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— 1. Infant's Nutrient Intakes and Growth Pattern —
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ABSTRACT

The purpose of this study was to evaluate the nutritional status and growth of Korean infants,
who were attending peripheral community clinics in low-income areas, by anthropometric
measurements and estimating dietary intakes. Dietary intakes and growth were compared among
different feeding patterns of 143 infants until age 9 months. The overall mean nutrient intakes of
infants in this study were below the recommended allowances except the calcium intake from
ages 7 -9 months. From ages 1~ 3 months, the average calorie and protein intake showed no
significant difference in each groups ; however, calcium, zinc and iron intake of the formula-fed
infant(FF) was higher than the breast-fed infant(BF) or the mixed-fed infant(MF). From ages 4-6
months, the nutrient intakes were shown to be higher in groups that were given supplementary
foods than groups that were not. From ages 7 -9 months, all nutrient intakes were higher in
exclusively supplementary foods fed(ESF) infants than in the breast and supplementary food(BSF)
or the formula and supplementary food(FSF) groups. All subjects in this study showed a large Z-
score. The growth of infants up to 6 months of age showed no significant difference in the
feeding pattern, however, after 7 months of age the BSF group had significantly lower weight
than the FSF or the ESF groups. There were significant positive relationships between infants’
weight gain at age 7 -9 months from birth and the current protein or zinc intakes. As a result
the average status of nutrient intakes of infants in this area was lower than the RDA, however,
the growth pattern was fairly good. Although the breast-milk is beneficial for infants, mothers
should be educated for the importance of supplemental food and its practice to support good
nutrition. (Korean J Community Nutrition 3(2) : 174~189, 1998)

KEY WORDS : infants - low income - nutrient intake - growth - feeding practice - supplemen-
tary foods.
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Table 1. General characteristics of subjects

Mean+SD (N=143)

Infant
Birth weight(kg) 33+ 04
Birth length(cm) 515+ 27
Birth head circumference(cm) 33.2+ 1.6
Birth chest circumference(cm) 326+ 1.5
Sex(%)
Male 47.6( 68)
Female 52.5( 75)
Mother
Gestational age(wks) 399+ 11
Maternal age(yrs) 28.0+ 33
Height(cm) 158.1+ 1.8
Pre-pregnancy weight(kg) 517+ 29
Pregnancy weight gain(kg) 107+ 29
Parity 1.5+ 06
Education year 125+ 1.7
Occupation(%) 7.0 10)
Income(1.000 won/month) 1103.9+397.6
Delivery type(% of SNVD) 85.3(122)

() : Number of subjects
SNVD : Spontaneous natural vaginal delivery
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Table 2. Comparision of breast milk with formula in nutrients content

Breast milk Formula”
1-3 month 4 -7 month
. st 2nd

Nutrient 1stin=33) 2nd(n=26)
Energy(kcal/dl) 62.98+7.06"" 68.48+5.68" 72.67+0.04 70.16+0.40
Protein(g/dl) 1.23+0.20* 1.02+0.09' 1.80+0.06 2.27+£0.05
Fat(g/dl) 3.27+0.76" 3.82+0.64" 3.341+0.81 3.421+0.15
Carbohydrate(g/dl) 6.341+0.43" 6.76+0.53" 7.77+£0.02 7.55+0.20
Calcium(mg/dl) 27.41+3.66" 23.97+2.40" 48.04+4.21 68.99+5.02
Phosphorus(mg/dl) 14.68+1.99" 13.43+1.42° 33.66+3.13 46.86+4.62
Sodium(mg/dl) 20.67 £9.94" 18.39+6.27" 26.58+4.94 41.44+8.27
Potassium(mg/d) 50.35+8.36" 46.83+9.84" 73.70+9.98 93.91+7.87
Magnesium(mg/dl) 2.95+0.58" 2.86+0.31" 5.01+0.91 6.02+1.37
Iron(mg/) 0.35+0.12" 0.32+0.11"1 457+1.78 746+1.13
Zinc(mg/l) 2.77+£0.98" 2.29+1.18' 3.51+£0.18 3.69+0.30
Copper(mg/) 0.27+0.09 0.25+£0.09' 0.35+0.06 0.41+0.02

1) : Values are Mean+SD

2) : Mean contents of three brands in Korean commercial product.
' : Means are significantly different between breast milk and formula(p <0.05)
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Table 3. Composition of supplementary foods per 100g

e 2
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Commercial product

Home-made
) Domestic product Foreign product
Nutrient Baby food Baby food
Rice gruel Mashed potato Apple juice (powder) Baby juice (powder) Baby juice
Energy(kcal) 16.17 84.00 37.80 103.27" 46.67 105.63 47.67
Protein(g) ©1.a3 2.10 0.14 4.26 0.20 3.88 0.28
Fat(g) 0.08 0.20 0.21 217 0.10 2.25 0.10
Carbohydrate(g) 13.28 18.50 8.82 16.70 11.67 16.99 11.33
Calcium(mg) 0.84 3.00 2.80 139.79 27.92 97.79 10.83
Phosphorus(mg) 16.76 62.00 6.30 79.03 11.46 73.98 10.17
Sodium(mg) 1.26 3.00 1.40 64.09 3.29 48.04 6.33
Potassium(mg) 10.48 420.00 70.00 134.49 100.71 130.49 124.00
Magnesium({mg) 1.68 19.00 2.10 11.27 5.10 12.93 10.21
Iron(mg) 0.08 1.60 0.07 1.25 0.34 1.62 0.25
Zinc(mg) 0.20 0.41 0.03 0.80 0.14 0.45 0.09
Copper(mg) 0.03 0.08 - 0.04 0.05 0.02 0.06 0.03

1) Values are based on the volume of baby foods constituted with proper volume of water
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1 ANA71e 38AE 22 1~3714Y, 4~6704,
T~9hd2 FESGLR 7 gAel AHBE Ta-

Table 4. Nnutrient intakes of the infants

ble 4 A&}

A dARS) 1Y B €% AHFE 1-3M9e
7% 521.97keal, 4~67148 ol 614.33kcal,
7~971¥ ¥ Foh= 639.37kcalZ HRHHQ) HFHFEL
F7tFdE BT 2y @9 dUARFE=EY
oket3] 1995)3 nlwa B, zhzt @Aae] 80.3%,
89.7%, 15.2% % 687X = BAF o FA 7}
MoV T/HY o] F thA] ZhAdhe 4e YERIR
t} ol TAHY o] A= FIFI Yl o]
2o A3 AHN T 93 Ao Alg gt '

o] P AFFA 8|aA 1~-3744E o

Nutrient 1 -3 month(n=51) 4 -6 month(n=>53) 7 -9 month(n=39)
Energy(kcal/dy*** 521.97+107.03™ 614.331+149.00° 639.37+140.47*
Protein(g/d)*** 12.08+ 2.75° 16.09+ 5.62° 2224+ 6.83°
Fat(g/dy*** 2602+ 654° 27.35+ 8.60° 20.89+ 7.61°
Carbohydrate(g/d)*** 58.11+ 12.05° 74.85+ 18.83° 90.04% 24.64°
Calciurn(mg/dy*** 301.09+ 78.32° 438.46+178.27° 599.59+212.73°
Phosphorus(mg/d)*** 19390+ 73.20° 304.23+137.34° 438.71£154.70°

176.72% 61.42°
477.19+£104.53¢

Sodium{mg/d)***
Potassium(mg/d)***

Magnesium{mg/d)*** 31.36+ 9.55°
iron(mg/d)*** 197+ 2.05°
Zinc(mg/dy*** 268+ 1.12°
Copper(mg/d)** 0.24+ 0.08°

253.08+ 95.96°
661.22+234.88°
43.08% 15.16°
405+ 324
408+ 2.13°
0.28+ 0.09°

330.52+129.48°
796.35+235.86
56.45+ 23.61°
6.90+ 3.39°
409+ 1.94
033+ 0.16*

1) : Values are Mean +SD

ab,c : Values with the same letter are not significantly different among 3groups(**p<0.01, ***p<0.001)
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7+ 8.3mg/d. 939U} 14 8meg/dZ 2F7H 9
Q) zpol7t Tt Huslgich £3 B A 7gae)
EH9dele] 30 A AHFE o1 MR
ok Egkar, dFggote] HARE o vt

D9 AHFL AFYYot 334.25mg/d= ZR
gofole] 287.30mg/drt EFGYole] 278 46mg/dR
0 fejHoR woy, Qo) HIFE AFFLot
258.37Tmg/dE Efggelt EgFYeotunt FoF
22 Eoit) whd, AFF Q19 &S Bf Yot
21:1.002 <AF9¥ore] 1.3:1.08 %ot
1.6: 1050k frj¥o= Egton, dfold] T4y
Qlo] o)A )& (F=YFes 1995 1.5:
1.080 & $£Fo| oy} BT nigA g W L3}
Fii=g

2He ZEd QAE FHE gol EAFRE A
Yol &-&o) o} B T F 70%7}F grote] A
of HAHEE v, 2AERY ZES by FH2
EAstez AW BHEE 25~30%FEd E3sic
(Matkovic & Heaney 1992). @2t ZH-9%ole]
Z# AP0 40 sidEtE g d9ddds §
7t 9lS AoE AlgEY

AR AT AFIYol7l 391me/d, EFAIY



Table 5. Intake of nutrients from breast milk and formula at age 1 -3 months
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Nutrient BF(n=17) FF(n=18) MF{n=16)
Energy {kcal/d) 523.00+90.46" 520.001+99.32 515.64£94.89
(kcal/kg/d) 98.03+23.98" 98.50:£20.78 95.134£28.02
Protein (g/d) 11.62+ 2.15 1275+ 2.82 11.82+ 3.23
(g/keg/d) 2.16+ 0.58 241+ 0.48 2.19+ 0.75
Fat (g/d) 2475+ 6.28 27.50% 6.18 2571+ 7.26
(g/kg/d) 4.62+ 1.59 521+ 1.07 4.77+ 177
Carbohydrate  (g/d) 61.11+ 9.74 55.79+ 9.69 57.52+ 9.70
(g/kg/d) 11.21+ 2.29 1057+ 2.1 10.55+ 2.73
Calcium (mg/d)* 287.30+84.86* 334.25+76.84 278.46+63.20°
{mg/kg/d) 53.21+18.48 63.43+14.64 51.41+14.94
Phosphorus (mg/d)*=* 136.891+£24.57¢ 258.37+68.10° 181.95+56.01°
(mg/kg/d)*** 2537+ 6.27¢ 48.91+11.85* 33.58:£11.54°
Sodium (mg/d) 186.71+75.51 175.71+36.84 167.23+68.86
(mg/kg/d) 34.58+£15.75 33.20+ 6.30 31.57t16.57
Potassium (mg/d) 474.39+74.16 488.98+89.23 466.91+94.69
(mg/kg/d) 87.73x21.47 92.04+£16.62 85.98:£25.13
Magnesium (mg/d)*** 26.40+ 4.36° 37.46+11.25* 29.76:+ 8.06"
(mg/kg/d)*** 4.87+ 1.02° 7.06+ 1.85° 5.45+ 1.52°
Iron (mg/dy*** 0.27+ 0.08° 391+ 2.00° 1.58:+ 1.26°
(mg/kg/d)y*** 0.05x 0.02° 0.73x 035* 0.29:+ 0.22°
Zinc (mg/d) 251+ 1.29 295+ 1.02 254+ 1.03
(mg/kg/d) 046+ 0.22 0.56+ 0.17 047+ 0.20
Copper (mg/d) 0.26x 0.09 0.22+ 0.06 0.25+ 0.10
(mg/kg/d) 0.05+ 0.02 0.04% 0.01 0.05+ 0.02

1) : Values are Mean+5D

a,b,c : Values with the same letter are not significantly different among 3groups(*p <0.05, ***p<0.001)

BF : Breast milk fed group

o7} 1.58mg/d] Rl H|#) EfF¥ohs 0.2Tmg/d
Z foHQ Aolg BATH FH HF HF ok AH
F& 2.51~2.95mgo 2 AFF IA vEHU.

99 AFT 992 AHF= Table 59 A wh
o} o] A 2% EF EF AHFE 95.13~98.50
keal/kg/dZ H|%@ oIt 23y ¢, shadle
2 AEo aoAFT AT IYTH BE
FHQ zpol7t YERTE &, ZARRE HHT
FEFore] SAAFT HT APl e 2FY 2
obgl Hl3) &3ttt

Mg o] 5 20 Ud Fhote 37 HE I3A
HFge ZRGUYolrt 416~480keal, 13 Yot 536
~583kcal, £3td%ol 398~403kcal® HiLE vk 4l
ol (vi@ < 1995) ¥ ZAMNAA T 2Aro EFFYot
o) FFAFFo| o)EHT F2 FHeIU

Heining 5(1993)& 3/4€% RFggote] o]
o} oheial AF e 85.9kecal/kg/d, 1.09g/kg/doln,
AFGgore) AHFL 27 103.08keal/ke/d. 2.35¢/

FF : Formula fed group

MF : Breast and formula fed group

ke/de)e B1E vl glo) B dATe R{pggoly
AAFZ oMU vl HHFL 5T UL
b, QdFgYole AE fAIETH A

B A7l BaaYole] g AR vis I
obE-2 oA O 2 Butte 5(1987)0] H113k 218mg/dX
= ¥k, Picciano $(1981)0] 1~3714 Ate] €]
o= Bigdgolals 2ALE A AHTFY 292mg/d
b= fAlER T B3 B A7 Biggele] 3
B %o 0.2img/dE, 22 d=9 nF ZidY
olollA] ZAME 0.49mg/d(Butte ¥ 1987 : Picciano
% 1981) 2tk wgtoy}, Butte 5(1990)¢) 0.15
mg/d Bthe B9t v 2fgdoole] ofd A%
& 251mg/d2 ulF Gfole] AHFRT 5L FF
ottt

R oFoka AFFel AAFY HvEEd ol
2= Axo|n, B3| BRAdole) AE AHF A%
ol 5.44% &) BFslGTh 2y 2R T8
Aol olgAlol ol MHF F 75% ool FFEHL
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(Vuori 1979) 4719%5¢ Ao RATHE A 4
FrolollAlX EZYo] YERA st E 1 (Butte
5 1987)= o4 Kim 5(1998)2 +2viet 4ot
o] ARAPA WENES) 123%2 E3] BEHEY0]
A&E 38 32%= wA w2 v o] Afobe] A
B JFF5Re) B #ie] 879t}

olde] A4 Al 2FZ FYHQY Aol UEREA
ggtort Bfo FRE o9 ZARH e ol
"3} zinc-binding ligand®] £x}3o] o} ZAEFR
B} of 3u) 71 F-80] $7] W& (Cassey 5 1981)
o EHoguole] ofd Jde o aFe vd o &
Z3tttm AbR T

(2) BF 4~6/1de F94 A3
AF 4~670 YL o] fFrESA S EYLAc|BR A
ol FEFAE A 2EF AABHA @ IFL

2 83k Table 6 A|A1gk vuio} Zho] F¥a A

& v @3},

Aukd o ol fHFAS A 189 F%r
HF o] AASIA G 2FET wston, 53 ¢
F A oldel HFFHo] FoHOE F3I, o|FE
F4 AAjo R Agle] RRgdotite J139%
o9l A& #o] w3t

dF A F AN AUt AL olfrRFA
An o ol mat F9) 353 olE PR o), gFFgot
9 ¢ ERuUE A3she 9ot 17.44keal/kg/d,
olFREFAS AT QATAFol7t 94.80keal/kg/d
2 Z Ao|E Bt

ol A= o|FEFA =Y FE EKFIo}
9] oz HHrt JFFYdotEt Rrhe E3(De-
wey % 1992 ; Heining 5 1993)9} FAISI. Hei-
ning 5(1993)3 Butte 5(1990)2 3~6/1439 =
Frdgote] Aol g A7 ZHNE A

Table 6. Intake of nutrients from breast milk, formula and supplementary foods at 4 - 6month

Non-supplementary foods group

Supplementary foods group

Nutrient

. BF(n=5) FF(n=9) Total(n=14) BSF(n=16) FSF(n=23) Total(n=39)

Energy (kcal/d) 494.15494.60” 563.52+£97.85* 538.74+99.25* 544.90+83.89 708.63+96.17 641.46+97.66
(kcal/kg/d) 68.23+£29.43 77.44+14.83* 74.19+2055 70.70+13.57 948012223  84.92+22.43

Protein (g/d) 11.48+ 523 15.76%+ 4.78* 1423+ 520 11.81+ 245  20.20+ 462 16.76% 5.68
(g/kg/d) 1.60+ 0.89 2.16x 0.62* 196+ 0.75 1.524 0.30 2,69+ 0.59 221+ 076

Fat (g/d) 2141+ 021 2746+ 764 2209+ 521 2530k 847  32.26% 847  28.09% 8.63
(g/kg/d) 298+ 1.62 377+ 1.05 348+ 1.28 2.87+ 0.80 434+ 1.30 3.74+ 1.33
Carbohydrate (g/d) 61.07£1799 63.69+14.78** 62.75£15.35* 71.39+1048 84.62+2055 79.19+18.20
(g/kg/d) 841+ 3.7 877+ 2.16*  8.64t 2.25*  9.26+ 1.61 11.27+ 279 1045+t 256

Calcium (mg/d) 272.35+93.66 440.66+98.65* 380.55+95.46 309.57+49.48 563.38+99.21 459.25+83.14
(mg/kg/d) 38.07+2191 60.16+16.83 522742104 40.06%+ 6.85 74.76+21.24 60.53£24.05

Phosphorus  (mg/d) 157.71%£73.80 311.33+94.67 256.47+84.91 187.14+60.51 414.74+93.16 321.37+99.04
(mghkg/d)  22.04+1239  42.71£1529*7 353241722 2398+ 6.60 55.10£11.60 42.33+18.32

Sodium (mg/d) 208.61+94.15 225.06+87.35* 219.18+86.54 207.25:+72.60 305.58%+91.79 265.24+96.74
(mghkg/d)  28.78+£13.96 30.71+£11.32* 30.02+11.82 26.80x 9.36 40.51+£11.30 34.89+12.46

Potassium  (mg/d) 481.88+96.92 608.64+93.18* 563.37+84.15 563.00+85.59 789.101£92.98 696.34+95.41
(mghkg/d)  67.52+43.90 82.87+29.43* 77.39%3441 727611926 104.27+£26.22 91.34+28.13

Magnesium  (mg/d) 303441145 4070421490 37.00£14.26 3515+ 7.28  52.30+15.12  45.26x15.04
(mg/kg/d) 421+ 2.01 561% 213 511% 2.3 4.54+ 0.88 6.93+ 1.89 595+ 1.95

Iron (mg/d) 0.89+ 1.07 4.66% 3.22 3.32+ 3.20 1.35+ 0.58 6.36+ 2.71 431% 3.26
(mg/kg/d) 013+ 017 0.64+ 0.43 0.46x 0.43 0.17+ 0.07 0.83+ 0.32 0.56+ 0.41

Zinc (mg/d) 2.88+ 1.60* 3174 0.89*  3.04% 1.14* 442+ 280 449+ 1.91 4.46+ 2.28
(mg/kg/d) 0.38+ 0.24 0.43+ 0.11*  0.42x 0.16*  0.58% 0.39 0.60+ 0.25 0.59% 0.31

Copper (mg/d) 0.24+ 0.10 0.25+ 0.08 0.25x 0.09 0.26x 0.10 0.31+ 0.09 0.29+ 0.09
(mg/kg/d) 0.03+ 0.02 0.03% 0.01 0.03x 0.01 0.03+ 0.01 0.04+ 0.01 0.04+ 0.00

1) : Values are Mean+SD
*Significantly different between non-supplementary and supplementary foods fed goups(*p <0.05, **p <0.01)
BSF : Breast and supplementary foods fed group

BF : Breast milk fed group

FF : Formula fed group

FSF : Formula and supplementary foods fed group



od-8-ol7} 72.0kcal/kg/d, ol FF R4 & AAERE
d%ol7} 80.1kcal/kg/dR L, A& AH3= A7
o7} 87.2%kcal/kg/d, O1F-2E2& AR ATAY
o}7} 94.Tkeal/kg/dg8-& RudlNT &, & A
oA o] fEEAE AABEE BRAYH Fee
JZgfole] AHFER FABIR Y, EfrgdFerd
ALE o|BRO G HHFEE BT

ol AH %L v ATFGUL ol EF olFE
Z2) FEdRd et 229 Aolg HILon, Bf
ojofole] AL o] FRFAL MK e Ffrotst
AH s gfote ol A FE 47} 2.88mg/d, 4.42
mg/d2 BRHE@=GU3] 1995)9] 55.96%, 88.36
%, QFGgolel M 3.17mg/d, 4.49mg/d= A
Zare) 63.36%, 89.70%Act. Pl=¢] Krebs 5(1994)
o] B ¥ 5719 Y] BHgYgets) ofd AT Bhr
oo HAFES 49 0.8lmg/d, T/} ol FEEAS
a7 AFSAE A4S 0.98meg/dE ¥ ZAEHI B

% Bt
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Bates 5(1990)& 933 Fujo} Frote] okd 2
B HPEE lfE S ANt B Gfel>
‘ol gao] FAL 0] §Fo] R o FHFAE AH
3 GRol > BART} ojdgtFge] ¥ AFoE oF
HZAL A e ol ¢oR Buste o FEFH
ANE Zzam gley, 1 A7)7} vkE 5~671¥ A
7t Attt Bag v gk 2y oA
o] E oS Zhiu Bfol viE FFEE W1
guozel &A%s o & By oy} & 4F9
AE2 sl BRU B ofd FFgol wE 7
Qo8 2 (Krebs 5 1994) ol F2524]9] AFdA
T Ao g Aoz ARt

(3) A% T~k Y] G2 A

1990 2R G YZFAL B M (LA R 1990)9 ¥
22(1991)9) Bad] o5t 7~9HHd A4 80~
90%7} olFREFAE ANFTL sFen ofd w2}
2 7oA Table TolM 9} o) o] A|7]1& 2}

Table 7. intake of nutrients from supplementary foods at age 7 -9 months

Nutrient BSF(n=5) FSF(n=21) ESF(n==13)

Energy (kcal/d) 556.65+96.01" 640.83+97.53 668.841:86.18
(kcal/kg/d) 75.18+16.82" 75.77+22.81 73.92+11.55

Protein (g/dy*** 10.25% 2.50° 2213+ 5.54° 27.04% 3.08*
(g/kg/d)*** 1.38+ 0.30° 262+ 0.76 2.99+ 0.41°

Fat (g/dy*** 22.85+ 3.80° 2484+ 7.25° 13.75+ 2.59°
(g/kg/d)*** 3.10+ 0.67° 2.94+ 1.00° 1.53+ 0.34"

Carbohydrate  (g/d)*** 73.63+18.47° 81.65+23.65" 109.91+£14.62°
(g/kg/d)* 9.92+ 2.45° 9.64+ 3.09° 1213t 1.84°

Calcium (mg/d)*** 230.26+99.22° 605.15:+95.31° 732.661+96.91°
(mg/kg/d)*** 30.70+12.00° 71.41+£21.12° 80.36:14.25*

Phosphorus (mg/d)y*** 168.97+87.50° 450.94+93.51° 522.69:+78.65°
(mg/kg/dy*** 22.37+10.10° 53.43+17.77* 57.72+ 9.54*

Sodium (mg/d)** 148.491+47.25° 369.64+95.68° 337.34+97.39°
(mg/kg/d)y** 20.29+ 7.46° 43.67+16.47* 37.18%£11.29*

Potassium (mg/d)*** 417.71+£70.13" 830.98+89.83° 886.04+96.47°
(mg/kg/d)** 56.74+13.18° 98.69+31.34* 97.49+15.33

Magnesium (mg/dy*** 22.76% 6.01° 53.72+18.72° 73.82+18.88°
(mg/kg/d)y*** 3.09+ 0.95° 6.38+ 2.45* 8.09+ 1.92*

lron (mg/dy=** 061+ 0.36° 7.24% 2.65° 8.78+ 2.03*
(mg/kg/d)*** 0.08+ 0.04° 086+ 0.34* 0.97+ 0.26*

Zinc (mg/d)*** 1.97+ 0.14° 441+ 1.64° 4.78+ 1.64
(mg/kg/d)*** 0.13+ 0.0t° 052+ 0.20* 0.52+ 0.17*

Copper (mg/d)y** 0.15% 0.04° 032+ 0.11* 0.42:+ 0.18*
(mg/kg/d)* 0.02% 0.01° 0.04+ 0.02* 0.05+ 0.02*

1) : Values are Mean=SD

ab,c : Values with the same letter are not significantly different among 3groups(**p <0.01, ***p<0.001)
BSF : Breast and supplementary foods fed group

FSF : Formula and supplementary foods fed group
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olf-BE4(BSF), ¥79 olfE3A(FSF)E &3t
of AAEHE 283 A olfFEF T AFshe o
F(ESF).oZ Lro] J9a A HE s 1ot

A o g ESFTFY d%4 43 3o] BSFY FSF
8ok Bgon], 1 FA% BSFEY 437t 843
2ot

A 2§79 d AHFY 2ol oy, vy
AR e 7S BSF7} 10.25g/d, FSF7F 22.13g/d,
ESF7} 27.04g/d2 ESFe] ©ald 437} fej8es
wgton], FAo H3Fx ESF7F 109.91g/dZ BSF
2] 73.63g/d1} FSF9) 81.65¢/dxth felH o2 =gt
o}, whd A FHE 23] ESF7 13.75g/d= BSF
U FSF9 22.85g/d\} 24.84g/dBTh Wskch ol
A2 2 Fae] gk TAul= BSFrF 7.4:39.7 © 529,
FSF7} 13.8:35.2:51.0. ESF7F 16.2:18.1 : 65.7
o= ESF7} o2 ol nl& Ade] 4F 7407 %
o, delAs g d3F FAu) & Ao YE
o ol2M o]fHEAe Fa FYAFo] Bl
Y3 FAAEYE 3 B 5 ANt

243} 919) A2 e ESFFo| 732.66me/d, 522.69
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) BSFZo| 230.26mg/d, 168.97Tmg/d= Hojx oz
3o 2o ggon ESF, FSF#o| 2&F3#HG o
4 & FFY dks), BSFT2 3339 40~50%
&t ol2x] Eyul HE AMHAFe 4S ESFo+
FSFZo| Z+zt A% 87.78%, 72.42%2) 8.78mg/
d, 7.24mg/dE 4§ v, BSFTE 6.1%2) 0.61
mg/d9 @& AFHFFES B ol FFAHFE
ESF$} FSFZolAE d8%e) 956%2) 4.78mg/dsh
88.2%¢] 441mg/d, BSFFIAE AgE) <F 194
%9 19Tmg/dE A#% Aoz Jeht ESF 2 FSF
Bt} BSFY o} AFH o] foFH oz dgirt 72
AH e BSFTo| FSF 2 ESFTo Bl8] #A3) @3t
o} e Ty olde] HAuIE2 Q3|8 BSFIol
2 BEE 1YY

B zA A BSFTY Ui AFFo] Murge=
2 gojzley, 53 aud HHAFE Az oty
Adpolso] B4t olfrF o 4% 10.9mg/d
9} H)$3 50|32} (Van Steenbergen 5 1991),
olE2] AAF T B HAFS 1.60mgke/d=
2 zA A9 1.38mg/kg/dBtt 2313 2349 (Ku-

sin ¥ 1991). & FAE 939 ol FEITAE HA

= A7) ZHg%ole (Black 5 1983) ©EiE A
ol = Ayt $E)] W XA RIAT.

ol¢} o] BSFTe AF o] §3] B ol B
o 4R FUa o] FA7IzE Aol wet A
Zadchs A3 BSFTY olf i3S F2 852
2 FSFU ESFZ 2 AT 9okl ¥lsl Apgolvt
guld e Ae gloma Rujrt AX g F71 4
& AEL AFHs] wgielx, viAHe R ojrUEY
gfote] olfrFAd gloiM dPA HFHRTE &
Ao 448 F= ZRY 94 AE(Van Steen-
bergen ¥ 1991)2] A2 2 Alg €}

Fischer 5(1981)9) |72}l <J3td Fa @ o}
o] H#Hu]go] 0.08:1.00¢ W F - ol FFE
o] 7 $11, olHt} BE wE Tl FFEo] AR
Z2Ea, v ot Bg dE olde] FFEel
ZAads skt o] st ofde] M= 2
gr2he-2- 5l7] W2y 1 Y9de g B sHd
2 Agd £ ok AA, 729 F5E M= de
A X gz T Fo] B ofdo] of T Ae]
219}9] binding sites?} Aoz A4 % 2
82189 37} fEolH(Evans 1973). B4, ojd&
Yoz e FZ EIAF)E hepatic thionein®]
F4-e Z7HA712, TElE ol % thionein®t &4
2 A& gt 28 o] H3HAlE lysosomes] 9
] Wol 2o A A bile canaliculig 3 sl dHEv-
ans 1973). AA, o} 9] & AHFE Tl st
= & AAE A9 thioneind] A4S F7HA &
oz o) o]lFE oA 7] HFoict.

4. IR YILS

1) /oY MNHZF

AZF, A% T ZAGA AAASRE= Table 890
AA| g vhetk 2T},

£ Ao Falg A% 1~97148 FHote) AAA
ZX & 3 poblh g EEX(HWP20134ES 1994)9F
71ek 49| ot M FAME FPFES] A7](iE
%1995 98 T 19939 AR

oA A7l 1~37dl AFHE Fotg AF, A
%, w2led, 715EH. kaupATE Table 7oA %
o) YT wet AR FHA Ao
& YEhAE dsted, A A9 ZR9
Gotst EdGGort AdgdYotdl HlE ¥ FE
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Table 8. Anthropometric measurements of infants
1~3 months BF(n=17) FF(n=18) MF(n=16)
Weight(kg) 5.5+0.9" 54+1.0 5.6+0.8
Height(cm) 588+34 58.7+2.38 57.6+3.6
Head circumference(cm) 385+15 378+14 38.1£1.1
Chest circumference(cm) 40.5+2.2 38.7£26 40.0+2.2
Triceps skinfold thickness(mm)** 12.0+1.8* 10.0+1.5° 11.1+1.4°
Kaup's index 159415 15.5+2.0 16.7+1.7
4~6 months Non-supplementary food fed group Supplementary food fed group

BF(n=35) FF(n=9) Totalin=14) BSF(n=16) FSF(n=16) Total(n=39)

Weight(kg) 7.6+0.7 73107 74£0.7 7.8x0.6 76107 76x0.7
Height(cm) 63.1+3.0 662+29 65.1+3.2" 67.9+3.3 66.7 £2.7 67.2+3.0
Head circumference(cm) 41.3+20 41.2+0.7 41.2+1.2 420413 417%1.6 41.8+1.5
Chest circumference(cm) 440+2.2 428+20 43.2x21 442417 429+2.1 43.4+2.0
Triceps skinfold thickness(mm) 11.6+2.2 114421 11.5+2.1 12.5+2.2 10.5+1.3 11.3+£2.0
Kaup's index 18.8+1.9 16.7+1.0 17.4+1.6 16.9+1.5 17.0x1.6 17.0x15
7~9 months BSF{n=5) FSF(n=21) ESF(n=13)
Weight(kg)* 7.5+0.6° 86+1.1° 9.1 +1.1°
Height(cm) 68.7+2.2 71.2£25 703 £3.1
Head circumference(cm) 422+1.4 43.2%1.1 436 £1.3
Chest circumference(cm) 427+1.8 446+27 45.02+1.6
Triceps skinfold thickness(mm)*** 11.3+1.3° 109%2.1° 14.2 £2.1°
Kaup's index** 15.8+0.7° 17.042.0* 18.5 £1.5°

1) : Values are Mean£SD

a,b : Values with the same letter are not significantly different from groups(*p <0.05, **p <0.01, ***p<0.001)

# - Significant difference between non-supplementary and supplementary foods fed goups at p<0.05

BF : Breast milk fed group FF : Formula fed group ~ MF : Breast and formula fed group

BSF : Breast and supplementary foods fed group ESF : Exclusively supplementary foods fed group

FSF : Formula and supplementary foods fed group
By “1 INEAAE EFF ot BFdgotl w3 1:}*

o] f2712 4~67¥F FoleL I AF BEfAUYet T HolUr. olv WES( 1995)4% Dewey &
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Fig. 1. Mean weight gain from birth of different feeding
groups classified at 3 month intervals.

Fig. 2. Weight for age Z-score of different feeding groups
claasified at 3 month intervals.



Table 9. Correlation coefficients between intake of pro-
tein or zinc and weight gain

Weight gain
Protein intake Zinc intake
{g/d) (mg/d)
1-3 Months BF -0.2258 0.6554*
FF . 0.4354 0.0073
MF -0.1079 0.1404
4 -6 Months BF 0.5386* 0.0914
FF 0.2757 0.0322
BSF 0.6557* ~-0.1862
FSF 0.2330 0.2019
7 -9 Months BSF 0.6897** 0.5863*
FSF 0.6233** 0.5252*
ESF 0.6782** 05677*

* Signigicant at p<0.05 ** Signigicant at p<0.01
BF : Breast milk fed group FF : Formula fed group
MF : Breast and formula fed group

BSF : Breast and supplementary foods fed group
FSF : Formula and supplementary foods fed group
ESF : Exclusively supplementary foods fed group
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