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Preliminary Identification of Microorganisms from Jiuqu Used for
Guangdong Hakka Rice Wine and Their y-aminobutyric Acid-producing
Capacity
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Abstract: Microorganisms present in red jiuqu, wheat jiuqu, and rice jiuqu used for Guangdong Hakka rice wine fermentation were
isolated and identified and y-aminobutyric acid (GABA) production by these microorganisms was studied. The results showed tha red jiuqu
contained two fungal isolates, a Monascus strain and ayeast strain; wheat jiuqu contained seven fungal isolates, a Mucor strain, four Aspergillus
strains, one Rhizopus strain, and one yeast strain; while rice jiuqu contained six fungal isolates, one Rhizopus strain, four Aspergillus strains, and
one yesst strain. Analysis of biochemical charaderistics and sequence analysis identified one of the Aspergillus strains and the yeast strain
isolated from wheat jiuqu as Aspergillus oryzae and Saccharomyces cerevisiae, respecively. The isolates were cultured separately by submerged
fermentation and the amount of GABA in the fermentation broth was estimated by high-performance liquid chromatography (HPLC). The
results showedthat all fungal isolates from red jiuqu, wheat jiuqu, and rice jiuqu could produce GABA, but they had  varyed GABA production
capacities. Rhizopus and several Aspergillus strains produced relatively high amount of GABA, especially Aspergillus oryzae (more than 40
mg/L), followed by a Mucor strain (34.22 mg/L). Yeast strains produced the least amount of GABA, a approximate 10 mg/L.

Key words: Guangdong Hakka rice wine; jiuqu; identification; gamma-aminobutyric acid
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Table 1 HPLC gradient elution conditions

BRE/min ae/(mUmin) Al Bl%
0 2.00 100 0
1.9 2.00 100 0
18.1 2.00 43 57

20.6 2.00 0 100

235 2.00 0 100
24.2 2.00 100 0
26.0 2.00 100 0
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Fig.3 Colonial morphol ogy of microorganisms in red jiugu

culturedon PDAmMedium
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Fig.7 Colony morphology of microorganisms in rice jiuqu cultured

on PDA medium
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Fig.4 Microscope images of microorganisms in red jiuqu
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Fig.5 Colony morphology of microorganismsin wheat jiuqu Fig.8 Microscope images of microorganisms in rice jiuqu
culturedon PDAMedium E:oar ARE, be: WE, £ BE
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Fig.6 Microscope images of microorganisms in wheat jiuqu
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Table 2 Colony morphology and microscopic characterisitcs of microorganisms in red jiuqu
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Table 3 Colony morphology and microscopic characteristics of microorganisms in wheat jiuqu
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E: a~g AREB S AL FREMER 684955 .
4 BAPHEEER SRIRR SR

Table 4 Colony morphology and microscopic characteristics of microorganisms in rice jiuqu
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oryzae)
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73— Aspergillus flavus strain SU16 (DQ467979)

i
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Aspergillus oryzae NRRL 506 (AF459735)

Aspergillus sojae strain ATCC14895 (AY373867)
————————Aspergillus sojae strain [FO 4200 (D84357)

721 Aspergilius caclatus strain NRRL 25566 (AF272580)
Aspergillus caelatus strain NRRL 26592 (AF272578)
Aspergillus tamarii strain UWFP 534 (AY213635)

Aspergillus pseudotamarii strain 443 (DQ467983)

Aspergillus bombyecis strain NRRL 29253 (AF338641)
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Fig.9 Phylogenetic relationships of Agergillusin wheat jiugu
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Table 5 Results of biochemical tests
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I RBEF T GABA 2% K HlTE R
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HH% 6 A, Ml 23 g 20 th B AN EE Ry
HA7* GABA Mg/, HAaihsds &K+ GABA
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Saccharomyces paradoxus (FN667999)

Saccharomyces pastorianus (AF005706)

Saccharomyces bavanus (EUT19073)

Saccharomyces paradoxus (FN667999)
fif B

100!
75

Saccharomyces cerevisiae strain BM4-2 (GU904173)
Saccharomyces cerevisiae sirain SMYC-21 (GU938193)

10 EZRPEEE *RGE L EH
Fig.10 Phylogenetic relationships of yeast in wheat jiuqu

E: gH AR 5w T MR 6 49% 5.
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Fig.11 Species-specific PCR profile of yeast in wheat jiuqu
E: gl AR S A BT RMAtE 6 49%5 .
7R 6 LIHAP A GABA HURE
Table 6 GABA-producing capacity of microorganismsin red jiuqu

X)) & /(mglL)
e 41.874252
BaE P 10.03+053

E: afe b AWEE 3 T R2MEE 46955,
< 7 ZHlTP R GABA HIBE
Table 7 GABA-producing capacity of microorganismsin wheat

jiuqu

A = &/(mglL)
e 34.2241.34
& P 12.91+1.03
A& 48.4643.11
i & ¢ 22.1441.03
e 27.23+128
HRE 40.8422.05
BRI BA 12.63+0.94

E: af ABEE 5 Ab FRMEA 6 49%%.
2.3.3 B iR AM 7 GABA 6945

M 8 T KN, 5K S IP ERE IR P2 R BT 4385
(1) 6 BRI B AT GABA[WRE 7, bk EaR
GABA ¥ & i =il 2 ih 5 e R R, 5 BN 47.57
mg/L.

7 8 BT GABA HRE
Table 8 GABA-producing capacity of microorganismsin rice

jiucu
FRA M 7= #/(mg/L)
g 23434122
&P 16.74+1.14
WE 29.88+1.42
& o 37.40+1.83
v e 47574162
B 6.3240.25
E: afABHERT ol T RMEE 849%F.

3 &

3.1 WA ARFHINKBEIE S5 KB
W, PR o) IR A2 . 22 R 25 0 i
BT T 0 BAWED SE: Aihdr B 2 bR R 4>
S, Horpor i L RAEERE L bk MR e
7T HREES Y, KRR LRk, hE 4 B RE L
PRAEERE 10k A2 B 6 BRI 2334, H
IR EE Lk, HhEF 4 BRREERE 1 Mk, @It AR
FTHN AT, e 2t i &R 1 oK 2,
P BE BRI B o

3.2 W AR EFETH M AN GABA HIfE
77, K5y B I CE AT I GABA R /1 %5, LA
B BB IE F IR R, IR 290K Kok iR
PRREFRIE, X408 HOR I AE P TS R RT 77,
2t 72 h K, FER IR B GABA HISE NS .
SERLURIIML iR 2 il AP 257 o3 2 R L E Y T
HA7 GABA [MIfie 11, ARIAED = GABA HIfE

ANE], AR A Lkt R GABA & B4
W REAK A, AF 40 mg/L UL E, BE GABA
TEIRZ, N 34.22mg/L, Tl EE" GABA & &b,
910 mg/L A

3.3 EIT ARSI ], Pl FrsE AR, F
WA SR R e ) — R AN BRI AT A AT
HAWERE S WA el %e. Bz, Wilhhrs
A A R e R b R AL PRORE AR . VP A S5 TR it
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