40 % 46 Wl B % U R Vol.40, No.6
2019 4 12 H PROGRESS IN FISHERY SCIENCES Dec., 2019

DOI: 10.19663/j.issn2095-9869.20180912002 http://www.yykxjz.cn/

SRR, ZEME, EEIRE, e, B, KIE, T, WEH. RIS IR I T — AR FUAT A B SRR
ol Bl HE R, 2019, 40(6): 154-162

Zhang YG, Li B, Wang YG, Wang JY, Liao MJ, Zhang Z, Ning LG, Fan RY. Screening and characteristic analysis of Lactobacillus
plantarum from ponds for sea cucumber farming. Progress in Fishery Sciences, 2019, 40(6): 154-162

RIS FEMIEP—HREWIATED
DBEREEYFHE

KRR M & WY FgE® a2
BEMAS % EX Fagt A
(1. REBEHERFRTSEMaERE KiE 1160235 2. FOl AR B ROl nT 520 & JR B 5 320w i E K =Bl 240
REEFFKFER T H5 266071; 3. HF SiEERESHEARI G EREREHERVE 2S5 EY = Hid BRI LR E
FHR 266071; 4. IWREFKZREARAT K& 2575005 5. HESWMEELMABAERAT HE  266400)

ME 2017465 F, ML % 7 & | % (Apostichopus japonicus)# 78 #i 35 K VB W 4 B 3k 15494k 9L %
e R Z“BE EE AL 24% 3 m @ [ A2 % (Mbrio splendidus) #2 8 & # # i &
(Pseudoalteromonas nigrifaciens)] y 45 = W ¥E AT JL1E 200, RIFIME AR ZMH EH NIRRT
CLY-5, X ZEARVAT T £ AT . 16S IDNAJF | 04 . 4 KA M R E SR A0 2 A %a R,
SR TR, WHRCLY-53 M I HE A s & e o B R 1 ), ELW ARV e N P-4 5 fe 4
P A E AR, TE B 95 420 . 23 mmFr27 L 38 mm, M NETUER R TR A .
A28 AR S AT SRR B A, W H1x10°, 1x10°481x10" CFU/ml, 525 #] &l
ZRA RS, RATIL. 16S IDNAF 7| o4& ¥, CLY-55 4847 L4F # (Lactobacillus plantarum
NRI117813.1) 89 A8 UL 7 100%, #7125 5 2 1% Wtk A A M FLAT H . B AR CLY-57£30°C~44°C | pH 6~8
JEE N A KB, 20hFE AT A KE, 28~32hIH B A KFE, FHRNEDAATEEA R FNNE
B, ELEAKAFME RN R S FENFRAIE, AR SRFNEASTERILBRE IR I LR
RHAES#

KA S HEEAME; WREIHE; BXEERE,; MOWAAAE; WEEE

FESES S9174; S968.9 XEAARIRES A XEHS  2095-9869(2019)06-0154-09
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135 il Z: (Apostichopus japonicus) L Frifil 2, 2%
FEME N2 FAN B = BT 2 5, B Sy eifg = N\
ZH, FESATILT . WAL IR . 201647 H]
S M AUAH)21.8JThm?, 4P~ ik 51]20.4 07t (Rl
Al B H Ry, 2017) SR, Bl RIS SR G AY
WY e, FRREEA S MBI R B AR,
i ) T 2 T 22, RS T ) i B T
SLR e WIS EEBERN LR AR, HR K%
FIBET -, Rl R IR T ) — ROMERE . 43 1Y
& BOW A R 3 H 1 (Pseudoa-  Iteromonas
nigrifaciens)( E Bl P& 25, 2006) . il £% 9K 1 (Vibrio
splendidus)(7k % =2, 2006)% . HHiT, K= shsns
RZRMPUERIA =258, KI5 20k
Jir AT 7 A T 24 R S B A B AR W 1 A ST A K O
(Estefania et al, 2013) 117 L & b& JE vT #0045 35 21 1 A
K, RBMGE KT, R SR ) | R SRS A,
W IR K i R SR B I ST FA L (Chi et al, 2014;
Wang et al, 2015; Zhao et al, 2016),

FLER T (Lactic acid bacteria, LAB)&Z&—Z8 1] LI
KA & P K 2L e B AP 9 SOE SR
B R LR N (P B PN (S Y & Emta ) B Pd
AT ARA A, K B AN T A
Nz (AL A, 2014; E K SR, 2018,
Navinchandran et al, 2014; Khouadja et al, 2017; Li
et al, 2018), MFLIRAERS IR BT, B
VIR T LB X RIS A | s IR AR AR
Mo BBEQ013) LI, RIS IERER I InFLIR
PR S LA™ Py i) 2 B 38 TR BT | B ) KA
YIHRA RAFEEVER . 955 (2009)F FH FLER 4 A1
ZEFHT TR DA [ v B TE b A i 381 Ak v R A7 3 = 1]
FRICHS, e BN R S 0 e e DI RE A BUAE . SR
M, & T LR B XTI 2908 35 By 42 i A o b AT il AR
AF 58 M 2 35 5 3t 395 S U w5 258 AT 400 ) R 2 32 2
SRR R FLER TR, IR LA R, SR St I R
FrAH P UL R B FLIR v R AN, B 5%

1 MRIERE
1.1 ##

111 Rk AHEFETE IR B AR E T S
FA AT WIE T L2 M 5.01 hm?, ZKIE M 1.5~2 m.,
KGR [T K, HIZBE BN 20 J7/hm?, Bk
2R 1~2 g/, HHEHRRERE . B SR,

112 #H&f% KAEREE] R 2017 4E 5 H, KR
Sy 23°C, EREER 295 VA AR E ] oh BUEAR
TC I SR A, 6 R U A A Tt 3 v (] 1Y 2 A 7 4

FEREMIEIRRRZY(Z 5 ecm), HHIRA, 4C
A

1.1.3 hRA LB B350 MRS 5535 5L 4410 H
A TAEY TR RMARRAF .

12 Ak

121 HLEBRANMERLESE FREUR TR 1 g,

{5 KPR A R K R TR AR R, AR AT, W4E I
W FHOCH A BER K FEXT VAT RIS, IR AR
MRS A, 37 CHEIEREF 24~48 h, TR
Iy BRI, —80CIR-AT .

122 HuAWHE DRSS IEREEAE 2 Rk
I TR NI SRR M AR A B BT TR R 48 /R T L SR FH 2R FREAR
0 A 2 ) FLIR TR X 2 BREUE T A 0 5CR A%
FRIAGIRC g n i, i K A B K RS, 2
AIEAT T4 AT ALY LB PAR o [RIRE, FHHER R
BICEAL 24 h BB TR AR, (0 K0 A BEER K i B
#| 1x10* CFU/ml, HL 150 pl & T/NLKN, 37CHF
24~36 h, WE/NLE R EEN L. a, BT
2 R ELAT B AR I TR R A LR B CLY-5 AR M ik £5 4
WL I — B TP R R CLY-5 JUP . Joh = M 5
R R S 1) 2 VAN o

1.2.3 HHIN . I M6 30 2R AR

1.2.3.1 N KA = G A ¥ MRS ik
WEFREX LR CLY-5 #E17155%, 37°C. 180 r/min
THIR 37 24 h, B35 5000 t/min 8.0 10 min, ¥
W 0.22 pm SFLIE ML €, 53] JoAN M g, BD
R AN, T 4 COKFRRAT % o Bk CLY-5
WU A PBS bk 3 WRJG, FHE RS i 40 i e 4 Stk
Tramfme e, 152 M =9, Rl R F ik —2
1.2.3.2 PN B AR =4 10 B R A PLl g
SICTR S A 5 B TR R 48 7 TR, R P 2R EEAR T 43 Sl
SEFT RIS FLIR T CLY-5 Py 7= ) 0 &k 7= 4 %ok
2 RECH B 30 i RO

1.2.4 AT R S0 2 A IR ST FH At ol
Zok HILUARA T 53wk 5 R A A, JAs
15~20 g/3k . FIBHERF 7 d JEMPLAT 4, 41 20 3k,
STEG KA A ST 25 Lo A3 S i 4l st IR, Hor,
SR ARG, BB 1107, 1x10° il
1x10° CFU/ml, #4451 3 1~ F17.

S HEHEAT 30 d, SEE R AYIK IR A 16°C~18°C |
EREh 29, PREFEL AR, BRIERHEH S E T
1% 45 M, A W 3ok W BBU/K RS PN B3 1 S 3500, H 4k
HONEUKER) 15, HoK)E, FEKRE i ACHH R ik R
W, BRI IHE RS G T e e, HE
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%40 %

i AR R AET- G I o

125 Wty A AL T Z: B 27 [G EL Pl i 4l
% 0.5 ZZ MU YT B, AN RO AG 2 4 ik A7 4
LA ARFE BRI E . SR8 CH ILANTR R 40 %8 T )
(RFBERAE, 2001) A1 CFLER YN 7 2% 78 TS0 i)
(BARCEE, 1999)HEFT A2 A&

1.2.6 HB#H16S tDNAKFF| 5 H7 SR AL I AR
A= ) 20 1 5 T 4 DNA B BGR ) G008 17 240 B DN AR 2
B, M 205 16S rtDNAKE K 5[ #)27F(5'-AGAGT-
TTGATCCTGGCTCAG-3') F11492R(5-TACGGCTAC-
CTTGTTACGACTT-3") % 41l [ 52 DNA () A1 1% ¢ %71 ik
P43, P17 W) 28 1 Y Bnt BiR WG G PR VKA 360 5 A T
TRE 450 7 25 55 38 i Blasths 22 5 6 5 NCBIRE A i
HAHSC P B T HEXE, JFil i MEGA 6.0 (- H d &R
GEBW.

127 WHEKRIFERFR

1.2.7.1  [AJRBE S5 A0 0T T PR A K 1Y 52 Z
FLE HAE(2017), B0k ik CLY-5 70 T B K HE K
300 ml MRS #iAIEFES, BT 16°C. 23°C. 30C,
37°C.44°C . 51°C. 58 CHIR R IEFFE T, 180 r/min
TR 3R 24 h, T, WE AR RGE RE .
1.2.7.2 A pH ZAFXT B A K 5% Z%
K75 45(2017), F 1 mol/L ) NaOH H1 HCI ¥ MRS
WA FR3E pH 2008 %E 2. 4. 6. 8. 10 1 12, %
i %6 TR Bk CLY-5 #h FAS[H] pH 9 300 ml MRS ¥ A&
Frgedkrh ) 180 r/min fHIEREFE 24 h, 8, WER

FRfi& pHo
1.2.7.3 HlEMRAE K BFL R CLY-5 #%

BT K 300 ml MRS WS 72 36, M4 B Bk
Foad A KRR, 180 r/min fEIRREFE 52 h, B3
AR 4 h B 1 REESL, L, HIE R AR
HIES A8

2 #R

2.1 HEREHFI®E

FIH MRS 15 5 0T ] 2 37 58 1t P8BS Ve A P 1
AMEMITE TR . B S5aifk, L3R5 49 BRFLIR T ,
S99k CLY-1~CLY-49, i3 %578 B i 45 4 52
5, Gkt 1 AR R B ERSBUE R M ELRRE CLY-5,
2 TR R X ) e I R I S R B TR A R ) 1 o
ERE ). ZERIE B BES RIDOEH . A
hapEl . RE ., AAaiuRE 6. HARKE, 2
R T 2 ESCEFR, Mg RIE R, L Ry
FHME, oM . JoE(E 2. E 3).

B 1
Fig.1

BBk CLY-5 X995 J B A4 48

Antagonistic activities of strain CLY-5

A: HIEINEE; B BACE AR
A: V. splendidus; B: P. nigrifaciens

S L% - P
N \ ¥ ~ Q( )
(Y 2 ’
N DB
PR N\
( ' ~ hd
w 7 B
” ) S

K2 Btk CLY-5 2 R
Fig.2 Gram’s staining of strain CLY-5

B MR CLY-5 1415 5 i
Fig.3 TEM photograph of strain CLY-5

1 pm

3

22 WA, BEIMNTHRINERRILE

M 4 AT LA Y, e R bR CLY-5 MIMPY | Hash
TN F8 i B AL I R IR RS R B T 4 L
(AR VR, ML PN =4t A 2 Al % B 4 7
B4 20 A1 23 mm, MISMEHIXT 2 Rl S TR A T
43R 27 A1 38 mm, ZER IR, R R RE A AN
YIxt 6 R T BAE PR TR WA TN =9

2.3 MW
T8 1k A0 TR g v B W 2 S 6 K O 3 1Y) L R R
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Kl 4 TPk CLY-5 BN, AR B I i i i bl 4

Fig.4 Antagonistic activities of intracellular products and
extracellular products derived from strain CLY-5

A, BIARIFR CLY-5 MU=t iR | flscBs
HI P IEIER ; C. D MBIk CLY-5 Jdh = Hyxt
JZICER | i SR AR B 14 1 o 4
A, B: Effects of antibacterial activity of intracellular
products of CLY-5 on V. splendidus and P.nasnigrifaciens;
C, D: Effects of antibacterial activity of extracellular products
of CLY-5 on V. splendidus and P.nasnigrifaciens

CLY-5 X1 #2124t 1), 32 4] 1.0x107 CFU/ml
FERA SR R R SRR, 1) RAF, TREIEH,
TCHERE | K8 BTG 5 IR MR FETE 1.0x10° Al 1.0%
10° CFU/ml MIZPETR, mEDHNE 1 d 5, 254
1A 3 Skl S B HEE RS2, (HICIET- B4,

24 HBENEFE

WX ERE CLY-5 AR A%, Mk 2 nf
HI, PERE CLY-5 RESTFf A A AI0E . ILANEE . S0
AKE . FEREAIHEERE; 3% NaCl JREW . 3% NaCl,
ONPG. A 1A ZRRER 2 M, AW, &~
7R HoS Ak, FEAMAEMARENLE 2, S (F I
YA ZR 0 %8 T VR FURR AN P 43 28 5 B S vk )
FRELFF R BRRIE, XTBERE CLY-5 #1708 i 46
FE , I HE T R RS T FLAT R FH(Lactobacillaceae) »

25 HM 16SrDNA RIS R RE L EHMBIAE

S 51 9% Ak CLY-5 1) 16S tDNA PCR ™
AT IR HN I E o (4 Blast F A4 B 3145 00
45 7E NCBI Bl AT SR RLPE LU X 4387, RS
EBEMUE S PR, g5 30 ER, ARG 8RS
Pk CLY-5 J& T3LFF R #FFLFT 1 & (Lactobacillus), 5
TE Y FFT 1# (Lactobacillus plantarum NR 117813.1)i%
AR 100% .

#1 HEHKCLY-SHRSMIR
Tab.1 Safety testing of strain CLY-5 onto sea cucumber A. japonicus

21 ) ¢ JE Concentration i 7 = HEMEECE L) T B0 Ck)
Group (CFU/ml) Mode of coercion Evisceration number Dead number
CLY-5 107 127 Dipping bath 0 0
CLY-5 108 12 Dipping bath 1 0
CLY-5 10° 121 Dipping bath 3 0
X8 4H Control 0 0 0

2.6 HEERBIERSH

261 AHREAKEBE bk CLY-5 7EA [A)
BETF RGO ANE 6 Urn . WARTE 16°C~58°CHE [l
AL AR K 7E 16°C~23 CHu il N A= Kl B i 22 18
HVEEONA B E 225, 30°C~44°C Yl Fl N F B H A
AR 37 CHP AR B b, FEVE S o T
HoAth R4 -

2.6.2 RF pH &4 2 # 4k CLY-5 £ X 69 % +h i}
Pk CLY-5 #EA[A] pH 250F T AR RGO an &l 7 Frs .

pH £ 2~12 Ju N T DUAE K, (HEMRAE pH o 2 Al
12 WA K218, pH A 6 WA K s e bt .

263 AkwZ FkE CLY-5 B4R ihZenEl 8

FI7R o S5 9 7R, CLY-5 1E 0~16 h IR KAG 248, 20 h
Ja i AXTEC AR, #E 24~32 h BFR B A KR, 28 h
I VB R, 53 2.13%10'°CFU/mI, 32 h j54EK
B TR, Bt AR e .

3 itie

AW FE N LI 2R A8 AR 76 R 2 55 L 30 DT Dl e & v
STENAT 49 BRILER P, XS 8  ZE A A
2 BRECH T A PUSEES, RAS | MR A BB R bR
TE R CLY-5, it Xy HAE 41k & 16S rDNA J75)
G0, R RS E WA FLAT A o A FLAT R P B
R 25 28 BRI, HRGER £ (Lee et al, 2010; Jiang
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£ 2 BEH CLY-5 BEEENEE
Tab.2 Physiological and biochemical characteristics of strain CLY-5
H:4k35 H Biochemical items CLY-5 H:4k T H Biochemical items CLY-5
Jok BB /K No salt tryptone water — | AZ=H# Rhamnose -
3% NaCl 57K 3% NaCl Tryptone water = | % —¥¥ Melibiose +
6% NaCl 57K 6% NaCl Tryptone water = 3% NaCl ONPG +
10% NaCl Bififi7/k 10% NaCl Tryptone water — 3% NaCl JR ZEfi 3% NaCl Urease +
3% NaCl Z % ## 3% NaCl Glucose + [ ABE Xylose +
3% NaCl Bifb &= 3% NaCl Hydrothion produce  — 3% NaCl &R 3% NaCl Ornithine decarboxylase —
3% NaCl H# /B 3% NaCl Mannitol + | 3% NaCl #t &R SR HF 3% NaCl Lysine decarboxylase

3% NaCl B[ H7{4 % 3% NaCl Arabinose -
3% NaCl ¥L# 3% NaCl Lactose -

11%4EE Sorbitol 4
W H Amygdalin +
WL Inositol _
N Rk Malonate 4

AALER ™ Oxidase strips _

3% NaCl ¥ 2 #R XUK i 3% NaCl Arginine dihydrolase — —

Kovacs il Kovacs reagent

3% NaCl MR-VP

3% NaCl W]Ji¢ 3% NaCl Gelatine
P52 KA R EE Simmons citrate
3% NaCl JE#¥ 3% NaCl Sucrose
KIS Semi-solid agar

TE: +3FRBtE, Ptk

Note: + means positive reaction, — means negative reaction

62
46

85

100

Lactobacillus plantarum NR 117813.1

o CLY-5

Lactobacillus xiangfangensis NR 109000.1

-Lactobacillus fabifermentans NR 113339.1

100“-Lactobacillus fabifermentans NR 042676.1

Lactobacillus modestisalitolerans NR 136786.1
Lactobacillus mudanjiangensis NR 125561.1

,—Lactobacillus koreensis NR 116854.1
100l Lactobacillus yonginensis NR 109452.1
Lactobaciilus odoratitofui NR 112739.1

[
100!

Lactobacillus sunkii AB495308.1

0.005

Lactobacillus hilgardii EU789397.1

Kl 5 FTF 16S rDNA FFIRYE kR CLY-5 RGL L F W

Fig.5 Clustering results of strain CLY-5 based on 16S rDNA sequence

et al, 2016; FfEEZ, 2017; 5%, 2018), {HMAH
Z: 55 5H W IE v 43 B HXE 8 K 255 0 B0 /i B A 1
TV FE % R P LA AT v AR DL

FLRR A1z AR T sh Wi b, Refe il iz 8 i
FOW B AR B, 5 R I % R G R AH AR
FH ., dERe il o9 0 il 2557, A FH LR P 32 T 1y
T BF 314 9% 9 1) — 20 T 24 ifis (Balcazar et al, 2008).
HAT, XTIRANEEHIENFREZ . Cai %
(1998)iIE5E T FLIR T 140 T 4 B A #LIR ; Lash 45(2005)

W LB, MW FL AT # ATCC8014 HY S F= %t Z Fh
2% R B N B 4 R 1 AR K B IR A, HL R
A 00 1 A FH A9 40 S5 s A 0 LT TR 43 T ) — o 40 R
o AW EI, MR CLY-5 K . sk
FEIRT RS 8 B 5 A AE 2 RREUE T (I 58 5 AL 1
TR B B E MG, ELR A= I e 1
PEOEF RN =8 o T — 2B HoAa 0/ 8 i 4
FEMIHEA T AT RIS E R A = A R AL

M. pH B WAMRE A KN ERERNE, B
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% 6 W
40,
35
T 30
o E
SR 25
HE2
;oS 20
WY
EE1s
210
el
5
0 1 1 1 1 1 J
1

6 23 30 37 44 51 58
1R ¥ Temperature/C

Kl 6 ANFEEEE T bk CLY-5 94 KA B
Fig.6 Growth of strain CLY-5 at different temperature

BHTE S
Total counts of
S & R o

bacterium/(10° CFU-ml™)

S N A O

)
N
N
)
o

12
pH

K7 A pH X F#R CLY-5 A4 K I
Fig.7 Effect of different pH on the growth of strain CLY-5

240

—_ = N

w o —

S S o
T T T

120 |

VR
Total counts of
bacterium/(10° CFU-ml™)
N O
[= N )

W
(=]
T

1 1 1 1 1 1 1 1 1 1 J

1
0 4 8 12 16 20 24 28 32 36 40 44 48 5
BsfjE] Time/h

K8 Btk CLY-5 iy K sk
Fig.8 Growth curve of strain CLY-5

FLR W R W A re e R R E R R AP A &
B S, N R A SRR B AR S . AHIFS i i
FIRL I FLATF B CLY-5 i A KRN 37°C, fili pH
J3 6, 20 h JEiE AXTECAE K, 28 h B A HE A g
B, WHEETIA 2.13x10"° CFU/ml, ABFoE4s R 5
FERAE 018X FLAT I CIY1-1 A9 AW A P
RSP, MFEZFQOI)IFFT 1 ¥R A IFAE Y AT H
C,0015 MAED 2Rtk K B, WMETE 10 h R E AL
KA E W], 20 h i 40 505 2K (H 3.6x10° CFU/ml,
50°CH, C,0015 1AL FREAI R, HA YAk

(=]

BARWTRE RAT —E 5. Wik CLY-5 5 C,0015 #H
E, A A I R A R, RS
VERT P I & TR & . WAEYI MRS, MYFL
FFEE CLY-5 1 & T T 76 T B | 92 B 5 K I 1 91 T oY
AT, AR, B AR K, I E
TR A A 7= R i K

to B T RS EE SDREM R A B
B, — gk AR TR A R S5 2K s
PRIGIE , 55 2F F0FT 1 (Bacillus subtilis) if 5 |2 5 45 %
IR (Penaeus monodon) 2 T/ 1: 1 5t 45 51 (Wang et al,
2000); AL ZEALFT R (Bacillus cereus)n] 5| #2 il =&
W R AR T FLA T X R (Litopenaeus vannamei) B B
5 (5% &5 304, 2009; Velmurugan et al, 2015), H T,
¥ A R B OC F L I A S K SR A Bl R R R o
A5 0 3k A FLFT B CLY-5 LA 1.0x10" CFU/ml
RUHERER S, HEHRZSAE 30 d B TE AR IARAE RN
FET-G, WIS, HEEY . WOR. B,
FLIR RIS e M 1.0x10° F1 1.0x10° CFU/m] 525641
DRSS R BT AR R B A HEE LS, X Tl R
S A v W B FLIR T Wi T HB B A RS o O T
Wy FUFF AR K 7 58 0 9 4 15 B 7 T, Talpur 46(2013)
TE 42 T8 (Portunus pelagicus)4) 8 72 5t K A ih 78
IV FE R 5.0x10° CFU/ml (RS FLAT B, 7T LA dnb 24
o SR 1) R0 3R S B T Ry G P [ ERE AT A
EFRFHAK T . XIHE Z2(2018) 78 % AE fa Ak v s i ik
4 1.0x10" CFU/ml FAEIFLAF IR, i i 348 i 2 4R
() 38 B R R E R K, Suzer 45 (2008) 75 R 4
(Acanthopagrus schlegelii)ff ff 7K A& Fhroin A & #8492,
FRR R G FLRR T, 7T 52 i A7 £ 00 A K PR e ST A
WPE . XHEYIFLAFE CLY-5 #:47 T 1S KoK i 3
FEHE N & B, X 2 K i A R A AR
H RIS X 24 KA R AR A SRR FH (O SCHif)
I FRIE B R, B LTI CLY-5 A EEA
72 JE VR B 2 TR K X RS R L SR,
T ER 277258 DA s 5258 R &, X RIS A A
I 7K R 2 B0 B HERCA G, K (1 A Y FLAT T
A A K7 A A 2 551 2 5 0 At v K SR TR S | YRR
AR RS e A, T E— SRR .

Zi LR MY LA CLY-5 HA XA v g
Jiss . AERIREEVEET . ITARE 5, EIZ R R
ZIRL RN AR — S XY LT CLY-5 ## 17
WAWFSE,, WRHXTRS AR 5 R MR
WSS 2, JF K IR AE AR IR BT 1 2 e PEE
B, SRR Bl LR B 2 A A 2 R0 B ARk K R
FRHE) B8 He A
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Screening and Char acteristic Analysis of Lactobacillus
plantarum from Ponds for Sea Cucumber Farming
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Abstract Forty-nine lactic acid bacteria strains were isolated from sediment samples from cultured
ponds of sea cucumbers (Apostichopus japonicus) in Dongying, Shandong Province, in May 2017. First,
antagonistic bacterial experiments were conducted using Vibrio splendidus and Pseudoalteromonas
nigrifaciens, which are the main pathogenic bacteria of “skin ulcer syndrome” for sea cucumbers, and a
lactic acid bacteria CLY-5, which has demonstrated significant bacteriostatic activity. Next, physiological
and biochemical experiments and a similarity analysis of 16S rDNA sequences as well as the growth
character of CLY-5 were carried out. A safety experiment for sea cucumbers was also performed. The
results revealed that CLY-5 strain successfully inhibited V. splendidus and P. nigrifaciens. Meanwhile, the
strain’s intracellular and extracellular products effectively inhibited V. splendidus and P. nigrifaciens, as
demonstrated by inhibition zone diameters of 20 mm, 23 mm, and 27 mm, 38 mm, respectively, with
extracellular products showing superior performance compared with intracellular products. Dipping bath
concentrations were set to 1x 109, 1x 108, and 1x10’ CFU/ml to test the safety of CLY-5 for sea cucumbers.
During the experiment, all sea cucumbers were in good conditions. Based on the 16S rDNA sequence
analysis, strain CLY-5 was determined to be identical to Lactobacillus plantarumNR117813.1. In addition,
strain CLY-5 exhibited superior growth at 30°C~44°C and salinities of 6 to 8. Moreover, CLY-5 came into
a logarithmic growth phase after 20 h of cultivation and reached peak growth after 28~32 h. In summary,
strain CLY-5 could be used to reduce the occurrence of sea cucumber disease and is also suitable for pond
culture environment. These results provide a basis for ecological prevention strategies in disease control,
and should prove useful in the development and utilization of lactic acid bacteria.

Key words Apostichopus japonicus; Skin ulcer syndrome; Mibrio splendidus, Pseudoalteromonas
nigrifaciens; Lactobacillus plantarum; Antagonistic activity
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