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ABSTRACT

This study was conducted to evaluate the nutrition quality of the commercial infant formulas
and to seek the solution to the establishment of the standard of nutrient requirements for in-
fant formula in Korea. Nutrition informations were obtained from the labels of nineteen comm-
ercial infant formulas manufactured by 3 different companies, and the actual amounts of some
nutrients were analyzed and compared to the labeled amounts. In addition, the nutrient com-
position of the commercial infant formulas was compared to the composition of breast milk,
RDA for infants, and Codex standard for infant formula, The kinds of mincrals, vitamins and
special components added to the commercial infant formulas were the major differences among
3 manufacturers. For some nutdents, the analyzed amounts were lower than the labeled
amounts. In addition, when different batches of the same kind of infant formula were analyzed,
the large variations in the amounts of certain nutrients were noted. These data suggest that the
nutrition labeling informations need to be validated, and nutrients added to the formulas are to
be homogenized thoroughly. In order to solve these problems, therefore, like other countries,
we need to establish the standard of nutrient requirements for infant formulas. Considering the
available data on breast milk composition, RDA for infants, and coordination with the int-
ernational standard, we suggest that adoption of the Codex standard for infant formula may be
the best way to manage the nutridon quality of commercial infant formulas at the present time.
(Korean J Community Nutrition 1(1) : 28~40, 1996)
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Table 1. Labeled amounts ... ..atrients in commercial infant formulas (unit : /100g)
Formula

Nutrients NAT NA2 NA3 NB1 NB2 NB3
Energy(kcal) 520.0 504.0 491.0 517.0 503.0 491.0
Protein(g) 13.5 16.0 19.0 12.6 16.0 19.0
Fat(g) 27.3 25.3 235 27.3 253 235
Vitamin A(lU) 1500.0 1500.0 1500.0 1500.0 1500.0 1500.0
Vitamin D(IU) 400.0 400.0 400.0 400.0 400.0 400.0
Vitamin E(mg) 6.5 6.5 6.5 6.5 6.5 6.5
Vitamin K(ug) -1 - - 20.0 - -
Thiamin(mg) 0.3 0.4 0.4 0.3 0.4 04
Riboflavin(mg) 0.6 0.6 0.6 0.6 0.6 0.6
Vitamin Bg(mg) 0.3 0.3 0.4 0.3 0.3 0.5
Vitamin B, ,(ug) 2.0 2.0 20 2.0 2.0 2.0
Niacin(mg) 5.0 5.0 5.0 50 50 50
Folic acid(mg) 0.05 0.1 0.1 0.05 0.1 0.1
Pantothenic acid(mg) 3.0 2.0 2.0 3.0 2.0 20
Ascorbic acid(mg) 45.0 50.0 50.0 50.0 50.0 50.0
Biotin{pg) 27.0 27.0 27.0 27.0 -
Ca(mg) 370.0 500.0 700.0 360.0 500.0 700.0
P(mg) 260.0 300.0 380.0 200.0 350.0 380.0
Mg(mg) - - - - -
Fe(mg) 6.0 8.5 8.5 6.0 8.5 5.6
Zn(mg) 2.6 : 2.6 2.6 2.6 2.6 2.6
Mn(pg) - - - - -
Cu(pg) 320.0 320.0 3200 320.0 320.0 320.0

| () - - - - - -
Na(mg) - - - - - -
K(mg) ~ - - - - -
Climg) ~ - - - - -

1) —means no indication of amounts on the label
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Table 1. Labeled amounts of nutrients in commercial infant formulas(Cont') (unit : /100g)
Formula
Nutrients NC1 NC2 NC3 ND1 ND2 ND3
Energy(kcal) 516.0 497.0 490.0 517.0 503.0 491.0
Prolein(g) 126 16.0 19.0 12.6 16.0 19.0
Fat(g) 27.0 24.0 230 27.3 25.3 235
Vitamin A(IU) 1500.0 1500.0 1500.0 1500.0 1500.0 1500.0
Vitamin D(IU) 400.0 400.0 400.0 400.0 400.0 400.0
Vitamin E(mg) 6.5 6.5 6.5 6.5 6.5 6.5
Vitamin K(ug) 20.0 - - 20.0 - -
Thiamin(mg) 0.3 0.4 0.4 0.3 04 0.4
Riboflavin(mg) 0.6 0.6 0.6 0.6 0.6 0.6
Vitamin Bg(mg) 0.3 0.3 0.5 0.3 0.3 0.5
Vitamin B.,(ug) 2.0 2.0 2.0 2.0 2.0 20
Niacin(mg) 5.0 5.0 5.0 5.0 5.0 5.0
Folic acid(mg) 0.05 0.1 0.1 0.05 0.1 0.1
Pantothenic acid(mg) 3.0 2.0 2.0 3.0 2.0 2.0
Ascorbic acid(mg) 50.0 50.0 50.0 50.0 50.0 50.0
Biotin(ug) 27.0 27.0 - 27.0 27.0 -
Ca(mg) 360.0 500.0 700.0 360.0 500.0 700.0
P(mg) 200.0 300.0 380.0 200.0 350.0 380.0
Mg(mg) -1 40.0 40.0 - - -
Fe(mg) 6.0 6.5 8.0 6.0 8.5 8.0
Zn{mg) 26 2.6 2.6 26 2.6 26
Mn{ug) - - - - - -
Culpg) 320.0 320.0 320.0 320.0 320.0 3200
I (pg) - - - - - -
Na(mg) - 140.0 140.0 140.0 - -
K{mg) - 490.0 490.0 - - -
Climg) - - - - - -

1) —means no indication of amounts on the label
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Table 1. Labeled amounts of nutrients in commercial infant formulas(Cont") (unit * /100g)
Formula
Nutrients MA2 MA3 MB1 MB2 MB3 PAT PA2
Energy(kcal) 502.0 491.0 517.0 502.0 491.0 505.8 486.7
Protein(g) 16.0 19.0 12.6 16.0 19.0 13.0 16.2
Fat(g) 25.0 23.5 27.2 25.0 23.5 27.8 22.5
Vitarnin A(IU) 1800.0 1500.0 1700.0 1700.0 1500.0 1700.0 1500.0
Vitamin D(IU) 350.0 350.0 380.0 380.0 380.0 350.0 350.0
Vitamin E(mg) 6.8 6.8 6.8 6.8 6.8 6.5 6.0
Vitamin K(ug) - - 25.0 - - - -
Thiamin(mg) 0.4 04 0.3 04 0.4 0.35 0.4
Riboflavin(mg) 0.7 1.0 0.6 0.7 1.0 0.7 0.9
Vitamin Be(mg) 0.3 03 0.3 03 0.3 0.5 0.45
Vitarnin Bi.(g) 2.0 20 2.0 2.0 2.0 1.2 1.5
Niacin(mg) 5.0 6.0 5.0 5.0 6.0 5.5 6.0
Folic acid(mg) 0.1 0.1 0.1 0.1 0.1 0.06 0.06
Pantothenic acid(mg) 2.0 2.0 3.0 2.0 2.0 2.5 2.4
Ascorbic acid 50.0 50.0 50.0 50.0 50.0 60.0 60.0
Biotin(ug) 15.0 20.0 20.0 20.0 20.0 60.0 60.0
Ca(mg) 560.0 700.0 360.0 560.0 700.0 350.0 500.0
P(mg) 300.0 380.0 200.0 300.0 370.0 200.0 300.0
Mg(mg) - - 45.0 - - 37.0 50.0
Fe(mg) 7.0 7.5 6.0 7.0 7.5 6.0 8.0
Zn(mg) 27 2.7 2.8 2.7 27 3.0 3.0
Mn(pg) - - - - - -
Cu(pg) 320.0 320.0 320.0 320.0 3200 300.0 300.0
I (pg) - - - - - - -
Na(mg) 140.0 160.0 140.0 140.0 160.0 100.0 150.0
K(mg) - - 440.0 - - 500.0 600.0
Cl{mg) - - 310.0 - 300.0 400.0
1} —means no indicalion of amounts on the label
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Table 2. Labeled amounts of special components in commercial infant formulas

(unil : /100g)

Formulas
Components NAT NA2 NA3  NBI1 NB2 NB3 NCT NC2 NC3 ND1 ND2 ND3
Inositol{mg) 300  30.0 - 30.0 30.0 - 30,0 300 - 300 300 -
Taurine(mg) 25.0 - - 27.0 - - 270 - - 270 - -
L-cystine(mg) 200.0 - - 200.0 - - 2000 - - 2000 - -
Lactulose(mg) 500.0 500.0 500.0 500.0 500.0 500.0 500.0 500.0 500.0 500.0 500.0 500.0
Lecithin(mg) 185.0 185.0 185.0 1100.0 1100.0 1100.0 1100.0 1100.0 1100.0 1100.0 1100.0 1100.0
Oligosaccharide(mg) =! 500.0 500.0 - 5000 5000 - 500.0 500.0 500.0 500.0
Lactoferrin(mg) - - 80.0 50.0 50.0 800 50.0 500 80.0 500 500
p-carotene(ug) - - - - - 600 600 600 - - -
y-linolenic acid(mg) - - - 14.0 - - 140 - - 140 - -
Lactoalbumin(mg) - - - - - — - - - 2000.0 2000.0 2000.0
1) — means no indication of amounts on the label
Table 2. Labeled amounts of special components in commercial infant formulas(cont’) (unit : /100g)
Formulas
Componenis MAZ MA3 MB1 MB2 MB3 PAI1 PA2
Inositol(mg) 35.0 - 35.0 35.0 - 125.0 125.0
Lecithin{mg) 230.0 230.0 230.0 230.0 230.0 - -
Taurine(mg) ! - 25.0 - - 25.0 25.0
L-cystine(mg) - - 180.0 - - 2300 200.0
Lactulose(mg) 295.0 - 500.0 295.0 - - -
Oligosaccharide(mg) 500.0 1000.0 - 500.0 1000.0 - -
Lactoferrin{mg) - - 75.0 50.0 - - -
Arginine(mg) - 480.0 600.0 700.0 - -
y-linolenic acid(mg) 14.0 - 14.0 14.0 - 9.5 9.5
Choline(mg) - - - - - 51.0 44.0
DHA(mg) - 70.0 60.0 45.0 40.0° 40.0°
1) — means no indication of amounts on the label
2) Amounts are the sum of DHA and EPA
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Table 4. Comparison of labeled versus analyzed amounts of selected vitamins and fatty acids in commercial infant for-

mulas {unit - /100g)
Formulas NC1 MB1 PA1

Nutrients Label  Analysis 1 Analysis 2 Label  Analysis T Analysis 2 Label  Analysis 1 Analysis 2
Vitamin A (IU) 1500.0 41219 43355 1700.0 42699 3943.8 1700.0  5690.0 5947.8
Thiamin(pg) 300.0 3200 3300 300.0 500.0 1400 3500 600.0 650.0
Riboflavin(ug) 600.0 1760.0 740.0 600.0 1400.0 940.0 700.0 1360.0 990.0
Niacin(pg) 5000.0 6429.6 78530  5000.0 6909.5 7054.0  5500.0 122196 117245
Ascorbic acid(mg) 50.0 58.9 55.8 50.0 80.6 72.5 60.0 80.7 82.7
Linoleic acid(g) - 5.1 5.2 - 4.7 4.7 - 5.5 5.3
EPA(mg) - 34.7 23.9 - 23.5 21.6 - 537 328
DHA(mg) - 16.0 13.0 70.0 44.2 33.9 40.0° 17.5 18.7

1) —Means no indication of amounts on the label
2) Amount is the sum of EPA and DHA

Table 5. Comparison of labeled versus analyzed amounts of selected minerals in commercial infant formulas (unit : /100g)

Formulas NC1 MB1 PA1

Minerals Labe!l  Analysis 1 Analysis 2 Label Analysis 1 Analysis 2 Label  Analysis 1 Analysis 2
Na(mg) =! 135.6 143.8 140.0 152.5 142.7 100.0 184.5 138.1
K(mg) 653.1 532.6 440.0 387.1 417.8 500.0 708.8 764.9
Mg(mg) - 333 26.9 45.0 27.2 27.2 37.0 27.6 297
Fe(mg) 6.0 57 54 6.0 1.9 1.4 6.0 5.1 59
Cu(pg) 3200 230.0 240.0 320.0 230.0 210.0 300.0 2200 2400
Zn(mg) 2.6 1.9 1.9 2.8 1.8 1.9 3.0 2.1 23
Ca(mg) 360.0 3741 371.2 360.0 413.5 391.3 350.0 432.6 442.9
P(mg) 200.0 250.1 238.2 200.0 220.2 2113 200.0 191.3 2058

1) - Means no indication of amounts on the label
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Table 6. Evaluation of nutrilion quality of commercial infant formulas
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(unit = /100kcal)

Nutrients NCT! MB1' PAT' Codex RO Breast
Standard (0-4month) Milk*
Protein(g) 2.4 2.4 26 18-40 3.1 2.1
Fat(g) 5.2 53 5.5 3.3-6.0 - 4.9
Linoleic acid(mg) - - - =300 - -
Vitamin A(IU) 290.7 328.6 336.6 250 - 500 179.1 -
Vitamin D(IU) 77.5 735 69.3 40-100 61.5 -
Vitamin E(IU) 1.0 1.0 1.0 > 07 0.34 0.47
Vitamin K(pg) 3.9 4.8 - = 4 - -
Thiamin(pg) 58.1 58.0 69.3 = 40 462 -
Riboflavin(pg) 116.2 116.1 138.6 = 60 61.5 -
Vitamin Be(ug) 58.1 58.0 99.6 > 35 462 -
Vitamin Bi,(ug) 0.4 0.4 0.3 = 0.15 - -
Niacin(yg) 968.9 967.1 1089.1 >250 769.2 -
Folic acid(pg) 9.7 19.3 119 = 4 6.2 -
Pantothenic acid(pg) 581.3 580.3 4950 =300 - -
Ascorbic acid{mg) 8.7 9.7 119 > 80 5.4 -
Biotin(pg) 5.2 3.9 119 z 15 - -
Ca(mg) 69.8 69.6 69.3 = 50 76.9 47.8
P(mg) 38.8 38.7 396 = 25 58.5 20.8
Mg(mg) - 8.7 7.3 > 6 - 5.7
Fe(mg) 1.2 1.2 1.2 = 015 0.77 0.04
Zn{mg) 0.5 0.5 0.6 = 05 0.77 0.66
Mn(pug) - - > 5 2.4
Culug) 62.0 61.9 59.3 = 60 - 42.9
l(pg) - - - = 5 - -
Na(msg) - 27.1 19.8 20~ 60 - 34.0
Kimg) - 85.1 99.0 80-200 - 61.8
Climg) - 60.0 59.4 55-150 - -

1) Nutrient amounts of commercial infant formulas are the labeled amounts

2) Amounts of vitamin A, E, and D were calculated using the following conversion factors : vitamin A, 12gRE =3.331U ;

vitamin E, Tmge-TE = 0.74IU ; vitamin D, 11U = 0.025,g
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Table 7. Standards of nutrient requirements for infant formulas in foreign countries (unit : /100kcal)
Countries Korea US.A. Japan EU Australia Codex
Nutrients
Protein(g) -® 18-45 2.1-3.1 18-3.0 19-29 1.8-4
Fat(g) - 33-60 - 3.3-6.5 34-6.3 3.3-6.0
Linoleic acid(mg) - =300 =300 300-1200 =294 =300
Vitamin A(IU) - 250-750 250-500 200- 600 251-516 250-500
Vitamin D(IU) - 40-100 40-80 40- 80 40— 80 40-100
Vilamin E(IU) - = 07 = 07 = 05 = 06 = 07°
Vilamin K(g) - > 4 - - = 4.2 = 4
Thiamin(pg) - = 40 = 40 = 40 = 42 = 40
Riboflavin(pg) - > 60 > 60 = 60 = 59 = 60
Vitamin Bg(pg) - = 35 = 35 = 35 = 38 = 35°
Vitamin Bi.(pg) - = 0.15 = 0.12 = 015 = 017 = 015
Niacin(pg) - =250 =250 =250 =252 =250
Folic acid(ug) - > 4 - > 4 > 4.2 = 4
Pantothenic acid(pg) - =300 - =300 =294 =300
Ascorbic acid(mg) - = 8.0 = 8.0 = 8.0 = 8.0 = 8.0
Biotin(ig) - = 1.5 - > 1.5 = 17 = 1.5
Cholin(mg) - = 7 - - > 7
Inositol(mg) - = 4 - - -
Ca(rng)* - > 50 = 50 = 50 = 50 = 50
P(mg)* - = 25 - 25-90 25105 = 25
Mg(mg) - > 6 > 6 5-15 59-15.1 = 6
Fe(mg) - 0.15-3.0 = 1.0 05-1.5 04-2.0 = 015
Zn(mg) = 05 = 0.3 = 05 = 05
Mn(ug) - = 5 - - = 5 = 5
Cu(pg) - = 60 - 20— 80 > 59 > 60
I(1g) - 5- 75 - = 5 5-42 > 5
Na(mg) 20~ 60 20 - 60 23- 60 =21 20-60
K(mg) - 80-200 80 - 200 62-148 84 -210 80— 200
Climg) - 55-150 55-150 50-124 59-147 55-150
Water(%) =50 - = 50 - - -
Milk components(%) =60.0 - = 50.0 - - -
Ash(g) - - 0.36-0.57 - - -

1) If the biological quality of the protein is less than that of casein, the minimum amount of protein shall be increased pro-
portionately to compensate for its lower biological quality, and no protein with a biological quality less than 70% of
casein shall be used.

2) Required at a level of at least 0.71U for each gram of linoleic acid, and, if the level of linoleic acid is less than 1g, vi-

tamin E is still required at the minimum level of 0.71U.

Required at a level of at least 154z for each gram of protein in excess of 1.8g of prolein per 100kcal of infanl formula.

The Ca : P ratio shall be within the following ranges : US.A., 1.1-2.0 ; EU, 1.5-2.0 ; Codex & Australia, 1.2-2.0

Required only for non-milk based infant formulas

3
4
5
6) —Means no standards set up

)
)
)
)
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