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Abstract: The variation of bacteria population in sufu fermentation was studied by molecular biology methods. The Genome DNA was
extracted from the bacteria in Sufu sample, and its 16S rDNA fragment was amplified by PCR for further cloning and translating. The achieved
40 converters were examined by 16S tDNA PCR, 10 of which were false positive. Then the rest were sequenced bidirectionally for classifying
them into different groups according to their homology. Meanwhile, comparison of these sequences with those on GeneBank by using Blast
software showed that some genes had significant homology with foregone sequences in the GeneBank. This study enriched the knowledge of
bacteria population distribution in sufu fermentation and revealed the relationship between microbe variation and Sufu fermentation.

Key word: sufu fermentation; 16S rDNA-PCR; sequence homology

X FLUREES AR KB HEAS )R8, HE
DAAE IR B IRAE I R R, RS RS
A AT — AN BLA E SN E AN AT S T 1A,
BRI, V122 m] B BR R A 2 AT 43 A
H15> 059, 11 16S rDNA. 18S rDNA-PCR f{]
DGGE. TGGE 43#t. RA PD-PCR 5403 43 M4
A 2 b S FH TS AR VDRI S AR AE R FEIE
B AR AR B A5 5 T ORI e I R
T BRI E AR AT . BN RHAEDIX &
SERIRHIE. N T R R E DR R R AR
ERSRRAE T RIT RIS, HONSEI R4 P51 5] 5
N E BRI B e R T TR,

FARH 16S tDNA-PCR FEHI AR, X3
R RE b (1) AR A TR G5 M A R AT T
i A ER: 2007-12-20
B ZEE (1954), B, BRI, TEAELBARTAOH
RIfE

424

FIRVS, FHZHEAR R AR B FE 3 AN B i
VIR LS AIAT T S BN EREZHIE 5T

TEAT FE A = AP B E FLAE M 1) 16S rDNA-
PCR " #rh 535 1.5 kb /2471 DNA Fr BGAT 140
. TEBEFFA KT, i@ BlastN 7E GeneBank #(#
ek %, SR EIR T RIS M B i 3 N
FhEELER, DURCS I BRI R, ST
HHIXSESLRIZH DNA | BRI PS5 f 5
BUIIR TR N TFLES TR BB R B FE
W EEDIRER IR AL T — KT IBE

1 MR5RE

L1 JEAFEM

HCE MR AL A=k, 5% 3 ARFES,
e 1 RTREE (BIE). 2 #hAR. 3 ThkIR. FEShREE
B TC =
1.2 FeahTisbs



MR BRI

Modern Food Science and Technology

2008, Vol.24, No.5

TEHE AL FEUS AL T 50 mL corning &, N
A 5 54447 PB buffer 1 1 {5 ARG HRIIEER, 7850
PR FREEES Ly, 100xg. 200xg. 300xg % 5 min,
400xg. 500%g. 600xg %% 3 min; _b/ZFLMREE NHIT
50 mL corning B+, BHEEL, 700xg. 800xg 437l 2
min; b EEREFE N coming &, /33% 1 mL/
BT 1.5mLEP &; 12000 r/min .0 20 min, # L
B 30% R B ER K HM B BUTIE, -20 CHAf.
1.3 4HEE E DNA FE R4 HEE

Hor2545 1 mL B 1.5 mL EP 4%, 12000 t/min
B0 15 min, FF_RIEWG DUEH I 567 uL TE 22
W, WKAT IR, IO 30 uL SDS F1 3 pl 20 mg/mL
Proteinase k, J#%2J, T 56 ‘CI&E 1 h; JIA 100 pL 5
mol/L NaCl, 784351, F/1 80 uL CTAB/NaCl ¥
BE, T 65 CiRHE 10 min; IINZARFIE A/ 5 08
Hif8R 4], 12000 r/min &0 15 min, _FiERFS BT
EP &5 IINZEAAF Tris By &45. SR, BifalE
4], 12000 r/min &0 15 min, _EEKAHBE NS EP
s M 0.6 AR RINEE, BREA HE DNA
PUIE Rk, 12000 r/min 250 10 min, 35 &R, F 70%
VRS WE)E 12000 r/min 250 5 min, 3 EW
HA T, HET 50 uL TE buffer H1, 20 CHH7TF-
1.4 16S1DNA 5#1/5%1

16S tDNA-PCR 5|#¥cit-S IRy, s1#mhk
ERAEMAFER, FPHT:

5’-gAgTTTgATccTggcTcAg-3’;

5’-TAcggcTAccTTgTTAcgACTT-3’
1.5 16S rDNA-PCR /"1

I8 [ NRH 25 pL AR &R, SRR 94 °C 5 min,
94 °‘C30s, 50°C30s, 72°C2min, 72 C 7min, 4 C
o0; 35 MEFR. PCR AN H TaKaRa AF], PCR X
N 7E Biometra TGRADIENT PCR ¥ #1_Fi##17T. F
1.5% (M) BiflgbEEER (5 GeneView 1.5 pg/mL)
Rl PCR 724, SRR 5 uL, Bio-Red BHIRHUE R 4E
. ras R,
1.6 16S tDNA Bk af%. DNA Iy

voRESE A E 40 NHMIERA T, S HE TS,

T T B B 10 B0 977 20~ A5 3 A T S S AR IO
1-1~1-10, FRMEHBREAL T 5K 2-1~2-22, #h
AR BN 3-1~3-8,

MEH X-Gal #l IPTG KPR EHRE ERE, A
E.ZN.A.TM Plasmid Mini Kit $ZEUSRL; X Bkt
PCR &, RV ERE. 7 R BARFIERH ABI
/A7) BigDye, ff Biometra TGRADIENT PCR 4" #4{%
AT, W FAER AB AW ABI3100 Genetic
Analyzer. [7HIS5RAE GenBank 4 HiE47 Blast
FIJRMEAEZR . KM clustall .83+ phylip & Treeview %K
PEXS BT T 5 B AT RIEPE T o

2 HERED

2.1 ZANRIEN BUR FUAE A 16S DNA-PCRY 45

X ZANKAE S LR EE) 43 9 HEAT 5 DNA 3
[RIZH$2H. 16S rDNA-PCR ¥4, BEREGER (Ul
Bl 1D BR=AFEmIST 2 1.5 kbp M50 5%
iy RN ZAKRE IR A AL DNA
P RIS T 168 DNA 17575511,

2000bp
1000bp

750bp
500bp
250bp

Bl 1 =ANKEEMER LR 165 rDNA-PCR 4 1EEIE

Fig.1 Amplified patterns of 16S rDNA-PCR of three fermented
stage

7Z: M: DNAMarker DL2000; 1: ATABME; 2: #Hiz
ek, 30 HAKIRBME; NC: [AMAE,
22 EHFRIIRIPCRI T

W = AN K IEEHY BERE 1) 16S tDNA-PCR =437
afifblalfl, 5 PMDIS-T simple vector i&E4%, FALF
E.coli IM109, 7E&f X-Gal. IPTG A1 ampicillin [¥] LB
SR BRI SR, BRHL 40 ML T, BURIHZHCRT PCR
PR KAIN (sl 20 K] 24 D rekENEH B
B EH T .
2.3 EAHJTURIIN A5 A E R 2 A
23.1 Blast N&5 R

MIS128 38 4858607 8 9 10 25172 3048 S 6 &/ 38 9% 10311512 13 814 15516 1S 1982082022 35 12 53e4e5 6 70 8 NE

(& 2 #ALFBRIAY PCR 463
Fig.2 PCR detection of transformant plasmid

425



MK EmBHL

Modern Food Science and Technology

2008, Vol.24, No.5

JZ: M: DNA Marker DL2000; 1-1~1-10: AT& BB P HAM16S IDNASAL R B 2-1~2-22:

EARIE P A 4716S tTDNA

ALK R 3-1~3-8: EHAKIZAMMER P A M 16S IDNASIL K B NC: FAMTRE,

X} 24 AN R T ORI , I 45 SRR R
BRGS0, oA, WTEiR R, KA SeqMan
BAFXT DNA PRI EFHRAG2E SR, Kl 8
32 24 AN EHA R EZ T HIIE NCBI _Ei##7 Blast
N2, MIRETFFINRAEMEE R, HEd
EEGT 558 L )40 1 M E S Rl A LA A BEBIOIRER A
AHERREE . SRR SOREAT . 28 e n

(K FFE. BERFTFE. &% (R FRFE. R
JHERTA -

HEHFHRFH)S GeneBank H 1751 L X 45 5
7N BFK 1-1.1-24 1-3. 1-5 5%EEK )& (Streptococcus)
—LERf[K) 16S rDNA FP4 BT mE R NE, e
PR 1-1. 1-5 55555 EKE (Streptococcus equinus) 1]
RN 96%, BEFE 1-2. 1-3 5 2R 558K (Streptococcus
bovis) HI[FIEMEA 96%. BEPE 1-4. 3-1 SRlE AT H

(Weissella confusa) HA mi R AN, Hrb 1-4 1[H
PR 99%, 3-1 4 98%. BRfK 2-1. 2-3. 2-4. 2-7.
2-14. 2-16. 2-18. 2-19. 2-20. 2-22. 3-2. 3-5. 3-6
BRI B —eh i 16S tDNA 51 B v 1 [
W, Hrb 2.1 5T A S E  (Acinetobacter
anitratus ) {4 [F 5144 98%, 2-3.2-4.2-22 5 Uncultured
bacterium clone EA 99%MFEIJEME, 2-7. 2-14. 2-16.
2-18. 2-20. 3-2. 3-5 56f A (Acinetobacter
baumannii) [FIFEIVEMEA 98%, 2-19. 3-6 SEEERESA
hHFEE (Acinetobacter calcoaceticus) [FJYEMEAN 99%.
ik 2-8 5 KA # (Escherichia coli) [FJJE A 99%.

Wk 29 SR wdH A (KD FH (Klebsiella

pneumoniae) [FEVEMEN 95%. ik 2-21 5T H S
(Enterobacter ) H A m ERIVENE, 5% KRB HE
(Enterobacter hormaechei) [FIJs144 98%. Btk 3-3

HER (KR #i%HE (Shigella dysenteriae) [FJE M AN

98%. 1k 3-4 S5RIZEKE (Enterococcus faecium) [

[EJUEE Y 98%.

232 AT A EENE b

S sae 7540 Blast #%, ALBEIRAHE
WERITE T AR A [F— P —tk, (H2 CAR R
HEMEIA, AL o R ae e e,
DAL A 6 B B R G AR T 2 e AT T E A DG 2R
R — 0. WIERBEFES, 23t T RKEN
I BN, A AR . BERRES A B
W GAEASITE, (HERAAE L Rl A g A T
LA B R B R, 7R TR X — R R
16S tDNA FPAREAT 1 [FJEPE .

SR Clustal X 1.83 B Shxt Bl 5 (A%
WA B SRR I TR G, Hrd PHY A%
S FRGER B HEW B phylip " EAT 050 Hr
KH K275 (Maximum Parsimony) & RGiK
B RGURE MRS RN BT seqboot
FEFPRE AL 100 IXEE, SR)5KH DNAPARS #2514
AR TR LR (il 3), & =M iz CONSENSE
gk, Hiae i Bootstrap 7 M AT o

78.0

2-3.abl
3 2abl
85.0 2-4.abl

—1100.0 A.cal
3-6.abl

63.2

2-18.abl
2-22.abl

3-5.abl

2-7.abl

2-20.abl

L00.0] 2-16.abl

2-19.ab1
[98.0] 2-14.abl

100.0
|—|100.0 E 2-1.abl
92.6 A.ani
A.bau

& 3 FohiTEBEK 165 rDNA FRFIRI R GridH LR E
Fig.3 Phylogenic dendrogram of 16S rDNA sequence of Acinetobacter

7E£: A.ani: Acinetobacter anitratus ( A R3)4FH ) ; A.bau: Acinetobacter baumannii (#8K R%)4FH ); A.cal: Acinetobacter
calcoaceticus ( BEERAE RAATH ).
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