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Identification and analysis of yeast community structure in
Chinese light-style liquor brewing process

WANG Wei WU Qun XU Yan”

(The Key Laboratory of Industrial Biotechnology, Ministry of Education, School of Biotechnology,
Jiangnan University, Wuxi, Jiangsu 214122, China)

Abstract: [Objective] This work aimed to explore yeast community structure and ecological
diversity in making process of Chinese light-style liquor, which would be benificial for scien-
tifically understanding of the formation mechanism of Chinese light-style liquor. [Methods]
Yeast variety and quantity during making process of Chinese light-style liquor was investi-
gated by WL medium and 26S rRNA D1/D2 region sequence analysis. [Results] Ten yeast
species were identified as Saccharomyces cerevisiae, Issatchenkia orientalis, Pichia anomala,
Saccharomycopsis fibuligera, Pichia fermentans, Trichosporon asahii, Hanseniaspora osmo-
phila, Pichia farinosa, Pichia membranifaciens and Clavispora lusitaniae. Among them, T.
asahii, P. membranifaciens, H. osmophila, P. farinose and P. fermentans were firstly isolated in
Chinese light-style liquor. Athough the quantity of S. fibuligera dominated in three types of
Daqu, yeasts ecological distribution was different. There were the most amount and varieties
of yeast species in Daqu of Qincha. Yeast community structure of fermented grain was also
different from that of Daqu and difference also existed between fermented grain of Dacha and
Ercha. S. cerevisiae was dominant at later stage of liquor fermentation, while the dominant
species in Dacha and Ercha were H. osmophila and P. membranifaciens at early stage, respec-
tively. [Conclusion] This work deeply studied the yeast distribution characteristics and com-
munity structure in making process of Chinese light-style liquor, which would show great
value in scientifically understanding of the formation mechanism of Chinese light-style liquor.

Keywords: Chinese light-style liquor, Yeast, 26S rRNA D1/D2, Community structure
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TKBIN EH AR =0 T S8R . it PCR F= 444l
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e T 6 MEdt 10 Fh, 3k Saccharomyces
cerevisiae . Issatchenkia orientalis .Pichia anomala .
Saccharomycopsis fibuligera. Pichia fermentans,
Trichosporon asahii. Hanseniaspora osmophila.
Pichia membranifaciens #I
Clavispora lusitaniae (3% 2).7£3% 10 FhfgEEEF, H
A S. cerevisiae . |. orientalis. P. anomala A
S. fibuligera ¥ A7 T N AR & L R v, M
H. osmophila F1 C. lusitaniae /& /[ (i H i k&
B EEREFIZS, T. asahii. P. membranifaciens
P. farinose Fll P. fermentans 23 7 % [137 F i ¥k
R IRERERNZE 245 50T i [ 1 A 28 1
T RE PR A Ab7E, [FIRTtn R B T A 2 R R
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Table 1 Morphology description of yeast colonies cultured on WL medium during
Chinese light-style liquor brewing process

B bR BRI BT A
Strain type Strain colour Strain form
FJ-1 HOIRER, AG A RIEDEH, AGE, N6, FUEMNEER B2 d=7 mm A1)
FJ-2 Rk REAL, TOLPE, NEHEST, BvETH(d=10 mm 7£47)
FJ-3 SRUINCES N S RN REDEH, AOGHE, BZOEH, Bt (d=4 mm Z:47)
FJ-4 R, YRR, TOLHE, BGEREPIR([=7 mm Z4)
FJ-5 KRG RIBRE . TRARISE . IhZHST . TOERE(d=7 mm Z£47)
FJ-6 FLEE KT, JOCEE, NS, mPRNE(d=6 mm ZE47)
FJ-7 BN REDEH, TOLEE, NN, THRIGE (=5 mm Z47)
FJ-8 Hek KEDLH, AOCHE, HZoLH, #Mu(d=3 mm Z£4)
FJ-9 L RlREEN P SE) RIMAERE, AOGEE, BN, ot (% H12 d=6 mm Z:17)
FJ-10 S0 RIEOGH, AIGEE, g, Hoiuti(d=4 mm )
FJ-11 NP E, PoREE RIS, TP, HGEESF, LBk (d=5 mm A1)
FJ-12 KA, RIHLEE, TOGRE, HgEST, BIIESSE (=8 mm )
FJ-13 TRk, N%HE REABHE, NGHST, Wik F-(E7% d=8 mm 1)

1 WLEERE FBRENEERES
Fig. 1 Morphology of yeasts colonies cultured on WL medium
Note: A: FJ-1; B: FJ-2; C: FJ-3; D: FJ-4; E: FJ-5; F: FJ-6; G: FJ-7; H: FJ-8; I: FJ-9; J: FJ-10; K: FJ-11; L: FJ-12; M: FJ-13.
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Table 2 Yeasts identified by sequence analysis of the 26S rRNA D1/D2 region

iiEA kIR FPoE 5 SRE R SRR I
Species Strain type GenBank accession number Sequence similarity to type strain (%)
S. cerevisiae FJ-1. FJ-9 JQ665243 99
1. orientalis FJ-2. FJ-13 JQ665241 99
H. osmophila FJ-10 JQ665249 99
S. fibuligera Fi-4 JQ665244 99
T. asahii FJ-5 JQ665245 99
P. farinose FJ-6 JQ665246 99
C. lusitaniae FJ-7 JQ665240 99
P. anomala FJ-3. FJ-8 JQ665242 100
P. fermentans FJ-11 JQ665247 99
P. membranifaciens FJ-12 JQ665248 99
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Table 3 Distribution of yeast species in three representative types of Daqu in Chinese light-style liquor

B (x10° CFU/g)
s Quantity (x10° CFU/qg)
Species A AR Ja kit
Daqu of Qincha Daqu of Hongxin Daqu of Houhuo
S. fibuligera 12.50 10.00 11.00
1. orientalis 2.50 3.00 0.50
S. cerevisiae 0.50 1.50 0.05
C. lusitaniae 0.05 = -
P. anomala 0.50 1.00 0.05
P. farinosa 0.05 = 0.05
P. fermentans = = Tr
T. asahii 0.05 - -
ﬁ:‘;é 7 4 6
Types
St
16.15 15.50 11.65
Total
TE - RAMEIE] Tr f7AEHAR D (< 5x10* CFUIg).
Note: —: Not identified; Tr: Presence but is rarely.
s Pichia anomala 1 Pichia fermentans
ez lssaichenkia orientalis  wm Saccharomyces cerevisiae
= Pichia membranifaciens s Hanseniaspora osmophila
: - 1><108 s B 100 7 16X108 P
L 19?(()) s ) 1 o10m 2 90 14x107 5
< 50 | i 810" & = 80 126107 &
= ] 72 = =
z 70 ¢ Ao B 1.0<107 %
o 60 F 6x10 2] g 60 s
< 50 N 7 5<100 8 5 50 8.0x107 2
5 40 [ § 4x107 ‘3 5 40 6.0x107 ©°
< 30 [ 3x107 B g 30 ;2
E 20 [ w100 B 2 20 4.0x10 g
10 1x107 = 10 2.0x10" Z
0 0 0 0.0
0 2 5 10 15 20 25 0 2 5 10 15 20 25
£ (d) £(d)

2 ERRABEBRAEBIREP(KIE: A, 7 BEEBEEEEMTLNE
Fig. 2 Yeast community structure during fermentative process (Dacha: A; Ercha: B) of Chinese light-style liquor
KA ZFEWEE AR WA, = 7E% A TR, BT H. osmophila #1 P. membranifa-
v £ 2 6 FilEERE, %04 P. anomala, ciens 7E K HFIFoR L B, HEDIX 2 FhizRkn] g
. orientalis. P. membranifaciens. P.fermentans. I E A, H. osmophila J2&H [ il i ik
S. cerevisiae il H. osmophila, 7 S. cerevisiae BRI EERERN R, KR AR CIR 2- K LR
|. orientalis. P. anomala fil P. fermentans %3k BRAEP, P. membranifaciens ¥ 755 5 P 5
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