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MEw oy BRI w AN E T, B PRk T R 1 KBRS R AT 5 RS R
3 RMEFFHFTRMP . SRR B R AUK I & R AR Rl RIS 6 RARUER S HUAT B . ith 25 b A0 22 FR R 00 34 B
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Study on dynamic changing regularity of microflora in fermentation process of
Sojae Semen Praeparatum by PCR-DGGE
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Abstract: Objective To reveal the dynamic changing regularity of microflora in the fermentation process of Sojae Semen
Praeparatum (SSP) and lay the foundation for revealing the mechanism of SSP processing by denaturing gradient gel electrophoresis
(DGGE). Methods The dynamic changes of microflora, both bacteria and fungi in fermentation process were monitored by
PCR-denaturing gradient gel electrophoresis. According to the unweighted pair group method using arithmetic average clustering, the

samples of SSP in various stages were analyzed. Results Bacterial flora had diversity, and Aspergillus was the major fungus in the

A EHER: 2016-11-21
ESWB: EXARRFEEETH (81660664); VLIGHAE TRZFHRAMATE (GII13615); YLVGH LA RIE 2 52 & 25 RHF I
H (2015B044); VLVGHE 25 KEFA IR (2014BS020)
TEEEN: RIGE (1988—), o, LMy, MFETPaRL &REMIF S, Tel: (0791)87118707 E-mail: 704672457@qq.com
HBIEEE  WME (1964—), L, #ER, WiAETI, AFRMAYEHIL. Tel: (0791)87118707  E-mail: jxxm1964@ sina.com
Farot (1983—), 5, i, Ul MFEMADEPFF. Tel: (0791)87118931  E-mail: jtemwangly1983@sina.com
BIAIBE—EE  WIDE (1977, 5, Wi, R, EEAFEPAERT. Tel: (0791)87118911  E-mail: 306194111@qq.com



* 1758 ¢

¢ 3 # Chinese Traditional and Herbal Drugs 3£ 48 % %5 93§ 201745 A

first stage called “yellow cladding”. The major bacteria was Lactobacillus, while the major fungus was Cryptococcus at the “secondary
fermentation” stage. The major microorganism was Bacillus subtillis and Pseudomonas putida on day 1, and Stenotrophomonas
maltophilia, Sphingobacterium sp, and 4. oryzae on day 3. Then on day 6, B. amyloliquefaciens, Aspergillus, and Trichosporon ovoides
became the primary microorganisms. B. subtillis, T. ovoides, and A. niger were the major microorganism on day 3 of “secondary
fermentation”. On day 9 of this stage, the major strains were B. subtilis, L. concavus, L. nasuensis, and Cryptococcus randhawi. On day
15 of “secondary fermentation”, they were B. subtilis, L. concavus, C. randhawi, Trichosporon, and two fungi cannot be cultured.
Klebsiella oxytoca, B. subtilis, and L. concavus were dominant strains in the whole fermentation process. The composition of
microflora in “yellow cladding” stage was different to that of the “secondary fermentation”. The microbial community on day 3 and 6
was similar to 76.4%. While the lowest similarity between the samples on day 3 and 9, it was similar to 24.5% during samples on day 6
and 9 in “secondary fermentation” stage. The highest similarity of fungal composition was between day 3 and 6 samples, and the lowest
one was between day 3 and 15 of “secondary fermentation”, which was similar to 11.2% only. Conclusion The results show that the
unique flavor and function of SSP may be determined by the dynamic microbial communities and microbial flora in the fermentation
process, and the secondary fermentation is proved to be irreplaceable from the microbiological point of view.

Key words: Sojae Semen Praeparatum; PCR-DGGE; microflora; dominant strain; UPGMA; Klebsiella oxytoca; Bacillus subtilis;

Lactobacillus concavus; secondary fermentation

¥R 5.9 Sojae Semen Praeparatum N5 FL K5 &
Y KE Glycine max (L.) Merr. RGP T~ 11 K %
M i, DARR MR G RGN E R, S
Mori Folium. T Artemisiae Annuae Herba “5Zjt}
e A 2 R eI i T s AR BRI, EOK
AOASEThEE, FATIERE . TR TR, &
AR EN . R SRR H R RS R . A
TR JEEN AR RERE T 2 MR 2
5 7RSS EH], ER GBI E S T R
M7 RIERAT . FREERIZD T, TR
G B H R R e iR 2P BRI, 12
A3 308 VR L S M ) R ke E AR FH SR ) B TE AR
b AUH S R SCER LA 2 RO ARREA R R i
T8 P AR GL AR ) 5 D50 2 5 1 5 B P B gt
77 E%s e,

R AR BRI, A% Gek e W5 07 VG235 2 0 A
KA T ERMAEDE RN TFE, FEAS T
AV FRRIIR GRS R E R
HEATIRANENT « PCR-ZZ RS FE#ER LYK (denaturing
gradient gel electrophoresis, DGGE) & H 7
HI DNA 5 RNA X A 2 AR 30 A R PR 4T R ALE
R FHEMFEOR, &G TR PR SRE M,
FrT LU 8 AR S T R oA G R A, e
PRI HERH AT 52 AR AR P X 2R B A A T R
ZREME S AT TR, ARS8 ¥ VRIS F) PCR-DGGE
FE AR T35 T BT R A A P B B AR AN
N4, R 7RI TS M B 245 JE A
1 UESHR

Mastercycler gradient PCR 1%, Eppendorf /A F];

Dcode A R4, Bio-Rad AF]; MILLI-Q #
afi7kKA%, Millipore A ] 1-16K 1Ry KR B AL,
Sigma A,

DM2000 Marker, AbatEEJy LA YRHA IR
vl PCR 519, LBl TAY TREFEARRS G R
NHE]; BRfERE, Invitrogen AF]; JRER. IIBRERNZ .
SR E-B-D-IRACEFLMEL (IPTG), Solaribio A ] ;
BB DNA FIGATT & . 2X Taq PCR master
Mix, RIRZEARL L5 AIRAF; PEASY-T3
Cloning Kit, JbeXEEVEARGRAR; +=
FEHETRIR SN (SDS). =B It (Tris). &
“ WU 2. (EDTA). #ZHE%IREE A (Ribonuclease
A, RNase A). WG, LR ZRFERHEAR AR,
LB THBE. —HEFEZ, Biotopped AF]; A
eI . O I, Amresco AR B FRER
Wy GG FRIREE. LFREN. FNEESEE AR
A, BRI T TR A .

BRE. Rt FEEE 2 EAEZMA R
AF], HILVEHEE SR 8 B it 2 4 F AR 24
Mm% e, A ASE KRG BEY K. Glycine max
(L) Merr. [F)ltdh+, 2RI BHEYIZ Morus alba
L. BFnt, SRS BB IS Artemisia annua
L. W EE .

2 A&
2.1 #H&EEE

2 A S 55 R L8 ST RO T M o) T
BRI, RAGA A M 8] s . TR AR
Ut 90 g HiE 100 g, 2 KIMAEZE 18 5K
R 3K, BRI 1h, 38, &IF 3 IRUEM, 2590
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4% 1 000 mL, FFPEFERT 1000 g FEAZ
B, RFERROR, 58 R FEITTR T, A E D,
BE (30+2) C. MJE 70%MRFEAN K6 d
2 RER T SR (BR “ 3k b7, g F2
TERBES 1. 3. 6 REUFE). ThEEK, BETHER
gerh, BIRE RN (30+2) CHIREFFMFER] 15d,
AR 3 KRB, BHsh (LI FRTERRIEE 3. 9.
15 REFE), &R KEE, &G, &5
7%0.5~1.0h, BT, BPARZEEGR . SRR
BET-80 CHRAF, T 1 NHWIATHAEYZ DNA
L.
2.2 REHPRHEYS DNA B

FREL S g iR SR B T K /MNETE I,
A 45 mL KA KRG, B0, I B 8 000
r/min 250> 10 min, YCEEVTIE; TIA TG BERR Eh g2
W (PBS), &0, 7 B, RE 3#, HEETTE.
IO R R o =%, BRA RS, Rk
N 65 CoKiGRf, REVRREL S K KBELEE
T 37 “C/K#3 10 min; I 10% SDS ¥ 30 pL 1 50
mg/mL % # & 30 uL, 37 ‘C/K¥ 30 min, 1A
B -S 7 -F R (25 2 24 1 1), YK FJ#CE 8 min,
12 000 r/min, 2§C»3 min, BEEHHE 2 K HIHER
I 0.1 F5AAFR ZFRENAD 0.8 5 AR TR R, 4%
VE2], =20 ‘CYLIE 30 min, 12 000 r/min &0 5 min,
WEERBRTTIE, TV 70% L BESR I UTIE, DNA JUTE
TG T TE 220 (10 mmol/L Tris-HCI, 1
mmol/L EDTA, pH 8.0) 100 pL &, ALK F &K
F£79 0.5 pg/mL RNase A iR IF#E 37 “C R /KITHAL
2h, PLEBERNA, B-20 CUKFRTFSH.
2.3 4HE 16 S rDNA S5EE 18 S rDNA EHE/
PCR /1

51—\ GC 3% (CGCCCGCCGCGCC-
CCGCGCCCGGCCCGCCGCCCCCGCCCC) . 4l
f§H 16 S rDNA V3 X (13 FH 5|9 GC-F341/R518,
GC-F341: 5’-CGCCCGCCGCGCCCCGCGCCCGG-
CCCGCCGCCCCCGCCCCCTACGGGAGGCAGC-
AG-3’, R518: 5’-GTATTACCGCGGCTGCTGG-3’;
HEE{HH 18 S rDNA J# A 5|4 NS1/GC-Fung, NS1:
5’-GTAGTCATATGCTTGTCTC-3’, GC-Fung: 5°-C-
GCCCGCCGCGCCCCGCGCCCGGCCCGCCGCCC-
CCGCCCCATTCCCCGTTACCCGTTG-3’.

2 B 15 FH F#9% =0 PCR #2£/% (touchdown-PCR).
21§ PCR [ A& 2 (50 ul): 2 X Tag PCR master Mix

25uL, DNA #ibR 2 uL, EF#5I%%& 1 ul, 7%
ddH,O % 50 uL. KRiFEF: 94 C. 5Smin; 94 C.
45 s, 65~56 C. 30 s, 20 MEKX, FAIEIFF
0.5 °C; 72 ‘C. 1 min; 94 C. 455, 55 C. 30s,
10 MER; 72 C. 1 min; 72 C. 10 min.
PCR M A% (50 uL): 2X Taq PCR master Mix 25
uL, DNA #4 4 uL, | 5149045 1 uL, $878 ddH,0
£ 50uL. KMNFEF: 94 ‘C. Smin; 94 C. 30s,
58 C. 45's, 30 ME¥H; 72 C. 1 min; 72 C.
10 min.
2.4 DGGE Hjk

i 2 R 9 )59, SR Bio-Rad A (1)
Dcode A R G5+ PCR F=9idkAT Mk 0 &, ¥
PCR PN B S BEEEARMER] (RE. HEE 1)
SN W I Pt o AT FLK . [ 8% 1 5 TR s e
JE bt Iss s 2T N 40%~60%AE PERERE, B0 M
20%~40% L MR FE  JeAE FL s 75 V TIEFRLUK 30 min,
BT Z 100V, MYk 9h, MK NG, i@
ITREERER Yt
2.5 DGGE Elia#h

FIH Quantity One % DGGE B 1317 2% i
W ¥ DGGE BT &-Ukii 467 AR LR R4k 9 AH
AU S RSO AT AR AL P35 Cunweighted
pair-group method with arithmetic means, UPGMA)
AAAVE SR b 2k AR B = AT
2.6 DGGE B [EWFA5E FENF L E

Xt DGGE 3 A fE 1 25y AT I TR T, e
AL ) 4 iy B e AT — G GC I %) PCR #71. ik
&4tk PCR 774, sifE, PRHOGORET, 24k
DRI FE o B P45 SR NCBI EbX, F#k NCBI b
Xt Ja R = iP5, A Clustalx1.83 34X AT
BREHHATEM, FH MEGA 5.0 ZAEIAR AR E
(neighbor-joining, NJ) VA 22 Gt kA %65 58 TR P
3 ER59H
3.1 WEYE DNA ZEER

FRE SRR AE ) B DNA £ 1% g b e
Je HL RGN, AR SR 1-A. A RSBV AE
Y) DNA B0, KEE3. 6 d s, TRERRER
AR, DNA IR K.,
3.2 %[ 16 S rDNA F1EE 18 S rDNA #J PCR I
HeER

PCR # 34 vk &5 R ILE 1-B. Co 40
PCR 7##) Fr Be A 230 bp, EH PCR 724 i Be N 350
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A 1 3 6 73 79 ZI5 M B M 1 3 6 73 79 Z15 cC M 1 3 6 Z379715

2000 bp

-—

250 bp
250 bp

100 bp
100 bp

WKIE 1. 3. 6 NEFESS 1. 3. 6 REES, Z3. 29 Z15 AFIEM 3. 9. 15 RIUFEM, M-Marker
Lane 1, 3, 6 represents respectively the sample of first, the 3th and the 6th day of fermentation, while lane

73,79, 715 represents respectively secondary fermentation for 3, 9, and 15 d, M-Marker

Bl1 £ DNA HIKEE (A). PCR# 16 S rDNA (B) #1 18 S rDNA (C) HikEIE
Fig. 1 Microbial total DNA electrophoretogram (A), PCR product electrophoretogram of 16 S rDNA (B), and 18 S rDNA (C)

bp, HIZMREFIERY, &M T DGGE Hiiko BN, FWMELAER, RUNREBHMEIT

3.3 DGGE HKERS D H FEFR AR . REESE 1 REka3E 13 4%,
3.3.1 4% DGGE Hyk&E R 50 SoPEE LA R BT ) 555 REEEE 3 KA 6 KAk

(1) 405 DGGE Hk45R: K40 16 SIDNA B2, | 15 2433 17 &, o0&
FEK ) PCR P ¥#E4T DGGE HLik, 138407 DGGE  B9ln; FilsE 3 R N 14 4%, FHIEEE 9 Kk
fRgt i, WK 2-A, AFRZFREAFRBAEF DR 9%, BIGR GG UE 7 %%, H&
X, FArmre AR AR, R TRGEEN SR Bk R, PR S K R o
HHAS R (8] A TR VA S5 A A R A e B B, ARRSR. BRI 2, R R AR
F] Quantity One #X {1 3K/3 56 R DI E], W 2-B.  MHRFIECE SGEWRHZD . UPGMA ARAMIE SR 550 Hr
LRSI 29 4B 455, ARIVKE Z [RIAMY O E AR IE 2-C, ¥ E ML R HAS [RGB 20

A B C

St -0 = - 1 LEPEY
1 2 3 4 5 6 - T 04 05 06 07 08 09 10
_— - L
% ?ﬁ N = T #6
gzz 61— = T T 6 —
= = i s e i B #5
- = oy ul— —t 11
= - = - = I = + + "
-
B - = 16 +— 1 == == === —— =16
s s e s e s ey - #
2 N 4 41
% = . N I I A AN S #3
: = 261 —— 26
-Em e o = 32 4 1 6 5 ——#2

P 1~3 RN KBS 1L 3. 6 REES:, Y08 4~6 FORFRIE 3. 9. 15 RFEML: #1~#3 FORKEEE 1. 3. 6 REFM, #4~#6 FoRFIIEE 3.
9. 15 KA

Lane 1—3 represents respectively the sampl of first, the 3th and the 6th day of fermentation, while lane 4—6 represents respectively secondary
fermentation for 3, 9, and 15 d; #1—#3 represents respectively the sample of first, the 3th and the 6th day of fermentation, #4—#6 represents

respectively secondary fermentation for 3, 9, and 15 d
El2 #8E 16 S rDNADGGE Elif (A). TE%EEHTEHEME) Quantity One FHIRAIZE (B) MMAESAFIERIERLS
#r (O
Fig.2 DGGE profiles of bacterial 16 S rDNA genes (A), lane image by Quantity One at different time of fermentation (B), and

diversity similarity analysis of bacterial at different time of fermentation (C)
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TR FFE V8 25 A TR ARRA T o R 2R T AR ol 7 I R (#1
#2. #3) R 3 K (#4) MEBEVESEBCNM
L, T “TEA BT SRR (#1. #2. #3) FIERE
W (#5. #6) THRBFK G 2 R EUR.

(2) 41H DGGE it 53 PE 4 i |, 7o b
MY E: H4% DGGE Bt (B 2-A) hig#
PR AT VI UL, P4 PCR Ja i2EAT w Bl 7
LA T ARAPE L R G . R
=1 AE 3. B r s e &K 2-A B Al s,
RIES 1 RIRATAE TG SR P B Ve 2 FEAT 18T
HRAEMURI R . SFTRAR . R EE. B
FREE FoRR e S (T BR . R R SRR B . A nT iR
R AT B AT FUAT B 5, F A T SRR R
R LSO B I AE B SR s, IR Bl R
53 RGN 7M. B TR
RRSCECHH  ARAUFLAT B S9AT T, 1 R A AR R B
ERZEMUAT I ARG, DOBRRBRMEE . g2

FRE MR . BRI R . R R AAT O
ity RIEER 6 RECEMIR A Z, SEIN T B ik
W OB ARRAE . R ER AR AR, O
SBCAMIER  FEASE SRR MR PR BT R R
e o S AT R N LS R ol

PRI 3 AN 2 o AR MR T B AT
T SR BR800 R ANBI AT W8 2 28 S5 97 P A
BT w . AR TREE. THE. BOTE
AR, FRUME AT EOVIRAE R . i
559 RGN T HHEARAT R R BIERE L JEIR A
HEKE . SCEMARS, SMAEHEK, DA
AR ARSI ZUAT B VLS Rl R 26 15 KI JeiH
IRMIEIERE . UEIERE . e R AR R R, DA
SEAATE S IRAEAT BRSO 2T B3

PR B B BUFE R HG S BRRLE  vE
AP SEIR MR BT, R LR
HENZ, SOV RS E R BRI

#*1 4E DGGE FELHFNFER
Table 1 Tentative identification of main DGGE bands of bacteria by sequencing

i s Fr BN bp AEABA T 44 AR /% GenBank %i 5
3 194 W% @ R Enterococcus casseliflavusl 100 KM654558
4 194 ifd IS Acinetobacter baumannii 100 KM281496
6 193 BRI Pseudomonas putida 100 KM486554
7 193 W& TR IR I Stenotrophomonas maltophilia 100 LN714046
8 194 SR ZF MUAT B8 B AR Bacillus amyloliquefaciens strain 100 KP261072
9 193 FEARBR SCH Erwinia billingiae 100 KJ997754

10 193 ¥ R FE B Enterobacter pulveris 100 IN835479
11 168 IR ¥ )8 Rhizobium sp. 100 KMO018185
12 194 ZEHUFF R Bacillus sp. 100 KM3586958
13 188 BH 2 BEAT R JB Sphingobacterium sp. 100 KJ733998
15 194 ERZFEMATE Bacillus megaterium 100 HM461325
16 193 IRIRNFANFH Lactobacillus nasuensis 95 AB608052
18 193 PR A B Klebsiella oxytoca 100 KM408615
19 194 i HE2F JAT B Bacillus subtilis 100 KJ767347
20 193 AT IR B 100 AM697253
21 173 A FF B Arthrobacter sp. 100 KF601579
22 168 BIEK B8 Paracoccus sp. 100 LC017915
25 193 J ¥ J& Enterobacter sp. 100 KM388790
26 198 JIE AN E Lactobacillus concavus 100 AB682360
27 168 B A B Ochrobactrum sp. 100 KP221808
28 193 JE W R 3 %) BR T Staphylococcus nepalensis 100 KM378577
29 193 7 8 A IR Klebsiella sp. 100 AB920812
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KJ99TT54, Erwinia billingiae strain
an | AB920812. Klebsiella sp
92

KM388790.Enterobacter sp
72

LC017915 Paracoccus sp.
£ 76 KP221808.0chrobactrum sp.
100 KM018185.Rhizobium sp.

LN7T14046.Stenotrophomonas maltaphilia

72

KF601579 Arthrobact

sp. —s Actinobacteria

}Klebsiella ‘
KM408615. Klebsiella oxytoca strain

JNB35479 Enterobacter pulbveris strain _/

_|: KM281436 Acinetobacter baumannii strain
L 62 KM486554 Pseudomonas putida strain

\

- Enterobacteriaceae

> Proteobacteria

vy

4|7 AMB9T253 Uncultured bacterium
34 K.J733998 Sphingobacterium sp—= Bacteroidetes

e KMB54558. Enterococcus casseliflavus strain

3 ABE08052 Lactobacillus nasuensis
AB652360 Lactobacillus concaws
100 KM378577 Staphylococcus nepalensis strain

} Lactobacillus

Firmicutes

KP261072. Bacillus amyloliquefaciens stra

HM461325. Bacillus megaterium strain
93 | KM586958. Bacillus sp.

Bacillus Bacillaceae

KJT6T347. Bacillus subtilis strain

—
o2

I3 B4 sBUE AR R 500 YK bootstrap 2MHT T SCRFRIEL LR (0.02) FoRFEHIZE R MR KR

The number of branch nodes indicates the result of 500 bootstrap analysis; The scale (0.02) represents the branch length of sequence difference

B3 ZHE 16 S rDNA EERIRGH LR
Fig. 3 Phylogenetic tree generated from 16 S rDNA gene of bacteria

FEP IR e TR AT IR A B 2R FRAT I . OB FLAT B 4R
LA (F 4,
3.3.2 EH DGGE Hk4 R 500

(1) H W DGGE H¥k&E R : FH B 18 StDNA
FE A PCR #1317 DGGE ik , 73 2 E ¥ DGGE
RO, WL 5-AL B, JEARIIH 19 K E & .
RGEEHE “HEAR LR IR, EERE. B
BiFW L2, Wil 3 RFEE T EE, R
HEINT 6 FhEEE, 21 G R E
/. UPGMA AERIMERE S (B 5-C) &R,
—~ PR A

—— R AT
—— LT

600
500
400
300
200
100

0

SHEE (INT)

=

Z s FSTH

Z3 79 Z15

6
RIS E)/d

1. 3. 6 FRKIER 1. 3. 6 Ry Z3. Z9. ZIS FmfHidif 3. 9. 15K
1, 3, 6 represents respectively the sample of the 1st, the 3th and the 6th day
of fermentation; Z3, Z9, Z15 represents respectively secondary fermentation
for 3,9,and 15d

E 4 4E DGGE EiEh B EHRIEXKE S
Fig. 4 Relative quantity analysis of dominant strains in
bacteria DGGE

H2. #3WRAE D, #5. #O WURA L, #2. #3.
HA PR BORHE, R EEES 3 RAVKIEEE 6 RARMA
PR, FRRIEE 9 KAFFIIEE 15 RARUEE =, 1M
FHRIEE 3 R E B REVA G500 T RS 6 KR,
BAMHS R AR LR B R BB
FLH IR 2 R IBOK .

(2) H# DGGE Hit B &AW v M. %
5E: K EH DGGE Bt (B 5-A) it
TV R, PR PCR &I T . £ 57500 4T
AHAVE LX) R Gu it . 45 2R LR 2 ATE 6.

REESH 1 RIHEEE; 283 REGm 7 A n £
FREF. K. 2tk BiE. hER, U
KB RNBEM: 286 Rpsgm 7 Lthd.
B R, CAhERE. IR LB R N A e
Bl FERRIEE 3 RIS B MRECNFE, Ko IREE
JEA B R, B 1 BRA AT R R A MK, R
PRENEZT O, CASRIE 22 f e BRI SE i B AL H
2R 9 REWMERE D, Kihd., BihdE. hithd.
MR N Rs DLEpEnG FURRER N IR AR Fls 7
P2 15 KN RIBREREE L2 T RE @ AN 2 MRAS AT RS 9%
. RIFE “HARbm” BB i &N
F, KNS BB, FR AR iR .
PRI B 3 B AR ER B A 22 fEERE A (B 7.
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B . © UPGMA it
0 02 04 06 08 10

T T T- T #1

#6

T 1T #4

#3

302 4 5 6 1 #2

WG 1~3 FoRRBER 1. 3. 6 K, kil 4~6 FoRIH 3. 9. 15 K #1~#3 KB 1. 3. 6 R, #4~#6 FoRHRISE 3. 9. 15K
Lane 1—3 represents respectively the sampl of first, the 3th and the 6th day of fermentation, while lane 4—6 represents respectively secondary
fermentation for 3, 9, and 15 d; #1—#3 represents respectively the sampl of first, the 3th and the 6th day of fermentation, #4—#6 represents
respectively secondary fermentation for 3,9, and 15 d

B 5 EE DGGE Bl (A). FRI%EATEH SR Quantity One £T5IRFIEE (B) MEFSHMBMMBESH (O
Fig. 5 DGGE profiles of fungus (A), lane image by quantity one at different time of fermentation (B), and diversity similarity

analysis of fungus at different time of fermentation (C)

%2 HHE DGGE £HilFER
Table 2 Tentative identification of main DGGE bands of fungus by sequencing

Vi ke 2l K/Nbp FRAL T 42 74 FAALER /% GenBank % 5
2 288 ARG IR 100 KJ879553
3 283 NI TN 100 KJ879553
4 347 K% Aspergillus oryzae 100 HM536621
6 348 YU 22 FARERE Trichosporon ovoides 100 AB001765
7 210 G FLESEREE Cryprococeus randhawi 100 KF036627
8 210 2 il L8 Trichosporon sp. 100 AJ786167

10 347 W% Aspergillus niger 98 HQ379853
12 347 L8 Aspergillus terreus 99 KJ126869
14 351 W& Trametes sp. 99 EU780685
16 347 M2 JE Aspergillus sp. 100 EF033516
18 205 JE MR 2 Aspergillus restrictus 96 AB008407

49 HQ379853 Aspergillus niger strain
AB008407Aspergillus restrctus
%1 €F033516 Aspergilus sp Aspergillus — Ascomycota
8 HM536621 Aspergillus oryzae strain
KJ126869Aspergillus terreus strain

EUT80685 Trametes sp. — . Polyporales 5
AJT86167Tnchosporon sp )
|KF03662? Cryptoceccus cumicul strain ~ Tremellales
|A.BW17$5 Trichosporon ovoides J)

N
S

Basidiomycota

—
a1

I3 B4 sBUME AR 500 YK bootstrap 2MHT BT SCRFRIEL LR (0.02) FoRFEHIZE R MR KR

The number of branch nodes indicates the result of 500 bootstrap analysis; The scale (0.02) represents the branch length of the sequence difference

El6 K 18SrDNA EERIRGH LR
Fig. 6 Phylogenetic tree generated from 18 S rDNA gene of fungus
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