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Abstract

The brewing and sensory properties of Korean traditional alcohol beverage are greatly influenced by yeast acting as
alcohol fermentation microorganism. Therefore, this study investigated the brewing characteristics of Wickerharmo-
myces anomalus SC-1, non-Saccharomyces cerevisiae isolated from Korean traditional Nuruk. Ipguk and Nuruk were
used for fermentation agents. Alcohol content was not significantly different between SC-1 and S. cerevisiae widely
used in the market. Fermentable sugars were consumed more rapidly in the case of W. anomalus SC-1 than S. cer-
evisiae. Acidity in Ipguk treatment was higher than that of Nuruk throughout the fermentation period regardless of
types of yeast. Citric acid was major organic acid in Suldut treated with Ipguk, whereas, lactic acid was major in
Suldut treated with Nuruk in both yeasts. These results suggest that W. anomalus SC-1 showed the possibility for
the use of new wild yeast strain as a candidate in simultaneous two-step fermentation for brewing Korean traditional

alcohol beverage.
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Saccharomyces cerevisiaes
FTFE
Els TE2E FTHEE 35 A FoA
St FFol|x #E|8 Pichia anomala Y197-13°1 tjst
22y A7 A3 Baudo] oS Ho|thKim et al,
anomalar= BA Wickerhamomyces anomalusZ <
o] M7 = %) 3 (Kurtzman, 2011) European Safety Authority
(EFSA)°l| ¢]3}e] <+ Ad(Qualitied Presumption of Safety,

cerevisiae 2ol A

QPS)°] G = A= AR FEA AUkSundh &
Melin, 2011). T}t A2 HE Eg&iA W anomalusS)
FEA Hg ATEe 7 5o FAFAA 2 W
anomalus® 73 AFHE 71AZ AMES TE Al EEE
A5t 39k ester 3FHE SOl i3 AF(Kim et al.,
2019), == W Fx A AMEEH= HAF LR starter?]
DaquZ5-¥ 2218t W anomalusSt S. cerevisiae®] EFAF
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& U2 A T= T FHd & IFES VA= ethyl
acetate I S7F @ Ho| g A (Fan et al, 2019),
T e 9RIAA FElE W anomalus7t 20 FE Al
8l A= A5 A 24, protease®t glucosidase &
o] ® A9} acetate ester 7] A B S cerevisiae2}e] &
3t wrgol tigt A (Padilla et al, 2018) 2 W. anomalus
7} AAkslE glycanase$} glycosidase 52 S4 7FE-3)
AHEo] 9)el E4 s) A (Schwentke et al., 2014) 5ol gk
A Tol Ja, 2 9 FAF T 7 & HIE =

st A Ee dish A &4 9 Fd x4 T o
AFAz7E EHA DS} (Platania et al., 2012; Parafati
et al, 2015; Grzegorczyk et al., 2017; Contarino et al.,
2019) AFF Hgo} A A+= RuE vt gich &
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2 AFdAE dgs AhE A A GoM F3 S
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&35t HalEda wule] GxE HAAete Ta ANE
profile ¥ 714k 244 #4& % 43E P8 54
ZAbete] AEF ARE g AP S Sl skl
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Ao =2 Ayzter

Xz 2

= 2|

o~

TH-E AT FF(Samcheok, Korea)2 ¥k th2 10¢
S 0.1% peptone (Difco) 90 mLol| HES & wA|H o=
107-1070) 3]A8kaL 314 g e 100 uL¥ S w28
potato dextrose agar (PDA, Difco, Detroit, MI, USA) 3
Aol Edste] 25°Co|A 29 HiFS thE @Y+
2= PDA B3 WiA| & ARS-sto] 25°ColA 2, 23] Aty
i Fated w2l skt

= =X
[LiLE oo-l

28 +55 10mLe] potato dextrose broth (PDB,
Difco) BiA| oA 247t wet H filter paper (No. 1,
Whatman, Kent, UK)E 53A|A o GAE 2519
T o A HAH dAE HUbst] HAARES AL
&3t EHstATE E Y 200 uLol lysis buffer (200
mM Tris-HCI pH 8.5, 25mM EDTA % 0.5% SDS) 500
uLe} 500 uL2] phenol/chloroform/isoamyl alcohol (25:24:1)

< F7Fste] 13,000 rppmell A 307 L4l Ee] st A2
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4 HH-SAlAH RNAS A A3 genomic DNAE 2|3
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Table 1. Materials of simultaneous two-step fermentation mash using W. anomalus SC-1 and S. cerevisiae (La parisienne) with Ipguk

W. anomalus SC-1

S. cerevisiae (La parisienne)

Seed Mashing 1* Mashing 2™ Mashing Seed Mashing 1% Mashing 2" Mashing
Ipguk (kg) 0.525 0.83 - 0.525 0.83 ;
Rice (kg) - 0.83 3.5 - 0.83 3.5
SC-1 Culture broth (mL) 300 - - - - -
Yeast powder (g) - - - 2.5 - -
Water (L) 0.288 2.49 5.25 0.588 2.49 5.25

Table 2. Materials of simultaneous two-step fermentation mash
using W. anomalus SC-1 and S. cerevisiae (La parisienne) with
Bio-Nuruk

S. cerevisiae
(La parisienne)
lsl 2nd lsl znd
Mashing Mashing Mashing Mashing

W. anomalus SC-1

Rice (kg) 2.0 4.0 2.0 4.0
Bio-Nuruk (g) 334 66.8 334 66.8
SC-1 Culture broth (mL) 600 - - -
Yeast powder (g) - - 10.0

Water (L) 24 6 3 6
13] A2 § 2 AE oAlo] S0 500 mL 2+t

2a0) F42 © YolFdh 1 F Fohaa
SR AT SFHA ] Y7tE] =
HAHAHE dZste] T/ 80mLE W2 v 100 mL7}
2 f7tA FHRTE AL oS TFE &AL density
meter (DMA 35, Anton Paar, Austria)S ARE-3le] &3
s S8 H . 8992 dinitrosalicylic acid (DNS)H
(Chae et al, 2008y °o]g3std ZA3Ich WP ELaF
£5S od3ste] I mLE g F DNS §4LS 3mLE 3
7FeFaL 100°Col 10-15%7F ¥E-g A1 ok S/5 21 mL
£ Ut 4ojE T B33 =7 (Genesys 10-S, Thermo
Fisher Scientific Inc. Waltham, USA)E ©]&3}¢] 550 nm
AM FFES S8 L I=FS RFETEE sto] &
A ALtsidn. AR e SAd FREN TS
(NTS, 2010)°] w2} Sztd N85 H 3] 10mLS A7
&te] 100 mL AHzrEetisel] ¥ & SHA A 2KB.T.B
& N.R) 2-3 W& doje=d T 01N FASVEF &
oz 235 Aty A2 pH7} 6.85-7.07F B W7
AAsAA 01N FASIEF &9¢] 48] mL X5
43t At=R st

ok

Lee et al (2014)4 AT+A34E FE3 post-column W
HE A&3te] HPLC A4S AAet €3 A Es
0.45 um membrane filters A3l o33t & SHODEX
RSpak KC-811 (8.0 mm IDx300 mm) column< 271 9172

he] AFE3FH 2™ ovend X 63°C, flow ratex 0.8
mL/min®] $1 2™, ©]F54E& 3mM perchloric acid®] %3,
injection volume2 10 uLo|Ath. E2]€ 714k reaction
coilell 4] 02 mM BTB, 15mM Na,HPO,, 2mM NaOHE
AREste] A Z O, ofuf 2= 25°C, WA §-9 9
flow rate= 1.0 mL/minZ 3} 3L, 440 nmol| A ] SF =&

243 AEsan.
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GHS 53O0 sequencing® | FAIES BLAST
2oy (https://www.ncbl.nlm.mh.gov/BLAST/)% o] &
st Hlu-FEA3% A3 NCBIY SAE W anomalus
ATCC 8168 A&t 100% LATHS Sletqith. 223
NCBI®| SAE © & W anomalus, S. cerevisiae, Candida
tropicalis 21 €3} SC-1 M €& MEGA7 Z=Z 13 (http:/
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SC-1

100 Wickerhamomyces anomalus ATCC 8168

Wickerhamomyces anomalus UFLA ARC178
Wickerhamomyces anomalus UFLA ARC240

Candida tropicalis ATCC 750

o Candida tropicalis FC 6865

Candida tropicalis ATCC 42678

- Saccharomyces cerevisiae ATCC 201388

100 Saccharomyces cerevisiae ATCC 9080
9

Saccharomyces cerevisiae S288C
0,20
Fig. 1. Results of BLAST searching of the 5.8S rRNA region sequence of isolated yeast strain from Korean traditional Nuruk.

Table 3. Chemical characteristics of simultaneous two-step fermentation mash using W. anomalus SC-1 and S. cerevisiae and S.
cerevisiae (La parisienne) with Ipguk and Bio-Nuruk

Ethyl L Reducing Organic acids (ng/mL)
Yeast FAY alcohol Ac1(]ijty sugar
(%, VIV) (mL) (mg/mL) Citric acid  Malic acid Succinic acid Lactic acid  Acetic acid
W anomalus SC-1 Ipguk 17.8£0.2 5.2+0.1 1.3£0.1  2,174.6£60.3 157.5£7.8 1,361.2480.2  646.8£31.7 150.6+16.1
’ Bio-Nuruk  18.9+0.1 3.3£0.1 1.3£0.1 369.9£16.1 126.4+14.7 1,323.9440.3 2,176.3£59.2 127.9+18.4
S. cerevisiae Ipguk 151202 4.5+0.1 27.5+0.1 2,415.7£40.5 396.9+10.0  704.7+25.9  606.0+44.4  79.2+£14.9

(La parisienne)  Bjo-Nuruk 17.6£02 3.6£0.0 16.5+0.3 466.2+3.1  411.7+13.1 1,113.24204 1,447.3+46.9 311.0£28.1

9 FA : fermentation agent

BARE A7t J=H N FFSFS AR HTERE T olElw ol= W anomalus SC-1914 =& 43I S
15.1%%F 17.6%° ¥l&l =2 S 2ot mehx e Hol= Aol A Xkt

FEM E2F5AS W anomalus SC-12 712 A& &
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23k S cerevisiae$} P anomalas HE3sIe] HEdg
3t P anomala®] &I-E WHE o] tfdh A3Q
(Kim et al., 2012) SIA %= &1E v} ST}

735 7tk 52mLe} 45 mLE YERgew, g A 2 s
=8 A3 W oanomalus SC-19} A3 S, cerevisiae
739 33mLe} 3.6 mLZ YERATHTable 3). A&
of FaAgle] HEARE Y5 AR A TolA A=
= 235 Ueled ol 2 Ade s 1EE

A =S W anomalus SC-15 AR5l LaA| = =S @e 982 AREg A 7|8
A= NHFFES AFES A 2% 1.3 mg/mLe YERY THKim et al, 2016). HEAZ J=FS
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Eljo] &g Ae] =57l AAglel W anomalus SC-17F A succinic acid 1361.2 pg/mL, lactic acid 646.8 pg/mL, malic
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WAL, Al S cerevisiaeS ES €8 5 714 FHS
citric acid 2415.7 pg/mL, succinic acid 704.7 ug/mL, lactic
acid 606.0 pg/mL, malic acid 396.9 pg/mL, acetic acid
792 pg/mLe] =02 YERsth 7 /A &R BT AA4E
#71%F & citric acid®] o] 7 =34 AAHH
F712E S v Zolrt Aoy SR =
ﬁiﬂrﬁ VRN QITE HEA R WSS AR f& R

3 &yle AS, W anomalus SC-15 FE3 <4 5
/‘J SFaFS lactic acid 2176.3 pg/mL, succinic acid 1323.9
pg/mL, citric acid 369.9 pg/mL, acetic acid 127.9 pg/mL,
malic acid 1264 pg/mLe] =AM =2 ety Al# S
cerevisiaes HET €8 F {714 FFL lactic acid
1447.3 pg/mL, succinic acid 1113.2 pg/mL, citric acid
466.2 pg/mL, malic acid 411.7 pg/mL, acetic acid 311.0 pg/
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