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1.1.3
(0.5g , 1.0g ,0.5¢g ,
100mL, pH 7.2)
(PDA) )
( 200g :
5 20g ,
1000mL) LB ( 10g/L,
5g/L, 5g/L) [10%(WIV)
, 90% ]
1.1.4 DNA s
TaKaRa ; PCR s
TaKaRa ; API R
; LDZX-50KBS ,
; HZQ-F160 ,
; SW-CJ-2F
. ; BPS-
250 , ;
722G , ;
AR224CN , ( )
; OLYMPUS CX21 R
1.2
1.2.1 0.1g
50mL
, , 28°C, 120 r/min, 24h
1.2.2 R
1.2.2.1
10%, 5%, 2%, 1%, 0.5%, 0.1%
1.2.2.2

4°C ,
1.2.3
1.2.3.1
, ( , 1979;
, 2001),
1.2.3.2 API
API20 C AUX: 2—3d ,
API suspension ( 0.85%
) , 2Mcf,
100ul API C ,
, (29+£2)°C 72h,
48h  72h )
apiweb™
API50 CHBV/E: 24h
, API 50 CHB/E (
0.85% ) , API 50
CHBJ/E ( 0.85% )
, 37°C 48h,
, apiweb™
1.2.33
DNA
, DNA

EF3(5’-TCCTCAAATGACCAAGTTTG-3)
EF4(5’-GGAAGGGRTGTATTTATTAG-3") (White
et al, 1990); 27F(5'-AGAGT
TTGATCMTGGCTCAG-3")  1492R(5-TACGGYTAC
CTTGTTACGACTT-3") ( , 2012) PCR
(25uL): 10uL ddH20, 12.5pL PCR-mix,

1uL, 0.5uL PCR 95°C 5min;
94°C Imin, 55°C 1.5min, 72°C 2min,
30 ; 712°C 10min (Andrew et al,
2011;Bernardi et al, 2000; Chen et al, 2010)
EB 1%
DNA ( )
GenBank BLAST s

S ClustalX
, MEGA 4.0
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( ,2011) 5¢g 45mL 250mL
1.2.4 , , pH, 28°C,
, ( , 160 r/min, 72 h
2012) , ,
50mL
, 28°C, 160 r/min , 2h 2
(ODgo0) 2.1
» ODgoo ) )
, , 1% 0.5% 0.1%
28°C 160 r/min ) )
1.2.5 , ; 10%
5% Sg 5% 2% ,
45mL 250mL s s s
R pH, 28°C, 160 r/min, 72 h )
, 2%
( 2.2
, 2002), )
( ,2010) 107 10° : ,
1.2.6 ) )
, , 4 , a b ¢ d
5% 1
F1 4 HRE RS FRER R R
Tab.l1 Morphological and microscopic characteristics of 4 strains
a 2—Sum,
b s s 2—4um, s s
¢ ) , , » (0.7—0.8)umx(2—3)um, , .
d » (1I—1.2)pmx(3—5)pum,
2.3 API NCBI ,
API 4 , 1
2 3, , 2
( , 1979; ,2001) 2 , 18S rDNA
a Candida tropicalis , a Candida sp.

, a , 18S rDNA 99%,

b Cryptococcus laurentii Candida tropicalis 94%; b
, b 3 s Cryptococcus laurentii ,
c Bacillus subtilis , 18S rDNA 100% ,

c , a
(B.amyloliquefaciens) d Candida tropicalis, b
Bacillus cereus , d Cryptococcus laurentii
2.4 16S rDNA

16SrDNA 18S rDNA , C Bacillus subtilis
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Fz2 Eifa. b MEZEBEMN £33 EHike. dWEEEBENEN
Tab.2 Physiological and biochemical characteristics Tab.3 Physiological and biochemical characteristics
of strain a and b of strain ¢ and d
Biochemical a b Candida Cryptococcus Biochemical Biochemical
assays erpiCdliS laurentii assays d assays ¢ d
GLU + + + + Control - - GLY + -
GLY B B B} . ERY - - DARA - -
2KG i i 4 4 LARA + - RIB + +
DXYL + - LXYL - -
ARA - * - * ADO ; - MDX ; ;
XYL + + + + GAL _ - GLU + +
ADO + + + + FRU + + MNE + -
XLT ) N ] N SBE - - RHA - -
DUL - - INO + -
GAL * * * * MAN + - SOR + -
INO - + - + MDM - - MDG + -
SOR n + + + NAG + + AMY + -
MDG i i n n ARB + + ESC + +
SAL + - CEL + -
NAG * * * * MAL + + LAC ; ;
CEL - + - + MEL + - SAC + +
LAC - + - + TRE + + INU + -
MAL + + + + MLZ B . RAF * .
AMD + + GLYG + +
SAC * * * * XLT - - GEN + ;
TRE + + + + TUR + - LYX - -
MLZ + + + + TAG - - DFUC - -
LFUC - - DARL - -
RAF - * - - LARL - - GNT - -
HYPH + + + - 2KG _ - 5KG - -
Candida tropicalis strain DBMY358(KJ7 ...
Candida tropicalis strain DBMY198(KJ7 ...
0.03760 candida tropicalis strain DBMY676(KJ7...
0.21714 Candida tropicalis strain DBMY38KJ706...
A a
0.02707! Candida sp. S27(FJ652102.1)
F W
Cryptococcus laurentii ITS1(FN428934.1)
Cryptococcus laurentii(FN428921.1)
0.26984 "
Cryptococcus laurentii(FN428903.1)
Cryptococcus laurentii(FN428909.1)
P
0.05
1 18S rDNA 2
Fig.1 Phylogenetic tree of the 2 strains based on 18S rDNA sequence
, 16S rDNA 99%; d cereus
Bacillus cereus ) 18S rDNA 25 4
100%, R 4 ( a b)
R c LB ( c d) R 3

Bacillus subtilis, d Bacillus
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Bacillus cereus strain ML 101A(KC69216...
4{ Bacillus cereus strain NBRAJATHI(EUGG...
A d
ALY Bacillus cereus partial(LK391653.1)
0.001825 Bacillus cereus partial(LK391639.1)
Bacillus cereus strain BF15(KJ524513.1)
Bacillus sp. CMJ3-7RA(KC782848.1)
0.004349
Ac
0.001819 Bacillus subtilis strain BSFO1(JF7062...
|— Bacillus subtilis strain KH-8(JQ61251...
A
0.001
2 16S rDNA 2
Fig.2 Phylogenetic tree of the 2 strains based on 16S rDNA sequence
6 ——b 4
5 —=-d L < ’ ’
gap @ Pt N : 6—12h
8 3 C = /——o———w\‘\\:
2
1 - Z 2.6
o o—— L L L ), oD
0 5 10 15 20 >
) , 4
3 4 , : y=121.98x-1.2967, R*=
Fig.3 The growth curve of 4 strains in potato medium or LB 0.9982 (
medium ’ ’ ’
2009)
3 4 2.7
4 ( ) 5
c d 4h ’
, C
, 0D ; a b q (
6h , OD ) ( )
, 4g/L a (
’ 3 ;4 2.365g/L ’ b ( )
12h , w08 .
1.068g/L
b b 4
16h ’
1001
8ol y=121.98x-1.2967
:ET o R =0.9982 312 8.342 8.121
2 ﬁ 2 g o 5.157
i 40 w® [ 4089 '
B gl g {0
B 2
% 01 o0z 03 04 05 06 07 o . b ¢ 4
-20 OD{E i
4 5

Fig.4 Standard curve of free amino acid nitrogen

Fig.5 The ferment effect of a single strain
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2.8 , (Garrity et al, 2004)
(Mehrotra et
, 6 al, 1999) (Asgher et al, 2007) (Chen et
> al, 2007)
3.943 3.034 5.927 3.492 8.276 S
4.445 4.859g/L , acd (2012)
acd(
+ + ), (Silva et al, 2012),
(2007)
1—18 >
13 12.365
g 8.534 8.948 ’
29 : ;
%E@ 7 ( , 1997) (
3 , 1998) ( , 1996)
/\K,g 1
o ac bc dc abc acd bcd abced
BPES 5 >
6 s
Fig.6 The ferment effect of different strains combination
(Yurkov et al, 2013) (2009) s
3
( , 2007), ’
N (13 2 ‘CEMﬂ’
> ( , 1994) 1994
> > S 20
b 4 9 2
a b c ( ,2000) ,
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5

s>

s

, 2001.
, 62—64

2012.

2009.

s

16S

acd(

a b c d

rDNA 18S rDNA

. a
. C
+ )
1998.
, 19(1): 17—19
, 2007.
, (4): 76—79
, 2009.

,30(23): 335—339

, 2013.
, 13(6): 104—110

,30(3): 158—161

2012.

,40(22): 11435—11437
, 2008.

>

,2

, 2008.
,26(2): 58—61

>

, 2007.

1997.

, 2012.

7(4): 156—161

, 28(6): 193—197

, (6): 23—24

acd(

. ,33(3): 1—3
, , 2012.

,32(3): 577—583
, , , 2011.

, 32(11): 152—156

, 2010.

,31(2): 153—154
, , 1996. 4320-15

,(5): 38—39
, , 2009
,9(3): 12—15
, , 2002.
,23(1): 57—58

, 1994,
— ,(3): 6—12
. , ,2012. EM

,30(1): 111—114
, s , 2000.
,20(4): 42—45
, 1979. . : R
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ISOLATION AND IDENTIFICATION OF STRAINS WHICH HAVE HIGH EFFICIENT
DECOMPOSITION ON LOW-VALUE AQUATIC PRODUCTS AND EXPLORATION OF
COMBINATION FERMENTATION

SONG Minl, LIU Weil, ZHANG Ying—Jiongz, TONG Xiao—Qianl,

1 ! 1
LI Peng , WANG Bin, LUO Hong-Yu

(1. Key Laboratory of Health Risk Factors for Seafood of Zhejiang Province Department of Food Science and Technology, Zhejiang Ocean
University, Zhoushan 316022, China; 2. Daishan County Green Health Source Marine Biotechnology Co. Ltd., Zhoushan 316200, China)

Abstract In order to screen strains with high efficient decomposition of low-value aquatic products from an unknown
compound strains. We isolated and purified strains on the low-value aquatic products culture medium by the dilution plate
culture method. According to the characteristics of morphology, physiology and biochemistry tests and the comparison of
16S rDNA, 18S rDNA sequence, the strains were classified. In addition, in order to screen good fermentation strains, we
did the determination of growth curve, single strain fermentation test and mixed strains fermentation test. Four strains were
isolated and they were named a, b, c, d respectively. The strain a was classified into Candida tropicalis, the strain b was
classified into Cryptococcus laurentii, the strain ¢ was classified into Bacillus subtilis, the strain d was classified into
Bacillus cereus. And the optimal fermentation strains combination was acd (Candida tropicalis + Bacillus subtilis +
Bacillus cereus).

Key words low-value aquatic products; isolation and identification; fermentation; free amino acid nitrogen



