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ABSTRACT

This study was carried out to evaluare the calcium and phosphorus intakes and correlation with growth performance of
25male breast and formula-fed infants from 1 to 3 months postpartum. There were four groups breast-fed(BF) and three
formula-fed groups(FFM, FFN and FEP). There was no significant difference in the height and weight of infants according to
feeding methods and formula brands. Milk intake and the concentration of calcium and phosphorus from human milk and the
formulas were measured. The average calcium content of human milk was 26.6+4.1mg/dl and 13.5+2.0mg/dl, respectively.
The average calcium intakes of the breast-fed and formula-fed infants were 205.5+29.3mg/day and the 460.5+70.6mg/day,
respecrively the average calcium intake of breasr-fed infants was significantly lower than that of formula fed infant. The percent
of RDA(41%) of breast-fed infants was lower than that(75.4%) of formula fed infant. The average phosphorus intake of the
breast-fed and formula-fed infants were 105.1+20.1mg/day and 288.3+37.3mg/day, respectively. The percent of RDA(27%)
for breast fed was significantly lower than that(75.4%) of formula fed infant. The Ca/P ratios were 2.1 in breast fed and 1.6 in
formula fed infant. The average calcium and phosphorus intakes of the formula fed infants was higher than that of the breast-fed
infants. This data suggests the calcium and phosphorus intakes from human milk sufficiently support the growth of infants.
Therefore, the level of calcium and phosphorus recommended dietary allowances for infants should be reduced. (Korean J
Community Nutrition 5(28) : 273~279, 2000)
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Fig. 1. The weight and height of breast-fed and formula-fed infants
during the first 1-3 months. Values are Mean-5.D., BF : Breast-fed,
FF : Formula-fed. Values are not significantly different between fe-
eding methods.

Table 1. Nutrient contents of calcium and phosphorus in breast milk
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o] gtz Yt FHFE o= M7l 5(1990), °
F2(1997)¢] 0.5~57144) 27.25mg/dl, 26.0mg/dl, ©]
AF 2(1993)0) Ay FHEAM 0.5~3ML7RA] B
27.14, 27.5, 26.93, 25.75mg/dlF+= Hl5:§ FFoUth.

Karra 5(1988)2 1~371€2] n52ls} o] E 49
24 $eko] 260pgy/migty BEnd AT fAlsk
Picclano $(1981)0] 2138 1~3712 8] 24 kS st
313 29.0mg/dlelY Butte 5(1984)2) 1~4714 29.8mg X2
b= =3 %2 dHo|t}, 3, wlds $(1996)& 25t 8~
10% Alelo] 27 96mg/dloz w<=atg ot <FE41(1999)
o Bk 2%ol|A 1259 374.6pg/ml, A $(1993)&
348.51, 355.10pg/ml o|2tn R ud ARchs ¥k}, o
Y Bue FUe 22 939 B4 U ZE PR A
3 A Bagct.
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7¥eltizl 2 o) & Zadte] e 7]e] HejErty g
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= o7t A3l QM dHE 4t
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B3 Ao} 134.1pg/goletsr Byugh AR fAketH T
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0.5~570€¢) 17.2~13.0mg/dl. 19219972 16.9~
13.2mg/dlelut |EHE 5(1991)¢) 1, 2 /ALe) EfolA
15.6~14.1mg/dlzH= Bl<=stginh, Wb, EA(1993)9)
BaeE 2~125 93.46mg. 95.4mg/dlE o} @A B
R =

ZARS 335 263 o FFEE 2HE 299} BA

Postpartum months

ltems
1 2 3 Average
Gross energy(kcal/100ml) 96+18" 87+13 89+18 91417
Protein(g/100ml) 1.16+0.21 0.98+0.12 1.05+0.11 1.06£0.15
Calcium(mg/100ml) 27.74+£5.49 26.64:3.81 2548£3.04 26.62+4.10
Phosphorus(mg/100ml) 15.49+1.51" 12.73+1.57° 12.26%1.37° 13.49+£2.01

1) Values are Mean+S5.D.

a, b : Values with a different letter in a row are significantly different from 1, 2 and 3 postpartum months at p<{0.05 by Duncan's multiple

range test.
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Table 2. Nutrient conients of three brands of infant formulas as in-
dicated by the label and actual analysis
Postpartum months

fems FFM  FFN  FFP Average  H]®0] =7 uehdt}
Gross energy(kcal/100g) 580.0" 6000 5800  586.7 E 9T A= Avid 5(1990)T o)< (1997)0] 570
Prolein(g/100g) 12.7 12.7 12.0 2080 D Ax 7R BHgkol Ca/Pe) H]&o] 1.83~2.012 B
Calcium(mg/100ml) 454.7 3452  403.8 4012
5]. H oFS A3 24;( e 5
Phosphorus(mg/100ml) 2784 2432 2387 2534 A} uiRSG. TR 12 (1998)114

QFole] Ca/PrlE-L 1.9~1¢1d vlaiM QFgdop= 1.4
2 ByFta e A B B dpM = fAke A

1) Values are Mean., FF : Formula-fed.
Values are not significantly different between postpartum months

Table 3. Calcium and phosphrous and Ca/P ratio during the first 3 months

FF
ltems Months postpartum BF = — P Sub-total
1 213.8424.9" 482.3+34.2° 353.9+23.0 477.5+37.4° 447146517
Caimg/day) 2 206.2+36.3 457.1+72.2" 426.0+70.5" 537.2+65.5° 474.2+80.1"
3 196.6+28.4° 460.1+62.,0 416.4+71.3" 497.0+54.7* 460.3+66.6"
Average 205.5+29.3% 466.5+57.0" 398.8+64.2" 503.0£56.6° 460.5+70.6*
1 120.5+11.9" 295.34£20.9° 249.0+16.2" 282.6+22.17 279.1427.2%
Plmg/day) 2 99.1+17.9° 280.0+44.2" 299.7+49.6" 31764387 297.0+44.7%
3 95.7+21.8" 282.4+37.0 292.9+50.2" 294.1+32.3" 288.0+37.6"
Average 105.1£20.1* 285.9434.5" 280.5+45.2 298.1+£33.4" 288.3+37.37
1 1.8+ 0.3 1.7+ 0.1 0.6+ 0.3* 04% 02" 1.6+ 1.2°
CafP ratio 2 21+ 03° 1.6 0.0 1.4+ 0.0" 1.7+ 0.0 1.6+ 0.1°
3 24+ 077 1.7+ 0.2" 1.4+ 0.0° 1.6+ 0.0 16+ 01"
Average 21+ 0.5° 1.7+ 0.17 1.4+ 0.0° 1.6% 0.0 1.6+ 0.1°

1) Values are Mean+5.D., BF : Breast-fed, FF : Formula-fed.

W, X,Y,Z : Values with a different letter in a row are significantly different from BF, FFM, FFN, and FFP group at p<{0.05 by Duncan's mul-
tiple range test.

+ : Values with+are significantly different from BF and FF sub-total at p<{0.05 by t-test.
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Table 4. Calcium and phosphorus intakes per body weight of infants during the first 3 months

FF
ltems Months postpartum BF
FFM FFN FFP Sub-total
1 46.1£5.0" 1001+ 7.7 75.8+ 8.6 1049+ 9.0 9521144
2 35.9+4.8 74.7£153 72.1£13.8 90.4+£10.7 79.0+15.1
Ca(mg/kg) ,
3 30.3x+34 64.7+£10.7 60.4410.7 736+ 7.6 66.41£10.7
Average 37.4%7.9 79.8+18.9 69.4+125 89.6+£15.7 80.2+17.9
1 26.1+3.5 60.5+ 4.9 533+ 6.1 621+ 5.2 59.1+ 6.2
2 17.2+25 457+ 9.3 507+ 4.3 534+ 6.3 495+ 8.8
P(mg/kg)
3 134439 378+ 2.7 425+ 76 43.5% 4.5 40.8+ 5.3
Average 18.9£6.3 48.0+11.3 488+ 8.8 53.0= 9.3 498+10.1
1) Values are Mean+5.D., BF : Breast-fed, FF : Formula-fed.
Values are not significantly different between feeding methed.
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Fig. 2. Percent RDA of calcium and phosphorus intakes by feeding
method. Values are Mean=5.D., BF : Breast-fed, FF : Formula-fed.
Values are not significantly different between feeding methods.
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