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The Fundamental Studies of Heat Treatment Class
in Domestic Infant Formula
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Abstract

To compare the extent of heat treatment in domestic infant formula, pH, titratable acidity, undenatured
whey protein contents, HMF contents and protein—-reducing substances of three commercial products
(A, B, C) were measured. The pH of B products was lowest and the titratable acidity of B product
was highest. The contents of undenatured whey protein per 100ml serum were 0~30mg(A products),
90~130mg(B products) and 80~90mg(C products), respectively. Distinct differences of undenatured
whey protein contents according to the manufacturer and infant’s stage in age could be observed.
The HMF contents of tested products showed 10.9~21.5¢mol/L and B-2 product(B products for the
second stage of 5~9 month) was the highest among tested products. The protein-reducing substances
showed 4.46 ~9.50mg K4Fe(CN)s/100ml serum and B-2 product was the highest among tested products.
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Table 1. Mositure contents in various market infant

formula
Samples Mean=SD" Indicated

p (%) in the label
A-17 24102 25
A-2 30+0.3 25
B-1 28+04 2.2
B-2 30+04 25
c-1 3.7+t04 2.0
c-1 48107 2.0

YSD: standard deviation (n=4).

2)A, B and C are commercial products in domestic infant
formula. 1 is the first stage of 0~5 month old infant
formula, and 2 is the second stage of 5~9 month.
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Fig. 1. HMF standard calibration curve.

Alge] oA A EA E3-2 ACAC(16)H & ¥
¥ 3l Spectrophotometer(Shimadzu, Japan)Z ©]-&
3ke] 610nmell4] 100% Transmittance® 33 3ok
(Fig. 2). 4 ¥ 32 potassium ferrocyanide®] %2
2 AArsbr] 3 2EA RS F3E7] #1351 0.1147g
2] KyFe(CN)s - 3H,02 119} ZH4] =9 stock so-
lution.®. 2 A| £8+ thg- o] 45 50ml # 3fod Fuf=
3 A A A28 TH(1ml=0.05mg K4Fe(CN)s). 9712
test tubeol 0, 0.5, 1.0, 1.5, 2.0, 2.5, 3.0, 3.5, 4.0ml¥
2t e & Z2R4E 9] F5mll HES & g
Aol A A 3] 42 F A FollA o] W=l Bl s A 3}
o BEAFAE 28k cHFig. 3).

rlo

=}t

ZA £ pH 2 A A A== Table 29} 2. 22

Table 2. pH and titratable amdxty of market infant for-

mula
Samples pH=SDY  Titratable acidity(9%)=xSD"
A-1? 6.68+1.02 0.06+0.02
A-2 6.77+0.02 0.06£0.02
B-1 6.40+0.01 0.07+0.03
B-2 6.33+0.02 0.12x0.02
c-1 6.74£0.01 0.06+0.02
Cc-2 6.7210.02 0.06+0.02

YSD: standard deviation (n=4).
9The meanings of samples are the same as Table 1.
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Liquid infant formula(15ml)

add 5% acetic acid(3ml)
stir thoroughly
centrifuge lhr. at 10,000rpm, 4°C

! )

Precipitation Supernatent

Wash twice with 16ml H.O
|

Celntrifuge 1hr. at 10,000rpm 4°C
[ |
Precipitation Supernatent

add saturated urea soln.(3ml)
Dilute to 15ml with H20

stir thoroughly

add phthalate buffer soln.(5ml)

add 1% KsFe(CN)s (5ml)
Stir & place in 70°C H:O bath exactly 20min.

“ add 10% trichloroacetic acid(5ml)

Stir & filter

@ add H:O to test tube(5Sml)

® add clear filtrate(5ml)

® add 0.1% FeCls soln.(1ml)
Stir & stand exactly 10min.

Read in spectrophotomenter

Fig. 2. Flow sheet of determination of protein reducing
substances in market infant formula.
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Fig. 3. KiFe(CN)s standard calibration curve.
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Table 3. Contents of undenatured whey protein in mar-
ket infant formula
(mg undenatured whey protein/100m] serum)

Samples Mean+SD"
A-17 30+55
A-2 00
B-1 90x75
B-2 130£7.8
C-1 80x25
C-2 90+35

YSD: standard deviation (n=4).
?The samples are the same as Table 1.
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Table 4. HMF values of market infant formula
Absolute HMF?

Total HMF+SD"

Samples

(umol/L) (tmol/L)=(umol/100g powder)
A-1¥ 179+16 111 85
A-2 17.7£2.1 109 84
B-1 195%20 127 98
B-2 283+31 215 165
c-1 209+25 141 10.8
c-2 209+20 141 108

USD: standard deviation (n=4).
Total HMF of tested milk-total HMF of raw milk(6.81
mol/L).

¥The samples are the same as Table 1.
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Table 5. Contents of protein-reducing substances in

commercial infant formula
(mg KiFe(CN)g/100ml serum)

Samples Mean*+SD"
A-17 6.88+0.15
A-2 7.00£0.10
B-1 6.50x0.12
B-2 950*0.15
C-1 4.46+0.06
C-2 4.66+0.05

USD: standard deviation (n=4).
IThe samples are the same as Table 1.
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