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Abstract

This study was carried out to clear up the cause of low-acid producing phenomenon occurred in non-fat
dry milk during liquid-yoghurt fermentation by Lactobacilius casei, and to present its improving methods. All
samples of non-fat dry milks which were low in TCA-soluble peptides showed low-acid production, but those
high in TCA-soluble peptides showed high-acid production. The addition of trypsin-hydrolysate of Na-casein-
ate to non-fat dry milk showed some improving effect on acid production but that of papain-hydrolysate did
not show any improving effect and that of bacterical neutral protease-hydrolysate showed some inhibitory
effect. The improving effects on growth and acid production of lactic acid bacteria were more prominent
when the trypsin-hydrolysate of Na-caseinate was added to such fermenting system in which the levels of
TCA-soluble peptides and the proteolytic ability of starter bacteria were abnormally low. The liquid-yoghurt
made with non-hydrolysed Na-caseinate and defective non-fat dry milk showed precipitate occurrence but
that with trypsin-hydrolysate of Na-caseinate and defective non-fat dry milk did not make any precipitate
during storage as with normal non-fat dry milk.
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Fig. 1. Flow diagram for the preparation of
liquid-yoghurt.
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Table 1. The contents of TCA-soluble peptides
in samples of non-fat dry milks and acid pro-
duction by Lactobacillus casei E

Sam- Total TCA-soluble TA of
ple
No. protein(%) peptides(%) yoghurt (%)
1 37.0 3.65 1.85
2 36.7 3.52 1.80
3 36.5 3.63 1.85
4 35.5 3.61 1.83
5 36.4 3.70 1.90
6 37.2 3.68 1.90
7 36.8 2.55 1.58
8 36.0 3.41 1.80
9 36.1 3.11 1.71
10 36.6 3.27 1.75
11 37.1 3.66 1.86
12 36.4 3.30 1.77
13 36.6 2.61 1.60
14 36.3 3.48 1.82




ol

154 EY
25k
§ 2.0F
= = -
U e
[
9 1.5k
2 3
= ;
& 1.0p
0.5p
A B C D E

Fig. 2. Titrable acidity of yoghurts affected
by the addition of Na-caseinates hydrolysed with
different proteses.

: 10% non-fat dry milk+3% glucose

: A40.5% non-hydrolysed Na-caseinate

: A+0.5% trypsin-hydrolysate of Na-caseinate

: A+0.5% papain-hydrolysate of Na-caseinate

: A+0.5% bacterial neutral protease-hydrolysate
of Na-caseinate
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Fig. 3. Changes in viable cells during yoghurt
fermentation with normal starter in normal milk
or in defective milk supplemented with try-
psin-hydrolysate of Na-caseinate.
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Fig. 4 Changes in titrable acidity during yog-
hurt fermentation with normal starter in normal
milk or in defective milk supplemented with tryp-
sin-hydrolysate of Na-caseinate.

—@ — :normal milk+trypsin-hydrolyste of Na-cas-
einat, —4& — :normal milk+non-hydrolysed Na-cas-
einate, —[]— :defective milk-+trypsin-hydrolysate

of Na-caseienate, —ll— :defective milk+non-hy-

drolysed Na-caseinate.
Normal starter, normal milk and defective milk

were the same as descrived in Fig. 3.
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Fig. 5. Changes in viable cells during yoghurt
fermentation with defective starter in normal
milk or in defective milk supplemented with tryp-
sin-hydrolysate.

—@ — :normal milk+trypsin-hydrolysate of Na-cas-
einate, —a4— :normal milk+non-hydrolysed of
Na-caseinate, —[]— :defective milk-+trypsin-hy-

drolysate of Na-caseinate, —[ll— :defective milk
“+non-hydrolysed Na-caseinate.

Defective starter was the cultrure of Lactobacillus
saser E1 which had abnormally

ity, induced as a variant from the normal strain Lac-

low-proteolytic abil-

tobacillus casei E.
Normal milk and defective milk were the same
as described in Fig. 3.
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Fig. 6. Changes in viable cells during yoghurt

fermentation with defective starter in normal
milk or in defective milk supplemented with tryp-
sin-hydrlysate of Na-caseinate.
—@ — :normal milk+trypsin-hydrolysate of Na-cas-
einate, — A& — :normal milk+non-hydrolysed Na-
caseinate, —[]— :defective milk+trypsin-hydroly-
sate of Na-caseinate, —ll— :defective milk-+non-
hydrolysed Na-caseinate.

Defective starter, normal milk and defective
milk were the same as described in Fig. 5.
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Fig. 7. Protein stability during storage of lig-

uid yoghurds fermented with normal milk or with
defective milk supplemented with trypsin-hydrol-
ysate of Na-caseinate.
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caseinate,

Normal milk and defective milk were the same
as described in Fig. 3.
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