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Abstract
The acid production and sugar utilization of Lactobacillus helveticus YM-1 between Streptecoccus lactis ML,
were investigated in skim milk, cultured broth filtrate and semi-synthetic medium. The effect of acid produc-
tion by mixed culture and in cultured broth filtrate of the other party were more than that of single culture

and self-cultured broth filtrate. When the two strains were cultured 12 hrs, Streptococcus lactis ML, utilized
with 0.4% lactose, Lactobacillus helveticus YM-1 with 0.85%, and mixed strains with 1.05% respectively.
In 8 hrs fermentation Lactobacillus helveticus YM-1 and mixed strains accumulated 0.22%, 0.10% glucose in
the medium respectively, and then decreased gradually. The glucose released by Lactobacillus helveticus YM-1
was stimulated the acid production of Streptococcus lactis ML,
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Table 1. Effect of each cultured broth filtrate on acid fermentation by L. helveticus YM-1 and Str. lactis ML,

Cultured Strains of Culture time of Relative .acid
Strains Qultured broth (:u_]tured broth production
filtrate filtrate (hrs) (%)
100
105
Str. lactis ML, L. helveticus YM-1 120
12 110
24 100
100
109
L. helveticus YM-1 Str. lactics ML, 8 113
12 121
24 130

Incubated at 37°C for 8 hrs.
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Fig. 1. Effect of each cultured broth filtrate on acid
fermentation by L. helveticus YM-1 at 37°C
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Fig. 2. Effect of each cultured broth filltrate on acid
fermentation by Str. lactis ML, at-37°C
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Fig. 3. Effect of each cultured broth filtrate on acid
fermentation by mixed culture at 37°C
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Fig. 4. Effect of single and mixed culture on acid
fermentation in clutured broth filtrate of L. helveticus
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Fig. 5. Effect of single and mixed culture on acid
fermentation in cultured broth filtrate of Str. lactis
ML, at 37°C

“ L. helveticus YM-1
O : Str. lactis ML,
A L. helveticus YM-1 plus Str. lactis ML,

Fofol 34170 slol g w,
heted A% derd s
4 3 5% 4se Figh 75t 2
ske, Sr.zactzsal A W 1047 Agieul 4y
% ES

3.3, L.helveticus 2] vl oFod el

so alo ajo
ﬂ» ai‘_ =

o
R
X
o

E3
R
i—.

. —

[EN

[\V)

—
—
T

Titratable acidity (m! of 0.1 N NaOH)
w

I i i 1 1

0 2 4 6 8 10 12
Incubation time (hrs)

Fig. 6. Effect of addition of cultured broth filtrate
of L. helveticus YM-1 on acid fermentation by Str. lac-
tis ML, at 37°C
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Fig. 7. Effect of addition of cultured broth filtrate
of Str. lactis ML on acid fermentation by L. helveticus
YM-1 at 37°C
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Fig. 8. Utilization of lactose and accumulation of
glucose during the growth of L. helveticus YM-1 and
Str. lactis ML; in 10% reconstituted skim milk at
37°C
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L. helveticus Str. lactis Mixed
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Initial-addition “OM! 46 2958
Sample 4.9 34 6.4
Intermediate- Control 44 2.7 5.7
addition Sample 4.6 3.0 6.1

The control: distilled water except glucose soln
The concentration of glucose: 0.5%
The addition time of glucose: at 4 hrs
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