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JFAl K E SR ANE R 99.065% .,

KR LHEXNIT; VEREBERE; 28; L%
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FL YN B X HF ( Litopenaeus vannamei ) J& 44 FL
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T3k 7K - o

Xk 7K 7 it B VTR P BIE S R B, K R B
A A — R EULR 2 5 R R X i
e MR M o 78 JE WML TA ( specific spoilage organism,
SSO) ,1fi SSO [l K = il i Fh 25 FR A FR 15 LI
B 5 K T 2% A S5 AN [ T AS [)  497) G i £ A
VG Y SSO S {8 F M A AR ¥4 G Y £ A
SSO J2& 3 Bt ( Vibrionaceae ) 45 & ¥ B 4 2= [K B
Peoan gt W OR Y SSO 2 i BRI
(Micrococcus) M1 3L ¥ & J& ( Halobacterium) Ji %
P (Mold) "7 53 4 55 Y B DL BT L A O A S
WA R 3 A S35 350 B i 58 B, AT LA E LA
T X MR V2 RIS ) P DG A0 TG R Y b 2 7 X
LINPN X5 NIRRT R s N

i RS R
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BE R AL 2R MO R B SR AR L OIS T G R
BE MR Rk B IR I e B AR Ak B oK T b
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1.2 FEUE:

AN T UV-2102PC: L Je ] ( 1)
IXERA R R AT

4 [ 4 % E A VITEK-60 : 12 [E A LR A
A A

PCR . GT9611 : B M m At AL 2% B2 & A IR A
A AT,
1.3 XWHZE

R B E Y B ME 6 5 B e sl
T8 TG B 25 A K X 0 S0 Ak Lo S5 oA U 1) 20 3K
B b R 25 B R A AT SRR AR A R A
SESLBFE ) O K S R A
Yo B A F I 5 bR AR R S5 AT A0 TR
B9, 8K T A R b A B ke A i W B Y T TR TR
A, 0025 0 2k 5 P U T, AR R R R Y
% 30 FHEE 1 T O 0k 5 R 0 A P AR g3 B R
0 B bR R B A b R 2 2l Ak, B R R 2
AR ,30 CTHE SR, MEA K RW AR, HE
FAE S I B X R e A B PR 1 o) R A
st HOAS A7 AE 1 TR 5 by AU DT

MRB A F AR ES R SRR
IR (R 2R o 7 B T A% B R 1 O D T )
B3 Al ARG 1 PR VR T U P R e 2 0 A e )
SRR AE 30 CHEFR 24 h, ARG FRAEAE
ST T TRT K 7 R 7 ol 1 B o Al AV LR LN
Bk o

J W Ak Al o3 WL 7 T
SR E < A AR AR (Folin ) - s 3 7l

JOF OB o 4 1k R 3 AU (TVBN) il 5 < AR
PECEYL 2 e R SRR ) o L R R
I SE ™ 52 58 5 v AT

1) T T T 1 T S A - AR Bl 2 e i
14 7 V5 1 4 o

2) BRI SR < K T AR PR IR A T
R h B T 2 0 0 R R /NSRS rpO e
VKFE 4 CREFR . B RBURE 1R s R A
20 A B 5

e AR R 6 AL R R A - A
TR A5S80S SRR T 8 1) P T I 36 L T
FIH A E L S RGE AT S0 . (7 i o
3 mL JC B £R KN A B0 I i SR R, DAJC TR B
TR 25 M0 1R] B4 78 76 = 40K A8 b 15 20 TR ME A5 T B
WIFIR S, HC RIE A VITEK2 by A3 C i A5 4
F0.50 ~0.63 27 [ A 11 TR A T, B A2k V7 TGS I
GN REFH KRG L%,

16S rRNA 5 7] % & H 7Y G I e
R AT R R VR T 2% R AL B T B 30wl ddH, O
JNE| 1.5 mL [ I8 BB R 0 R R R
PRHLEAAS TR, T F K IR A H A — 5 ik
B R B, IR R - 20 CUkAR, 15 min J5
B8 F 65 Tk, 10 ming 40 ) & il 3
W BAET S, B RS MR R B . PCR 3| ¥ 5% JH 40 14 i
FABIY, 0 AR Hy 1 i 55 e O 52 ) 2 W) 58 Ao

45

2

2.1 HEBHENSBERSRLELE™

Xof WA ot T S P TR O R B AR Rk 0 O S 4l
b, — oy A5 2 O BRI WO, b A 3 BRI T8
HUAERAE & P9 E B9 %F BF R &7 B d, A &N
I P9 X6F SR A 5 P Al R A A G, R AL X 3 B
BRI 2 X R P R O . A A 4 TR 2T
3R G R LEE 1T 2" 3T AR R TR
2 RBAMETE . 2o ) = Bk B 9% AR 31T 4 b
AEMEEE X 3 HRE A AL S R
fEW 1,

x1 AEEEES
Tab.1 The bacterial colonial morphology
W% T 5 - . ; . " PR T ()
. 2N % eS| B, B E
bacterial colony produce sulfureted
shape edge surface colour transparency
number hydrogen or not
1* |7 J& round R UG AR serration )G glossy {1, yellow & W opacity 75 not
2% #L 3k mamillary 5% tidiness AHEFE glossy {4, white ~F 3% B translucence 7 not
3* [#J& round R AR serration A7 )G glossy {5, yellow 3% B translucence 7 not
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2.2 NRBMEFZEBBEEE

Ji VR T Y R R 0 HE I g
A, PRI A R Y 7 B B AR ) R A I T R
R E B AR Z — " o AR AR (Folin ) - i 7
®L e a TAR 2 (B 1) SRR B TS )
SCEE Lt X R T vy =7. 864 3x +0.033 9,
FIERB R =0.990 18R J5 45 % iz 172" 3" 5
X5 R B 1 W O B OD B 43 i /& 0. 043 4
0.751 971 0.040 2, #% 8 H 5T F1 W % BE 1 A i 48
PEXR AR x=(y-0.0339)/7.864 3, 5K 15 4H Ji #Y 25
TR B 4y 312 0,001 21.,0. 091 3 A1 0. 000 8
mg/mL, 0] I 2" BB S 0 AR R d kL 1R
3" RE S A B R MR S T FL B, TR
Jo e BT, 50 D 00 A R ) B OK PTG T
DA VR 3 R AR R ) W AR B T
P50 38 WA o
2.3 HEREZEHEERNNE

Fie B GB 2741 — 94 MR 4 s %k (4~/g) <10’
N — MR JE 5 <5 x 107 2% o JBF 5 41 T R 50K

F 10° ~ 107 i, 30 % R 2 2 7™ 5 8 0, N RER A,
WGBS T S g 5% R 28 02 o TG T A P 43
P 2" 3TH G AE 4 CORAE, 72 ho ik 5 1 4L
KA (£ 2) 17 27 3 R AR S xR B 58 1 2K
TVBN 4 843524 34.74 29.05 F134.32 mg/100
T Yovsers 28R 6.17 x10 7% .2.97 x
10 °H17.80 x 10 °* mg TVBN/CFU, I, 17f13"
AT 77 4 1 6 3 R A e i B L3

1.0
8 0s .

% 8 0.6

= £ 04 y="7.864 3x+0.033 9
202 R*=0.990 1
<

0" 002 004 006 008 010 0.2
B AR/ (mg/mL)

protein concentration

1 EERREERAEELEXR
Fig.1 Protein concentration and

absorbance OD linear relationship

®2 FERTFHZiItR
Tab.2 The yield factor statistical table

k=2 T HM#I G/ (mg/100 g) FE A 25/ (mg/100 g) FERBI IR/ P2 a5/ Y rven/cru/
bacterium number TVBN TVBN Lg(CFU/g) Lg(CFU/g) mg

1* 8.71 34.74 2.31 7.89 6.17 x10~°

2# 8.51 29.05 2.34 6.52 2.97 x10°°

3# 9.13 34.32 2.10 7.53 7.80 x10°°

2.4 HEABEMEHNENERE
3R = ER AT TVBN (190 5 45 5 m] 1,

VRN 3" B LA L (0 6 P P AR 35, TR T N TR AR

AT IR, 1T 3T T AR A A E R A

AN S AT S R A5 R R 1 3T R
T4 ¥ & )8 ( Brevibacterium) , }1 L 5 98. 8%
AL S S R AE S SR L3R 3

®3 UVEMIENERLETEER

Tab.3 The biochemical identification result of No.1 and No. 3 bacteria

TiH item 1* 3# i [ item 1* 3* TiH item 1 3*
. I:PPJrA,_ . SAC ProA

S T ot o L5 W o
ADO dTAG LIP

4 48 h - D-$% s - - i il - B
PyrA dTRE PLE

Ol W 35 I B B D -4t 36 5% } } o ’ ’
TARL CIT TyrA

LBl 7 411 h - PR A - - 5 R I e Tl - -
dCEL MNT URE

D-27 4 — B B * PR } } % } }
BGAL 5KG dSOR

B-2F FLM I h - S- — A AT - - D- 11 FL - -
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HE3
Wi H item 1* 3# Ui H item 1* 3* i H item 1* 3#
H,S ILATk ProA
H,S 7=/ B B LR B * * LB 5 }
BNAG AGLU LIP
B-N-ZBEMA BRI . TR } } i i ’ ’
AGLTp SUCT PLE
7 4 I O e - - B AW L 7 B B i B B
dGLU NAGA TyrA
D7 4 4 ’ T Nz AL } B R e -
GGT AGAL URE
y-28 B R - - - FLBE I A B B IR % B B
OFF PHOS dSOR
IR R - - R B B D-111 54 B B
BGLU GIyA O129R
B2 44T - - UL 2R 5 W B 0/129 it % B B
dMAL OoDC GGAA
D-% 3 # - - 5,5 R O || - R - KRR -
dMAN LDC ILATa
D-1 §E R - - 6 T YR B L-FL M4k A1k j }
T+ OB, - B
Notes:“ + 7 for positive,“ -7 for negative.

2.5 16S rRNA JE % R
W VBRI 3T T AR 165 tRNA R K i ( 4]
2) HI I H3 435I 1B 3 B, 25 S R 171

95

35

58

100

3" OB B 3 K & FF 1 ( Brevibacterium
epidermidis) , FHLEE 7 99.065% o 1" 1 3" B 1Y
415 8 1620367,

Brvubacteriurn antiqguum VKM Ac-2118T(...
Brvubacteriurn anrantiacurn NCDO 739T(...
Brvubacteriurn casei NCDO 2048T(X76564)
Brvubacteriurn celere KMM 3637T(AY228...

100 - Brvubacteriurn sanguinis CF 63T(AJ564859)
Brvubacteriurn marinurn HFCC-26T(AM421807)

Brvubacteriurn picturae LMG 22061T(AJ...

Brvubacteriurn sanctarakinurn 01-Je-00...

75

Brvubacteriurn oceani BBHTT(AM158906)
Brvubacteriurn iodinurn NCDO 613T(X76567)

Brvubacteriurn permense VKM Ac-22807T(...
Brvubacteriurn linens DSM 20425T(X77451)

Brvubacteriurn epiclerm iclis NCDO 2286T...

Brvubacteriurn aviurn NCFB 3055T(Y 17962)

Brvubacteriurn luteolurn CF87TT(AJ488509)

100 Brvubacteriurn sarn yangense SST-8T(DQ3...
483‘—,— Brvubacteriurn pitycarn pae DSM 21720T...
93 Brvubacteriurn salitolerans TRM 415T(...

0.005

e

& 2

REREBER

Fig.2 Phylogenetic tree

3 ithig

FI R 5 22 19 27 RS IE W, 40 6 75 T2 51
A X 8 M O ) B PR T G e o S A v
A B A — LR B g g Y A

UK 25T DT I eh 23 B9 45 21 /4 00 308 W01 2 Ay
IR W J® ( Shewanella ). ¥ 1 W /&
( Flavobacterium ) 1 A 3 /T @ J& ( Aeromonas
hydrophila) . 5351, X1 24 95 452 5V A% 1R T 4t
L et S e e I BT I N I ol
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(Aeromonas spp. ) 4 o A2 285 71 25 F 4 €
Xof A U TG AT AT, A5 B B 45 SRR - A AR
B 6 AR A P R O B TR R AT R
( Brevibacterium ) 4l 1 .
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A B4 %o A i 20 B R S A 2, 1 H P TR
DT 3 | A % A 2 R G D () = B 40, 6o
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Separation and identification of endogenous dominant
spoilage bacteria from Lifopenaeus vannamei

YE Riying, SUN Lijun”, WANG Yaling, HE Guowei, XU Defeng,
LIU Huanming, ZHANG Yongping

(College of Food Science and Technology ,Key laboratory of Advanced Processing of Aquatic Products of
Guangdong Higher Education Institution ,Guangdong Ocean University , Zhanjiang 524025 ,China)

Abstract: Endogenous spoilage bacteria of Litopenaeus vannamei are the bacterial floras living in
Litopenaeus vannamei body which cause the Litopenaeus vannamei spoilage. It is one of the most important
factors which cause spoilage while the Litopenaeus vannamei are stored up and in transportation process. In
order to find out the endogenous dominant spoilage bacteria of Litopenaeus vannamei under refrigeration , the
bacteria separation is applied in experiment and therefore the endogenous spoilage bacteria are gained, and
then the bacterial strains of high capability of decomposing protein were obtained after protein comparison
experiment. Once more, auto-biochemical identification system and 16S rRNA sequencing are applied in
experiment process. The result shows that the endogenous dominant spoilage bacteria of Litopenaeus
vannamei are of Brevibacterium, and the semblance of auto-biochemical identification and 16S rRNA
sequencing is 98.833% and 99.065% respectively. Researches show that the endogenous dominant spoilage
bacteria of Litopenaeus vannamei under refrigeration are of Brevibacterium ,and it is possible to research on
endogenous freshness preservation technology of Litopenaeus vannamei by controlling Brevibacterium
bacteria.

Key words: Litopenaeus vannamei; endogenous dominant spoilage bacteria; separation; indentification
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