A el

3) Qote] HEHHA=L 1~3719 Hy BFTo] 1.6x0.
7mg/day FFFo] 8.4£2. Bmg/dayi 1,2, 3MgelA B

Aokl vl AFFd Fobe] ZE HHZo] o6t
L A02 UBTHp<0.001). Q1&g kote] 2R 43
go| AR 6mgRrt B4 Yehstth



4) gotel ok 4#FL BFTel 1~371¢€ " 1.9+
0.9mg/day, FFZ°l 2.7£0.7mg/day= 2712 (p<0.01),

371 (p<0.05), 1~37§€ H Al BFZol ¥]s] FFEY
ofd A# el KA B p<0.001). ¢lFdkele

ot M FFLR bmgrErt ¥A vepdth

5) Fotge] FEAAF] 255 2R 4HBRC=
0.54) 7 otde] AHFH(r=0.66)°] F5tA & Ao
el dol=e] dPdHdE AEAHE] T8 8
o7 Ags mAS o 4 Al

2R, ot AAFET AAASA Dl Frof g A
71]7} glo] 1~-371€9 &A% &L A7lsdels #Hu
2 =0 gake g AR oldel GAAEH I} AAES|
FEFES MAA G A2 ARHUT.
Nl °“‘°H FEAHFES Fst=t] glo dots
FAAFE 24 ’“7‘*0}%14- 4 R mire =

& A8t dolse] HEH 0}

%ﬂ Ao g dolsd oF
8] PFHE AReeY) T3 A8 2 F Y Zi
A7, 22y 2R dE ST ERGdete]
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AARQ £Ho] Basithn Azem, old %
59 A 8 GYA 2§ ARE Lefstelol HA. 2
gopolel BE 42 FE ARLRY BA eton) of
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