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Identification of Yeasts Isolated from Kimchi for Kimchi Starter. Hye-Ja Kim', Cheol-Soo Lee?, Young-
Chan Kim® and Sang-Mo Kang*. Department of Food and Nutrition, Hanyang University, Seoul 133-7917,
Korea, *Department of Microbiological Engineering, Konkuk University, Seoul 133-701, Korea ~— The eleven
strains, which could be used lactic and acetic acids as carbon sources, were 1solated from kimchi and identified;
the strains were facultative microorganisms which could be grown at low temperature (10C) and around
pH 3.2. As results of morphological, biochemical and physiological tests, 5 species of 3 genera were identified
as Debaryomyces coudertii, Pichia wmedia, Pichia chambardii, Pichia haplophilia and Saccharomyces fermentati,
Each strain was grown in basal media. In acidic resistance and acid utilization test, Saccharomyces sp. YK-
17 and Saccharomyces fermentati YK-19 were grown well in basal and YM media containing 0.3% lactic acid.
And two strains were grown in basal and YM media containing 0.3% lactic acid and 0.6% acetic acid. Since
strain YK-19 was grown better at 10C than that in 25C, strain YK-19 was known to be a psychrophilic strain.
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Kimchi juice
{
[noculation onto basal medium I adjusted pH 4.5 with HCI
+ Pumping CO; gas for 5 min

{ Incubation at 10T for 7 days
Culture broth (Ist)
i
Inoculation onto basal medium I containing lactic acid 0.3%
and acetic acid 0.3%
| Pumping CO: gas for 5 min
! Incubation at 10T for 7 days
Culture broth (2nd)
i
Inoculation onto basal medium I containing lactic acid 0.3%
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| Pumping CO: gas for 5 min
| Incubation at 10°C for 7 days
Culture broth {3rd)
}
Plating on basal agar medium I containing lactic acid 0.3%
or lactic acid 0.8% or lactic acid 0.3% and acetic acid 0.6%
{ Incubation at 15T for 3 days
Growing colonies

Fig. 1. Procedure of isolation and screening for kimchi star-
(er.
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Table 1. Morphological and cultural characteristics of the isolated 11 strains
Strain Shape Cell size Bud Pseudo- Spore Colony Colony Pigment
{um) type mycelium type colour
YK-6 spheroidal 4.5X5.3 multiple — oval wrinkled white to + (brown)
to short oval 1~2 & entired gray
YK-1{ spheroidal 4.7X 5.6 multiple — oval wrinkled white to + (brown)
to oval 1~2 & entired gray
YK-11 oval 39X 4.7 multiple  — hat-shape raised white or -
& entired cream
YK-12 oval 3.3X4.5 multiple — spheroidal raised white or —
1~2 & entired cream
YK-17 oval 3.5X44 multiple — spherodal raised white or -
1~2 & entired cream
YK-18 oval 3.2X3.9 multiple — spheroidal raised white or —
1~2 & entired cream
YK-19 oval 2.9% 35 multiple — spheroidal raised white or —
1~2 & entired cream
YK-20 oval 3.0X3.5 multiple — spheroidal raised white or —
1~2 & entired cream
YH-3 aval 3.5X4.0 multiple — spheroidal raised cream —
1~2 & entired
YH-4 oval 3.7X4.4 multiple - hat-shape raised cream —
& entired
YH-5 oval 4.0X5.1 multiple — hat-shape raised cream —
& entired
+: positive, —: negative
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Fig. 2. Flectron microphotographs of isolated YK-17.
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Table 2. Physiological characteristics of the isolated veasts
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Strain YK-6 YK-10 YK-11 YK-12 YK-17 YK-18 YK-19 YK-20

YH-3

YH-4

YH-5

Sacc.*

Fermentation
Glucose — - — +
D-Galactose — — — —
Maltose - — — -
Sucrose — - — +
Lactose - — — —
Xylose — — — —
L-Sorbose — - — -
Rhamnose — = — —
D-Arabinose — — — —
Mannose — — + —

Assimilation of carbon compounds
D-Galactose — + . —
L-Sorbose + + + +
[.-Arabinose +
D-Arabinose — — — —
L-Rhamnose + + — —
Sucrose — — —
Maltose — + +
Trehalose + + +
Cellohiose — + +
Arbutin — +
Lactose —
Raffinose —
Starch
L-Erythitol
D-Mannitol

Mannose

|
o
|
| .

+ +

+ o+ -

4
Dextrin + +-
Citrate + + +
Assimilation of nitrogen compounds
Nitrate — — — -
Growth
at 25C + + + +
at 30C + + + +
at 37C — -
at pH 3 — — — —
at pH4~9 + + + +
Cyclohexamide (0.01%)

Glucose

+ + 4+ + 4
|
-+

+

1% acetic acid — e — _
10% NaCl and 5% glucose

+ + — +
Ester production — — — _
Extraceliular starch-like compounds production

Urea hydrolysis + - - +

+

+ 4 4 +

{

_|_

J

+ + +

SR

_'_

|

+ 4+ o+ o+

+ +

I

+; positive, —: negative

*Reference strains for identification; Saccharomyces cervevisiae ATCC 9763
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Table 3. Growth pattern and pH of the isolated yeasts in the basal medium II

‘ Cell growth {(O.D.ss0um) Final
Strain

12 24 36 48 60 72 (hr) pH

Debarvomyces sp. YK-6 0.15 0.30 0.35 042 0.46 0.53 3.70
Debaryvomyces coudertti YK-10 0.18 0.30 0.31 0.38 0.46 0.48 3.60
Sacchavomyees sp. YK-12 0.03 0.05 0.19 0.33 0.71 .93 2.87
Saccharomyces sp. YK-17 0.05 0.05 0.22 0.36 0.83 0.92 2.83
Saccharomyces sp. YK-18 0.05 0.05 0.28 0.43 0.91 (.98 2.84
Saccharomyces fermentatii YK-19 0.08 0.08 0.29 (.45 0.86 1.00 2.84
Saccharomyces sp. YK-20 0.04 0.05 0.13 (.21 0.55 0.66 2.86
Saccharomyces sp. YH-3 0.06 0.06 0.19 0.36 0.77 0.82 2.82
Pichia media YK-11 .03 0.05 0.23 0.30 0.66 0.76 2.89
Pichia chambardu YH-4 0.05 0.08 0.14 0.23 0.51 0.75 2.88
Pichia haplophilia YH-5 0.06 0.06 (.26 0.45 0.82 0.87 2.81
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Table 4. Growth pattern of the isolated yeasts in acid-containing media

Cell gr()“"th (O.D.ﬁ{{.{] nm)

Strai 0.1% Lactic acid 0.1% Acetic acid 0.05% LAX+0.05% AA**
train
2 4 6 8 10 2 4 6 3 10 2 4 b 8 10(days)
Debarvomyces sp.
YK-6 006 0.11 015 025 030 013 021 026 034 042 008 015 020 031 (.34
YK-10 008 016 012 019 021 011 022 028 019  0.17 015 024 026 038 0.45
Saccharomyces sp.
Yk-12 0.03 004 004 005 0.06 008 018 019 024 028 0.08 012 016 0.18 0.19
YK-17 0.03 005 005 008 0.13 003 009 0610 013 .17 0.04 0.13 014 0.15 0.18
YK-18 0.02 (02 003 003 004 003 010 011 015 018 008 016 016 0.18 .22
YK-19 002 003 003 004 0.06 002 006 009 12 0.16 009 0.16 018 0.20 0.23
YK-20 0.02 005 0.05 006 007 0.07 017 019 025 0.29 007 013 615 0.18 0.19
YH-3 002 003 003 004 0.05 008 0150 016 020 0.26 0.09 0.16 (021 0.22 (.23
Pichia sp.
YK-11 001 002 002 0062 002 004 0.17 0.17 022 025 007 012 014 0.15 0.17
YH-4 002 003 0.03 003 004 0.10 (.28 026 030 0.32 009 016 017 0.20 (.22
YH-5 0.03 002 003 003 004 006 014 018 019 0.23 0.08 015 018 0.19 .19
*L.A.: lactic aad, *™A.A.; acetic acid.
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