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225 mL 107"

o

GB 4789.2—2010; GB 4789. 35—

o ; MRS s 2010; GB 4789. 15—2010;
( MRS, N -BGLB GB 4789.3—2010.
.VRBA ) ( BR) :Tris  1.2.3.2 PCR-DGGE 2
N N N N N 30 mL 2 000 r/min
N N N -TEMED 5 min 8 000 r/min 15 min
; ; TIANDZ DNAOUT 20 mL 0. 1 mol/1
; Tag PCR Master (pH 7.0) 8 000 r/min 15
Mix.6 x Loading Buffer.Marker2000 min 3 3 mL
( ) ; " (F338-GC.R518.F1427- ( pH7. 0)
GC.R1616) ( ) o 3 2 mL EP -20 C ;
LDZX-40Al DNA
; PCR My Cycler™ Ther— DNA, DNA 1%
mal Cycler Bio-Rad; Quantity One -20 C :
system Bio-Rad; Milli-Q Gradient Milli— DNA 1 16S rDNA V3
pore; Thermo BR4i Thermo Electron 18S rDNA PCR PCR
Corporation; C. B. S. Sci- PCR PCR 1%
entific. -20°C : PCR
1.2 C. B. S. Denaturing Gradient
1.2.1 Gel Electrophoresis System (
DGGE 8%
7d 3m-d.N2.8m- 40% ~ 50%; 160 C.200 V 30
9.5J)14  2:1:1:1 min 60 °C.120 V 16 h/18 h) .
(8% - N N .
10% +12%) (12% ) . ( NTSYSpe2. 1
1.2.2 )
( )
-20 C o 10,7, \PCR S
14.21.28.38.48.58.68.78.88.108.128.158.188 d. BLAST GenBank
1.2.3 MEGA 6
1.2.3.1 25 mL o
1 PCR
Table 1 The PCR amplification program of bacteria and fungus
16S rDNA Taq PCR Master Mix 25 pL. DNA 0.5 pL 0.5 L (94°C 5 min) +{(94°C 1 min) +(66°C 1 min) +(72°C 20
V3 ddF, 0 23.5 pL 8)} a0 +(72°C 10 min)
(94°C 5 min) +{(94°C 30 s) +(69 ~60C 30s) +( —1C/
185 DNA Taq PCR Master Mix 25 pL. DNA 1.5 pL 1.5 pL ) +(72°C Tmin)} 0 +{(94°C 30 5) +(59°C 30s) +

ddH,0 20. 5 pL

(72°C 1min) } 50 +(72°C 10 min)
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(P<0.05) 14d
10® CFU/mlL.

(P<0.05) 28 d
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Fig. 1 Changes of total bacterial count in salt

juice during fermentation
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(P <0.05) 158 d

(P<0.05),

(P <0.05)
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Fig. 2 Changes of lactic acid bacterial count in salt juice

during fermentation

3
88 ~188 d
4
10° CFU/mL
3
Fig. 3 Changes of yeast count in salt juice during
fermentation
2 1
58 d 4
0.3 MPN/mL
o 4
10 CFU/mL.



2
Table 2 Coli group count in salt juice during fermentation
/( MPN » mL ')
0 7 14 21 28 38 48 58 68 78 88
>110 >11 000 <300 <100 >110 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3
12% >110 2 400 740 <100 46 2.3 2.3 <0.3 <0.3 <0.3 <0.3
10% >110 2 400 <300 <100 >110 0.36 4.3 <0.3 <0.3 <0.3 <0.3
8% >110 >11 000 <300 <100 46 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3
2.2 PCR-DGGE
2.2.1 PCR N
DNA
DNA o o
DNA F338 - GC.R518
3 DGGE
F1427 - GC.R1616 16S rDNA V3
18S rDNA PCR 1.0% _ , ,
Table 3 Sequencing results of superior bacteria
4.5 N PCR during pickled radish fermentation with four ways
250 bp ( 230 bp) ( NCBI) 1%
DGGE R X, Weissella cibaria KP213179 100
X, Lactobacillus curvatus KP062949 100
X5 Leuconostoc mesenteroides KC959401 100
Xy Staphylococcus KF113452 99
Xs Lactobacillus pentosus KP189214 100
Xe Lactobacillus acetotolerans NR_044699 100
X, Lactobacillus namurensis KP189208 100
Xg Lactobacillus graminis KJ921824 100
Xy Lactobacillus alimentarius KJ737424 100
Xio Lactobacillus furfuricola AB910350 100
4 PCR Xy Lactobacillus nodensis KC815024 100
Fig. 4  Electrophoretogram for the PCR products of bacteria Xz Lactobacillus plantarum AB819501 100
X3 Pediococcus ethanolidurans KJ994507 100
Xy Halomonas taeanensis HE655448 100
5 PCR
Fig. 5  Electrophoretogram for the PCR products of fungus
4. 6. 3
1 -12% NaCl; 2 - ;3 —8% NaCl; 4 — 10% NaCl
4 6 16S rDNA
DGGE
28 d 4 Fig. 6 DGGE profile of 16S rDNA amplifiled in
pickled juice during fermentation
58d 4
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Fig. 7 DGGE profile of 18S rDNA amplifiled in pickled
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Table 4 Sequencing Results of superior fungus during

pickled radish fermentation with four ways

( NCBI) /%
Z, Kodamaea ohmeri KM006493 100
Z, Wickerhamomyces anomalus ~ HG316786 100
Zy Debaryomyces hansenii EF192227 99
Zy Ambrosiozyma monospora JQ698881 98
Zs Saccharomyces cerevisiae KJ806314 99
Zg Candida sp. DQ839395 99
Z; Myxozyma udenii DQ519026 98
Zg Uncultured Debaryomyces KM872056 99
Zy Uncultured fungus HG796060 100
AN Kluyveromyces marxianus FJ896141 98
Zy Pichiasp JQ419913 99
Z Kodamaea ohmeri KM006493 100
Zi3 Debaryomyces sp. AM992944 100
Zs Kazachstania siamensis AB270533 99
Zs Candida lactis-condenst AB018144 99
5. 7. 4
4
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Effect of different salinity on the microbial community diversity during
strains synergism fermentation of pickled radish

HUANG Dao-mei' > HU Lu®> JIA Qiu=si’ ZHENG Xiuyan' MENG Fan-bo'
CHEN Xi' LI Guodin' LI Yong4u' LI Mao'~ LIU Shudiang”

1 ( Guizhou Institute of Modern Agricultural Development Guiyang 550006 China)
2 ( College of Food Science Sichuan Agricultural University Ya’ an 625014 China)

ABSTRACT The traditional cultivate counting method combined with PCR-DGGE technique was adopted in this pa—
per. Industrialized pickled radish with salinity of 12% from natural fermentation was used as control. The microbial
community diversity in different salinity radishes from strains synergism fermentation was analyzed. The results showed
that strains quantity was maintained at 10° ~10® CFU/mL in the pickled water from four ways fermentation and had
a trend of increasing in the beginning and then went down and ascended steadily at last. Salinity had great influence
on lactic acid bacteria. The lactic acid bacteria count of pickled radishes with high salinity were less than that of pick—
led radishes with low salinity and that of pickled radishes from natural fermentation were less than that of pickled radi-
shes from strains synergism fermentation. Yeast had a high ability of salt tolerance but it was more vulnerable to tem—
perature. By temperature increasing yeast count was increased continuously. There was no significant difference in four
ways fermentation. Using these four modes bacteria and fungi species in pickled radishes were similar. The main ad-
vantage strains included Weissella cibaria Lactobacillus curvatus — Leuconostoc mesenteroides Lactobacillus plantarum
Halomonas taeanensis etc. most of them were lactic acid bacteria. The advantage fungi included Kodamaea ohmeri
Debaryomyces sp. Candida sp. etc. wherein yeast were the main microbial community. After 88 days though the
bacteria species during natural fermentation were slightly more compared with strains synergism fermentation the in—
crease of salinity obviously restrained part of bacterial growing. In fungal species there was no significant difference be—
tween natural fermentation and strains synergism fermentation but during the whole fermentation the former fungal
count was higher. There was no obvious difference among different salinity pickled radish from strains synergism fermen—
tation during early stage fermentation however secondary addition of salinity led to variations of fungal species and its
count after 28 days of fermentation. The increase of salinity inhibited the growth of some yeast.

Key words pickled radish; strains synergism fermention; the microbial community diversity; salinity
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