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Traditional Soybean Products White Bean Curd and Bean Curd
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Abstract: The spoilage organisms in white bean curd and bean curd during storage period were isolated and identified in this
experiment. Nineteen strains obviously different in morphology were screened out,and the gram staining and their physical and
chemical characteristic were identified using the method of pure culture. DNA were extracted from the pure culture of bacterium
and yeast,and amplified the 16S rDNA and 26S rDNA ; PCR products were sequenced and the results were identified and com-
pared with the closest known sequences from NCBI to determine the various bacteria and yeast respective genus. The pure cul-
ture of mould were dyed to review the conidium morphology to indentify the genus of the strains. Results indicated that the com-
mon dominant spoilage organisms in the white bean curd and bean curd were Staphylococcus caseolyticus , Bacillus subtilis ,Acin-
etobacter johnsonit , Pediococcus pentosaceus ; Pichia guilliermondii, Trichosporon cutaneum ; Penicillium cyclopium , Penicillium
toxicarum Miyake. In addition, Candida zeylanoides was specific organism in white bean curd ,and Pseudomonas luteola and Tri-
chosporon cutaneum in bean curd.
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A7, 12 100 BYAF: il STU, 42 LG 1 AR U AEs J3E i R
SN A 10 T AURE S A1 P E 100 WL B T
EFEHE MRS B3Rk b, B JC i A R TR A 125
JE BT 37CH SR 24 h, WRRERE Ry 10 7 (AR S A0
100 L ¥ T PDA Fmbigr st b A 1
AR HE T 25CH % 24 ~28 ho PGSR LA 435 4k
WA T TE A 22 7 00 40 0 FLIR T T B TR R RS TR
AT A LR T R TR I B R L sl Ab s
R PRIE 25 P, %5 T 42 b B 3k SO /D £ 19 9 5,
ST EINPL LR IR b KR35 d A4 A AR T
TERFIE
1.2.2 mEwBpEHEr SROMAEY LR
B =) ™ U L Rt ZEf e (o, 2 B
AN R G T R A B A A L
AN | FLIR TR BRI 200 AP R LB N7 MRS A1
PR 48 h 2o A7, A 10°~ 10° efu-mL ™" (1 B B, FH
Biospin i & 5K 41 DNA $EHUE LRI DNA, 2
F (BRI T AW I AR N AT IS AL B Y
168 4= K P31 PCR 973

PCR ¥ 34 7= 1 28 1. 0% B0 i W 6 e e ok A6 )
J& ik A TAY) TR BRA W4T PCR P47
e #H00 P 345 1Y 16S xDNA 75175 GenBank %4
JEPEAT BLAST HXE 3T, 3455 15 55 P 91 2R 4% K
FEOEMFFIIE R
1.2.3 ®MEARLENELT SHROAEY L
) AT, AMEE N W R A KR

ETE RN 2] WORT [ 17 JE Bl 39 5 48 h A2 A7, il Jig
10°~ 10 cfu-mL ™" & B 3, I UNIQ-10 A% 3 i £
FER 2 AR S AR B DNA, % (B F
He SRR N AT IR AL B 1 268 A8 KR Y
PCR ",

PCR 3477 ¥y 2 1. 0% 350 )% W 5 15 Fi, 3k 46 )
J& , 25 A T A TARRAE FRAA /3264 PCR =4
¥, 4 0 7 3545 19 26S rRNA J¥ I 7E GenBank {4
FErilEAT BLAST XS o347, 348 584507 91 R 4 K
R FIIE S
1.2.4 ERRBAAHmTEE SHBMEYF
SR Y A T T S R
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2.1 HERBEHRERE

PRIRACH AN L 9 K, Hoh b 4 8k WA
WS Bkl 40 L~ Ly MLy~ L) TRARIE
SRHEEARHIE (3R 1) ;9 #RIE AL AN 4T 16S &2 K ¥
FiY PCR Y145 , 15 21 8 S Ve HLAGE T 06T 19 2y
Sk, T BERZ 1500 bp (18 1) o KR AE 1Y 7 51
5 BLAST [R]JEF 5 LLxt, H 5 GenBank rh 23 4
BRI ETEYE R 98% ~99% , ] LA A2 L, Al Lzs%%
ZER T @ 00 1A % 4 2 BR T ( Staphylococcus caseo-
lyticus) , Ly, 1 Ly o 25 AT 127 8 v A il 55 2 S AT oA
( Bacillus subtilis) L, K L,, AT # & H 09 28
NS BT (Acinetobacter johnsonii) , L, 1 L,s 5 i
BREE & T a0 O B BR T ( Pediococcus pentosaceus ) |
L,, 2R B M0 # J& ( Pseudo monas sp), Z:H Gen-
Bank X LEE5ARL , (0 W 9 A AR AR SE 3G (R 2) , 15
15 16 S, rDNA %85 J5 i b — BN 4 R, 455 4R
AR, T LA T L, R B T T R v i P B AR
BA R ( Pseudomonas luteola)
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Fig.1 PCR amplification of 16S rDNA



| W NS ABGE T BT S T R IS DA 1 53 B S AP 121
%1 BT HEHERBEESE
Table 1 The properties of dominant bacteria in white bean curd and bean curd
SFAE
AL Ly, L, Lis Li4 Ly, Ly, Lys Loy Lys
Character
i“ﬁ‘?%% LB LB LB MRS LB LB LB MRS
Medium
JEAR R i . SR R . SR i R
Shape A ] TR A ] TR A 3] A
SR
FERRA G* G* G- G* G* G- G* G- G*
Gram staining
e B s | ‘
A o £y -
AP IR e W .. B \ L
Bacterium’ s shape \ o 1 . ‘\
100 x 10 " a - P = b
. 4 0 .
i ) ) ) ) ) )
- f % # % % # % % %
pore
A
& i [ Ei: Eiis i [ i i Eia
Colony morphology
sHa| - - = = = o
i Ape  Rae  fae  RAE  Aae  Ae  Aae aie  Ae
Colony color
IR mE 6N R fEM AR &M &M fEm R
Colony degree of uplift
s 1T ) )
B LA B RESF W R W B BR BF
Colony edge shape
ERER TR kR ORE e uR O e uR ot
Colony surface state
—[%%7‘%{% NS4 N N NS4 N N N4 N N4
EED e oLk EEpIRES Tootk oLk EEpIRES ok oLk EED e
Colony luster
& . o . . o . . . o
ik T W WA gmh w0 W gWhm gWh o ma
Colony of wet and dry
TR V& 35 W] B2
Colony degree of i i AiEW] 2LiEW ANiEW 7 1] AiEW Sl AiEW
transparency
2 WEEREHENETE
Table 2 Common physiological and biochemical identification of bacteria
AR
L . o Ly Li, Lis L4 Ly Ly, Lys Loy Lys
Physiological and biochemical identification
P iR 5 Catalase test + + + - + + + + -
FALEHRA LS Oxidase test - - - NT - - - - NT
%584 Glucose NT + - + + - - + +
A Xylose NT + NT NT + NT NT NT NT
FEME Sucrose + NT NT NT + NT NT NT NT
H & B Mannose - + NT + + NT + + -
K F B Galactose + + NT + NT NT + NT +
H %l Mannitol + NT - + NT - + -
FLBE Lactose + NT NT NT NT NT + NT NT
S BE Fructose + NT NT + NT NT + NT +
2K Rhamnose NT NT NT + NT NT NT NT -
24 — K Cellobiose NT NT NT NT NT NT - NT NT
VP Trehalose NT NT NT NT NT NT NT NT NT
7 2 Maltose + NT NT NT NT NT + + NT
111 L Sorbitol NT NT NT - NT NT NT NT -
LR Aesculin NT NT NT NT NT NT NT NT NT
HHIE AL Gelati liquefaction NT + - NT + + NT NT NT
YR ER IR JE Nitrate reduction + + NT NT + NT + + NT
P ER I Citrate utilization NT + + NT + + NT NT NT
N R A F Malonate utilization NT NT + NT NT + NT NT NT
NERELFI ] Propionate utilization NT - NT NT - NT NT NT NT
N 2 R WK i it Arginine digydrolase NT NT NT + NT NT NT + +
V-P J7 Jif Voges-Proskauer reaction - + — NT + - - NT NT

+  REZB(=90% ) WM FAYE, - RZH(=90% ) Btk N BITE, NT: A

+ :Most are( =90% ) positive; — : Most are( =90% ) negative ; NT; No test.
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HRAE DA 0 25 25 S PRI B TR 3 6 K, P
TR A R A 3 bR (S il A4 R Py~ P
P, ~P,y) o RGOS, PR 0 S HARE (£
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B HexE, [ 22 o 0L 5 P BT A TS

FTLARFHT P R Py, 2 BE A (R T b 1 ZR 4l
SEEE IR F): ( Pichia guilliermondii sp) , P, Fll P,, &
22 L TR 1Y BOIK 22 fl B ( Trichosporon cutane-
um sp) , P,y AR 22 W Bk & i 1 BE TR AR 22 ¥ £ ( Can-
dida zeylanoides sp) ,P, , 2 RN EE 2
{5 F] ( Trichosporon brassicae sp) o
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Table 3 The properties of yeast in white bean curd and bean curd
FFAE Character Pi Py Pis Py, Py Py
e, BRI, A, o6, B, £ A6 B R, BO46, B8 A6, e, R,
HRIEE RIEAGEE,AFE W, REOGE, A WEEE, AB ROANE NS H, REALE, ROWALE, A
Colony morphology Wi, /W2, g% AW, W, g W, TR, ik W, 0k, %% AEU,NE, B &0, 0Nk, 1%
3 I, oA, 5. GRETE, 5,
BB Sr gz
R ORI H20.7 - WU, i 0.7 Kap, frieos MU AEDS s o g, w07
Yeast morphology 0.8 mm, 2f5H ~0.9 mm, %5,  ~1 mm, 25, §@¥ ’ 0.8 mm, {5 ~0.8 mm, 2f5H

under the microscope

o H

Pos Poy Poy Py Py Py M
1000 bp
600 bp 500 bp

2 HE#kEY 26 S rDNA HikEE
Fig.2 PCR amplification of 26S rDNA
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WS TEIEAS A, BT A E by 2 bR
FOEAAFEA (A48 0 My M), BB T Mgt 1
BIEA, B % (L5 % B ) Y T ) 4 %
ENHL, M, EHEE KR IKE B (Penicillium
cyclopium sp) ,M, , &8 54 55 ( Penicillium toxicarum
Miyake sp) .
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Table 4 The properties of mould in white bean curd

FHAE

Character

BEIES
Colony morphology

Ml»l

T, HAR2.0~2.5 ems WA, 1k @, EE
WA @A BT 6, P ath FLE @A 18 @ A IR

SURIE B 7% PSR o
HMERTIES
Conidium morphology
40 x 10 =

7 dJE, HAR0.7 ~ 1.2 em; FOAHINRR A, g A 6,
[i] PR T (A T 4R (0 AT I B0, TR TR BTt R
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BB A B R LA B T T B R B0
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AT B R BRI LS TR s e
BTN R 3% ST B A R ZE AR AT TR YR T K R
W 298 S ST B A1, 1% 30 5 58 1 B P SR I A A
PR A AR R R O A B R ST
A HE A, PRIH A A 3 L 200 T 5 3k 4 A 76
KBS . AR A R 16 S tDNA
99 R AR A BT , DA 08 v 43 5 75 30 24 8 0D AR
FEB o TROBE T BRI T 2 4278 T35 OB R4S W 1) 3K
TR AR R AR ST M R L Bk
VA B e TR A R Tl T I e 4 B AN T
PR, 76 8 3 1 AR AR 2 5 iR BT, BRI A X
SO B S B A P AR R AL T
fil B A 7 B W, % o 0 e T R T R
SO E A 7 5 R e A R 5 TS e B U, PR
Sy LT B T R TR U T A P R

F TR A5 1 B A 72 B 08 B R[] 9 380 0 o
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