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Effect of Lactic Acid Bacteria on the
Growth of Yeast from Mul-kimchi

Song, Hyun-Joo, Yun-Hee Park*
Department of Biotechnology, A Jou University, Suwon 441-748 Korea

Abstract — The changes of yeast population were investigated in Mul-kimchi containing 3%
salt, fermented at 15C. The total viable count increased to the maximum at the optimum
ripening period and then decreased rapidly. Among twenty-nine strains isolated at the optimum
ripening period, the yeasts of genus Saccharomyces were predominant. The growth of five
strains, Saccharomyces saitoanus Y17, Saccharomyces capensis Y29, Saccharomyces chevalieri Y13,
Kluyveromyces fragilis Y2, Torulopsis candida Y9, was measured in mixed culture with each
selected lactic strains, Lactobacillus plantarum Lp2, Pediococcus pentosaceus Pl, Leuconostoc me-
senteroides Lub. The results indicated that all the yeasts tested were inhibited significantly
by lactic strains, however the sensitivity of yeast strains varied greatly.
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Hr7}sled 15Tl A 54 A1) senteroides Lu5S AF&-3hdcl,
pH U total acidity &4H gxeo #2| U %
AAHa 52 pH ¥H3i= pH meter® &A1 F92| B AXSES Wil Hus] 343

1 total acidity= %1% sample 2~4m/& 01N  F malt agarel penicillin 60 ug/m/3} streptomycin
NaOH §-4-& A 3o A%, w/v) 25 FA|3M 100 pg/ml-S H7HgE wlA1(10) o) AHEFshe] 25~27C

v} ol A 2~347t wiekste] AEE colonyE F2i35ich

F2l3t F3F%= YM(yeast extract-malt extract)

ALBT T brothell 3-8 o} 25Tl A 24~484|7} wljekgl
A& oln] AR(9)Y AHFAARZ K coli, Pseu-  4ColA BPstwirs Aol Ag-slgich

domonas aeruginosa 5| 743t AH{AA 28 2= 5929 & ! YM agar wfA|el A 25CE 247 u)

Lactobacillus plantarum Lp22} A} 712l 4] E2|%t o}gt T 2zt el tisA] Lodders] ®hH(11)o=2

2 AL Pediococcus pentosaceus P11, Leuconostoc me- el sk 2 At AL A Ele] A stk

Table 1. Morphological and physiological properties of veasts isolated from Mul-kimchi

e L

Strain Sh Fermentation Assimilation

No. ape G Ga Su Ma Ra Tr Me ILa KENO; G Ga Su Ma La

1 E + + + - 4+ - - + — + +  + =+

2 E T S S T e

3 E + + + - + - - 4+ = 4+ 4+ = 4

4 S + - + - 4+ - = - — + -+ = -

5 S + - o+ = 4+ = = = = 4+ ==

6 S + - + - 4+ - - = =+ =+ = =

7 S = - — — - - — — — + — + — —

8 S + - + - + - - - - 4+ - 4+ - -

9 S - - = - - - - - = 4+ o+ o+ = 4+
10 S + — + — + - — — — + — + — —
11 S + + + - 4+ - - = = 4+ 4+ o+ - —
12 E + -+ - — — — — — — + + 4 — -
13 S + + 4+ - o+ = - - = 4+ 4+ o+ = =
14 S + +  + -+ = = = — + + o+ = =
15 E + + - - - - = - -+ o+ o+ = =
16 E + - = - - = = =+ o+ o+ ==
17 E + + - - = = = = = 4+ o+ 4 = =
18 E T S S S S
19 S + — + — + — — — — + — + — —
20 E + + - - - - - = - 4+ o+ 4+ = =
21 E S e e
22 E e S e S S -
23 S + - + - 4+ - - = -+ o+ o+ = -
24 E + + — — — — - — — + + + — —
25 S + - + - + - - = = 4 =+ = =
26 S + — + — + — — — — + — + — —
27 S + -+ =+ = = = =+ -+ = -
28 S + - + - + - - = = 4+ -+ =
29 S + - o+ - 4+ = - = =+ = 4 = -

G: Glucose, Ga: Galactose, Su: Sucrose, Ma: Maltose, Ra: Raffinose Tr: Trehalose, Me: Melibiose, La: Lactose,
E: Ellipsoidal, S: Spheroidal
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Fig. 1. Change of lactic acid bacteria (®), yeasts (H),
total acidity (a) and pH (0) during Mul-kimch fermen-
tation at 15°C with 3% NaClL
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Fig. 2. Effect of lactic acid bacteria on the growth of Saccharomyces saitoanus Y17 at 30°C (control m).
(@) P. pentosaceus P1 (a) and Pl (@) with catalase, (b) L. plantarum Lp2 (a) and Lp2 (@) with catalase, (c)

L. mesenteroides Lub (a) and Lub (@) with catalase
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Fig. 3. Growth of yeasts in mixed culture with P, penrosaceus P1 (1), L. plantarum 1p2 (@), and L. mesenteroides

Lu5 (a) at 30°C (control: W).

(a) Saccharomyces capensis Y29, (b) Saccharomyces chevaliert Y13, (c) Kluyveromyces fragilis Y2, (d) Torulopsts candida
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Fig. 4. Growth of P. pentosaceus P1 (M), L. plantarum Lp2 (@) and L. mesenteroides LuS (A) in mixed culture

with yeasts at 30°C.

(a) P1, Lp2 and Lub5 alone, (b) with Saccharomyces capensis Y29, (¢) with Saccharomyces chevalieri Y13, (d) with

Torulopsis candida Y9
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