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53.5°C 1min 72°C 2min 36 72°C 10min
SpL 1.2%
1.6 26S rDNA D1/D2
PCR pMD-19
DH5a
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2
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1 87
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S. unisporus 42 K. marxianus 24 P.
membranaefaciens 13 S. cerevisiae 8
2.2 26S rDNA D1/D2 PCR
600bp
1
2.3
pUCI9
PCR 700bp
2.4 26S rDNA D1/D2
26S rDNA D1/D2 GenBank
C6-3 P . galeiformis
ESABS AJ749826 100% C7-2 S.
cerevisiae AJ746340  99.84% D3-1 K.
marxianus UWFP-208 AF335978 100%

D32 S. unisporus NRRL Y-1556 AY048158

100% E6-4
AJ511348 98.67% E7-1 P.
fermentans VIT C-04567 DQ377652 99.67%
AS2.1494 K. lactis NRRL Y-1140
100%

P. membranifaciens

CR382124

1
Table 1

Physiological characteristics of the yeasts isolated

from Koumiss collected in Xinjiang

Characteristic 1 2 3 4

Fermentation of

Glucose 42/42 24/24 6/13 8/8
Galactose 41/42 24/24 0/13 8/8
Lactose 0/42 24/24 0/13 0/8
Sucrose 0/42 24/24 0/13 2/8
Maltose 0/42 0/24 0/13 6/8
Assimilation of
Glucose 42/42 24/24 13/13 8/8
Maltose 1/42 1/24 0/13 5/8
Lactose 0/42 24/24 1/13 0/8
Galactose 42/42 24/24 0/13 7/8
Sucrose 0/42 24/24 1/13 3/8
D-Arabinose 0/42 0/24 0/13 0/8
Citric 0/42 1724 0/13 0/8
Melibiose 0/42 0/24 0/13 0/8
Raffinose 3/42 22/24 1/13 2/8
Melezitose 1/42 0/24 2/13 2/8
Mannitol 0/42 7/24 0/13 0/8
Erythritol 0/42 0/24 1/13 0/8
Cellobiose 0/42 3/24 0/13 0/8
Succinic acid 10/42 17/24 3/13 1/8
Lactic acid 3/42 18/24 9/13 4/8
Alcohol 12/42 8/2 9/13 5/8
Ammonium sulfate 42/42 24/24 13/13 8/8
Nitrite 0/42 0/24 0/13 0/8
Nitricum 1/42 3124 0/13 0/8
L-lysine 13/42 20/24 13/13 0/8
Cadaverine 41/42 19/24 13/13 0/8
Growth
Without vitamins 2/42 0/24 13/13 0/8
Without thiamin 8/42 20/24 13/13 1/8
Without pyridoxol 11/42 19/24 13/13 2/8
Without niacin 3/42 2/24 13/13 2/8
At 30°C 42/42 24/24 13/13 8/8
At 37°C 15/42 24/24 13/13 8/8
At 42°C 2/42 24/24 5/13 8/8
On 50% D-Glucose 0/42 0/24 0/13 0/8
On 60% D-Glucose 0/42 0/24 0/13 0/8

In 100ppm cycloheximide 37/42 24/24 0/13 0/8
In 1000ppm cycloheximide 13/42 10/24 0/13 0/8
Hydrolysis of urea 0/42 0/24 0/13 0/8

1. Saccharomyces unisporus 2. Kluyveromyces marxianus 3. Pichia
membranaefaciens 4. Saccharomyces cerevisiae —/ — implies positive strains/

negative strains .
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1 26S rDNA D1/D2 PCR 6 K. marxianus 5  S. unisporus
Fig.1 Amplication production of the D1/D2 domain sequences. 1. C6- 1 S . cerevisiae K. marxianus
32.C7-2 3. D3-1 4. D3-2 5. E6-4 6. E7-1 7. AS2.1494 M. E
DI2000 Markers. .
7 8 K. marxianus 6
S. unisporus 6 P. membranaefaciens P .
membranaefaciens 2
D1/D2 Clustal X K. marxianus
Neighbor-Joining C
1000 Bootstrap 2 D
2.5 F 3 S. unisporus
5
2

Table 2 Numbers of the isolated strains in koumiss in different parts of Xinjiang

Locality of sampling

Name of the isolated strains > >3,/87%
B C D E F
Saccharomyces unisporus 5 10 13 6 8 42 48.3%
Kluyveromyces marxianus 6 5 8 1 24 27.6%
Pichia membranaefaciens 6 2 13 15.0%
Saccharomyces cerevisiae 1 6 - - 1 8 9.2%
>0 12 23 20 20 12 87 100%

B Wusu of Yili hasaka Autonomous Prefecture C- Nileke of Yili hasaka Autonomous Prefecture D Sailimu lake of Boetala Mongolia Autonomous Prefecture
E Xinyuan of Yili hasaka Autonomous Prefecture F Babanrigaole Mongolia Autonomous Prefecture. >3, is the number of isolated strains in different groups >3,
is the number of isolated strains in different places.

3 Khrisanfova "
3 14
1% C6-3 P . galeiformis Saccharomyces Kluyveromyces — Candida
P. membranaefaciens ~ C7-2 S.
cerevisiae S. cerevisiae  D3-1 K Montanari
marxianus K. marxianus  D3-2 S. 94
unisporus S. unisporus  E7-1 P S. unisporus
fermentans P . membranaefaciens
E64 P . membranifaciens P. Ishii '
membranaefaciens 1% K. marxianus
D1/D2 C. kefyr 20
5 28
87
4 S.  unisporus4?2 K.
marxianus24 P .  membranaefaciens 13 S.

cerevisiae8
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Fig.2 Phylogenetic tree based on the 26S rDNA D1/D2 domain sequence alignment. A C6-3 B C7-2 C D3-1 AS2.1494 D D3-2 E E7-1.

All of the bootstrap percentages over 50% are shown. Bar 0.01 sequence divergence.
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Identification and biodiversity of yeasts isolated from Koumiss in Xinjiang of China

NI Hui-juan BAO Qiu-hua SUN Tian-song CHEN Xia ZHANG He-ping"
Key Laboratory of Dairy Biotechnology and Engineering  Ministry of Education Inner Mongolia Agricultural University Huhhot 010018 China

Abstract A total of 87 yeast strains were isolated from 28 home-made koumiss samples a traditional fermented mare milk
product in Xinjiang of China. The isolates were identified by standard physiological and biochemical tests and analysis of
the large-subunit 26S rDNA gene D1/D2 domain sequences. They are proved to be Saccharomyces unisporus 48.3%
15.0%

9.2% . Among them six isolates and a standard yeast strain were selected for analysis of D1/D2 domain sequences.

of the isolates  Kluyveromyces marxianus 27.6% and Pichia membranaefaciens Saccharomyces cerevisiae
They are indicated as S. unisporus K. marxianus S. cerevisiae P . membranifaciens P . fermentans P . galeiformis
and the standard yeast strain is indicated as K. lactis 100% . The results obtained demonstrate the value of using
analysis of D1/D2 domain sequences methods in conjunction with the traditional taxonomic methods based on phenotypic
characteristics. This study forms an essential step towards the preservation and exploitation of the hidden oenological
potential of the wealth of yeast biodiversity of the koumiss in Xinjiang Province. The result obtained shown that S.
unisporus and K. marxianus were the predominant strains of koumiss in Xingjiang of China.

Keywords Koumiss yeast traditional taxonomic methods D1/D2  biodiversity
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