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The antagonistic property of lactic acid bacteria derived from
Orange-spotted grouper ( Epinephelus coioides) larvae
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(1. The Key Laboratory of Science and Technology for Aquaculture and Food Safety,
Jimet University, Xiamen 361021, China;
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Abstract: Three strains of lactic acid bacteria, Y4 -2, EA —1 and YIB -3, were isolated from orange-
spotted grouper( Epinephelus coioides) larvae. Lactic acid production and antagonistic property of three strains
were studied in vitro. Results showed that EA — 1 and Y1B ~3 exhibited more rapid production of lactic acid
and the amount of lactic acid were higher significantly than that of Y4 -2 in the late fermentation period
(P <0.05). Consequently, pH in the culture of EA — 1 and Y1B -3 decreased faster than that of Y4 - 2.
Culture supernatants of the three strains showed different degrees of antagonistic activity on the pathogenic
Vibrio harveyi and Vibrio alginolyticus. However, lactic acid had no effect on the inhibition action of the three
strains, suggesting that the bacteria produced other inhibitory substances apart from lactic acid. The inhibition
effects of cultures supernatant were above 70% after 15 min of heat treatment at 60 “C or 80 °C , but lost their
inhibition effects after 100 °C treatment. The inhibition substances of three strains were susceptive to trypsin
and showed higher antagonistic activity at near neutral condition.
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1.1 FEFh

FLBRE EA -1.YIB -3 1 Y4 -2 ¥y ALK = 708 B #1340 B8 ( Epinephelus coioides ) {F ELIA N
TR B A BURYE RS 4E R FIE BN , A BUK = Be K= sh i & LR = KM R B B, 3
PR HESR I MRS $E3R 2, 1878 T B SR AU i 45 A 2216E 3R L,
1.2 FHBROTAE

3 HRFLBREZ MRS AL IR IR 48 h EL/G M EIRT &L MRS JIASEFRE, B4 kB 3
ANEH 28 CHERF, BR—ENEE, MEEFEN pH HENARTE, ARSENNER KRR
A TR P PRI R & R 11T .
1.3 WEAE

FRE DEROWE B I M A R A Dl 4 R T MRS BRI SR ,28 CHEEF
72 h, B (4 000 r/min, 30 min) [FE B, FFOER pH H, EHEBCESEREHTHE LK, 1 E
MEEEE"

HEBR B X FLER R I A 75 PR R R - I FLRRIE R MRS MRS REE 5 3 Wkisr LB 7
i pH B, /D%t B, 0 S0 E FLBR BN 72 h B3R b i AN x BRI A 10 o P A2
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Al _E3RAGH) 3 PRELBR S L IFH 3 5T 60 C (80 °C 100 Chn#h4bEE 15 min, #R /5l 2 H W 5 B K
AN LIRE A B A P BR B BB R
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3 BRARE EEBRPAAMABEOMERBEEAE (1 mg-mL™") , F28 CKATEF 2 h FRE,
W HMEE KD, MEAREEOBLHENIRE LEBR.
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2.1 pH{EMFERKME

3 BRFLBRBISE IR IR pH ERERS A ZE{E ULIET 1 () , pH {HRESH FRAS I IE K &2 PIE#EH, YIB -3 HiI
EA - TR BRI SRR pH H T BEEEEUR, 4R pH EBIK; Y4 -2 FAREE SRR pH (T M E 818,
KA pH HE . HE 1(b)AIH,3 R FFRAFLER™ B FEEIRaT A i < 2 B %, Y1B -3 F1 EA
-1 RS SRIR B FLER ™ B7E 96 h kBB , /e PESS IR i R SER T3 K AR EL 2 TR, Al B2 T
B R P ILBRE R A KRR TR KT BB P AL LR M FLER A S BT PR SLR S &
TBE. HEFRIEHI(96 h H1120 h) YIB -3 Fl EA -1 PRAEMAREZE ST Y4 -2(P<0.05),
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Fig. 1 Variation of pH value(a) and lactic acid concentration(b) during different fermentation periods

2.2 FLERBEHEIF LIS R E T

H1ZR 1 AT, 3 AR LR B X I 4E G I B AN B IR H BB 7 AR — R RO TR/ A, 10 B LR 3 T 10
mm Pl b, YIB -3 X 4ERIIEMMEE EREERT Y4 -2(P <0.05) 48/ Y1B -3 XFe4E Kk
HEIERCRI T Y4 2,70 EA -1 1 Y4 -2 Mm@ RIMENMFERRER A BE, EA-1 Y4 -2
SHFREINE A E R E ST YIB-3(P<0.05) 3278 EA -1 1 Y4 -2 X IR R EBCR
LF YIB -3,
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Tab.1 Inhibition zone of culture supernatant of lactic acid bacteria mm
FLER PR A% Y1B -3 EA-1 Y4 -2
e 4 FC T 16.0 +2.0° 11.3 £3.5% 10.7 x1.1°
TR 10.3£0.6" 13.3 £0.6* 12.3 £0.5"

I FfT R FE A FE Z 7 B# (P <0.05)

2.3 HEBREO FLER B M B SOR AR

FE% 2 AL, 3 AR FLRR B PR BUR PRI B B — 2 M/ R A, T 4% %of BB 28 ( A ZLER A MRS
PRIg 4L pH (2 55557 LR ) 3990 0 1 4 BRI B A S o B = A i R E o e ™I 0,3 #k
FLBRBE T A RO B IR P FUBREEANEAE A, BV E/E AR R BB, F 3O Z#k AL B E ™ 4
AR AL ST TR
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Tab.2 Inhibition activity of lactic acid bacteria after eliminating the effect of acid mm
L A T A YIB-3 EA -1 Y4 -2
' IR 16.0 £2.0" 11.3 +3.5% 10.7£1.1"
W& 4E G I
Xt HE 0.020.0 0.0£0.0 0.00.0
N JEWR 10.3 +0.6" 13.3 £0.6° 12.3 £0.5°
A Xt BR 0.0+0.0 0.0+0.0 0.0+0.0

E:RFEATERRAEEREE (P <0.05)

2.4 WEY A E

B3 3 "0, 2460 °C .80 °C 100 °CfnPAb 2 15 min J5,3 BRILERE BB E A R RRE N T .
£ 60 °C .80 CALHfS, YIB -3 Xba 4k CQHI G FIA BN BN HI S P22 TR (P <0.05) (BREA
70% LA ERSMEITE P EA - 1 1 Y4 -2 X0 48 R OIUR A B AOR B AR S, SR R I B AR B
ZTHE(P <0.05) fBAREH 70% L EMIME TS, £ 100 CLAH)S 3 SREMMHEICR ZETER,
PR 3 BRI A M B BB — R PR RE 1,60 CHI180 “CALIE 15 min BER B RHR - OSBRI TE 1
{HIIRREIN 32 100 °C L LA SR

*3 TREBELEIBRENNHBER

Tab.3 Inhibition zone of lactic acid bacteria after different temperature treatment mm
IR B Ak YIB -3 EA-1 Y4 -2
pogit 12.3 £0.6° 11.3+1.5° 10.3 +0.6°
60 C 9.2+0.8" 11.7 +1.5° 11.3 £1.5°
e 4 FC B
AAE R 80 C 9.7+0.6" 11.31.2° 10.7 +0.6°
100 C 0.0£0.0° 0.00.0" 0.0+0.0"
Xt HR 10.0 £0.5° 11.8 £0.3° 10.8 +0.8°
60 C 8.8+0.3" 8.7+0.6" 8.3£0.6"
YR m
R 80 C 7.320.6° 7.7+1.2b 7.5+0.5°
100 C 0.0=+0.0¢ 0.0 +£0.0° 0.0£0.0°

A —FLER AR R - 1 n W RS BIR R R F SR F 25 B3F (P<0.05)

2.5 MEYREE B B Rt

HER4 AL, 2B E ARG, Y1B -3 #1 EA - 1 MEEERA YR TR (CF Y4 -2 XA TR
B MEECR B2 T (P <0.05), HIREA 80% LI L5l B & 1, Ui ix 3 #RFLER B - A I E Y
BB EHBAER, £FEQBAES, YIB -3 f EA -1 X4 RIMEN MBI AR EZE TR
(P<0.05),Y4 -2 [IMERCR T2 R, UL 3 PRPLBR B ™ A4 B0 5 Y soxd 2 3 B ARt

T4 EABMIABENEBEEEMNZMN

Tab.4 Effect of protease on inhibition zone of lactic acid bacteria mm
FLER AR YiB -3 EA -1 Y4 -2
X B] 12.3 £0.6" 11.3 +1.5° 10.3 £0.6"
W Ak FC A BEAm 11.3+1.5* 11.3+0.6* 11.0+1.7°
HRE B 9.0=x1.0° 9.320.6" 0.0£0.0"
Fogi 10.0 0.5 11.8 0.3 10.8 £0.8"
TR S EEM 8.7+0.6 11.7 £0.6 8.2+0.3"
R H 9.3£1.5 11.0£1.0 0.0+0.0°

T —FLER AR — R W RS IR B R T B AR E £ R BE (P <0.05)

2.6 XTI R P BRI EE E R
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pHIEN6 17 B Y4 -2 WA BRMENNEREREERS T oHENIAMS WNHEER
(P<0.05),pH{EN 6 B Y4 -2 MM AERMENNEFBELREZERT pHENI HWMEBRER
(P<0.05) ,pH{EN 7 B EA - 1 MW HEMENMFRELCEER T pPHEAI N4 WNEBEER
(P <0.05) o Byt AT . , {1 pH A4 T SR BIEIF_ EiE MM BRBOR BT, 1R 3 BRILBRE = £ Hm
B B AR P PSR T B TS T RGR

RS TEpHEFHTARENIHBER

Tab.5 Inhibition zone of lactic acid bacteria at different pH values mm
2| MR Bk YiB-3 EA -1 Y4 -2
pH 3 9.7x2.1 11.0x1.0 8.2+0.3%
pH 4 9.0+1.0 11.320.6 8.3+0.6%
A Y ECAN pHS 10.3 0.6 13.3 1.5 11.0 2, 0%
pH 6 13.0£4.0 12.7 0.6 11.3£2.5°
pH 7 13.0 +4.5 13.31.5 11.0£1.0%
pH3 8.2+0.3 8.3+0.6° 8.2+0.3
pH 4 8.7+0.6 8.2+0.3% 8.3x0.6°
BEIE pH S 12.3+2.5 11.7 £0. 6% 8.0+0.0°
pH 6 10.7 £1.5 12.0 £4.0™ 12.0 £3.0°
pH 7 10.4 +2.6 14.3 £4.9° 13.7£2.1°

I AL R — R E PR R AR T A REEREE (P <0.05)

3 itig

EESKEFHAREEAABAESEETHEHFKEEH, SHLEREAZHE RS HE
B MBI EORE RIS B, AR E RN E W IMEYRAEBRKE R, Vazquez ST 9 Bk
AFEREFLEREX A TEEUR E NP HIE R, 5 R RAZLRE FE 8 50 W FLBR 1 2 BR S5 A YLBR 0 il
JEE . Campos %43l , 4k 4 B H K35 6 ( Scophthalmus maximus ) i FLBR B 34938 3 7 A 40 8 K400 461
FRERAER, TIEETARRZREAIR . HE, BENTISTEN, — kM B A8 8 K455 1
FLERZLER B ( Lactococcos lactis) A MM B MR X E AR EAEY . ARBHTH 3 ARESE AR
WhBEATFAKN, NERERERMENEENEYEARERENMHIEN, B 4E — e BH3EL
BR. {EARSMPEIAL R, FLBR S 4 IR FIA BN A R L M HIEAE, Ei,3 IR
FEAIEFLBR I B o, AT ST 3 BRFLBR T 7 AR M B Y R AR AT T I AR

BB, e SR R AR B A I E Y R EA —E AR EE ", HEE%IRE,6
BRAGFEFLER B4 100 CAL3E 15 min [5X3S KA HE SR T RE 4 B AHHREWMESERA
A0 REIUASIR I S METRILRRE SR L IE WA 70 °C/30 min 100 °C/30 min 1 120 °C/15 min N
AL ERE AN E AR AL BAT ) 92% LI B . HE, BRI XA RIBRE 4 KM E Y R G
EHHHARMBL, AR ENA,3 %S B ARATFAEANMIBREIESR LERE 60 CH 80 T4 3|
HnAAEEE 15 min J5 TR BA 70% LL_E RIS, {8 100 CAL3E 15 min [FIPRATEMEEA LR, X
FARLER B = A MV TR MY R B A — & PR e M (B ARBETN &2 100 CHIEIR.

AHRER, Z2BEEARLES 3 KILREEFRBRAMEESEAE TR, K4, Y4 -2 M E T
FEATHR,YIB -3 M EA -1 XG4 RITEMMPRBOREE TRE(P <0.05) . 878 3 pRELER S A M)
Y R ABEUR . A SUIRIRE — 2L BR 1A /0 W B 22 IR 4 o B LR 8 AN R 1 B U
PP BR AKX 3 $ABRES AN MEYREB NS KK ELASH— SR, Bk
B, BRFBRAES W HEE WM EE SR pH HMASE TRES Bl 71 MMERBREHRNE
BR2E 4B Piscicolin 61 HIMBTE NS pH AR E EFH#E Y, A RB h & ARRE M @Y Fxt
BURB M ETEHERE pH M S E LR ERP IR T HMEESEES . Bk, 2R 3 %
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FLRRB T A MM YR BN E R Piscicolin 61 K MUUMMYIIT, A f7 4 5 i — S AT E YW BN 55
B AL RBTI .

LR ERTR 3 RARILMEXMBUR A RA —ERMEMR BRI EIENMEY K. 3
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