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Effects of Kinds and Concentration of Salts on
the Growth of Yeasts Isolated from Kimchi
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Abstract

Effects of various types of salts (commercial low salt, sea salt, refined salt, and bamboo salt) and
concentrations (0, 3.0 and 5.0%) on the growth of yeasts isolated from Kimchi were investigated. The
isolated yeasts used in the study are as follows: Saccharomyces cerevisiae, Sporobolomyces albo-rubescens,
Issatchenkia orientalis, Cryptococcus Iluteolous, Ustilago maydis, Candida humilis, Pichia onychis, Cadida
nitratophila, and Pichia jadinii, The growths of the yeasts were inhibited against each salt concentration.
The growths of Candida sp. isolated from the later stage of fermentation was strongly inhibited against 5%
concentration of salt. On the other hand the induction phase of Issatchenkia orientalis isolated at the early
stage of fermentation was the quickest among all the tested yeasts. Among the salts, bamoo salt was
found to be strongest inhibitor of the growth of veasts.

Key words: Kimchi, salt, yeast, growth.
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2 Saccharomyces cere-

orientalis, Crypto coccus luteolus, Ustilago maydis=.

Table 1. Identification of yeast isolated from Kimchi

Fermentation days Yeast
0 Saccharomyces cerevisiae
0 Sporobolomyces albo-rubescens
0 Issatchenkia orfentalis
0 Cryptococcus luteolus
1 Ustilago maydis
10 Candida humilis
14 Pichia onychis
15 Candida nitratophila
27 Candida humilis
28 Pichia jadinii
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Fig. 1. Effect of various salts on the growth of yeast at 50% concentration(A: Saccharomyces cerevisiae, B: Sporobolomyces
albo-rubescens, C: Issatchenkia orientalis, D: Cryptococcus luteolus, E: Ustilago maydis, F:Candida humilis, G: Pichia
onychis. H:Candida nitratohila, 1: Candida humilis, J: Phichia jadinii)
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z71o BB Issatchenkia orientalis$ Ustilago
maydis 459 7% &8 5% 50%AME A8 &
Foll & zo] flo} A{=st wA vebgth(Fig. 1.
C. E). 538\, Issatchenkia orientalise 23%% 10%
AME AFo] 7H5d WP ERE g4 A,

WM EY FEYEE AF BE 30%94 AR
HE EAW 4F9 ARN 2FFE 50%0ME

€ aF vis] Fag AKAAE BGoh A Qo)
NAEY S Al olfe EYA g8 A
Zg FE 43 9832 $2, L2849 A8,
AAEHEY Ah, HNEY CO, A Z7 2 QI
o =34 5o 719"9E Ao gyA AG®.

71X 9] pH7F 3580)8l, AL 143% o4& Jeh)
& A7) ¥el® Candida sp.©l Cryptococcus sp.o
ojo} ALANE TA WU AF FHEE AHE
H FY9 > AAY > AYE> Lite salty) £208 &
E Q&Ko) AEHILY, A2F L 30%94 HS
A 2ol HHAA 7B 2 A8 ANE vE
o} ek 24X 74 Cryptococcus luteolus 7% QD.
7t 011, Candida humilis(AX) %4 10¥) 021,
Candida nitratophila 011, Candida humilis(ZdX &
4 279) 02022 &X9 Ao AA A=A
(Fig. 1. D, F. H I).
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A &¢E 27)(pH 529~4.18, A% 027%), &A
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E a4 wet fmrle) dFeR 230 s A
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30%. 50%9) FEM FF 429 YSEE
A3} Table 2~Table 5 vhehy gic)
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Table 2. Effect of lite salt concentration on the growth of

yeast
Time Concentration (%)
Yeasts
(hr) 0 3 5
0 080 012 021
. 5 0.06 0.13 0.17
155"‘@;’1’1.“‘3 12 131 074 059
orientalis o4 159 154 o
48 171 173 1.65
0 0.70 0.12 0.18
Cryptococcus 5 0.06 0.14 015
wplococcus 030 017 07
luteolus

24 0.98 0.94 0.37
48 158 157 1.32

0 0.10 0.17 0.24

5 0.08 017 0.20

Pichia onychis 12 0.79 047 0.32
24 146 1.46 133

48 1.73 1.79 1.72

0 0.09 0.15 0.20

5 0.08 0.14 0.17

Candida humilis 12 0.78 0.67 0.39
24 094 0.88 0.76

48 1.05 0.93 0.79

Table 3. Effect of sea salt concentration on the growth
of yeast

Time Concentration (%)

Yeasts

0 0.08 0.06 0.09
5 0.06 0.06 0.08

Ifjlf:;”:a 12 131 049 055
24 159 1.46 1.28
48 1.71 158 1.63
0 0.07 0.06 0.09
Coptocos 5 0% 006 g7
12 0.10 0.09 0.08

luteolus

24 098 0.89 0.44
48 1.58 1.44 1.29

0 0.10 0.1190 0.1260

5 0.08 0.0880 0.0990

Pichia onychis 12 0.79 0.3500 0.2140
24 146 1.4730 1.2260

48 1.73 1.7540 1.6690

0 0.09 011 0.09
5 0.08 0.08 0.07

Candida humilis 12 0.78 0.63 0.16
24 0.94 0.77 0.77
48 1.05 0.88 0.71
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Table 4. Effect of refined salt concentration on the gro- Table 5. Effect of bamboo salt concentration on the gro-
wth of yeast wth of yeast
! Concentration (%) : Concentration (%)
Veasts Time )8l ation (7% Yeasts 'lglénr)e
0 008 010 009 0 882 8(1); gﬁ
Isatchenkia 0 0% 008 0% Isatchenkia 1) 3 o5 o7
orientalis 12 131 0.87 0.46 orientalis
24 158 146 122 a4 1% 1% 1H
48 17 169 148 48 171 179 1.61
o o om o oo om0
5 0.0570 0.07 0.06 Cryptococcus ’ ’ ’
Cryptococcus 12 010 0.09 0.11
12 0.0950 0.07 0.07 luteolus
luteolus 24 0.98 0.18 0.11
24 0.9830 0.72 0.24 48 158 134 063
48 1.5780 1.39 118 . : :
0 0.10 0.11 0.15
g gég gig g(l)é 5 008 010 012
Picki b 1 0.80 0.38 0'13 Pichia onychis 12 0.79 021 0.45
fciia onychis " a6 a8 L0 24 146 138 071
i 1'73 1'77 1'42 48 173 1.77 133
0 0.09 0.11 0.14
0 009 008 009 5 008 010 010
‘ 5 006007 007 Candida bumiis 12 078 011 01l
ié gsi gg SZ 8 105 087 0%
50%A4 FxoA A&l AsHuo} HE 10Y
€ 109 Fo ¥ EXY ASE IRt F ol g g FFo vlsME 2 AKEE
ZHEEA FE27E 27 gFe] viE aFEEA 9 Bk 98 109 olFd #E FF FA €%k

o & Aol AAHATY AT FHEYE A¥E
9o XY ASE 7P A AR
Lite salt:= G50 wal EX9 Afo) & Ao|&
Bo|x gy, L& Flo) ¥R Issalchenkia
orientailse HIZH B/ §L2715 A wEA Z4
Ak AA &4 1499 BE¥ Pichia onychis$
2799 &89 Candida humilis® 3% EE %7
FFEL fZ77t i AFHE A& & F AR
o 23\, Cryptococcus luteoluse L& Z7)e) &
gEey fx7i7t AA JebdI Issafchenkia
orientalisol ¥l8] AKEE RF}om 50% Sl
= 037%2 ASol A A=A BLYY BS
E Qsxrt 27tgol wel a7 9 A& ANEHIU
=d, ¢ 27) 5% Lsatchenkia orientalse 3
dd 0%0A 159, 3.0%0AM 145, 50%904 1.29%

.

30%9k 50%NA FE77t h AAHHA A&A
g wgron) wa %7 F9 Cryptococcus luteo-
luse AYQNME 9A] §FE717F 8l 5AIZHIRL
Ul 12210744 AdHEA dFE 50%M e
0442 %ol IA AHHAUL. AAFY A £
H 429 g2 EF 49%E 30%9) 5.0%04 A&
o] As=glen, 27 ¥" Cryptococcus lu-
teolus 5= X5 50%04 A&o] 714 AA A
AT EYY ALE 279 £H oM REY
&L 71 A AHaded, R0 F99 2
& %7 ¥3F9 Issatchenkia orientalise Y &
T 30%% 50%94 F=217F wlek 1247102 4
AN AZAHAE Bt ES Cryptococcus
luteolus HA F=7)71 Wi 12A 722 IFHAL,
50%0A 010622 A&o] IA A=} 27Y
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