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Abstract

In this study, a traditional Korean wheat-rice ‘Makgeolli’ was evaluated and the quality characteristics of the ‘Makgeolli’
prepared with rice ‘Nuruk’ and commercial ‘Nuruk’ sanseong, songhak, jinju, and the potential probiotic Kazachstania
exigua CCSY27 yeast were determined. The pH of the ‘Makgeolli’ decreased during fermentation, while the acidity
increased slightly. In particular, wheat-rice ‘Makgeolli’ made using commercial ‘Nuruk’ showed an acidity about
0.5 - 2.0-times higher than wheat-rice ‘Makgeolli’ made rice ‘Nuruk’. The brix value increased sharply after
fermentation for two days, with the value for wheat-rice ‘Makgeolli’ made using rice ‘Nuruk’ and sanseong ‘Nuruk’
observed to increase the most, to 9.2. The alcohol content of wheat-rice ‘Makgeolli’ made using rice ‘Nuruk’ was
7%, which is higher than that of wheat-rice ‘Makgeolli’ made using commercial ‘Nuruk’ (sanseong, songhak, jinju),
and was the best in terms of overall preference. The wheatrice ‘Makgeolli’ made using rice ‘Nuruk’ and commercial
‘Nuruk’ was observed to brown slowly during fermentation, with the wheat-rice ‘Makgeolli’ made using sanseong
‘Nuruk’ having browned the most by the seventh day of fermentation. On the other hand, the wheat-rice ‘Makgeolli’
made from rice ‘Nuruk’, songhak ‘Nuruk’, and jinju ‘Nuruk’ exhibited total viable cell counts of lactic-acid bacteria
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ACTGAGGAAC

ACACGGACC
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AAACCAACCG
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GCCAGCATCA
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GCATAATGGT

Fig. 1. 26S rDNA sequencing listing of CCSY27 strain.
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09 Kazachstania humatica LYB6 (AB499004)
—|: Kazachstania jiainicus ATCC MYA-4454 (F)196732)
100] €CSY27 (In this study)
Kazachstania exigua CBS 379 (EU982210)
Saccharomyces cerevisiae DC3 (JF715188)
- Saccharomyces cerevisiae Y28 (KU499844)
| Saccharomyces chevalieri MUCL 27815 (AF005707)
| Saccharomyces pastorianus RH6136 (AJ508593)
Saccharomyces elljpsoideus MUCL 38888 (AF005708)
—91 | ~ Saccharomyces kudniavzevii 1FO1802 (AB040995)
99 Saccharomyces mikatae IFO1815 (AB040996)
Cazachstan/a kunashirensis SU16511 (EU289346)
— Saccharomyces arboricola TJ1AMO1 (JQ914741)
o| Saccharomyces bayanus CBS380 (AF113892)

Saccharomyces uvarum QK-6 (KJ469964)
97
Saccharomyces eubayanus CRUB 2014 (KF826534)

6:

@

-~ Saccharomyces paradoxus a124 (FN868260)

Kazachstania zonata NBRC 100503 (AB198188)

Kazachstania gamospora EN4S06 (FI527184)

Kazachstania piceae TSN-26 (FR716594)

Kazachstania aquatica SKK10 (AB500207)

Kazachstania servazzii Lu9-14 (HM146913)

Kazachstania intestinalis EH088 (HQ260338)

Kazachstania martiniae NRRL Y-409 (AF398481)

Kazachstania viticola NRRL Y-27206 (AF398482)

05 Kazachstania bovina NRRL Y-7283 (AY545571)

Kazachstania pintolopesii NRRL Y-27539 (AY545575)

Kazachstania slooffiae NRRL Y-27538 (AY545581)

Kloeckera sp. GJ14S01 (FJ527189)

Fig. 2. Phylogenetic relationships of the strain CCSY27 and other
closely related Kazachstania and Saccharomyces species based on
26S rDNA gene sequences.

Numbers above each node are confidence levels (%) generated from

1,000 bootstrap trees. The scale bar is in fixed nucleotide substitutions
per sequence position. Only values of 60% or above are shown.
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Fig. 3. Comparisons of pH value of the commercial ‘Nuruk’ and
wheat-rice ‘Makgeolli’ by K. evigua CCSY27.
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ﬂ
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(Klm 5, 2011b; Seo &, 2012).
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4-d ofde| wE T 784 1¥E, dI3s g
% ZdHE #Hst

K exigua CCSY27 & RE o]&3lo] A3 A1 v
2o} Al FRo R A2 A wHe ] 78 u¥E
TS 43 A7 Fig 59l eRd vke} 2ok "Brixe
g 27] 2.6 “Brix(BF5), 2.4 “Brix($:8}), 3.2 ‘Brix(AH4)

ok

2 2.6 ‘Brix(AF)NA &E 294 F43] Zrtste] 7.2
Brix(ZF5 2 $3}), 7.4 Brix(A )9} 8.0 “Brix(2H)

W AgEe] utek A48 2okl
8.8 “Brix($}), 8.6 “Brix(

FolAa, ol

Uty 743t = ), 2 92

Acidity (0.IN-NaOH/mL)

10
—-Sanseong
—0—Songhak
03T --Juju
-O-Rice
0.0 ) L ) ) ) ) ) )
0 1 2 3 4 5 6 7

Fermentation time (day)
Fig. 4. Comparisons of acidity value of the commercial ‘Nuruk’
and wheat-rice ‘Makgeolli’ by K. exigua CCSY27.

Sanseong, songhak, and jinju: commercial ‘Nuruk’.
Rice: Using Rhizopus oryzae CCSO1.
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Soluble solids (*Brix)
=2

—o-Sanseong
—-Songhak
2T -@-Jinju
-O-Rice
0 . N
0 1 2 3 4 5 [¢] 7

Fermentation time (day)
Fig. 5. Comparisons of soluble solid content of the commercial
‘Nuruk’ and wheat-rice ‘Makgeolli’ by K. exigua CCSY27.

Sanseong, songhak, and jinju: commercial ‘Nnuruk’.
Rice: Using Rhizopus oryzae CCSO1.

Brix(Z75H 2 M) 58 JEAtH(Fig. 4). ¥4,
AFE T2 HE 1Al 6%((AHY), 4%(F3H 2 1)
& Yl A5 A 1%=E g¢2E dEFe] 7
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