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Abstract

This paper is aimed to investigate the microflora of the white plaque existing at the surface of
dried cuttlefish, and to isolate salt-tolerated microbial resources. The commercially available
dried cuttlefish with white plaque were sampled, and a salt-tolerated bacterium, strain NYJ2, was
isolated and purified on the Beef-extract-peptone Plate containing 5% of NaCl. The morphological
characteristics of the colonies and cells, and several biochemical and physiological characteristics
of the strain were detected, and partial sequence of the 16S rDNA was sequenced and phylogenetic
analysis was performed. The results showed that a Virgibacillus sp. NY]J2 was isolated and identi-
fied from the white plaque, and it can grow in Beef-extract-peptone broth containing 0.5%~15% of
NaCl, and optimum at 1%~10% of NaCl, belonging to moderately halophilic bacteria. Its growth
occurs at pH 5~pH 8, 10°C~46°C and the optimum temperature ranges from 25°C to 42°C.
Low-temperature below 10°C, or 0.05% of Nisin could be used to inhibit the growth and reproduc-
tion of the strain NY]J2.
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1. 5]

seft TR SR A HIE) . BRIE. Ve, . BETE . AR AR RAEN LA AR TR ) B S ]
R T B A5 PR AR R ISR St R AT AT A (k. I8 VON AR R &R KA LR, ©
AR T RO A8 PAT PR K 20 T S5 AR A SR 35 3R AL S W AT H T IR T OB AR B[ 1] 4 NI
BRI AP S5 M E YRR B AE VR AR ORTEL, R AE T R K22 AL QB TP IR B, % il 5 58
i E PE P ERA B HEAT T > B E R T . W ISR AR T S KR T 9 B b 20 B v RE i R A B ——
A6 T8 240 1 (Salinicola sp. NYJO1) [2]. AHE TR AR > B AliAb 55— bR LT SR R R NYD2, £
W7z M BB TR, JFHET T 168 1DNA WP MRS E T, ULEKSE
SEAMA PR GES . BT T4 RAT B AT 1A s A0 7 SR T R B A0 AT 15 00, D SRR T i 1) o B 2
%,

2. MN57EE
2.1. MRS

SCERAE:. MESREMT, RIA AR FREEAFRERIEE 5% NaCl): FRE 3 g. HEAMK
10 g+ NaCl 50 g. 28 17K 1000 mL, pH 7.2~7.4, 115°CK# 30 min.

TEERIZ AN L [ 41 DNA #i#2i857 &, Taq DNA £ %8 (¥ Taq DNA Polymerase. 10x PCR Buffer 1
MgCly), ZHE i 514 27F Al 1492R, dNTPs Mixture Solution: A= T/EY TRE(_ BB A PR A Kok
TR VKA (SCR-600A, 1 [E Filg Fede A5 Hili&) ) PCR ¥ 44X (Eppendorf AG 22331 Hamburg,

ik
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¥ Eppendorf AG 2~ #]); {818 %6 R Bi(Leica DMi8, fH[E Leica A7),
2.2. R A*®

2.2.1. THEAERY D B4l

RSB SR AT — /., AEEFARMBER AMEEL 1 g BEIFRAEERABRERRE 5%
NaCh), T 25 CIHIRIRZH M T 150 r/min ¥535% 24 h, HAER IR MG, EEMBREER, B4 T4HN
BE AR FRIE (5% NaCl), 28°CIHIEAE R B 15 9% 48 hy 4k Rl PR P E A B V& R 26 2 2 4lidk,
1321 R4 NYJ2.

2.2.2. BHE NYJ2 BIRASHFE
PRIUE VB R A RS IR (R 5% NaCl)Hh NYJ2 S5 EGI R, AR E AL yeRl g o 5, 8
131 8 5% ' S e W% T AR A 25

2.2.3. TERENERLE

FZERE & ARRES IR (S 5% NaClh)H 25°CIHR 150 r/min #R%157F 24 h [ NYI2 5754, 4% 1%3%
FhE(V/V)EEFIT 100 ml & NaCl 3#KEE(W/V)HN 0% 0.5% 1% 2%+ 3% 5% 8% 10%-+ 12%- 15%-
20%- 25%- 30%AH1 32% A4 P B IR EE IR, 25°CEIR 150 r/min R %5577 24~72 h, WSS IRV
JE DA B TR R 20 R PR AR ORI, V0 R4 4 o P A T 3 1

2.2.4. EKBEEERE

P4 B B AR RS R (A 5% NaCl)Hf 25°CHEIE 150 r/min IR 159% 24 h 109 NYJ2 £59:40, 4 1%35
FhE(V/V)$EF T 100 ml 4 K& & A BRES 7R (S 5% NaChH, Z35I7E 10C., 25°C. 37°C. 42°C. 46°CAHl
55°C1EE 150 r/min IR 557 24~72 h, WLEEEFEY) B Bh FE DA & B AR AU AR KR, P10 B A 4t 1)
AR B S

2.2.5. £ pH SEEIR®

Fi NaOH(Ek HC)B R 4= B B A RIS 7R (& 5% NaCl)I¥) pH {H. Kt NYI2 $57794%
1% %R B (V/V)EEFIT 100 ml pH AE N 4. 5. 6. 7. 8. 9 WIZFAE & AR, 25°CIEE 150 r/min
PG 5% 24~72 h, LSRG IRV B LA 5 B (A 4 M ) A R, P T A 40 M 1 A K pHL 3 BV 12

2.2.6. 16S rDNA 55347

FEUE PR NYI2 24 8 B AR 3RS 5% NaC)5:4Y), 25.0(10,000%g, 10 min) i 4E B A0 .
FARE R 40T DNA 2 R57 S 2B L N 41 DNA, DL 1.0%38 A5 HE e Jiore il B S B 36 5 4 DNA &
PLAIE ) PCR S AR A0 [ i 26 E[2], FE F 514 27F A 1429R ¥ #8732 & #k 165 rDNA ] PCR 724,
LI VKR T B 5, B R4 A TAR () B A BR A JIXUA o W8 19 16S tDNA J7 51 4%
J&, 1 GenBank "' F blastN 2748 & LU HUT 5. HK 7 5149222 £ GenBank 1.

FIFH LPSN U FEAG R BE AT 3 8 (Virgibacillus) R 2E BT & (Bacillus) I Fh 42 AR B bR, 2
R EF 4 FIR ) 165 tDNA JFHILE Genbank SRS, H T K NYI2 M RSGKE 75T G HEL
FHFF R FRER: 1) 5 AR E RIS AR 2) s AAG R E AT B 3) 15y
0%~20%1] NaCl #h/E FREAK MM ERE . 2Bk NYJ2 MR GR & AR, E6iEH Clustalw 1.8.3
FE P Arade A5 o k-5 A5 DU B PR N'YJ2 [ 16S tDNA 781 E(T 2 7 A1l st s JL vz Fl 4 FRERagi AL b ik
f MEGA 7.0.26 # % N-] R E W RG0E W AT SEVEARIN T B 28815 E 9 1000 K, LUK ZE FL T
AN o
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2.2.7. B GREEARMFITIERE

Z: IR E GbR [ 310 7 7 7K ™= B PAT ) ot o 5 VA FH B0 7 B N N R R ok 28 R L B RS VP R, BT A
P& LA . RN, A LB . W RN, SRR AR EEFRE R . 7F 100 ml
- PE B A WRIG TR 5% NaCl) 23 Sl I i i £ it B 85 s 0 751 22 e KA 77 25 Vi AR S W B ) 2,
AR & AR IR 5% NaCh)BEF IR NYJ2 [P EEE 724, 4% 1 %M = (V/V)ER G, 25 CHEIR 150
r/min #RGEFE 24~72 h, WLEEEFRVI L DU B R A4 IR AR ORI, R B JEE R IR B AR NY T2
B /NI FE

3. BER5118
3.1. RO H

3.1.1. B¥REIS

MR TRE G o A BT SRR AR NY T2, BEEAWERAEREFRE(S% NaCl) ik b, 28°CH:F+
48 h AE KL I R AL A BT INZREST . R4 E R ARG IR (5% NaCl)H 28 C IR R % 55 77
48 h, TEZIE FERE /N AT OLRE IR I ZECIR Y BT B G 0 T Uk O 2 B B R AN A R AR
B AR

3.1.2. Btk NYJ2 O &

i £ FE W 5 45 R R FE NYJ2 78 0.5%~15% NaCl HIZFRE R AR FRRS AR S,
1%~10% NaCl A+ R 4F . £ 5 NaCl Fl T 15% NaCl {4 AE & F R 720 b & A K R B E R NYJ2
se— P ERE R T

A KR B T BRI 45 R AR NYJ2 76 10°C. 25°C. 37°C. 42°C. 46°Cilih i Pl A KB, Hrp
25C~42° CHKELF, 55CRIAK.

A K pH i FEREG 25 S 2 B vk NYJ2 78 pH 5~8 JE R N 38 aT A KB, M7E pH 4 1 pH 9 B R LA K

3.1.3. 16S rDNA FE3I45r 47

FEHUNYJ2 FIE: K20 DNA J5, #7165 tDNA #4375 PCR §14, PCR F=4illJ$43 1490 bp 1% i
Jr B, 1 Genbank HHHE5C 5 5% 5 4& KT149393. J¥4I4E Genbank #1417 BLAST # R LU X, 4iREHE
55K AE MO R (Virgibacillus) R BT & (Bacillus) I35 BRERT 168 rRNA 3 PR 51 i) — Bk sk
98% o 126 P 2 BT BT 8 Hh ) — LB S bR 5 A I B R NY T2 1) 16S tRNA J R 7 F1l R4 8 R 4 B AR (LA
1), BEFE NYJI2 585 MO 56 8 i bk #h o BB 28 MU B8 (Virgibacillus  halodenitrificans) S8 AE R — 41
B, R Z AR RO . R, %8 NYJI2 J& — Rk 28 AT 1, B 48 Virgibacillus sp. NYJ2.

3.1.4. RanBiBERMFITIER L

WA R 1o ERORAVFIE T, IIZIBI0.1%). EFRMN0.1%). WLEmH0.1%). BHEL
R HM(0.05%) FHAE TE B ARH4(0.01%)#B A REHHI BT bk NYI2 A K B0 . R 0.05%01 FLIRBERR 8 347 #61 i%
FAEREETHIACR -

3.2. i

AR RA FHAE S RATRIMAMMERAE —EREA, BX7mEZEtEE i Fssm Mg AR
VE. MR SCHR BERI[4) B2 AT B8 27 IOAT & B ) — S =R Ak O AR W et LR 2, RIIA 2 AT B e 1A
FRETZ> B AR B S i EE. dh WM. sl S & WA E . B AT B R AP AR AE & Eh(NaCl
R T ER S R 7R3, 2 — R MY B Sh AT B (g R AN ). Bk L, A R MR R 3 R AR K AE K
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TEEERAR AR b, ST Rs R W R IR .

TFSEN SRS 2 AT B J 75 £ it R R AR ZS 0 AT R SR VA o 50 2 LT 5 e R 08 {12 £ oot T ) e
T DL R St A B A ) XU, G R 1) A B35 (Jeotgal) [S1R0Hh [E DO 1T A A3 (61RO R B A 77, I8 R
T 1) ¢ e R [ 71 R B INY 1] o 12 A BRI R P A A R T 1 B R 5 R PR IR (8] DA MIBE R, H A
TWAIPIR[9]: I G B ANV ot VY S B g SRR (Ectoine) [10], "B RYENEE R, E4EY)
P2 245 A L TR 11 ] BVFASER MR B e P HOR 9570 T st I @ 28 RAE L7, T 2 17 il i XU
AN BT o G0 SR AAT IR 5 o ] it b BRSO B B DA BT =, TR 0.05% ) L R B 3ok A1 3 R 4T |
PR NYD2 B4R S

{ V. subterraneus (FJ746573)
100 V. salinus (FM205010)

70 V. litoralis (FJ425909)
V. siamensis (AB365482)
V. byunsanensis (FJ357159)
51 V. arcticus (EF675742)
100 V. carmonensis (AJ316302)
{ V. necropolis (AJ315056)
V. oceani ( KJ144820)
p V. halotolerans (HE577174)
9% V. alimentarius (GU202420)
4100: V. campisalis (GU586225)
—— V. halophilus (AB243851)
67 ol— v soli (EU213011)
100 NYJ2 (KT149393)
71 —: V. halodenitrificans (AY543169)
V. picturae (4J315060)
V. kekensis (AY121439)
00— V. sediminis (AY121430)
Ly xinjiangensis (DQ664543)
100 V. chiguensis (EF101168)
100 { V. dokdonensis ( AY822043)
97 V. pantothenticus (D16275)
V. proomii (4J012667)
V. salexigens (Y11603)
2 V. olivae (DQ139839)
100 V. marismortui (4J009793)
{ V. salarius (AB197851)
V. albus (JQ680032)

B. subtilis (AJ276351)

Figure 1. Neighbor-joining phylogenetic consensus tree based on the 16S rRNA gene partial sequences
B 1. T 165 rRNA £ E#EH N-] RELER
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Table 1. The effects of food additive preservative on growth and reproduction of the strain NYJ2
= 1. RMEBIRRMFIR B NYI2 K EFERFM

B BT 7 TR (%) A KR i B R 7 TRINE(%) AR

IE ) 0.1 + MR 0.1 +
0.05 + 0.05 +

0.025 + 0.025 +

0.0125 ++ 0.0125 ++

TR RN 0.1 + i 2 B4 0.05 +
0.05 + 0.025 +

0.025 + FEL AR RN 0.01 +

0.0125 ++ 0.0005 ++

FLBRBERRH 0.05
e Y7 ROREIRIOETE, TWAK: 7 ROREFRERE CAK: w7 FORIEIRIENR, HUEAK.

Table 2. The contrast of growth characteristics of several type strains belonging to the genus Virgibacillus and the strain NYJ2
2. B NY2 SRGFEFERBIENERIEKFHER LR

R 10 WG EREECC) Kb SY BT

! V. halodenitrificans (23:273) (;2:1(5)) > &36 £ 1

2 V. byunsanensis 0(~82)o ?Nwé(; (67'.%:1;.18) i ] 26 1

3 V. campisalis s o F5-80) 5[ 24

4 V. koreensis ((S)jg) 1?;5‘;5 > '(5{09)'0 i [ £

5 V. halophilus 8;]1;; (SI:H‘;S) > '8;]1)(;'0 Ak 1] (Kakegawa) B b 14

6 V. sediminis s Fer s RIS CH P L)

7 V. kekensis o oy 0 T A (o 74

8 V. atbus 10y a3y ooy o 2 A 0

9 V. xinjiangensis o (oo3%) S o R A

10 V. subterraneus s oy e S A G AR )

" v salinus 3~20 15~40 6.0~10.0 BRI R B ERT AR (T
(10) (37 (75) 4% )

12 V. zhanjiangensis o oy o5 T 5 MR K (o

13 V. litoralis e oy 50, VM 5 S (o i

14 V. chiguensis o o) e AL P %

15 V. soli 3&3? ! (53;4)0 6'(();_ 15())'0 BRI A
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Continued
0.5~16.5 8~35 6.5~8.5 . o
i |5
16 V. halotolerans (3~5) (27-30) (7.0~8.0) 72 [ A 7y 1) b
17 V. alimentarius 0~30 4~40 7.0~11.0 i [ 5 h R BB (gizzard
‘ ’ (9~10) (37 (10.0) shad) 1 i
. . 1~20 6.0~10.5 e e s
18 V. siamensis (5-10) 10~55 (35~40) (7.5-8.0) % [E ) ¥ £ (Pla-Ra)
0.5~15 10~46
o . N g
19 Virgibacillus sp. NYJ2 (1~10) (25-42) 5~8 o T
4. &g

T A A1 T T [ B 29 B8 ik Y — BRI SR 4 B NY 2. 380 40 M TR A R AE o 3840 A= B A AR A% 1 L 168

DNA JF MRS K F TR & — Rk A B (Virgibacillus sp. NYI12), f&—Fid g EE, £
0.5%~15% NaCl [4-RE & AR R P T AR, 58 1%~10% NaCl; A KRB i /& pH 5~8; 4K
G RZ 10°C~46°C, il 25°C~42°C; AR 10°C LA KIEL, 3038 H 0.05%FL R HERK b 2= 40 AR K
P

E&WE

W E B T % BRI H (16B095) s ¥ F R BE K &7 K & AR B A B v &I T H (SYZ2015081,

SYZ2018065).
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