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Characterization of Starch-Utilizing Yeast Saccharomycopsis fibuligera Isolated from Nuruk
Da-Hye Choi, Eun-Hee Park, and Myoung-Dong Kim*
Department of Food Science and Biotechnology, Kangwon National University, Chuncheon 200-701, Republic of Korea

A number of Saccharomycopsis fibuligera strains that can hydrolyse and utilize starch as a carbon source were isolated from
nuruk, a traditional Korean starter for rice wine fermentation, and their specific growth rates on starch-containing medium were
compared to choose the prominent strain. S. fibuligera strain MBY 1320 showed a higher growth rate at 42°C than that of strain
S. fibuligera KCTC7806, indicating that S. fibuligera MBY 1320 has more thermo-tolerant machinery for starch hydrolysis and
utilization than KCTC7806. Although the activity of o-amylase at 30°C was significantly lower for S. fibuligera MBY 1320 than
KCTC7806 (3,812.5 U vs. 14,878.5 U), S. fibuligera MBY 1320 showed a much higher glucoamylase activity at 42°C than S.
fibuligera KCTC7806 (5,048.9 U vs. 13,152.3 U). Thus, a new S. fibuligera strain, with a higher starch-hydrolysing activity at
elevated temperatures than that of other types of strain, this study reports.
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] Ao dasygode ooFst g Eo] Hojstn oA x FTRE YEE GRAS (Generally Recognized As
Mucor & Rhizopus &, Aspergillus & 59 Z%0|[11], Safe) #F=2A 28 AXE 7 AH 59 A5¢a A&
Saccharomyces, Pwhza, Candida, Hansenula, Troulopsis Az AFEE T Qo [31], FZ AAR7I5A AE a9
& 59 AR[29] 28|35 Micrococcus, Bacillus, Lactobacillus, 3740l whek A2 of 934 A4 E & acetylcholinesterase
Leuconostoc, & 59| N|#E0]|[23] R1H H} Uth +52 ASEA[16], FLEUAA AR LA ATa A AEZ[10],
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*Corresponding author T vk ok HZE GE N FuBGEA o] F43
Tel: +82-33-250-6458, Fax: +82-33-259-5565 Pichia burtonii %o] 2 A= I[22], urease [18],

E-mail: mdkim@kangwon.ac.kr

o] 09 FAMA B AL A o
© 2014, The Korean Society for Microbiology and Biotechnology amylase [1] 59} 8 dat 7 e o) Ak A ol

http://dx.doi.org/10.4014/kjmb.1409.09006



dom, AE, oorE, v % Aol Fat IF= vA
Qlth9el. 7+ o Saccharomyces
cerevisiae®) A% L= o 9)9] G AL SR} L
g #Holn, AEAS T & gl Aol Adh30].
Saccharomycopsis fibuligera~= glucoamylase ¥4t o} gt
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2 U A gado R o83 4= gle ARoT5]. S.
fibuligera®] o-amylase F+AA}F 7|4 Fo] RuEQloH, &
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AF, &, &, A4t A, FF, B4 43 5 8 A
A QPN A Al TE = FEI Tl A A AxT
£ 1088 2SS BT $2 162 WES 9 mio]
st &, Y 4uje-E 345 chloramphenicol
(100 mg/l, Sigma-Aldrich, St. Louis, MO, USA)¢] &84
YEPD (yeast extract 1%(w/v), peptone 2%(w/v), glucose
2%(w/v), BD, Franklin Lakes, NJ, USA) Houj x| o] =2
STk, Bo A= 30°Co1 A 48417 B2t Wik & A
o7 #EE Fote] anE FAEHE S st o
ZF #F2A S. fibuligera KCTC7806 ¢+-FE n|YEXY
A€ (KCTC, Daejeon, Korea)ZH-E| HoFito} AR5}t
Internal transcribed spacer (ITS) 49& ZZ& 4
= Zgo]H 9l ITS1(5-TCCGTAGGTGAACCTGCGG-3")}
ITS4(5'-TCCTCCGCTTATTGATATGC-3") [32]& AI&-3}4
18S rRNA THES 2Z3199 11, NL1(5-GCATATCAATAAGCG
GAGGAAAAG-3) ¥ NL4(5-GGTCCGTGTTTCAAGACGG-
3" Zlo|H[31]E ARE3lo] 26S rDNA ¢ <9 D1/D2 ©H
£ 2Z 5 A7INEL BAsgT B714 QL National
Center for Biotechnology Information (NCBI, Bethesda,
MD, USA)9] BLASTE Al&-3}4] 18S rRNA ¥ 26S rDNA
T dHY G7IME S 2AR FHsATH26].
AEE S S-S st 1%9] 714 ARS T
YEPS (yeast extract 1%(w/v), peptone 2%(w/v), soluble
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starch 1%(w/v), BD) AW X & A}-&3t 4t a2 d4F
YEPS Aol thaZA712 433 o) g4stel B
T2 843 FFE DA A BF F %

oo Az o Ml

o]
o) galE BE] Hoto] RO AR MSH14E
Sttt 8 @ T8N (T, 2%(whv), KI 0.5%(W/v), Sigma-Aldrich)
< FEHjR o] E5 3 & 108 3¢ A2 4 BE-ste] A
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o-Amylase 2L Park 5[24]9 FHE $Ast &
Z3t%ch. YEPS A u ] o] F3F%=(0Degoo)7t 0.10] HES
S. fibuligera dFE A&+ 30°Col A 24A|7F 5 vj<F
3 ZAZ AAR AFNOR BAUNES ZAHAG. &
ahg2 Q4 AFH (B0 mM, pH 6)°] 284N 0.2 mldt
714894 7HA AE01% wiv) 1 mlE H7hskar 2t Hkg
220 A 302 ¢ WSSt WEH 0.1 mlE F o
1 ml9 3,5-dinitrosalicylic acid (DNS, Sigma-aldrich) &
At 100°Coll A 1027t BEEAI] F 570 nmoll A FFE=ES
245 g tH21]. 1 unit (V)] 284S 1259 1 umole
o BAGS AHFE B9 Foz Fostart.

Glucoamylase EAEAL Liu [19] 52 HHE T4+
st YEPS YA ujA| oA £3%=7F 0.10] HESF S.
fibuligera w5 E3to] 30°Col|lA] 24417t F<t vt H
AL r aaBYS ST ot EAN 95 (10 mM,
pH 5)oll &4 0.7 ml} 7]&-§HQ 7HAd HE(1%, wiv)
0.2 mlE F7Fste] 7} ¥hE2 oA 308 Fet ¥HeAIZl &
100°Cel A 108 EF 7Hesto] ¥8-& AN R LAY
o] 278 WgAS ZEY YU END Diagnostic,
Yongin, Korea)® AHEslo] A4E EETS] 42 2415
t}. 1 unit(U)9] glucoamylase EAEA-L 18 52 1 umole
o) ZETE AAHE B49 FO2 Holsisc,

Bradford Dye Reagent (Bio-Rad, Hercules, CA, USA)
2 olgsiod XA AT ZANA Tl FES 24
stgom AA =2 3 4% bovine serum albumin
(Biosesang, Sungnam, Korea)& ©]83to] HeFAS 243}
At #AFEE FFYEA(GE healthcare, Uppsala,
Sweden)E AFE5F0] 600 nme A EFEE ZHsto] 24
sttt o#E HEE Rezex ROA-Oranic Acid H+
(Phenomenex, Torrance, CA, USA) A o] A2t% HPLC
(Shimadzu, Kyoto, Japan)Z &43}4.2™ 0.005 N 3HAHg-
NS 0] % AH0.6 mI/min) S 2 A3} TH Analytic Profile
Index 20 C AUX kit (bioMérieux, Marcy-I'Etoile, France)
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£ A ALY ARG ol whel ALgSte] AR RO A
HAEA S 2ASH T B E 542 33 st oH ¥
T3 FF 2 X+= SigmaPlot (Systat Software Inc., San
Jose, CA, USAYE AH&sto] EAst4itt

A= R oA 4% 25025 H 6079 AR E £
st om Hauf R o A wfekatgich Mio] Ti-E HjA of
A AA3 MBY1276, 1280, 1320, 1322, 1323, 1324 I
MBY13272 HHE &% 782 18S rRNA §Axe] ITS &
7144E % 26S rDNA §44+9] D1/D2 @] 7|4 E8S &
A3t 43t MBY1276 ¥ MBY1280 3= 7|&0) 21H S.
fibuligera?t 99%9 A3ALS el e MBY1320,
1322, 1323, 1324 ¥ MBY1327 #3Lt S. fibuligera®t
100%2] A5AS YeRfSIth API AUX 20 7| EE AFE3}
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0.016 h''2 Yepgtt. F5ol|l A 22§t S. fibuligera 45 5
o Al MBY1320 #3& 37°Coll A B]AA 4 =7} 0.31hlE
Q2FET £ HAFEES UElon 42°CoA v]A%
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Fig. 2. Specific growth rates of S. fibuligera strains utilizing
soluble starch (1%) as carbon source. Cells were grown in
YEPS medium at an indicated temperature and specific growth
rate determined at an exponential growth phase (m: 30°C, o: 37°C,
m : 42°C). Different letters in indicate a significant difference
between means.

MBY1323

MBY1324 MBY1327

Fig. 1. Hydrolysis of starch by S. fibuligera strains incubated at different temperatures. S. fibuligera strains were grown overnight
in YEPS and washed twice with sterile water to achieve an ODgg of 0.2. The cell suspension taken by five-fold serial dilutions were spotted
onto a YEPS plate. The plates were incubated at the indicated temperature for 2 days and iodine reagent (KI) was added to flood the

growth.
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Fig. 3. Enzyme activity of a-amylase (A) and glucoamylase (B)
for starch-degrading yeast S. fibuligera strains. Extracellular
protein was harvested by incubating S. fibuligera strain in YEPS
for 24 h at 30°C and culture broth obtained by centrifugation was
used for an enzyme assay (m: 30°C, o: 37°C, =: 42°C). Different
letters in indicate a significant difference between means.
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Fig. 4. Shake flask cultivation of S. fibuligera strain KCTC
7806 (A), and MBY 1320 (B) at 42°C. Soluble starch (1%) was
used as carbon source and initial medium acidity was adjusted to
pH 6. Agitation speed was maintained at 200 rpm throughout the
cultivation (e: ODggo, ©: ethanol).

glucoamylase A AZA]o] Z7I519. 0™ 42°CollA 1,006.9 U
2 7ME S5 22843 Yl olgd A=
MBY1320 #3F7} tj25¢ KCTC7806 #55 H|&3 o2
S. fibuligera w50l B|3 ¥ WF2=ANE o=
BE Mg gEER PsE AL REHOR SISt
2tz deE A
7HEA] AES gAY oz ALE3Ee] 42°Col A S. fibuligera
KCTC7806 ¥ MBY1320 w59 w4 A& E} ofehE A
Ab& = & v W3 tH(Fig. 4). )22 KCTC7806 43+
42°CO)| A o k-2 A Akgo] HOk 36*17J 733 % oF 0.25 g/lo]
9_14-(F1g 4A), MBY1320 #5F+= 0.32 g/I2 AtjFoz &
o oehE AAMdS UEY %W(Flg- 4B). E3 7H3A A
_LH,:_E_ EAoZ o] 83ta] AAE u MBY1320 #39] 1]
A&z 71 KCTC7806 5 Xt §97 o7 =2 »~28
UER itk ol2dt Axb= 42°CollA MBY1320 <59
glucoamylase®] A4 o] AF R =2 AT HH |
ol Aoz PoEgr
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