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Abstract
Lactobacilius casei IFO 3012 and Kluyveromyces fragilis(tKFCC 35458) were cultured together in

Soymilk to investigate the growth characteristics and the conditions suitable for acid Produc-
tion. L. casei produced more amount of acid rapidly when cultured with K. fragilis in soymilk than
when cultured singly. The optimum conditions for acid production by the mixed cultures of L.
casei and K. fragilis were achieved with a temperature of 35-37°C, a 1:5-1:9(0.D 660) ratio of L.
casei to K. fragilis at inoculum, a 1.0% level of sucrose fortification or a 2.0% level of skim milk
powder fortification and a culture time of 24hr. Under these conditions the amounts of acid
produced by the single culture of L. casei and the mixed cultures with K. fragilis were 0.31% and
0.44% in soymilk, 0.43% and 0.97%, respectively, in soymilk fortified with 1.0% level of sucrose.
These indicate that the amount of acid produced by mixed cultures is about 1.42 fold greater in
soymilk and about 2.26 fold greater in soymilk fortified with 1.0% level of sucrose than that
produced by the single culture of L. casei. The amount of acid produced in soymilk fortified with
2.0% level of skim milk powder was 1.0% level for both of the single culture of L. casei and the
mixed cultures of L. casei and K. fragilis after 24hr incubation. In soymilk fortified with skim
milk power less than 1.5% the mixed culture with K. fragilis showed higher content of acid than

the single culture of L. casei only.
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Fig. 1. Effect of single and mixed cultures of K. fragilis
KFC 35458 and L. casei IFO 3012 on growth and lactic
acid fermentation in soywhey at 37°C
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Fig. Z. Effect of soywhey and soymilk on lactic acid
fermentation by single and mixed cultures of L. casei
IFO 3012 and K. fragilis KFCC 35458 at 37°C.
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Fig. 3. Effect of temperature on lactic acid fermentation
by single and mixed cultures of L. casei IFO 3012 and
K. fragilis KFCC 35458 in soymilk for 6hrs.
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Fig. 4. Effect of inoculation ratio of L. casei IFO 3012
and K. fragilis KFFCC 35458 on lactic acid fermentation
in soymilk at 37°C for 16 hrs.
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Fig. 5. Effect of addition sucrose concentration on lactic
acid fermentation by single and mixed cultures of L.
casei IFO 3012 and K. fragilis KFCC 35458 in soymilk at
37°C for 24 hrs.
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Fig. 6. Time course of lactic acid fermentation of soy-
whey and soymilk with the addition of 1% sucrose by
single and mixed cultures of L. casei IFO 3012 and K.
fragilis KFCC 35458 ot 37°C.

A: soywhey  B. soymilk

O——0: L. casei

L——: K. fragilis

B——0: | casei and K. fragilis

Inoculation ratio of L. cosei ond K. fragilis; 1.5

A4 s we BYRANG S o 2447 B9 i
tEE 7 (,18%, 0, 319%<} 0, 44%°1%4 }H(Fig. 2).

Sucrose ¥ 1 0% 78 S-g2 AHE-3IR-E o
o 42+ Fig 6oll4 2 upsp o] 7zt 0.20%, 0,
43% 0.97% 24 L, casejutoe ey Aoy
o K. fragilis & ERLESR B2 2 264 =y
sucrose = H7Het7] He) A= Sw vl A W) [ cgeei
Y22 HEYRSAY ol9} K, Sragilis & EYPUEY
3= sucrose & Hrbstgl 2 of o) e Ao e Rig=t
T AE ¥ 5 AN YRS Aoy AE
sucrose = L O0%SA HAG 547 Holelr) ope =
TETH 2,290 ¥hrh, oj4ke) il s uy Tl su-
Crose ¥ A7l A% [ caseigbo g e E s
A2 K. fragilis % TG4 YRS 7o) gl @
LAY EESL W Re o & A%t Fig 7&
sucrose & 1 0%%7 H7he S48 L bvulgaricus,
L. acidophilus 2813 [, cosei & ZH7h dh-Eak g g
= o)lE A K. Sragilis & EYda8g-g



Vol.20, No.4(1988!

Titratable acidity (%)

0 8 T
Culture time (hrs)

Fig. 7. Effect of soymilk with the addition of 1% sucrose
on lactic acid fermentation by single and mixed cultures
of Lactobacillus and L. fragilis KFCC 35458 at 37°C.
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Fig. 8. Effect of addition skim milk concentration on
lactic acid fermentation by single and mixed cultures of
L. casei IFO 3012 and K. fragilis KFCC 35458 in soymilk
at 37°C for 24 hrs.
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