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JU4 35 30 B T T B 0 AR, R R AR EE R 7 AR UE KA A T LA xR g, i
€ 3ot BB 40 A {R 8 | 4 A2 (4+1) Cle @ A2 & o pH., #E R M X A(TVB-N), @8 &%, &
B E ST AR R A, T E IR LAY E XTI (421 CI R A TR
B HERRW, YT EHE K APNT-6 % AL 44 %% 87 & Pseudomonas, Shewanella % 8 #k )&
RH A B SR, £ 0.5 me/mL FoE KR E A, R4 @D CR AR
#pH, #XMHELA(TVB-NF 4 L3 &g, MAEMHEKT 2~3d,
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APNT-6 HAT 8w i 1 2 4D,

BB 8 o) I HL A R A K A R R 1
W Gy FEAB7 « 325 . T A a2 4 TR A 28
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ABFFE LA LA SR (Litopenaeus vannamei)
WX, PTG EPIRIK APNT-6 15 RO &5,
PRI HOGT ML IR WA A B3GR, BFE 1 X
HE 2 55 P et SR 0T R AR (1) "C YA At e it B AR
b, LUK A5l I A8 B A Wy O 59 S AL 3 1
W
LR ik
1.1 E#

Y0 5 ZEHIFF R NT-6, Pseudomonas , Shewanella
ST WOBA 3 B RN T AR R 1 B 2 B K
P BT B A S I
12 REEFENMEK

MEIBERBEEF PL LB H3R 5 (E H Ik
10.0 g, BFFEEES 5.0 g, NaCl 5.0 g, Z&4%7K 1 000 mL,
pH=7.0//E NG 2EHIFF I NT-6 IR FHE3R3E, K
F218~24h, Fi 5% A K ERE FR L (R 8% 20.0 g, L-
A2z 5.0 g, MgS040.5 g, KC1 0.5 g, K,HPO, 1.0
g, FeSO, 0.15 mg, MnSO,4 5.0 mg, CuSO,4 0.16 mg,
ZEMIK 1 000 mL, pH=7.0)h, $¥H 100 mL/500
mL =, 7£ 30 °C, 160 r/min, JR¥Z%H5FF 36 h,

nERREIRAMM4L  KESR 4CF 10 000
r/min #.00 10 min BRAE, 5200 B3R 3
mol/L (¥ HC1## pH & 2.0 , 4 CHEu; KH,
4 °C"F 10 000 r/min &.0> 20 min 52 TT3E, H 90%
RV R, BEFEYS), B 3 mol/L NaOH ¥ pH %
7.0, ZEH TCE 5h, SASEFE 4 °C 10 000 r/min |
B0 10 min AS4RBOK, A% THREN g RLEES T,

B— AR Y R T 2 oK, FRAL
WG X-5 FE@igaifb®, T 22808 ERRRIE 15.0
mg /mL, FAEEA 1 mL/min, PR 2 mL/min
VEMRFIAT & 2.0 BV B PUREPEA BRI VR
TG, PRI [ 5Tt i R R 2R e ol — e e B
EOEANESPINTS S
1.3 FUE RS N AR R0 (R EF R ITE M

XUF o EREE BEERGENG Ak B |
RN — By FLANEEXTIR, fABTEE (10£0.5) g,
THVTAR KT, ARG S5 T ik 200 %,
SIBRAET AR, FIRFEIRAVKOKA &2, wiv)
TR S FHZE B K DR IE I T, BEBL A S X B4
AP EE A ZH, T — o W B2 A BT R IR DR 55, fei 1]
IHERE 10 L(wWRS B, BIB: 1 kg FLANTEXTIT

F 1 LAREEFIH, 3 min JFHUE, Wi7K 2~3 min, 4351
BEANPRGELE T, B QR EFASHCE DR &N, SRR
ff @AE 4 CUKFAP TR F . B RTGAIUE 3
H, BAEEATIE 3, 25T 0. 1. 2, 3,
4. 5.6, 7d BRI E—K.

B RR 3T L 40 05 X 4 728 T B 0 T ok B 00 71 3K
N CEHUR TR ZE R AK LRI 3 ARk
R85 (0.25. 0.5 F1 1.0 mg/mL), LLAJEM L
YREEXTHR A B R0 8 ARANTA (S AR 2% FCBAPE A,
3 BRAE L RBHYER) IR AR (R 1), IR 2
Nisin A0 BTG PRSI 7 0, K AR BERI T 0.22 pm
P uEdR it g, R B ER Y JOL (CRZE SR
Biig, 15 mL), 7EEFRBURTHIEA 0.2 mL R A
1 x 10° CFU/mL 487518, BUEW 200 pL in A4
HARH, 30 ‘CHEFR 24 h, AR RO HA0 1 B iy
BAR, DL P ) B DT T KR 40 B RO
AN e i (A 700 7y 22 Sk

B AR T IR E N6 B 35 AR 0 B2
) Fie H B R SRAE T, A B H bR AE A
() pHCHL 5 g LA 45 mL ZEM8 K740 3%, &
DJEBCEE®R, UL opH THE) . #E A
(TVB-N)(Z% SC/T 3032—2007). W@ SE (=%
GB 4789.2—2010), JEEPEGCEERE RS 2,
HAWELRRETEANDG 52, 43305
S ANIURTPR RZA S 3 AN 5 T P Ry, AR
JE 3 IR SHEARIN, VERZEGRCETEE, A4
9 43 AT FRHIRE S, AN T AU OS5 B i
Hrdebs.
14 HIELKESHW

K H Origin 7.5 2, Wi IMP 7.0 Giit4b s
MRS T geat o i, A5 R DLE B (8 + b o 22
(mean+SD)K/R, A0 504K ] Tukey HSD 74 L AX,
LL P<0.01 Mk i3, P<0.05 4 22, P>0.05 HAE
E
2 %
2.1 HUBRARS LA IR A T 43 B8 AR A o e R

YN 5B P K APNT-6 X JL 4 I X} iF o
Pseudomonas. Shewanella 25 8 )& I 47 B AR R
RGP AR, X2 FOPHPER . 2 IR
WIRIAEAEN, WIS, S BT Rk
JE B, A B BRI, H SRR
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kGG (R 1 R 1), i AR 3 AR
FE AR 40 IF] 22 S, &R 0.25 mg/mL AR5
AAXTF 0.5.1.0 mg/mL B PREE R 22 57 23 (P<0.05),

11 0.5 1 1.0 mg/mL M 20 [] I 25 5-VE(P>0.05), It
i W e BRI AVE Sy FLAN T T I £ e 590 118 5 4 e FH Wk
4 0.5 mg/mL.

®1 HUERRKX ARG M E A ER R

Tab. 1 Inhibition effects of antimicrobial peptide on different spoilage organisms isolated from L. vannamei
neric name of bacterium diameter of antibiotic circle

generic name of bacteriu 0.25 mg/mL 0.5 mg/mL 1.0 mg/mL
Pseudomonas 13.76£0.24 ° 15.47+0.23 ° 16.41+£0.25*°
Shewanella 21.61+0.62° 24.99+0.69* 26.07£0.41°
Aeromonas 14.12+0.34° 16.34+0.28° 17.14£0.51*
Chryseobacterium 13.74+0.77° 15.59+0.38* 16.53+0.41°
Morganella 25.32+0.23° 27.05+0.56* 28.10+0.37*
Carnobacterium 22.44+0.44° 25.56+0.33* 25.77+0.67*
Lysinibacillus 20.96+0.51° 23.30+0.28° 24.52+0.42°
Kurthia 16.50+0.57° 19.61+£0.32° 20.52+0.63°

T RA R — S AP R R 225 B2 (0 = 0.05).

Notes: different letters indicate significant differences between treatments according to the Tukey HSD test (o = 0.05).

®2 AR EIEERE
Tab. 2 Grading standard for prawn sensory assessment

YL score S odor A appearance PIFZHEZY  texture
. Rk, SRR Ioels, Bk A R R, WLV FTE, 37k
ik S HF L R AT (% oy
. MRSk SRR ARG 2, S . KT LB A Bk, RS G,
s ERIFISIFE TR FE AR AT (7% 45 TR B R A
\ . HRSIRA R, SRR BORAS, R A WLp B, B
e JFEER L, I R R
y Sk DR BB, Sk SR, LR, % i
3 R, BRAERK KT BT B SR
) SOk, 1R HOR L S ARSI AR RTE, SHILF 5 WA SRR, 1

SRENH R AL IR, IRER,
EEEANERN

AR, TS R R
URSk e A MRS, Sk oe 4R
AR, KT R AR R

T E, WLARR

Bl MEKAIERR
() B0 PO MR BB B F) 0 BRI (b) 0 XS A B R B Fy 1)
TR o

Fig. 1 Inhibition effect of antimicrobial peptide
(a) Pseudomonas; (b) Shewanella.

2.2 EBRX LEIT G pH B9800
FH ML XS W 22 B R R DR A 50 A B S 7 (41) CIE>
s AR pH AR AR TS B (R 2) AT, X BRZH 5 AR 5]

ZH AR RO () A AT, 7E pH A BETCR B2 S5 I
R ETE, DA 2 KIFGR, OREERIZH 250 kR
R AL BRIS ) pH GR 2 8 2/ N T XTI (P < 0.05),
2.3 HEAT LGGEXTER A TVB-N B R 808z
FUGRTEE XS MR 2470 R IR PR A 7 b B S 7E (4+1) °C
W R TVB-N 2240 (K] 3)ui i, XTReZY
Pt 55 2 ER B YRS ] 9 48K, TVB-N {2 8,
NGRS 2 KTFhA, AR50 20 20 TR (e 50 b B 1)
TVB-N {HIFA B E/NFXHR4L(P < 0.05), 18 DB
33/451—2003 VAR 0T 2R AT (IR —2 . —
P =HEFFER TVB-N {H FRR53510 15.20.30 mg
/100 g, 4 TVB-N {HHHLE Y — &, GB
2733—2005 FLE MAS AT ) FIWr, XoF B2 AN f i
I AESR 2 KA 3 Kt aidin — g,
A BITESS 3 KA 6 KA — M, K5Ik
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Fig. 2 Changes in pH of L. vannamei during
refrigerated storage at (4+1) C
A0.control sample; Al. fresh-keeping agent sample.

O _a Ao

—0— Al

TVB-N/(10” mg/g)
TVB-N

0 1 2 3 4 5 6 7
g A/d
storage time

B3 FLAUEXTHRAE(4+1) CRUEE 2+ TVB-N Lk
AO. XFHRAL;AL fREEFILL,
Fig.3 Changes in TVB-N of L. vannamei during

refrigerated storage at (4+1)C
A0.control sample;Al.fresh-keeping agent sample.

2.4 BUERAXS ML 405 X iR ch A B R SR S0

LA R 22 40 BB DR 6 50 b 1S 76 (4+1) CIE™
it AR P AN BB DL (R 4R, XA
36 5750 L 08 B ) 4 SE K, A0 B R 0 1
i, MAEE 2 KIThG, PREEFIAH 4004 BG83
INTXFRREH (P < 0.05), TER TR T, RZALIT)
STHRZ, o 2 REKH REE, 55 3 Rigmtise
W2, AR EERILLRT 3 KA —HREERE, 4 6 K

A BRI S (B3 % GB 4789.2—2010, #EHF
AN MEL(CFU/g) < 10° —Z e, <5x10° 4
REERE, ANTE SBGEF] 1001, Wi hHe g4 R),
PR 1T LAY, BRI LA T I o 2 TR
BES TVB-N B8R SEA — 2,

[ —— A0

| —O— Al

407 S 4(lg CFU/g)
APC

WSt A /d
storage time
B4 ANYUEITERE(4+]) ClIomid 2 amE S BT

AO. XFHEAL; AL. PREFFIL
Fig.4 Changes in APC of L. vannamei during
refrigerated storage at (4+1)C
A0.control sample;Al. fresh-keeping agent sample.
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LA %] B 28 Be o IR O B SR b BRAS , 7E (4%
1)°C I ik 72 BBy b B AR A I 10 (T 5)3R A, X
HEZH AN R SR 2SR (B 5-2) . JTRALZL(E 5-¢)
(R P53 15 B S BT () 7 SEE R T R AT, DRSS 1 R FF
U, o BE 4 SR RN A I 2 2L A T 4 AR TR
(P < 0.05), TAESM(E 5-b)yPEar I, XFHEZ
i 54 0 8 E 25 (P > 0.05), X2&F NPLH
JHROGE PLAR T2 XoF 0 57 R AR T B (@ R0, PRSP H Y
M) " X6 Py 4 U it I

ST (B 5-d) 5 AN A L 204y
1) 728 Ak A B A — B, IS Bl T B (1] ) B T
RS . — AR, BB AMET 9.0 4 157E
AIEEZ VE RN, X IR 2 56 3 RIS, TR
BRI BT U I PR R, BREIESC
PR AT 2 B SRR I A AR 25 5 ORI,
MR E PRI AR 9.0 43, KRBT kY 4 B 4E 57
TR R, SRR T BT AR
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Fig. 5 Changes of sensory score in L. vannamei during refrigerated storage
(a) odor;(b)appearance;(c) texture;(d) overall acceptance.A0. control sample;Al. fresh-keeping agent sample.
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Effect of antimicrobial peptide APNT-6 produced by Bacillus natto on
fresh-keeping of Litopenaeus vannamei at low temperature

WANG Dong', SUN Li-jun'", WANG Ya-ling'", LIU Huan-ming',
XU De-feng', DENG Chu-jin', DU Huan-yan', LI Jian-rong™’
(1. College of Food Science and Technology, Guangdong Ocean University, Zhanjiang 524025, China;2. Key Laboratory for Food Safety

of Zhejiang Province, College of Food Science and Engineering,Zhejiang Gongshang University,Hangzhou 310035, China;
3. Key Laboratory for Food Safety of Liaoning Province,Bohai University, Jinzhou 121013, China)

Abstract: A new biological preservative—antimicrobial peptide APNT-6 produced by Bacillus natto NT-6
and purified by column chromatography will be applied in the fresh-keeping of Litopenaeus vannamei.
Bacillus antimicrobial peptides are a series of lipopeptides substances produced by represented Bacillus
strains of B. subtilis, B. amyloliquefaciens and B. natto, which include surfactin, iturin, fengycin, subtilin
and so on. Numerous studies show that Bacillus antimicrobial peptides have a startling range of antimi-
crobial activities that can include action against most Gram-negative and Gram-positive bacteria, fungi,
enveloped viruses, and eukaryotic parasites. Recently, our research group isolated a highly antibiotic activ-
ity and largely antimicrobial spectrum strain—B. natto NT-6 from the Chinese traditional food—lobster
sauce. According to the mass spectrometry (ESI /MS /CID) analysis,we know the mainly antimicrobial
substances produced by this strain is Bacillus antimicrobial peptides, mainly including surfactin, fengycin,
and iturin(called after APNT-6). Through oral acute toxicity in mice we found that its LDs, greater than
5000 mg/kg body weight, indicating that antimicrobial peptide APNT-6 has high food safety. In this paper,
the antibacterial activities of antimicrobial peptide on spoilage organisms were determined by Oxford cup
assay. Then the quality changes of L. vannamei during storage at (4£1) ‘C were investigated, including the
pH, total volatile basic nitrogen (TVB-N), acrobic plate count (APC) and sensory assessment. The results
showed that antimicrobial peptide APNT-6 can effectively inhibit 8 strains of spoilage organisms isolated
from L. vannamei. During storage at (4+1) ‘C, with the extension of storage time, the gradually increasing
values of pH, TVB-N and APC of L.vannamei were observed during the 7 days storage. However, incu-
bated 0.5 mg/mL antimicrobial peptide can effectively slow down the value increasing, which extends the
shelf-life of L. vannamei by 2-3 days.
Key words: Litopenaeus vannamei; antimicrobial peptide; spoilage organisms; shelf-life
Corresponding author: SUN Li-jun. E-mail: dfsun01@126.com

WANG Ya-ling. E-mail: wangylchina@163.com

http: //www.scxuebao.cn



