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Abstract; [Objective) Biological characters of 2 strains of lactic acid bacteria were studied to provide
theoretic support in good probiotics strain selection for grouper. [Method]) Lactic acid and SOD production
by lactic acid bacteria strains EA-1 and Y4-2 from Orange-spotted Grouper (Epinephelus coioides) larvae,
and the tolerance of the two strains to low pH, bile salt, protease and heat were studied. [Result] EA-1
and Y4-2 exhibited good lactic acid and SOD producing capability. Lactic acid concentration in two cultures
increased as incubation proceeded, EA-1 produced lactic acid more rapidly. EA-1 and Y4-2 produced stable
amount of SOD after 24 h of incubation,and the amount of SOD produced by EA-1 was significantly higher
than Y4-2 after 48 h of incubation (P<C0. 05). The survival counts of Y4-2 and EA-1 were above 10° mL ™'
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after 4 h of treatment at pH 2. 5-4. 5. Y4-2 was more tolerant to low pH compared with EA-1. EA-1 and
Y4-2 were able to survive well within 1 h incubating with 1 g/L bile salt. The survival counts of Y4-2 and
EA-1 were above 10° mL ™" incubating with 2 g/L bile salt, which indicated that Y4-2 and EA-1 could toler-
ate bile salt concentration under 2 g/L. Pepsin had negative effect on the survival of EA-1 and Y4-2 strains.,

—1

the survival counts of Y4-2 and EA-1 were above 10° mLL " after 30 min of treatment with 4—10 g/L Pep-
sin, The survival counts of Y4-2 and EA-1 were above 10° mL™" after 30 min of treatment at 60 C,Y4-2
was relatively more tolerant to high temperature than that of EA-1. [Conclusion] EA-1 and Y4-2 exhibited

good lactic acid and SOD producing capability and showed good tolerance to low pH, bile salt, protease and

heat.

Key words: lactic acid bacteria;lactic acid;grouper; SODj;tolerance

A BE A I AR SR N T T B B — Fh 44 B K
FRH R, 7E TR E R pE T O BRI (1 SR BE
TE A BE R N TSR R, 51 & 5 T R 0 4% A
20 A S B A T e AL B R, AR R
v 2 {ufi 45 i B T 24 9 0 T BT ANI6 97 10285 B4 40 T
PRI  AFL BT B 24 400 1 O Al A R 11 25 9 % B2 RN
PR 245 B bR A5 ), B 51 T # AR R 2 E 1
JEKTE, AUk, B N AMNRHF R AN TR iR 2y
YA S Hrh R IR R H 3R AR R &
C R [ By A s #0 . H, 25 A AR
FHRCR H AT Horp — /R 3 28 09 J5t A AT fig 2 £
AR BE BN 2L H AT 2 25 A AR IR Ry
AR AIE, M2k A TSRS ERS Y, XLk
i A PR A DR AN B A A0 28 A 3 e A sl A 1 B
()R, XE LR FE g AR . G A s A R
Wk A s A3 B piEs . KR 3
A T ) R0 T DL ek 7 K AR R R IR R A 2
W 38 » %5 A R AR 0 20 R i 37 F4 B 1 PR BE A9 52 ) (4
JHEE FR M B L E R S SEmD , r e S
WA RN, KL AERY . EA-1 il Y4-2
2 PRS2 28 3 M RLAT A BE A P o O ok 1 A B B
RET BRI LR o TIRA T X 2 BRI A
SRR, AR I 0 3L R R R AR AL W o 1L
(SOD) 1y fig 77 B ER v BEVE AR ER L 1B 8 U . &
5T 22 86 HEAT T RS B0 45 SRR GE R .

L MRS Ik

L1 # #

111 & # LA EA-1 1 Y4-2 i 36 Koy
i A R ROK T B HOR 5 2 A S R
1.8 B &b A B A (Epinephelus coioides ) {1 £
(LY

1.1.2 X # BHEHAMMWA Sigma 2~ A #HEL

Wy 1 [ 24 5 AT A 2 G A PR
L2 FEasRBRALYWENESOD)E N

==

&E

¥ EA-1 il Y4-2 230 54 MRS WA 77 3 v 1
7% 24 h G4k 15 A0 0% LR TR 8% 3% VR AR R B 5 0%
AP #) MRS Wk 52356, AW 3 M EE,
28 CHrE SR, il TR 0,24,48,72,96 1
120 h HURE #% W FE & ¥ BR B ot R AR W) TR F 5T
JIT 4 A 1 00 ) 5 1 T 0 LR 5 i N Ak
Y AL B (SOD) 3§ PE., SOD % 7E 247 5E X Ny 45
mg A AUVE A 1 mL A SOD il 2R3k 50 %
BF BT R Y SOD 2 1 AN PR (UD
1.3 pHEXMIME EA-1 1 Y42 FiENZ N

Al 1 mol/L HCI ##75 MRS ¥ &} 9% 5 pH i
R 1.5,2.5,3.5 F 4.5, LRZ AT 1) MRS #i
W 3L (pH {H 6. 6) XA, K EA-1 8{ Y4-2 7%
PR TR T 122 b 22 4% Kb B 0% 7 L 42 o Ok AR RR 43 B
5%,28 CHrE IR, 4 h J5 B L b & 4 B 9% 1
. 30 g/L NaCl JC 1 ¥ &6 B i B, B 107" ~
10 "R BE BV 0. 2 mL AT AR E  B5 A b
2 ANEE . ARG R T MRS
R B 77,28 CHRBLIE I+
1.4 PEEHIEEE EA-1 1 Y42 FiEHEmM

Wi 4 NAFEIRER AR (1,2,3 A1 4 g/1),
DI AB#: (0 g/L) 19 35 F5 3 (pH {H 6. 6) Jy X%t IR
H, A FRA B IR LA 1 mol/L B9 NaOH Fi1 HCI
VSWOUR A pH 5 X RRZE A W, 4 0 2 AD EA-T B
Y4-2 3G AL B RP T 45 A B A Bt BR AL 8 R S rp, B Rb

BE 13 . 28 CAMEF RS | bR IR
IR Ll e

1.5 ZABXMIARE EA-1f0 Y42 BFHEZME
I 4 AN R Ba ve BE A S 2R B A B (4
B 4,6,8 F1 10 g/L), LAAIIE A0 g/L) i KE



% 8 3

WAL ¥ %5 - 2 Wk £ YR LR T 09 2 W S RS PR AT 5T 27

FRHE(pH A 6. 6) X I, 25 Ab BRAL 35 R 3L A 1
mol/L ) NaOH FI HCI %W %5 pH {8 5 % B 41
ARTA] o 1] 4% A T2 J% Xof B 4] % 9% 5 vh 20 Bl 45 il EA-
1 Y4-2 {G AR Al i W) 1.3 49, 28 C&MT
i E 55 3% 30 min, BURESEAT P A B V5 T8
1.6 BEEXIBE EA-1M Y42 FENEZM

W 05 1 1) FL R A DA e AR R o Bk SV B R T
MRS ¥ 4 55 77 & OB 40 01 T 28 (R HRD L 40, 60
F1 80 CALFE 30 min, BUREHEAT V- M B V& 114K .
1.7 #HELE

FLER & & A SOD 1 M 28 2 Microsoft Excel
W1 HE 3 )5 . R SPSS11. 5 B[R 77 25 43 i o i)
Duncan {E# 17511017 .

2 AR5

2.1 FBEER SOD EHHEFEHNEL
AT 1 Al UL Ak EA-1 R Y4-2 53R i 2L
R & AE 96 h PR RE R ) B0 28 4 B b T e s 0
F£ 72 hJE 2 MR FLER T B ETELH EA-1 7 EL
P R LR FLIR & AE 96 h A2 A3 38 B iR K A(E L
JE R B 3R] RE S ph T R IR I ] P9 S K LR B
W e 2, AR BE T R B R AR B FLIR  FLIRR A
ST RN . S EOEIR ORI S R T R B R R

HH(96 #1120 h) W EA-1 WP SR & & B & 5
F Y4-2(P<0.05) .

201
a a
~gler
A E b
= —&— EA-1;
S 3 12 |
Eg —A— Y42 b
t/()
HE 8r
w5 4
-
0'—[ 1 1 1 1 J
0 2 96 120

48 72
i [8)/h
Time
B 1 R [E] K5 3% B (R % 220 7R A 2L IR 2 et 1 s i)
[i5] — i 80 858 BR8N ) /N 7 Rk 3 R 25 57 B 3% (P<<0. 05)
Fig. 1 Variation of lactic acid concentration during
different incubation time

Values in the same time with different small

letters differ significantly (P<Z0. 05)
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Table 1  SOD activity of lactic acid bacteria at different incubation time U/mL
LM 24 h 48 h 72 h 96 h 120 h
Lactic acid bacterium
EA-1 22.74=+0. 82 22.30F£2.15 a 24.30£0.12 a 25.43740.26 a 22.78£0.35 a
Y4-2 20. 8243.00 17.33+2.12 b 21.33£1.72 b 20.1840.09 b 22.10£0.06 b

T < [ 50 B J5 R AN [ /ING 52 B 3 7R 22 5 35 (P<<0. 05).,

Note: values in the same column with different small letters differ significantly (P<Z0. 05).
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Table 2 Survival counts of lactic acid bacteria under different pH mL ™!
LI TR Bk ) - .
i HE / 5 5 5
Lactic acid bacterium Xf 8 Control pH 4.5 pH 3.5 pH 2.5 pH 1.5
EA-1 1.0x10° 2.5X107 4,5X 108 2.5X108 < 5.0X 10!
Y4-2 5.0X108 1.0X108 2.0X107 1.6X107 1.5X107
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M2 3 Al AL FEMRE Bk B 1 g/ L i, EA-

1A Y4-2 AR TG B e m 43 2 1.0 X107 mL !

F15.0X10° mL~", AR R BT vk BEIA ) 2 g/ L W,

EA-1 Ml Y4-2 WA 15 SO A 4 R 7E 10° mL 'L |,
#ER EA-1 R Y4-2 XF<C2 g/L By IR ER B — % i i
Pk I AR Bk B =3 g/ L I . 2 BE T 7E IS 5
KT 5.0X10' mL ',
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Table 3 Survival counts of lactic acid bacteria under different bile concentrations mL ™!
LR T bR fHER Bk /(g « L™1) Bile salt concentration
Lactic acid bacterium % B8 Control 1 2 3 4
EA-1 2.0X10% 1.0X107 5.0X10° <5.0X10* <5.0X10*
Y4-2 1.0X108 5.0X 106 7 .5X10° <5.0x10* <5.0X10*
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Table 4 Survival counts of lactic acid bacteria under different pepsin concentrations mL

7L R B bR HE MM FREAKE /(g L") Pepsin concentration
Lactic acid bacterium %I B® Control 4 6 S 10
EA-1 2.0X10% 1.3X108 1.4X108 1.4X108 1.4 X108
Y4-2 1.0X108 2.5X10° 2.5X10°8 2.5X10° 2.5X10°8

2.5 REX EA-1f Y42 FiEHE T

25 Al %, EA-1 FI Y4-2 1% T8 5% bt 5 Ak 3 iR
JERY TS T T R .40 CHE EA-1T 1 Y4-2 1475 2034
B 1.9X10° mL ' fl 5. 0X 10° mL™' ;60

CHE EA-1 1 Y4-2 A7 $=>10" mL ' ;80 CHY,
Y4-2 FETEBAE R TE 5.0 X 10° mL ', ] EA-1 7£7%
AT 5. 0X 10" mL™ ", &~ Y4-2 X = i 0 52 fig
18 EA-1 5,

x5 ABEAERAREBEETHHFEH

Table 5 Survival of lactic acid bacteria under different temperatures mL ™!
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