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Abstract

This review summarizes the studies on a wide variety of yeast found in kimchi and the effects of yeast on kimchi
fermentation, and discusses the direction for further research. Yeast belongs to the genera Trichosporon, Saccharomyces,
Sporisorium, Pichia, Lodderomyces, Kluyveromyces, Candida, Debaryomyces, Geotrichum, Kazachstania, Brassica,
Yarrowia, Hanseniaspora, Brettanomyces, Citeromyces, Rhodotorula, and Torulopsis have been identified using culture-
dependent methods and metagenomics analysis. The application of yeast as a starter into kimchi has resulted in an
extension of shelf life and improvement of sensory characteristics due to a decrease in the amount of lactic acid. On the other
hand, some yeast cause kimchi spoilage, which typically appears as an off-odor, texture-softening, and white-colony or
white-film formation on the surface of kimchi. In contrast to lactic acid bacteria, there are limited reports on yeast isolated
from kimchi. In addition, it is unclear how yeast affects the fermentation of kimchi and the mechanism by which white
colony forming yeast predominate in the later stage of kimchi fermentation. Therefore, more research will be needed to solve
these issues.
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LA = o] AAsl7lell felst B34S AlgshAl |k x] #wael

oJsl= F8 FARFO 2= Leuconostoc <, Lactobacillus <5,

AR vF 5 ANEFE TUEE st H, Fd &3 Weissella <01 &3l= ksl HX| EE Al7lol et 5
TS AA IR e dH7IZF EEAT] S ded HAES A ol fAEY ] Hdle ok, 945k,
BAFoIth X9 waEs AR Azl AMEE AEES AR S0l el J&S v Aoz deiA Atk(Jung et
El %0145111 nAEe] ofs) g€t AA] ABe A= v al. 2014). b4, X T8 A 5 G Fo Hs= dnk
AEES 74]Z4°ﬂ “Jra} GEAA T W] 7S ikt oz =Y Y€ @5 2719 a8U daxr)et
< 10*~10° CFU/g, = 10°~10° CFU/g ¢ H9E e S710l o277 A AdE Boltpt ikt 7t

WAL I5E7FEE fAEF7E 10~107 CFU/g, BR7} Aashs Al olF HAH R TTtshe A Hole A
10°~10" CFU/g= EM—U% vks, A% S AT o= yehon o Agerd mEE FEH Aol

10*<10" CFU/g, 2% 10°~107 CFU/S] #42 JERHZ = $19THRo et al. 1981; Jeong et al. 2013). 4°CoIA] 1
TH(Park et al. 1994b; Kim et al. 2010). BN AR Saccharomyces 2 ERL] F2]8 fakgoll

o5 FIEESS A1F, A, Y = 59 78S AXH oJgk wrart Aol it AloIA AlFtE|o] 45Y o] %ol 7
A dyr= xﬂﬂE]X]UP Yol e f4kt, 82 5] 3= 231 o] 52 ethanol?} glycerols A/d3h= 0= YR
sHA 2] gl AefebA| Ht 53], 7x] wE dol] A ok 2e]al AXe] ARl HE 100 o] Foll= Candida
S5e A2z 2 A48 g, @718 202 Mk & JqRe| F2]o] gRlElo] o]0 A Atgfe] #esh=
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Aoz F4=tHJeong et al. 2013).
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ARl A gt a5 A3t AFEX T AAIWS &
7ol B AXZHE G5 2759 Al 200455 &
]8It R 3(Kim & Whang 1959)9} tlEo] a7} 7]
2] ARGl WXl FEFS Ldotr A AHER 274
F, HlAtE 95 675 w2l5k] pectin w3 G40 43
< 4% AFEREH AFEATHHa 1960). 7 $ 98]
2ke] i34 AXQ AL WFAXZFE Brettanomyces
claussenii, Candida bogoriensis, C. cacaoi, C. guilliermondii,

-

Citeromyces matritensis, Kluyveromyces veronae, Pichia
membranaefaciens, Rhodotorula  glutinis, Saccharomyces
bayanus, S. cerevisiae, S. pretoriensis, S. italicus, Torulopsis
salmanticensis$} 730] 8& 1352 a2 E Hg, 549
= A77F 2 FE 9laL AUtK(Choi 1978). AE7kA] wiF4
A, EHA], WA, S5, A2 T2 AR EedE &

ES& <Table 1>°] ge]slo] Ueplitt. wiekebs] @y 3

HjajFeha] WS o] &ste] AARFE e, s8E &%
9] EHE Ay 1Y , Brettanomyces, Candida, Citeromyces,
Kluyveromyces, Pichia, Rhodotorula, Saccharomyces, Torulopsis,
Trichosopron, Sporisorium, Lodderomyces, Kazachstania,
Debaryomyces, Geotrichum, Brassica, Yarrowia, Hanseniaspora
o) e ThS TR FRO) AWk RHASE O 5

7} AtHChoi KC 1978; Song et al. 1992; So et al.
1997; Jin et al. 2007; Chang et al. 2008; Moon et al.
2014; Suzuki et al. 2018; Kim et al. 2018).

HA mre] 4ol o] viAE olgste] aRE Felgh
e 5488 ¥k videhs] WiHol= YM (yeast malt)
Wl X], YPD (yeast-extract peptone dextrose) BIA|, 12|
PDA (potato dextrose agar) HWiA|ol| Ml 52 A8 oA
StaAk A ol 7ol ARS-ESATE. Malt extractol] 2]
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FEE 718U (Choi 1978), YM HiA|1} PDA HiX] ]
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283t Ao A = Trichosporon, Saccharomyces, Sporisorium,
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(Chang et al. 2008; Suzuki et al. 2018). =3k deep
243 AFo\M= Candida, Pichia,
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(Kim et al. 2018).

ol X Fol= &’ 7] Pichia kudriavzevii, Pichia
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sequencing approachE

Kazachstania servazzii, Candida sake, Yarrowia lipolytica
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Eel= A3%E(Moon et al. 2014; Suzuki et al. 2018;
Kim et al. 2018) AIAIgF AF+E Al etare ob4 x| w&
of B MAE AU Gue) TRt £EUA Yol F
7449l 77t Way Aoz AR,

2. 24X tarterE | ol

At g AR G SN T2 sk
¥ @9 doA PN FAL Bolmrh. ST UY-



<Table 1> Diversity of yeast isolated from kimchi

Xl =2 203

Kimchi variety Analysis Yeast Reference
Brettanomyces claussenii, Candida bogoriensis,
Candida cacaoi, Candida guilliermondii,
Citeromyces matritensis,
Kluyveromyces vaeronae,
. . . Pichia membranaefacience, .
Cabbage kimchi Isolation Rhodotorula glutinis, Saccharomyces bayanus, Choi (1978)
Saccharomyces cerevisiae,
Saccharomyces pretoriensis,
Saccharomyces italicus,
Torulopsis salmanticensis
. . Saccharomyces spp. Kluyveromyces fragilis
Watery kimchi Isolation Torulopsis candida Song et al. (1992)
Baikkimchi
(a kind of kimchi without Isolation Saccharomyces spp. So et al. (1997)
red pepper powder)
N Isolati .. .
Cabbage kimchi s%g[;;)n/ Saccharomyces servazzii Jin et al. (2007)
Trichosporon domesticum, Trichosporon loubieri,
Cabbage kimchi, Trichosporon brassicae, Trichosporon cutaneum,
Young radish kimchi, Saccharomyces unispoyus
Pony-tail PCR/DGGE Sporisorium moniliferum, Pichia kluyveri Chang et al. (2008)
radish kimchi, Lodderomyces elongisporus, Candida sake
Radish water kimchi Trichosporon middelhovenii,
Saccharomyces castellii, Kluyveromyces marxianus
Pichia kudriavzevii, Kazachstania servazzii,
Cabbage kimchi Isolation Kazachstania exigua, Kazachstania bulderi, Moon et al. (2014)
Rhodotorula mucilaginosa
Candida sake, Debaryomyces hansenii,
Geotrichum fragrans, Candida picinguabensis, S ;
Cabbage kimchi PCR/DGGE Kazachstania exigua, Kazachstania pseudohumilis,
. . . . et al. (2018)
Trichosporon dermatis, Trichosporon shinodae
Brassica oleracea var. capitata, Pichia fermentans
Cabbage kimchi, Candida sake, Pichia kluyveri,
Mustard leaf kimchi NGS analysis Yarrowia lipolytica, kazachstania servazzii, Kim et al. (2018)

Young radish kimchi
Watery kimchi

Hanseniaspora uvarum,
Kazachstania barnettii, Pichia anomala

<Table 2> Studies on starter cultures for kimchi fermentation using yeast

Starter Characteristics Effects on kimchi Reference

Utilization of organic acid, Delaying the acidification of kimchi, Kim et al.

Saccharomyces fermentati YK-19

acid resistance

Improving the flavor

(19964, 1996b, 1997)

Saccharomyces cerevisiae DS,
Lactobacillus plantarum LP

Utilization of organic acid,

. uality control
effect of mixed starter Quality

Kim (1998)

Saccharomyces cerevisiae Utilization of organic acid Extending kimchi shelf-life

Kim et al. (1998)

Pichia anomala SKM-T,

Galactomyces geotrichum SIM-59 Yeast related with the flavor

Extending kimchi shelf-life

Mo et al. (2007)

Saccharomyces servazzii MY7,
Lactobacillus curvatus ML17

Predominant yeast involved in

.. . Accelerating the fermentation process
mukeunji, effect of mixed starter e p

Kim et al. (2013)

1Th<Table 2>.

(

BRE X9 TE oA F7IAES @AYo o]gst
3 GREE RS st FRE Fos R gt

2| T o2 ARGt X 4
718Re AR T TA} FR= A7t AE A3 E

¢

94 2 We

HE A QAT

O

AARE ool AHE F71HS BagloE ol
AW fwe 54

AAe] FrlE g

L35}
ol-gato] A9 Ak
1718e A7 A=



204 EBEIREELEEEE Vol 34,No. 2(2019)

8

<Figure 1> White colony-forming yeasts grown on the surface of kimchi

HATHKIm et al. 1996a). -2 &5 FollA Saccharomyces
Sermentati YK-19 @52 HA1¢] 1] Sl % Ego] HU
S W ool X d wEI|ZF S AF Aol Hol A
2 H&7)18 AANTIE Ao YeEPITHKim et al. 1996b;
Kim et al. 1997). Saccharomyces cerevisiae 25 TF}
Lactobacillus plantarum LP 45 Egu|Y3te] E7X]9
THOZ IS AFoM e, g 27| dAlA a5
Ahte] Ao TE Q] B Bo] AaHE] AR
2F RS AT 718E WANA #de FEE A
S 7 AT SIATHKIm 1998). ©]¢} TE°] Kim et al.
(1998y2 X T2 Z Saccharomyces cerevisiae & 2T
el A F7keke W AR ' A kel WHeR
TEste] Ags A%, Am AU Al aRE AEEd &
9] 71291 BRE AR EA 7127|7ke] AREE
< RIStk ZAot 7k Al Fw| Aol degitiar
H A = Pichia anomala SKM-T T2 H7}= AA
AEE AAE] ST Har|zh o AR E fAE
AR BdaE xAXT|E Az YEFSETHMo et al.
2007). B3, F2A]9] &4 HEE fsle] HF2XoA 2
St Saccharomyces servazzii MYT w52} Lactobacillus
curvatus ML17 #55 % SHO=2 AR 49, o1& &
B} AR X IE 90d B9 =2 HAreS fAE
Row, 19 S F2X]9 fAkeE FRE 7R 5249 Al
%27} 785tk ath(Kim et al. 2013). &5 A=) 2
Roll #ofele Gl o] Hes| FHEETH o] 8%
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bulderi S22 EAENIL, o F Pichia kudriavzeviic
polygalacturonase &/g¢] =31 71X HF Alol| off-odorE
WA BN AR|o] FAS AT Fo A EaRE
HE Tt Moon et al. 2014). =3, JEoqX AzE X
oA Kazachstania exigua®} Kazachstania psedohumilis”}
T EHAAL o] A HFatd Ao A} 15°ColA
= o] #FE°] AR FH FA6IR o 4°ColM = A
=R efof FmA] Aol =7t AA Fofgtal B EQ)
thSuzuki et al. 2018). T}vh XM A x3 A&
sodium acetate, glacial acetic acid 5 2%t acidulantE
ARGRROEM] -] AX|oke R o] T Zpolvt A&
Aoz Aztent, HZolle viFAA, A, €744, =
AR FHe A7 ZuAE v g Hlel e
WHOl NGS (Next Generation Sequencing) #4 7]&2
Zgste] mAE S S AH Pichia kluyveri,
Yarrowia lipolytica, Candida sake, Hanseniaspora uvarum,

Kazachstania servazzii 5°| 22|, 74 ¥ U L<Figure 2>,
ol R st AR A4S B SAFHAE 7
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W2 ¥ Pichia onychis 57} A4¥sh=  L-galactono-y-
lactone oxidase”} polygalacturonase (PG)9] 2Hg2.2 A4
¥ galacturonic acidg 7|22 &85t HE CE A3
= 202 FAATHOh et al. 2003).

Z T3 E Ochangeo et al(2016)9] ZAzbo] w=wW
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A4 colonys] AN BXoNA A 7)ol whe &2
AR Sl thd $He Kol WAY Sz} o of
o )AL 9% ArE A8 Wasd AR,

o] =R 20189 AR @S] APeR FFATA
o] ]S who} FEE 712 ATARI YU TH2018R1IDIAL
B07047662).
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