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ABSTRACT

In Korea, the concerns about the consumption of soy-based infant formulas have received considerable public attention. It has
been known that the n-3/n-6 ratio of soy has a beneficial effect on the health. This study was conducted to investigate whether the
soy-based infant formula has an effect on the composition of fatty acids in erythrocytes with regard to the plasma lipid levels in full-
term infants. The infants who were delivered at Kyung Hee Medical Center were recruited. Experimental groups were the breast
milk group(n = 17), soy-based infant formula group(n = 12) and casein-based infant formula group(n = 19). Anthrophometric
and dietary assessments were performed and the composition of RBC fatty acids and blood lipid levels were measured. The body
weight, length, chest circumference and head circumference of the subjects were normal growth range showing no significant
difference among the experimental groups. The ratio of n-3/n-6 ratio in breast milk, soy-based infant formula and casein-based
infant formula were 0.11, 0.14 and 0.13, respectively. N-3/n-6 ratio of the subjects' ervthrocyte fatty acids for each groups were 0.
18,0.21 and 0.17, respectively. The levels of DHA in breast milk, soy-based infant formula, and casein-based infant formula were 0.
68, 0 and 0.25% of total fatty acids. Meanwhile, the levels of DHA of erythrocytes in cach group were 0.30, 0.30 and 0.35% of total
fatty acids, respectively. Most of the fatty acids of erythrocyte were not significantly different among the three experimental groups.
The blood lipid levels of cach experimental group were normal range. The total lipid level of casein-based formula group was higher
than that of other experimental groups and LDL-cholesterol level of soy-based formula group was the lowest among the three

groups. (Korean J Nutrition 34(7) © 778~ 1785, 2001)
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Table 1. Nutrient composition of infant formulas (/100ml)

Breast Casein-
Components milk  S0Ybase pocoi CODEX” ESPGAN®

(> 30days) formufa formula

Protein(g) 0.9 20 1.6 1.8 1.8

Fat(g) 4.2 3.5 35 3.3 4.0

Carbohydrate(g) 7.0 7.5 7.2 10.8

Calorie(kcal) 70 70 67.4

Calcium(mg) 28 60 46.8 50 60

Phosphorus(img) 15 41 26.0 25 30

lron{mg) 0.04 0.75 0.78 1 1

Potassium(mg) 58 91 57.2 80 50mEq/L |

Sodium(mg) 18 20 182 20  SOmEgL |

Vit. C(mg) 4.0 7 6.5 8.0 8.0

Vit. A(LLU) 200 167 221 250.0 250.0

Vit. D(I.U) 20 44.8 45.5 40.0 40.0

Vit. E(.U) 0.32 1.0 0.78 0.7/g LA 0.7/g LA

1) CODEX: Joint FAO/WHO Food Standard Program Codex Alime-
ntary commission: Recommended international standards for foods
for infants and children. 1976.

2) ESPGAN: ESPGAN committee on nutrition. Guidelines on infant
nutrition 1. Recommendations for the composition of an adapted
formula. Acta Paediatr Scand. 1977.
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Table 2. General characteristics of the subjects

Soy-based Casein-based
Breast milk" formula formula
(n=17) n=12) (n = 19)
Maternal
Maternal age (yr) 303 + 34° 310+ 38 316+ 35
Gestational age 400+ 13 398+ 09 399+ 13
(wk)
Pre-pregnancy 550+ 67 545+ 75 551+ 93
wi(kg)
Pregnancy wt 158+ 53 149+ 46 153+ 58
gaintkg)
Parity 1.2+ 04 174+ 10 1.4+ 05
nfant T

Birth weight(g)  3359.4 & 3169 3414.2 + 378.8 3535 1 519.6

Birth height(cm) 51.4 + 1.9 5108+ 13 519+ 27
Bith head circrm) 348 + 15 351+ 1.8 342+ 10
Bith chest cifem) 333+ 13 336+ 16 330+ 19

Male/Female 8/9 9/3 11/8
1) Breast milk: Group of mothers, and infants who fed breast milk
for 16 weeks, Soy based formula: Group of mothers, and infants
who fed soy based infant formula for 16 weeks, Casein based for-
mula: Group of mothers, and infants who fed formula for 16 weeks
2) Values are Mean + SD
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Table 3. Fatty acid composition of breast milk, soy-based, and casein-
based infant formulas (% of total fatty acid)

Faﬁy Breast milk Soy-based Casein-based

acids formula formula
c 8:0 0.17 + 0.03 (.58 + 0.42 0.79 + 0.69
c10:0 1.76 + 0.21 2.81 +0.11 1.27 + 0.71
c12:0 6.71 + 0.85 2565 £0.21 16.47 + 1.26
cl14:0 7.44 + 1,28 10,14 + 0.08 8.42 + 0.62
cl16:0 22.18 + 1.35 11.95 + 0.22 19.99 + 0.34
c 16 : 1 4.00 +0.44 .11 + 0.05 0.80 + 0.04
c18 : 0 5.31 + 0.41 7.10 + 0.06 498 + 0.47
c 18 :1 30.05 + 0.95 15.07 £ 0.07 23.51 £ 094
c 182 18.22 + 145 24.86 + 0.10 19.36 + 0.62
c18:3 1.44 + 0.19 5.60 + 0.13 2.39 +0.12
c18 : 4 0.15 + 0.01 nd 0.16 + 0.07
c 201 1.44 + 0.19 0.04 + 0.02 0.80 £+ 0.40
c 202 0.43 + 0.03 0.04 + 0.05 0.09 + 0.05
c 204 0.43 + 0.03 nd 0.02 + 0.01
¢c20:5 0.60 + 0.05 nd 0.05 + 0.03
c22:0 0.30 + 0.10 0.06 + 0.03 0.10 + 0.06
c22:6 0.70 + 0.10 nd 0.25 4 0.10
, SFA 45.84 + 1.20 58.35 £ 0.13 52.73 + 0.38
S MUFA 3047 + 2.21 13.07 + 0.07 2351 £ 094
2 PUFA 24.58 + 0.20 28.59 + 0.05 22,76 £ 0.16
2 N-3 2.34 +0.18 360 + 0.10 2.69 + 0.05
) N-6 20.41 + 0.33 24.86 £ 010 19.48 + 0.31
N-6/N-3 8.82 6.91 7.24

1) Breast milk: Group of infants who fed breast milk for 20 weeks,
Soy based formula: Group of infants who fed soy based infant for-
mula for 20 weeks, Casein based formula: Group of infants who
fed formula for 20 weeks

2) Values are Mean + SD

3) nd: not detected
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Fig. 1. Comparisons of nutrient intakes with RDA in the infants fed
soy-based formula and casein-based formula. * : RDA(Recommended
dietary allowances) : 8201 QoFHARE 7XIHA 2000.
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Table 4. Fatty acid composition of infants' erythrocytes at 16
weeks of age (% of total fatty acid)

Breast-milk Soy-based Casein-based

n=17) formula formula
cC12:0 269 + 1.44 248 + 090 2.27 +0.83
cC14:0 2.35 + 0.63 2.56 1 0.81 2.68 + 0.76
C16:0 2242 £ 1.76 21.88 + 1.62 2294 + 3.14
cC16 1 253 +£0.72 237 +0.70 2.65 + 0.90
cC18:0 2425 + 436 2368 + 299 23.85 1+ 2.30
Cc18:1 11.00 + 2.65 1043 + 196 11.23 + 239
C18:2 8.57 + 3.30 771 + 263 7.74 + 3.07
C18:3 0.26 + 0.05 0.25 + 0.07 0.26 + 0.06
C 20 :1 1.73 £0.80 1.83 + 0.82 1.59 + 0.65
C20:4 14.28 + 4.29 16.35 + 4.01 14.84 + 3.37
C20:5 272 £ 098 3.07 + 098 3.24 £1.03
c22:0 1.21 £0.58 0.98 + 0.62 1.17 + 0.59
C22:4 1.67 + 091 1.63 + 097 1.40 + 0.55
Cc22:5 0.56 +0.12 0.49 + 0.10 0.52 +0.13
Cc22:6 377 £1.59 427 £ 173 362 +£1.38
5 SFA 5292 £567 5159 £ 368 5291 4 513
S MUFA 1526 + 258 1463 190 1546 + 236
S PUFA 3183 £564 3378 + 440  31.63 4 4.26
> N-3 6.75 + 2.32 7.59 + 2.18 712 + 2.02
3 N-6 25.08 = 4.92 26.19 + 4.17 24.51 £+ 3.10
N-6/N-3 3.72 3.45 3.44

1) Breast milk: Group of infants who fed breast milk for 16 weeks,
Soy-based formula: Group of infants who fed soy based infant for-
mula for 16 weeks, Casein-based formula: Group of infants who
fed formula for 16 weeks

2) Values are Mean + SE and expressed as % of fatty acid
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Table 5. Plasma lipid profiles of 16 weeks-old infants

. Soy-based Casein-based
Plasma lipids Breast-milk fi ! fo |
p ” ormula ormula
(n = 17) n =12 (h =19
TL(mg/dl) 405.57 + 43.8" 366.95 + 39.7° 328.12 + 51.7°
TG(mg/dl) 100.74 + 30.4 103.64 + 32.8 91.55 + 28.1
PL{mg/dl) 152.77 + 225 155,15 + 31.2 164.56 + 255
TC(mg/dl) 149.34 + 345 129.64 + 10.4 14257 + 22.8
VLDL-cholimg/idl) 20.15 + 6.1 2073 + 6.6 1831 + 5.6
LDL-cholimg/dl} 93.54 + 28.9° 72.09 + 11.9" 86.83 + 23.5®
HDL-cholimg/dl) 35.65 + 10.3 3683 + 9.0 3743 + 7.0
LDL/HDL ratio 281 + 1.2 209 + 0.7 250 + 1.4

1) Breast milk: Group of infants who fed breast milk for 16 weeks,
Soy-based formula: Group of infants who fed soy based infant for-
mula for 16 weeks, Casein-based formula: Group of infants who
fed casein-based formula for 16 weeks

2) Values are Mean + SE

Means with the different alphabets in the same row are significantly
different at p < 0.05 by Duncan's Multiple Range test

TL: total lipid, TG: triglyceride, PL: phospholipid, VLDL-chol: very
low density lipoprotein cholesterol, LDL-chol: low density lipopro-
tein cholesterol, HDL-chol: high density lipoprotein cholesterol
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