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Hydrolysis of Lactose in Whey by the Beta-D-Galactosidase

Choi,

Mi-Jin and Tae-Ryeon Heo*

Department of Biotechnology, College of Engineering
Inha University, Incheon 402-757, Korea

Abstract — The optimum condition for the developement of a whey beverage from the concent-
rated whey was studied. Reverse osmosis system was used to obtain concentrated lactose
from cheese whey. The hydrolysis degree of lactose by 3-D-galactosidase was determined using
HPLC (high performance liquid chromatography). The order of hydrolysis degree was 1:1,
2:1 and 3:1 concentrated lactose. It resulted from the concentrated salt which slightly inhibited
B-D-galactosidase with constant enzyme dosage. The optimum condition for enzyme dosage
was 2% in non-concentrated lactose, 3% in 2:1 and 3% in 3:1 concentrated lactose after 4
hours of reaction. When the 3:1 concentrated lactose was used, more than 70% was hydrolyzed
by 3% enzyme dosage. Furthermore the change of fermented whey by lactic acid bacteria
was investigated. Based on the result of sensory test, the most favorable response was obtained
at pH 4.2 and titratable acidity of (.7% about 6 hours of fermentation at 37C with 2% thermo-

philic starter.
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Table 1. Content of composition in whey

Composition Lactose Protein Fat T.S. Ash pH
whey (%) (%) (%) (%) (%)

1:1 LCR whey  5.03 1.17
2:1 LCR whey 10.73 2.40
3:1 LCR whey 1548 3.65

0.37 7.08 055 5.18
064 14.14 100 4.95
1.13 2048 1.54 4.89

LCR = Lactcse concentration ratio
T.W.=Total solid
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Fig. 1. Hydrolysis degree in 1:1 lactose concentration
ratio whey.

A; 1% enzyme dosage,
enzyme dosage

®: 2% enzyme dosage, M; 3%
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Fig. 2. Hydrolysis degree in 2:1 lactose concentration
ratio whey.

&; 1% enzyme dosage, @; 2% enzyme dosage, B, 3%
enzyme dosage
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Fig. 3. Hydrolysis degree in 3:1 lactose concentration
ratio whey.

A 1% enzyme dosage, @; 2% enzyme dosage, B, 3%
enzyme dosage
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Fig. 4. Hydrolysis degree in whey with 1% enzyme do-
sage.

a; 1:1 Lactose concentration ratio whey, @; 2:1 Lac-
tose concentration ratio whey, B; 3:1 Lactose concent-
ration ratio whey
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Fig. 5. Hydrolysis degree in whey with 2% enzyme do-
sage.

Aa; 1:1 Lactose concentration ratio whey, @: 2:1 Lac-
tose concentration ratio whey, B; 3:1 Lactose concent-
ration ratio whey
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Fig. 6. Hydrolysis degree in whey with 3% enzyme do-
sage.

a; 1:1 Lactose concentration ratio whey, @; 2:1 Lac-
tose concentration ratic whey, M; 3:1 Lactose concent-
ration ratio whey
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Fig. 7. Titratable acidity change and pH change in whey
at 42, 37°C and 27°C during fermentation with ther-
mophilic starter and mesophilic starter.

; T.A. change in whey at 42C with T starter
2 T.A. change in whey at 37C with T starter
., T.A. change in whey at 27C with T starter
®; pH change in whey at 42C with T starter
4; pH change in whey at 37C with T starter
B. pH change in whey at 27C with T starter
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T=L. bulgartcus+Str. thermophilus
M =Str. lgetis+ Str. cremoris
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Fig. 8. Viable cell counts in whey at 42, 37°C and
27°C during fermentation with thermophilic starter and
mesophilic starter

®; whey at 42C with T starter

a; whey at 37C with T starter

W; whey at 27C with T starter

T=L. bulgaricus+ Str. thermophilus

M= Str. lactis+ Str. cvemoris
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