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Fig. 1 The change of yeast numbers in fermenting grains. The same letters on the bars of the different stages of grain

fermentation are not significantly different at P <0. 05.
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Table 1 Relative frequency (RF% ) and species distribution of yeasts in different stages of grain fermentation

T 1d 3d 5d 7d 9d 11d 13 d 15d 20 d 25d 30 d

aon No. RF% No. RF% No. RE% No. RF% No. RF% No. RF% No. RF% No. RF% No. RE% No. RF% No. RF%
Candida
ethanolica 2 10
Candida 4 118 2 4.3 2 6.3
humilis
Delhera 4 6.5 2 56 2 67 2 1.1 4 125 2 10
bruxellensis
Issatchenkia 1) S 10 161 6 176 12 2601 2 4.5 2 67 2 1.1 4 125 210
orientalis
Kazach?%an,ia 5 5.9
barnettii
Kazach: i

(%Zar stania 2 6. 7
exigua
Pichia 2 6.7 2 6.3
anomala
Pichia

. . 20 38.5 28 45.2 10 29.4 14 30.4 20 45.5 6 16.7 12 40 6 33.3 4 12.5 6 30 14 70

kudriavzevit
Pichi

ichia 4 ) 5.9
manshurica
Pichiasp. 5 5.9

(sp. nov.)
Saccharomyces » 1 462 20 32.3 6 17.6 18 39.1 22 50 28 77.7 10 33.3 § 444 16 50 6 30 4 20
cerevisiae
Schizosac—
charomyces 2 10
pombe
Wickerham—
omyces 2 3.8 2 5.9 2 10
anomalus
Total 52 100 62 100 34 100 46 100 44 100 36 100 30 100 18 100 32 100 20 100 20 100

F=2 AR &BEMELRY B DS B B & & Shannon-Wiener % # 135 4
Table 2 Shannon-Wiener diversity indices of yeasts in different stages of grain fermentation
Fermentation time 1d 3d 5d 7d 9d 11d 13 d 15d 20 d 25d 30 d
Diversity indices 1. 10 1. 20 1.89 1.22 0. 84 0. 66 1. 46 1.21 1.47 1. 64 0.81
HR 3R PG 5% op 1% BE B 1) Sorenson A BLYE & $ (£ Schizosaccharomyces — pombe K1 Wickerhamomyces
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Table 3 Sorenson’s similarity coefficients of yeasts in different stages of grain fermentation

Fermentation time/d 3d 5d 7 d 9d 11d 13d 15d 20 d 254d 30 d
1 0.75 0. 67 0.75 0.85 0.57 0.6 0.75 0.6 0.6 0.85
3 0.5 0.75 0.85 0.57 0.8 1 0.8 0.6 0.85
5 0.67 0.55 0.36 0.43 0.5 0.57 0.43 0.55
7 0.85 0.57 0.6 0.75 0.8 0.4 0.85
9 0. 67 0. 67 0.85 0.67 0.44 1

11 0.6 0.85 0.67 0. 67 0. 67
13 0.8 0.83 0.5 0. 67
15 0.8 0.6 0.67
20 0.6 0. 67
25 0.57

155 A 1% BE R 1K) Shannon-Wiener 2 4 1 45 # Ak
T-0.66 —1.89 /Ko S () 2 A M4 £ h B AE
RS S R (3 2) , HZ 5 5 KM N
B B 1RO A T AR PR 1) T L I P £
Tl B3 gk A B I AN — 52 5 | 8 BE R 22 A K P
BEAR o AR IR BT 45 2R WY 5 N 9% B 1A 1Y) Sorenson Af]
BAE 2R B LB e > U W G K T IR e R R R
VIR T 2R 4 5 2 A AL T A I 3l B AR R S AR
Ao T ARG B WAL R R U Candida
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Pichia kudriavzevii

Issatchenkia orientalis
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Wickerhamomyces anomalus J& T % W #f 2%,
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B AT BLRR 29 I 8 15075 00 A Fsatchenhia
orientalis W] U= 42 K & 1 /8 G0 B Bt DL I b 182 B 18
A1 P T T FC T 8 AT T S 52 R Th A R R
. 48, Issatchenkia orientalis {F A W 15t F2 v =
AR DR O, X LS Y LW S W i B B T 52
W P AT 1 2 e
AAFAE T ALK A 109 18 85 P9 B8 34 285 Oberoi 45 ™
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cerevisiae . {H4&— MIN N Saccharomyces cerevisiae 7
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Composition and distribution of yeasts at different
fermentation stages for Maotai-flavor Chinese liquor
production

1,2,3

. . . 3 . 1 . 1 . . 2%
Jiangiu Sun Wenwen Liu”, Wei Zang , Guojuan Shen , Wenxiang Ping

' Life Science College, Shaoxing University, Shaoxing 312000, China

* Engineering Research Center for Agricultural Microbial Biotechnology, Ministry of Education, Harbin 150080, China

* Life Science College, Qiqihaer University, Qigihaer 161006, China

Abstract: [Objective] In order to collect basic data for the analysis of metabolic mechanism, the composition and
distribution patterns of yeasts at different fermentation stages for Maotai-flavor Chinese liquor production. [Methods] By
using plate screening techniques, a large number of yeast cultures were obtained from fermenting grains. Based on 26S
rDNA D1/D2 region sequencing, the yeasts were identified. According to quantitative change, species composition,
relative frequency, diversity indices and similarity coefficients, the composition and distribution patterns of yeasts were
studied. [Results] The numbers of yeasts in fermenting grains showed a rule of “higherdower-higherdower”. A total of
13 species, 8 genera of the yeasts were identified. The whole diversity index of the yeasts was comparatively high. That
the similarity coefficient in most cases was significantly higher than 0.5 showed that the species composition and
distribution of yeasts were relatively stable. Issatchenkia orientalis, Pichia kudriavzevii and Saccharomyces cerevisiae play a
very important role in the process of liquor fermentation. [Conclusion] There were abundant yeast resources in fermenting
grains of maotai-flavor liquor.

Keywords: yeast, community composition, rDNA D1/D2 region, fermenting grains, maotai-lavor
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