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Effects of soy-based formula on infants’ growth and
blood laboratory values spanning 3 years after birth

Ji Eun Yoon, M.D., Mi-Jung Kim, M.D. and Heon-Seok Han, M.D.

Department of Pediatrics, Chungbuk National University College of Medicine, Cheongju, Korea

Purpose : We compared body growth, blood cell counts, and chemistry among infants receiving soybased formula SF)

breast milk (BM), and casein-based formula (CF).

Methods : Fullterm neonates delivered at our hospital from June 2001 to August 2003 were recruited and divided into 3
feeding groups BM=20, SF=19, CF=12) according to the parents wishes. Breast feeding or artificial formulae were given
during the initial 3 months of age: thereafter, weaning foods were added freely. Height, weight, head circumference, skin-fold
thickness, and mid-arm circumference were measured at birth and 1, 2, 4, 5, 12, and 36 months of age. Cell counts and
blood chemistry were analyzed at 5, 12, and 36 months of age.

Result : At 5 months of age, body weight was the lowest in the SF group: the height was similar among all groups. There-
after, there were no differences in height or weight among the groups until 36 months of age. Hemoglobin was the lowest
in the BM group at 5 and 12 months of age (K0.05). At 5 months of age. serum cholesterol, BUN, phosphates, and K+
were significantly lower in the SF group: thereafter, all chemical parameters were similar until 36 months of age.
Conclusion : Infants fed with SF showed normal growth during the first 3 years of life as compared to infants fed with BNV
and CF. Low values of serum phosphates and K+ at 5 months of age in the SF group, despite the high mineral content,
suggest that further investigation is needed for effective mineral absorption. (Korean J Pediatr 200952 :28-35)
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Table 1. Comparison of Components in Breast Milk, Soy-Based Formula, and Casein-Based Formula (per 100 mL)

Soy-based formula

Nutrients Breast milk Casein-based formula
Newborn Infant Toddler
Calorie (Kcal) 65.0 67.8 725 70.0 60.9-73.7
Carbohydrate (g) 7.20 7.01 831 714 7.00-8.54
Protein (g) 1.10 2.43 2.60 2.80 1.53-2.73
Fat (g) 3.50 3.34 3.20 3.36 1.96-3.97
Cholesterol (mg) 15.0 - - - -
Fiber (mg) 0.00 543.00 670.00 627.00 -
Calcium (mg) 27.0 58.0 51.1 77.0 47.6-107.9
Phosphorus (mg) 14.0 33.0 429 60.4 25.2-62.2
Iron (mg) 0.1 0.9 1.6 1.2 0.7-1.3
Zinc (mg) 0.3 0.8 0.8 0.6 0.4-0.7
Copper (ug) 20.0 45.0 30.0 455 42.0-64.4
Vitamin A (ug) 47.0 57.1 75.2 63.0 67.2-98.0
Vitamin D (ug) - 0.76 0.81 1.25 1.09-1.33
Viamin E (ug) 0.40 1.34 1.75 1.34 0.56-1.40
Vitamin K (ug) - 3.34 4.60 3.79 4.90-11.66
Vitamin Bl (mg) 0.01 0.04 0.09 0.06 0.04-0.07
Vitamin B2 (mg) 0.03 0.05 0.09 0.15 0.08-0.16
Vitamin B6 (mg) 0.01 0.07 0.14 0.04 0.04-0.07
Folic acid (ug) 0.20 12.9 219 114 10.4-14.0
Vitamin B12 (ug) - 0.15 0.20 0.29 0.22-0.29
Vitamin C (mg) 5.0 8.1 10.1 7.0 6.6-9.2
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Fig. 1. Comparison of body weight among the 3 feeding groups from birth to 3 years of age ("P<0.05).

Table 2. Comparison of Body Measurements (SDS) of the Infants among the 3 Feeding Groups from Birth to 3 years of Age
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BM SF CF P-value

BW-SDS (n=20/19/19/16) (n=19/17/16/14) (n=12/12/10/7)

at birth 0.25%1.02 -0.24%0.78 -0.06*£0.79 0.2701

5 mo 0.83+1.23 -0.37£0.90 0.36£0.60 0.0036

12 mo 042+1.14 -0.45+0.99 0.34+0.51 0.0552

36 mo 052+1.03 -0.41*0.64 0.07£1.08 0.0725
HT-SDS (n=11/18/18/16) (n=13/17/16/14) (n=4/12/10/7)

at birth 0.38+0.74 0.17£0.62 0.61£0.98 0.7503

5 mo 0.19£0.82 -0.41%0.70 0.52£0.69 0.2389

12 mo 0.14£0.78 -0.30£0.75 0.20£0.79 0.2544

36 mo 0.28+0.64 -0.43%0.50 -0.14%0.59 0.2754
HC-SDS (n=11/16/18/16) (n=13/17/16/14) (n=4/12/10/7)

at birth 0.76 £0.85 0.68+0.55 1.04+0.97 0.6926

5 mo 0.15%0.92 -0.12£0.65 0.24+0.79 0.8094

12 mo 0.06£0.71 -0.12*£0.86 0.10£0.67 0.9350

36 mo 0.37£0.77 -0.03£0.78 0.19+0.58 0.3213

n=no. of infants at birth/5 mo/at 12 mo/at 36 mo of age

Abbreviations : SDS, standard deviation score; BW, body weight; HT, height; HC, head circumference; BM, breast milk; SF, soy-

based formula; CF, casein-based formula
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Fig. 2. Comparison of height among the 3 feeding groups from birth to 3 years of age ("P<0.05).

Table 3. Comparison of Body Fat Mass of the Infants among the 3 Feeding Groups from Birth to 3 years of Age

BM SF CF P-value

SFT (cm) (n=11/15/16/16)) (n=11/16/15/14) (n=3/11/9/7)

at birth 71%25 6922 10.1+2.1 0.1182

5 mo 134+54 10.2+22 12.0*+25 0.3747

12 mo 139+25 97122 145+34 0.0003

36 mo 13.3+29 11.0*+1.8 134+36 0.0697
MAC (cm) (n=11/16/17/16) (12/17/15/14) (n=3/11/10/7)

at birth 11.0*+1.2 108+1.2 106+0.7 0.9719

5 mo 16.0*+1.6 147+13 158+0.9 0.4755

12 mo 155+1.2 151+1.1 16.1*+1.1 0.0825

36 mo 17.1%+3.0 16.0*+1.2 168+1.2 0.2545

n=no. of infants at birth/5 mo/12 mo/36

formula

mo of age
Abbreviations : SFT, skin fold thickness; MAC, mid-arm circumference; BM, breast milk; SF, soy-based formula; CF, casein-based

Table 4. Blood Cell Counts and Iron Status among the 3 Feeding Groups from Birth to 3 Years of Age

Age (mo) BM (n=17/17/14) SF (n=16/17/14) CF (n=12/8/12) P-value

5 10.3£1.27 11.4%0.76 11.3+0.63 0.0165

Hb, g/dL 12 11.3£0.69 11.8£0.42 115+0.42 0.0392
36 12.3£0.61 11.9%£0.92 115+0.67 0.1131

5 74.8+6.39 77.18%+2.61 76.9+252 0.3522

MCV, fl 12 745+ 455 7741290 76.71£2.04 0.0641
36 79.9%+3.05 80.7+4.46 779+1.27 0.0694

5 10,334+3,370 10,033%4,031 8,903+2202 0.6388

WBC,/mm® 12 9,838+1,953 9,732%2,200 10,618 +1,749 0.5775
36 8717%+2361 7220%+2814 8,839+2203 0.2137

5 326.1+1189 367.81+80.9 310.0+1215 0.2548

Platelet, x10°/mm® 12 324.2+50.6 32271728 355.3+t51.8 0.4269
36 310.6+54.6 263.4+66.0 319.1+£97.8 0.0507

5 5221224 64.8+24.4 53.6%26.9 0.3166

Fe (ug/dL) 12 61.7+35.4 64.4+31.1 62.2+t26.4 0.9039
36 90.8+32.0 79.63+37.8 7531257 0.6156

5 338.2+975 355.3+103.1 318.7£60.7 0.074

TIBC (ug/dL) 12 369.71+39.1 362.1+65.6 340.7+£476 0.3359
36 316.8+58.7 313.9%+38.0 323.1+t446 0.9213

5 158*7.3 172*6.4 16.3%+65 0.4527

% saturation (SATP) 12 165*£8.7 17.8£8.0 180+74 0.7422
36 29.1+10.0 25.3+11.3 23.2+7.3 0.4652

n=no. of infants at 5 mo/12 mo/36 mo of age

Abbreviations : SATP, transferrin saturation=Fe/TIBCx100; BM, breast milk; SF, soy-based formula; CF, casein-based formula
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Table 5. Blood Chemistry among the 3 Feeding Groups from Birth
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5ol AT BUN2 A% 5Al€el & Ff, Efw, B
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zhol7F oAt Ful &L 5/EelA Bhiat, 7T, TR
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4 o]Fo= Aol 7k Utk M A kel HEFNa) A4(CD

to 3 Years of Age

Age (mo) BM (17/17/14) SF (17/16/14) CF (12/7/12) P-value
BUN (mg/dL) 5 5.3£3.43 10.29+2.59 8.8+1.19 0.0001
12 10.4*£4.28 12.88+3.53 105*£1.92 0.0614
36 115*£2.41 10.64%3.00 12.7£2.21 0.1783
Cr (mg/dL) 5 05%£0.09 0.42%+0.16 05%+0.10 0.0908
12 04%0.14 0.40%+0.10 0.5+0.08 0.0646
36 06*£0.12 0.49+0.11 0.5+0.08 0.4062
Protein (g/dL) 5 6.1£0.34 6.21+0.33 6.21+0.38 0.7151
12 6.7£0.35 6.7+0.37 6.91+0.45 0.2786
36 72+10.34 7.0%+0.39 7.0%+0.38 0.6287
Albumin (g/dL) 5 42+0.22 4.27+0.17 43%0.22 0.5419
12 43+0.14 4.49+0.27 4.45%0.20 0.0622
36 4.7%+0.29 456+0.27 464+0.24 0.4706
Chol (mg/dL) 5 163.1*£26.73 129.2+23.39 143.6+18.89 0.0006
12 167.4+32.42 154.3+19.91 146.5+16.75 0.1473
36 1629*16.7 150.9+23.95 163.31+30.53 0.3597
Na (mEq/L) 5 138.8*£2.14 139.8+1.39 136.1+4.88 0.1237
12 138.6*£2.61 1385+2.75 138.0%+3.07 0.9826
36 1425+3.82 139.9+254 140.0*+1.15 0.0606
K (mEq/L) 5 45+0.45 4.0%0.23 46+0.29 0.0124
12 45+0.27 46%0.20 4.7%0.29 0.1378
36 44%+0.26 41+0.87 43%0.26 0.2649
CI (mEq/L) 5 1045*3.51 102.8+2.17 101.1%+5.27 0.5078
12 103.2*£1.93 102.6%+2.08 102.3%+2.72 0.7169
36 105.6*£2.37 103.7%+2.79 105.1+254 0.2130
HCO3 (mEqg/L) 5 21.3+2.42 191*1.05 19.0£1.72 0.1970
12 19.0£3.03 18.8*£1.97 17.75+1.58 0.3882
36 23.21+4.48 21.3%+2.30 2057+2.37 0.2314

n=no. of infants at 5 mo/12 mo/36 mo of age

Abbreviations : chol, cholesterol; BM, breast milk; SF, soy-based formula; CF, casein-based formula

,32,



Effect of soy based formula on infants’ growth and blood laboratory findings for 3 years after birth

Table 6. Minerals, Trace Elements, and IgE among the 3 Feeding Groups from Birth to 3 Years of Age

Age (mo) BM (17/16/14) SF (17/16/14) CF (12/7/12) P-value
Ca (mg/dL) 5 10.8£0.8 10.72£0.4 109+05 0.7780
12 105*£04 10.7£0.4 10506 0.2296
36 10.3£0.4 10.1£0.3 10506 0.1869
P (mg/dL) 5 54+05 459+0.4 6.0+0.5 0.0139
12 54+04 548+0.4 54+04 0.8634
36 5.3+0.5 50%+0.6 49+04 0.2204
ALP (U/L) 5 615.8+245.7 514.94+1245 563.2+t115.1 0.3310
12 554.6+163.6 51893+151.2 548.0+139.2 0.5256
36 498.0+t123.2 463.7+1254 4679*87.6 0.5580
Zn (ug/dL) 5 91.6%+33.3 81.9%+16.0 87.7116.2 0.8094
12 74.8+179 93.8%+28.0 93.8£28.0 0.1249
36 83.9+21.7 88.31+20.1 109.7+276 0.1299
Cu (ug/dL) 5 97.31+26.8 11852406 95.8+23.1 0.2822
12 119.2+28.3 1182%£29.6 131.4%+30.2 0.5377
36 133.6+275 151.6*£335 146.9+20.6 0.1975
IgE (IU/mL) 12 23.8+37.2 195*15.1 215%32.7 0.6662
36 86.01+82.2 65.2+62.3 101.3+167.8 0.8348

n=no. of infants at 5 mo/12 mo/36 mo of age

Abbreviations : ALP, Alkaline Phosphatase; BM, breast milk; SF, soy-based formula; CF, casein—-based formula
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Effect of soy based formula on infants’ growth and blood laboratory findings for 3 years after birth
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