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Isolation and Identification of Yeast Strain from Fermented Tea
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Abstract

In searching for yeast to be utilized as biocontrol agents, a single yeast strain was isolated from Camellia
sinensis based on its morphological, cultural, physiological, and biochemical properties, as well as by molecular

techniques.

This single strain was pink to red in color and designated as strain JY-1.

The effects of

temperature, pH, NaCl concentration, and ethanol concentration on the growth of the JY-1 strain were examined
for the JY-1. Growth occurred at temperatures ranging from 20 to 35°C, and between pH 3.0 and 12.0, with
optimal growth at 25-30°C and pH 5.0. The yeast also grew in the presence of 0-2% (w/v) NaCl and 0-4%
(v/v) EtOH. The isolate was further classified based on biochemical characteristics using the VITEK system.
The biochemical data obtained using this system were similar to those of Rhodotorula glutinis/Rhodotorula
mucilaginosa (exhibiting a 93% matching level). Molecular phylogenetic analysis based on 18S rDNA sequences
indicated that the yeast represented a basidiomycetous species, and its highest degree of sequence similarity was
with Rhodosporidium azoricum, strain JCM11251 (99%).

Key words: fermented tea, identification, isolation, yeast

LM E
??]_Z“ ﬂﬁM]"‘] AAEI Qe e diEz AR
A -’F W ofFE Fopct. ez 2 | d’%i
qoh?_ F79 7‘}7]' 4, BaE 9o X]'LE«] 715
HEAFIT Qe A ‘ﬂ'(%)’ﬂ}_L StH A (Camella
Sinensis)®] o1¥ Woju} A& S&37 FA MEI AL

DIATHAZTH 1996). T3 AHAT 94 5 FHoR
BAE7] A A FHe A4 A AARcE £
Fo o2& A& BN AR EX S UJE:
A-R Y, F43 Tt g I FF7Y A A
of Hi ed BAHCE wE Axd wg FEI}E A

o] dutAolt}h A= HE AT wal HES A A7)A
go Buaa wE AT} 12-55% Aboll AL okalg )

o} Wb 2ER, LEES 85% ol Al 2
Y EES AEH 2003). 2ke] @

g v
I DERRC P8

*Corresponding author: Ok-Ju Kang, 449, Wolyoung-Dong Masan,
Kyungnam, 631-701, Korea

Tel: 82-55-249-2235

Fax: 82-55-244-6504

E-Mail: kojl17@kyungnam.ac.kr

11

MAEES o

st A o7

ANZE et 75\}‘3—1% Ao} ‘rﬂq‘ T HEE FE3Y P4
EEY Ago] YoJu=s . olnf AA LPHoZ A
7l AR, %)Y 7—‘?%"” oA 2= FF gto] BAH
o AlH R daxtE duksate] 2 A nlE] ]
A st U e glo] AH & 4 Ju oS ot
of et AulAte] 877t FHEEA TEA Y g A
S7b oA gtk By onf LEol| #HAdte WAE
2 FHo| Aspegillus %, Penicillium 4 A=ZT 424
AR ARE ofd FRIA ofF AF7} wWg mnlg dAo
thBEast A5 2003). A2 ABEGY THI HEof
AT V12t He MAE 75 R g F84¢]
de AAga glon, rnAE B g #dH e
o] FUiH I Sl= Aotk wEtA B AFeAE olv] @
gl ARHI Qe HEX JE ARIFTE &5 WSSt
of TheFH ARSAF AYS FHslEle Y¥oE ANE
e 45, 1 783 545 2ASHA K (Sujaya IN

]
S
S
E

). EeE 7Y e g A (Lodder JQ}
Kreger-van R 1952, Yarrow D 1998), 483ty EA 5 Z+
% vAESH 547 188 DNA 9 H& @7l EE o) &
sto olu FAHHE ¢FE Zdet Wi, EHTFoRA F



12 7s=

% 5A3YHChoi OJ9+ Choi KH 2002, White T 5
1990). &E3F £l 4" EF9 wixz4 @ wjoby 2
WjFze tste) ZAE T

XHE al I-blg

1. X2, AMBHjX] =

B AFAES BaAE 20061 490 A =1 A
oA AR A& FYst] AMEEE Y. AR B8 )
A2 penicillin?} streptomycing 227 50pug/mL 73 PDA
(1% potato extract, 2% dextrose, 1.5% agar, Becton, Dickinson
and Company, USA) A Z o] &34t}

1‘
o
o
>
— 0

450.85% w/v NaCl) £
108 =9 WAt A2
icillin? streptomycing 2
X]°ﬂ 2zt E‘é‘s}—L 30C

E FAHE #ES 12
PDA % ¥l %] of 9‘74 551 Al

E

o= _,‘z}x-l o7 '/%??} =
Z} 50pg/mL %

r?Mo_«

pe
Hu

=

g #FEe
W e B EURFE B, 2asd. ojn £
H ARE 4T WA 2ASIEA Ay AREET

e Ee 2REA Gas A1 39 YA
L AEE, ARG HA AW B4 52 avel BFEA

‘?j “The Yeast a Toxonomic Study” Kreger—Van R(1984)3}
Barnett JA(2000)°ll w2} ZARSE & Lodder J9+ Kreger-Van
R(1952)# Yarrow D(1998) Heoz st Add &
B 70 Yy BF WM E penicillind} streptomycin
< 47 50pug/mL 73k PDA(potato extract 0.5%, dextrose
2%, agar 1.5%) AR A ASF Heto] 77], =Ygy
A7 52 BFsta, F8dnH(CX-40, OLYMPUS, Japan)
O 7 AgEAL YA K7, gAze Fu) 5 BESYh

2) AR dwky 54 24

a5 PDA AR ANAL HHEA, PD(1% potato
extract, 2% dextrose) 7|4 WA A XS] wYEA, H<
5o 4E A&xA, 4 pH, 3 L5, ethanol = °ﬂ

£ 542 Lodder J(1952) 9} Yarrow D(1998) ¢ H}
Faste Adysict

3) YUAE 54

PDA WA AgolA 297t Wit &4 A7 am
2% glucose-yeast extract-peptone water(glucose 20g, yeast
extract 5g, peptone 10g, D.W. 1 L)l HZg o} 25T
A 393 st AZHH G FAPEE BAHAT,

FFHEZYHAEA A 247 A 15 (2008)

4) FF 2B AF

Yeast nitrogen base(DifcoAl, USA) HIX7F £ &
Dutham#@ol v filter2 o3} A7 7 §9<& ¥ PD
(1% potato extract, 2% dextrose) Bl A|o|A A wjgst EX
ZAE QAR 3t Wi4E AHE 3 1 Fgds
Fated 25C oA 72412 W F3tHA 74 ‘::L}"§°4T°ﬂ oJ3
U5ds HAsA

A
&

5) Agd A E

API Kit(ID 32C)%} A58 #5%
(Vitek-II compact, Biomerieux Inc., France)e ©|-8(23 4
sty anE 19Fo] HES T 25T A 48417 F
o &F3h = Z}T@}o T+7E WEsAT

A7|A VITEK system

3. DNAQ| =& 9 FHA|

28 #F2HH chromosomal DNA #2]+= GenExTM
Genomic Sx genomic DNA extraction kit(General Biosystem,
Korea)g A3t #8l8ta, £2]¥ genomic DNAE 18S
tDNA sequencings $3 template = AH&-3}SITH.

1) 188 rDNA®] PCR S%

an 759 BRI s 29 2 3E forward primer;
NS1(5*-GTAGTCATATGCTTGTCTC-3’ )9} reverse primer;
ITS2 (5‘-GCTGCGTTCTTCATCGATGC-3")& Al-83ka] 18S
DNA siteE ZZ31YTH(White TI § 1990). PCR HHg-2
5U¢] Taq polymerase, 10mM dNTP, 10mM Tris-HCI (pH
8.3), 1.5mM MgCLE E¥3}= PCR EFES o] &340
PCRZ first denature 95°CZ(5%), 30 cycleZ denaturation
95°C(60%), annealing 55°C(45%), extension 72 C(5&)0.2
T3 HTHModel 9600 thermocycler, PE Applied Biosystems,
Washington USA).

2) 18S rDNA2 A1 EEA

SE5H PCR AHEL 1.0% agarose gelol A71953 &
DNA @& 34319, 4718842 DNA sequencing
HBHAY Solgent(Korea)?] AH5H714E £4 Fx] ABI
PRISM® 3100-Avant Genetic Analysis(Applied Biosystems,
USAYE ©]&st] 495 3tk Z24¥ 185 tDNAY
@714 8L Genebank®] Blast programe ©]&3l o]y
Genebank®l] 5550} Q& 18S DNAY 471N d% A5
A& o 3_0}04 National Center for Biotechnology Information
(NCBD®| gene bank database9} vl £M3te] FAsIcH



%

EEFFY HHe Jy-1018 gk

1. 22| R8N NE

1) sy 44

Penicillin¥ streptomycing ZHzb 50 pg/mL 33 PDA
(potato extract 0.5%, dextrose 2%, agar 1.5%) 2LA|u}A]d]
A AEE TY-19 AE FeE Fig. 1 L Table 13 2t}
HEE ovoid Holglom, Zopdel olg A3} colony color
+ pink A red Abo)ich.

2) sty 44

Lodder(1952)¢] ol &3t £ T =0 thd A3}t
At A= Table 13} 2t} D-glucose, D-rafinose, D-sorbitol,
sucrose YANHSS YEUYR T UHA F HRL i
YEMASITE VITEK system®] A3 Ao} nlmste 2 cq1
JY-1 #5<= Rhodotorula glutinis 2 Rhodotorula mucilaginosa

o} ok 93% 9 HFAME B4t

+ BolEl 50| uYm U sl S
99 szol Be 4az
1

72 WA AS2ANAE NaCl 571 2%(whv)

A5 AHUSE & & AANEFig 2).

Fig. 1. Phase-contrast micrographs of the strain JY-1 (Magnifi-
cation: x1,000). The cells were cultured in PDA
medium plate for 24 hr at 30C.
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Table 1. Characteristics of the isolated strain JY-1.

Morphological characteristics:

Shape Ovoid
Vegetative reproduction Budding
Colony color Pink to red
Optimum temperature (C) 25-30
Optimum pH 5.0

Biochemical characteristics”:

Assimilation test:
2-Keto-D-gluconate -
D-Cellobiose -
D-Galactose -
D-Glucose +
D-Melezitose 2
D-Rafinose +
D-Sorbitol +
D-Trehalose -
D-Xylose -
Glycerol -
Lactose -
L-Arabinose -
N-Acetyl-glucosamine -
Sucrose +
Selected organism (VITEK Rhodotorula glutinis/Rhodotorula
system) mucilaginosa (93%)

18S rDNA sequence analysis

(similarity, %) Rhodosporidium azoricum (99%)

+1>, positive; —2), negative,; 3), VITEK system was used.
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Fig. 2. The effect of NaCl concentration on growth of the
strain JY-1. Cells were cultured at 30°C for 16 hr in
PD broth containing various concentration of NaCl.
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Fig. 3. The effect of initial pH on growth of the strain JY-1
in PD broth at 30°C and at the various pH buffer.
Cell growth was monitored by measuring the O.D.
600.
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Fig. 4. The effect of temperature on growth of the strain
JY-1 in PD broth at pH 5.0 and at the various tem-
perature. Cell growth was monitored by measuring
the O.D. 600.
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Fig. 5. The effect of ethanol concentration on growth of the
strain JY-1. Cells were cultured at 30°C for 16 hr in

PD broth containing various concentration of ethanol.

Fig. 6. The halozone of hydrolysis of the strain JY-1 on
skim milk agar. The cells were grown on Skim
milk-PDA medium plate at 30C for 24 hr.

Table 2. Fermentation of the isolated strain JY-1

Fructose Raffinose

D-galactose - Solublestarch -
D-glucose + Sucrose +
Lactose - Trehalose -
Maltose + Inulin -
Meleztose - Nelibiose -
Cellobiose - Xylose -

) e ) .
+1, positive, —7, negative
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Fig. 7. Phylogenetic tree based on partial 18S rDNA sequences,
showing the relationship between the isolated strains
and other species belong to the genus Rhodosporidium.
The accession numbers are in parentheses. The tree
was constructed using the CLUSTAL-X and neighbout-
joining method. Scale bar corresponds to 0.01 sub-
scriptions per nucleotide position. Numbers at nodes
indicate levels of bootstrap support (%) determined
from 100 resampled data.
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