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Abstract : The classification and the identification of microbes in pit mud plays important roles in analyzing pit mud history and evaluating liquor

aroma and liquor flavor. Various microbial molecular biology techniques were used to analyze microbes in Xijiu pits. The results showed that bac-

teria in Xijiu multiple-grains aged pit mud in summer were mainly divided into four bacteria groups including Petrimonas sulfuriphila, Thermace-

togenium phaeum, Caloramator, and uncultured bacilli; archaea flora were mainly divided into Methanoculleus and Methanoculleus palmolei; all

bacteria were anaerobic and most of them were thermophilic and mesophilic; the combined action between bacteria and archaea in pit mud finally

formed various bioactive substances to degrade complex organic substances and their metabolites in the specific environments in pits through

complex physiological and biochemical reactions further formed the characteristic flavoring components of Luzhou-flavor liquor.

Key words : Luzhou-flavor Xijiu liquor; pit mud; bacterial flora; archaea flora; diversity; system development

[3]

. Lo 2005
[1]
o ’ b
[6]
b (e}
b b 9
o 9 o 9
L4, rRNA
[7
(e} b
b b
o ’ b
b
[2010]6004 5
:2011-10-25
(1976- ), , ,

2011-11-10; :http://www.cnki.net/kems/detail/52.1051.1TS.20111110.0924.002.html ?uid= .

16S rRNA

16S



25

1

1.1

1.1.1

8 °
1.1.2
10 g, 1 PBS ,
5 min, 3000 r/min 5 min,
, 10000 r/min 2 min, o
2, o
1.1.3
( )o
(Anke TGL-16G, ), (TDL-
40B), (TMQ-R-325, ),
(DYY-6C, ), (XH-B, ),

(DK-8D, ), (Eppendorf, Germany) ,
PCR (Mastercycler gradient, Eppendorf, Ger-
many) .

1.2
1.2.1 16SrRNA  18SrRNA
16S rRNA
RNA, 1.5 kb, ,
, ; 4 ;
.o » i8]
16S rRNA , 16S
rRNA ,
o 16S
rRNA , ,

]

1.2.2 PCR-DGGE
DGGE (denaturing gradient gel electrophoresis )
Fischer =~ Lerman 1979
DNA 0or,

(1]
o]

DGGE .
, ,DGGE

[12]
o

2.1
2.1.1

DGGE

1

DGGE
DGGE

2 3 4

1 DGGE

DGGE

© 1994-2012 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net

).2(



26 2011 12 ( 210

) - LIQUOR-MAKING SCIENCE & TECHNOLOGY 2011 No.12(Tol.210)

PCR-SSCP( )
o 2 ’
2.1.2 DGGE
DGGE )
Lo
% 1 DGGE EErh & HIF L3 47

LiEKNe<E 7N PV 3
G )
AB608250 99
EU073770 99
DQ677011 99
FR683099 99
EF407819 99
AJ512404 99

I3 AL R

Bxl Uncultured bacterium

Bx2 Uncultured Clostridium sp.
Bx3 Clostridium sp. 1so-A7
Bx4 Lactobacillus acetotolerans
Bxb  Bacillus cereus strain PPI3
Bx6 Pseudomonas sp. NRS204
Bacillus licheniformis strain
Bx7 CICC 10084 AY871103 100
Bx8 Khodococcus sp. RE 59

Bx9 Uncultured bacterium

FR749842 98
AB175376 99

Bx10 Uncultured bacterium AF429209 97

1 , Bx1.Bx9 Bxl10
Bx2 Bx3, (Clostridium sp.) 99 %
o Bx5 Bx7 ,
(Bacillus cereus) (Bacillus
licheniformis) 99 % 100 % . Bx4

(Lactobacillus acetotolerans)

99 %, (Pseudomonas sp.) Bx6
99 % ,
Bx8 (Rhodococcus sp.)
98 % o
DGGE , (Clostridium

sp.) ,

o

(BXS ) (BX6 ) s
2.13
) DNA-
MAN, DGGE 3
b 3 ]
0. 05
I

Bacillus cereus strain PPI3
Bacillus licheniformis strain CICC 10084

Lactobacillus acetotolerans

9 Lactobacillus plantarum strain D14
Pediococcus pentosaceus strain SC1
Pseudomonas sp. NRS204
Clostridium sp. Iso—A7
Rhodococcus sp. RE 59
Bx1

97

- I
— 90 Bx10

Uncultured Firmicutes bacterium

3
3
o ,3 3
° ,Bx1 ,
Bx9 BxI10, .

2.2



27

22.1 DGGE % 2 EZER DGGE BB &K th a4
DGGE gy MBE Lt i Genbank
2N % 2% 1 L -
DGGE 4, 5, ® . L
Methanobac terium
1 2 3 4 5 6 04405 06 07 08 090 1.00 95 sp YCM1 EF112196
o U HF )
Uncul tured archaeon
i 1]
0.60 95 clone AM33 AY092115 ’Ef;%%ﬂ
1 (AR EE IR IE Py B)
Unculture<.1 crenar g
0. 44 6 100 chaeote isolate FJ182212 A
' -2 (IR -
0.76 Uncul tured archaeon JI |4
: 5 100 (— R B EU218627 X
0.55 C-3 98 [F] C-2
& 3
1 2 3 4 5 6
E4
2
: 1. ,2 ;3. ,4 ;5~ 5
6. o Bgl
4
Bg2
4 ’ b
94 %, 76 %,
4 1 s
1 s 60 %, ,
.1 ;2. ;3 ;4. ;5.
’ ;6. .
° 5 DGGE
PCR-SSCP (
) 20 \ .
,2
222 DGGE
DGGE Bgl Bg2
5 ) b 3 o
, 2( ) F 3 DGGE EiErp &7 HIF T b3t 924
pee R M ML
5 % J—RIHJ*HTHHE yé};—RL % (%)
’ Bgl Uncultured methanogenic archaeon GQ453596 99
, Bg2 Uncultured archaeon DQ262618 99




28 2011 12 ( 210

)+ LIQUOR-MAKING SCIENCE & TECHNOLOGY

2011 No.12(Tol.210)

o b ’
b 9 o
’
b b
[}
b b ]
9 b
o
3
o
’
’
b
o ’
. Methanoculleus ,Methanoculleus
palmolei ; 4 : Petrimonas

sulfuriphila, Thermacetogenium phaeum , Caloramator

’

’ H2 COZ ’

, 37 °C,

o ’ ’

>

( - ) 1988 2008 20

2011-11-03

B e i at e e o o S i antis ot oo oo o e se e sa oo e ve s sa 0 —p—ae o o0 0 a0 e a0 on 0 —p—ae e s0 —p—s0 |0 —p—ve s —p—s0 10 —p— a0 —p—as 20— oo

[1] . [M]. ,1999.28-29.

[2] Ward, DM R Weller, and M M Bateson.16S rRNA sequences
reveal numerous uncultured microorganisms in a natural
community[J].Nature,1990,345 . 63-65.

[3] Rudolfi. Amann, Wolfgang Ludwig,and Karl-Heinz Schleifer.
Phylogenetic identification and in situ detection of individual
microbial cells without cultivation[J].Microbiological Reviews,
1995,58:143-169.

[4] ; , : (1. ;
2003,23(5):988-995.

[5] Ruiz A, Poblet, M Mas A, Guillamon J M, Identification of
acetic acid bacteria by RFLP of PCR-amplified 16S rDNA and
16S-23S rDNA intergenic spacer[J].International Journal of Sys-
tematic and Evolutionary Microbiology,2000 :50, 1981-1987.

[6] ,

0. ,2005(7) :22-26.
[7] , , . 16-23S RNA ITS-AFLP
. ,2010(3):
46-48.
[8] .16sRNA .
,1998.25(1): 12-16.
[9] , :16STRNADNA  [J].

,2003,30(2):97-101.

[10] Fischer SG,Lerman LS. Length independent separation of
DNA restriction fragments in two dimensional gel electroph-
oresis[J].1979(16):191-200.

[11] s R , . PCR—DGGE

[ ,2005,25(7):

296-301.

[12] Danilo E. PCR-DGGE fingerprinting. novel strategies for
detection of microbes in food[J].J Microbiol Methods,
2004,56 (2):297-314.

643 4103 2002

X



