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Changes of Lactulose Content during Heat Treatment of Milk

Cherl-Hyun Kim, Seung-Chun Baick and Woon-Hyun Chung
Institute of Dairy Foods Research, Seoul Dairy Co-operative

Abstract

The aim of this work to determine the formation of lactulose during heat treatment process as a contribution
to the estabilishment of limits of chemical indicators for different types of heat processed milk and analyze of
lactulose for the reconstituted milk added samples. The HTST(75C/15s) and UHT(130°C/2~3s) treatment realized
with a pilot plant and heat-treated samples were stroed at 4, 10, 30T for 4 weeks. Changes in lactulose was
evaluated at 7 days intervals. The other heat. treatment was sealed in glass tube and heated at 75T for 10 to
120s and heated at 130T for 2 to 60s in a thermostatically controlled constant temperature bath of glycerol.
The reconstituted milk was made with full fat dry milk that reconstituted with deionized water to 10% total
solid, and was added to milk at 10, 20, 30% respectively. The samples processed with a HTST pilot plant showed
that lactulose was contained at 1.47~1.52mg/100ml and 8.19~8.32mg/100ml for UHT-treated samples. Changes
in the lactulose content of heat-treated samples during storage at 4 and 10C for 4 weeks caused a slight increase,
however a noticeable increase was observed at 30T for 4 week. The glass tube samples showed that high
correlations between relative increase in content of lactulose and increasing processing times(7ST: r = 0.986, 130
T: r=0.987, respectively). Added with reconstituted milk would cause a increase of the lactulose content linear
with increasing addition amount(r = 0.982). This results observed for lactulose in commercial milk samples would
applied to the detection of chemical changes during heat treatment and illegal use of reconstituted milk,
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Table 1. Processing conditions of heat-treated milk sam-
ples in oil bath

Temperature(C) Holding time(s)

10
30
60
120

75

10
30
60

130

Table 2. Instrument and eperating conditions of HPLC
for the analysis of lactulose

- Detector R.IL

Benson carbohydrate BC-100, 300x7.8mm,
sulphonic ion exchanger in the lead form
(Benson Polymeric, INC., U.S.A))

- Column

- Mobile phase water
- Flow rate 0.4ml/min.
- Temp. 90°C

- Injection Vol. 204l
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Fig. 1. Changes of lactulose content in HTST treated milk
during storage at various temperature.
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Fig. 2. Changes of lactulose content in UHT treated milk
during storage at various tempereature.
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Table 3. Lactulose formation during heat treatment at 75

C
Lactulose(mg/100ml)

Temperature('C) Time(s) ]

Mean sp”
2 9.290% +0.062
10 11.433° +0.344

130 o

30 18.450 +1.067
60 26.603" +1.495

" Standard deviation(n=3).

? Means with the same letter are not significantly different
(P<0.001).

Table 4. Lactulose formation during heat treatment at 130
[

Lactulose(mg/100ml)
Temperature('C) Time(s)
Mean sD”
10 1.613% +0.031
7 30 1.917° +0.025
60 2.237° +0.125
120 2.960° +0.066

" Standard deviation(n=3)

P Means with the same letier are not significantty different
(P<0.001)
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Table 5. Effect of reconstituted milk content on the
lactulose formation

Lactulose(mg/100ml)
Temperature('C) Added amount(%)

Mean sp”
0 9.290”  +0.062
10 10.101° +0.327

130 .

20 12.340 +0.392
30 13.693° +0.287

" Standard deviation(n=3).

? Means with the same letter are not significantly different
(P<0.001).
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