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& SE6 W&l A&

e ERKEREM R0

AR, #HaBt, e,

EE

gxa', HhzE"

(1 SR FERAE AR 2 8, Al 0 AR VR K {7 B T S g 8 A JEETT) 3610215
2 SRR B T T GRS 2 P B SRR AR ] 361021)

WE: /IRAREGAHEEKERAFOLANR,HRXT AR R E AR KERE
AW SE A na s A KR M F L RETNE . 225 R4 atay 4
[(14.6 20.2) g WAL R 3 4, FH3 NEL, A FEH TO L8 Ealia ok, L5 4 T1 fr T2
DR HER A A 1.0 x10° cfu/g 7 M Ao #h R 95 6 4 AT SE6 By LAt A, B b 60 d, £ &
KW,ERAMO0~30d), LRATI T2 HEEKEMBELTHL LT TAHELU(P<
0.05), HHAZABHRTHEAEL£RFEEF(P>0.05); LHAH(0~60d),LH4 Tl fr
METAKETIHEERY G EFTTHELA(P<0.05), LHhAEHZEH TR, Edhna
Tl KT B4 TO(P<0.05), 523 30 d i, 528 4 T1 1 T2 i v IgM Fn 4k C3 4 &
B THEA,BEERTEF(P>0.05);60d 8, 520 4 T1 oy #ME C3 KF & 2 A L4 5 A
BE A IgM 4B W E ZEE T E 4 TO(P <0.05), 523 4 T2 th % fk C3 & F . T-SOD
AIM L EMEEBRE N LE THRA, E£Z5FEF(P>0.05), &2, FHMAHKKES
AREHATIARARERRA TR A K, BRENAY FERFrHEFFUEMEFRRE L
T RRKEEANENNARRERTELE  EHEA R 2T RERT & FHR
BEHERm$ EEXKEeRBAFHRAERRENT R,

KER: A ase s, BANE,; AXKE; £KMR; &R

FESES: SI17.1

11 5t # ( Epinephelus spp. ) J2& R B 1 1 1 7K
gyt HW e, BERFE, ZA BN R"
ZRR. EAEK R AN TR R UM B
95 F AT &, o rf BE BR 1 ( Streptococeus sp. )T
5 % B B ( Pseudomonas sp. )" 3N & ( Vibrio
sp- ) 7T AE SR 0 A0 AR PR L 5 3 T
ERMEwik, Bur, A&/ b8 2R K Gl
FHPTAE 38R0 LT 18 25 49 ok T BT A6 7 #0282 1
PEPEI , (H b 5 | RS i T 24 TR Pk | 24 ) Bk B R TR R
I A ) A2 B H 55 50U o i AR TR R R PR ASCR
IRTANE SERZN Y &S EINE BRI SR G AT
C Iz T K FRGE M . H R R BE

%5 H #5:2012-07-07 &8 B #§:2012-10-23

MERFR G A

gt AR TR A — S E |, 40 FL R #F B ( Lactobacillus
sp) YL W W mE B
cerevisiae)'® ZEVLFF 1 ( Bacillus sp. )" FH 4
Y& ( Photosynthetic bacteria) ™ %5 3% #6235 M
Py LA T 14T 2R o 80 PR} sl SR B K A v,
{5 R 1) ) A7 A — S L A B R HAR R A I
M, BT EYEA m o BFSE AR B, B SEOK TR 45 2E TH
ALTENR T FIRAFIRER , ) It B A6 P 25 AR
P EA BT B 0 - 3 S i 18 e SR A LT L
PR B8 24 DL R 3w s W Ak Kk RET 4
BJ2 , KI5 #i B T TE /K ™ 37 58 J5 T8 649 I I T 52 58
A A A B SR AE P R E R R WLARE .

( Saccharomyces

BHE - 5 A RPH2 LSO (30600461) 5 4 47 = A7 75 4 BE BT A TR 5T H (JAT0183 ) 5 45 58 22 7% i 5k < B¢ 1) 0 1

(ZC2011010) 5 4 52 A2 1) 3 A BA 3k 42 55T 1 (2011A001 )

B1E1E% : 70 = % , E-mail : sunyunzhang @ yahoo. com. cn
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A S ue wE R U S R WL R AT
( Psychrobacter sp. ) SE6 J& &4 1 B 1 ( Epinehelus
coioides ) )] 1 Jigy TE W) G B 18T, BE 10 1) 22 Bk 9 It A
A R T S R AT DL R
AR A TR £ )y R0 TR 3 1 5 h ) Y O
ifiet " o ACHE ST HL B TS R AR K 3 0 AT
SE6 IR £ BE 040 f A KPR AN S B 1
W T RSB 4 A
1 5 5E Y B AR R AR AR
O/ RS IR7S
1.1 AEEF

WEYe KT SE6 43 i H g FE AL A1 B f 4y £
JriE o 2 R R P, R IR 5% 1 Fh i
T © KRR 930 58 5 97 VA B AR 0k, 28 CHEIR K
324 h(130 r/min) . EFHFFWE W T 5 000 t/
min .0 10 min, 3¢ % &, ] PBS PE% UL UE 3
WA E N 1.0 x 10" cfu/mL,4 C F %
7o ANE K IE 9 )7 1k 2 B Salinas 25 1y Uy
1895 TR 1 b, I P A 3 T80k K
RIAGROR
1.2 {RREH

DALy SR R A0 TR O T 2 R0RE, 15
HEHE Y 50.63% MR 10.32% B 3L it 47
o SEI U (TR RL | f I BR Ah ) PR =X AL
¥y, 1k 60 H i, 105 T 1 h LSS K J5
W o BRAL ARG 7 KB FROKF WA 1, SEER A T
T2 76 3 Al 4 RE A4 & Al B2 0 ES 1.0 x 10°
cfu/g T P BLHCK 5 R Y& FF 1A SE6, f SE6 Ay ik
5 TR 530 A TE R TG TR KR AT AR K TR
S 7 T TR 50 8 ek SRk v I o AR v O A A
FEEEDRL, TR A %) . ] CD4 x ITS £ ) fE
PEAL TR R T BL TR B B AR S 2.5 mm [ JUR AR
FiR T RT A B EHLE, -20 CRAARH.
1.3 W&t

225 2 {g B Rb A A B 0 &)y £0 0 T TR B K
HH MY, & W R R (200 mg/L) ¥ 7 30 min
JGL B TR R KIFEZZE N2 mx 1 m x
1.5 m (K &L Hp o 52 50 #0855 10 ) 45 M Ak 4wl
BHEFR 1S d J5 06T, JrEHT, 25 24 h, W77
T il ATL B Sk A AH I Y 0 B £ 40 £, 5 B GT 25
R (P ARE R 14.6 ¢) BEHL M E 9 A
75 cm x45 cm x50 cm BB G A, 3 DN IEEE G N

— AR B AL T A XS B (TO) F1 2 45252 (T
FIT2) o Xof A2 T PR 55 i A T ) R it 4 S
B4l T A0 T2 23 55 ) MRS 0 37 1 2034 K3 g 0%
FFEd SE6 119 4 Ao 4 K 1 £ 452 R Y Uk (8:30 Al
18:30) , 548 30 min Ji5 Wi 4R %A~ WA A 114 79 A 15
k.60 CTHETFREE, L% E G RHBEA B, Wi 58
TR, R TR . A KK 2 I,
IR 2R % Al K AR 375, L8 £ 1A 5 6 1 O
AR DL, T SR AL T g B H A B R
H 60 d,

x1 BMAMEFTUREFAEM(KFEMH)

Tab.1 Ingredients and proximate nutrient

composition of basal diet( air-dry basis) %
R R

ingredients content
ff ¥y fish meal 63
M1 soybean meal 14
KR shrimp head meal 2
T %5 wheat meal 11.5
iyl fish oil 4
PR RE lecithin 2
£ 4 vitamin premix 1
%1 mineral premix 1
AL NEBK choline chloride 0.5
Ca(H,PO,), 1
411 total 100
E 3% 7K nutrients level
T ¥ i dry matter 94.49
ML crude protein 50.63
HLIE W crude fat 10.32
MUK Y ash 9.86

TE: Z M DT A T REAT R A R w4t
Notes: Vitamin and mineral premix were provided by Xiamen

Baisuihang Science and Technology Company Limited.

1.4 HKIEHRSH

I3 T LR 5 30 KFNES 60 KX B LA A4
BEfa AT BRI 51 8 % (weight gain rate,
WGR) F5E 4 K & (specific growth rate, SGR) .
THBL 2 % (feed conversion rate, FCR) | iT 1K 35 %%
( hepatosomatic index, HST) . JIf 3iff & ( condition
factor,CF) , AU .

BT R (WGR,% ) =100 x (W, = W,) /W,

FiE 4 K& (SGR,% ) = (LnW, - LaW,)/
T x100;

WA RE(FCR) =W,/ (W, = W,);

http : // www. scxuebao. cn
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»z
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(i 37 %

FFIR 580 (HST, % ) =100 x W,/ W, ;

HE i % (CF, % ) =100 x W /I
A, W, NP BZORIE R (2) s W, BT 6
RER (g) s W, X B i e A SR (g)
W, R G BT IE . (g) s W, O FF i R T
()T RHFFFRE(D) ;T MM A 2K (ecm),
1.5 MmiFREHERONE

SEH 30 d 160 d 43 S DA A £ A Rl AL 4
2 Ra(H 6 B), T HBmME)E, H—ktk
T T T 56 e DA AT #81 J ik l If , 5 2 i R
HphF 1.5 mL #0484 CUKFiIERE 24 h )5,
T4 CIRE FLL 10 000 r/min B.0> 10 min, Y £
B2, PRAETE - 80 CykARH, A 5 % A
fit} (LZM) i J . T-SOD {§ Jj . #MA C3 FI 1gM &
i, FORFE AR 09 I 5 44 e Bt i R ) & 1 W
BT,
1.6 HE\EZHiItHH

S8 B P % B Microsoft Excel 2003 1 4] #
AL B, T SPSS 17.0 B4 73 A Ab B, 2% 21 5250 ) 22
S 3t 47 (One-Way ANOVA) J5 2% 43 #t #1 Duncan
R E IR s R E « br 2%

(mean + SD) /R ,P <0.05 B FEREF F 3

2

+
e

2.1 FEEMAFEELHE SE flmxARast
- A

mk 2 iR, LEmeMEAFEE RN
100% , % 1 F1 44 K 35 W8 Vo #F 5 SE6 X &L 41 BT
fagfa K P RE A — AR AR . S5 A
(0~30d),5E8 4 T1 Hl T2 {7 ¥ 38 & 5 %t IR
SUAHEE 23 5 32 5 16.18% F19.39% ,HZE R A &
F(P>0.05); LK 4] TL F0 T2 fE A KRB
T XA, 3 R 10.07% F16.72% (P <
0.05) ;i34 AN F, LI A W& & T X
ZH,T1 20 T2 4 43 5134 hn 10. 93% #1 10. 02%
(P<0.05); 5XFHEZH TO AL, SE 5w 41 T1 A1 T2
TR R B0 BIREAR T 10, 68% 1 4.85% ,{H 2% 5¢
AEFE(P>0.05), 5L 30 d if T1 4109 i 448
PR AL T X B4 TO FISEH 4] T2(P <0.05),
HE 5 B2 4 il 4 75 6. 07 % F11 5.91% (H 2% A8 3%
(P>0.05),

x2 EEMARNEELSHENMTAHREERKERENTI

Tab.2 Effect of alive and heat-inactivated Psychrobacter sp. on growth performance of grouper E. coioides

it A /d 5

:elr]iod itJenI?s 1o B T
EH R E/ g AWG 17.99 =1.06 20.24 £1.56 19.68 +2.08
HEEK %/ % SGR 2.68 +0.11° 2.95+0.07° 2.86 +0.21°
WaE /% WGR 123.50 +7.23° 137.79 =4.21" 135.88 +6.30°

0~30 YEEL 2B FCR 1.03 £0.07 0.920.07 0.98 +0.08
5%/ % SR 100 100 100
A8 5/ % HSI 2.65+0.18" 2.22 +0.14* 2.79 +0.15°
e /% CF 2.47 £0.22 2.54 +0.25 2.62 +0.25
FIEE/ g AWG 28.65 +0.83" 31.92 +1.24° 31.57 +2.26°
e KE/ % SGR 2.34 £0.02° 2.38 +0.02° 2.39 +0.03"
Wi TR/ % WGR 194.92 +8.20° 227.47 =1.70° 217.42 +9.72°

0 ~60 Wk Z % FCR 1.23 £0.03" 1.11 £0.06° 1.18 0. 04%
FIE%/% SR 100 100 100
W45 %50/ % HSI 1.57 £0.22° 1.31 £0.21° 1.56 +0.19°
e/ % CF 2.40 +0.25 2.45+0.19 2.44 +0.14

T AT AR A /N 7B R R 22 5w 3 (P <0.05) 6

Notes; Values with different superscripts in the same row denoting significant difference( P <0.05).

SCH A0 ~60 d) ,SEHRAH T H T2 B
W EY B EES T X4 TO(P <0.05), 4
GRS T 11.41% F110.19% ;52840 T1 F1 T2
R B KRR Em T TO XA (P <0.05),

AR E 17.09% F121.37% ; S22 T1 fil T2
A 15 AR S T B, A R R 16.69%
M 11.54% (P <0.05) ; 52 5 20 10 B R BOY R T
XPRUCZH, Hop, T 2H B F FEAR 9. 76% (P <

http : // www. scxuebao. cn
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0.05) T2 4T 4.07% HER ZEER(P>
0.05) . 5250 41 0y 1A $i5 B0 X BE 2 A0 LL 1
FRREAR, L5 4 T1 W 2K T X 4 TO(P <
0.05), S5 4 T1 A1 T2 fYRE W B 0 6 BB 2 A0
FoA g m B2 5 A8 B
2.2 EMEMATEELTE SE6 WREAME
I & %Mk C3 B8

HE T iR, SE50 30 d B, SE 40 T1 Fi T2
Mg C3 K5 xF BUALAH H 4 3l 4 5 1 10. 68%
M 14.47% HEFSAREE(P>0.05), K60 d
B, SR AR B, T s C3 K FRFRE T
31.65% (P <0.05),T2 4142 % 1 10.52% ,{H 22
SARE(P>0.05) o Uk WG PE R K 08 ¥ AT
PR X5 BE B8 = A BE A I3 P A C3 KO i (H
PO TE G R AT FR A TGRSR AR 2

0BT 510 aT1 =12 b
040 ab
—~ a
e L T
£l 035 i
gg 030 T ;:;L:;
" E 025 F =% R
41 £ 020 F
S Eooqs b
§§ ' N
7 © 010 F-
0.05 Foo
30 60

K&/ d time
E1 SEAREMmFHE C3 KT
BRI B 05 AR AN RN E B R OR S L) 22 S (P <
0.05), F I,
Fig.1 Complement C3 levels in the serum of
grouper E. coioides
Values with different superscripts above the histogram denoting

significant difference( P <0.05) ,the same as below.

2.3 EEMMKFEELITE SE6 MR TAKRE
;& T-SOD i& 1%

B2 AT, 286 30 d B, SEER 4 T iy T-
SOD i Jj tb X RE 4 TO T R T 10.47% , 250 40
T2 X BRZH TO 425 17 10.26% 5 £ 45 60 K}, 52
B2 1% T-SOD {1 Jj ¥y T4 B4 TO, T1 il T2
HAY B4R T 62.65% F133.33% , Hh T1 3%
TR (P <0.05)

2.4 FHEMAREELTE SE6 M HAEEA
&R E A R
HY 3 AT T, PEORE v S i PR R OKTE i

Y FF R X A B £ &)y £ I W U BT A —
B, 30 d IF, S 4H T1 A1 T2 I 7 IR i
T PR 5 % B TO AH FE 22 7 AN B 3%, A TO 21 4
Fo, T1 4% F TO 41, T2 413 T 13.76% ;
60 d i}, SC3e 4] T1 Al T2 I 7% v #l 1% 1 43 i
Fb Xt BE 4L TO #2557 35.48% M1 12.90% , {H 22
LV NITE N

60

a3
E aT0 oTl =aT2 b
= I
<= 50t ) b
He I
M-S 40 b T
& 3 ] ¢ a
SN =
K30 s
s | -
RE 20
B5 |
E 10 |.
ﬂﬂlé .
= U
30 60

AflEl /d time

2 PEARENF T-SOD i&Ff
Fig.2 Total SOD activities in the serum of

grouper E. coioides

—

[N

(=)
1

oT0 cTl &T2
140 - T

)
[
T
——

S
(=)
T
-
=

D X
(==l
T
sy
—

S
=
T

WHIEEYE ) / (U/mL)
lysozyme activity
[\
(=)

(=]

30 60
Fffa) /d time
B3 fNehuealEiEmEn
Fig.3 Lysozyme activities in the serum of

grouper E. coioides

2.5 FHEMAKEESLITE SE6 M HAHE
& IgM 7K F 550

ME 4 FT LA L ESS 30 KA, SEER 4] T1 Al
T2 Il ¥ IgM & & 5 X B4 A0 B o Sl 42 & T
17.39% 1 26. 09% , {H 22 % A i 2% 528 60 d
W, T1ZHF0 T2 ZH IV 1eM & & i & & T TO 4
(P<0.05), 4 M #275 53. 84% F1 46. 15% , $& 71
TERE H S T P AR S W VR R TR AR SR R S A
BEA MG [gM & &
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o 37 %

0.50
0.45
0.40
0.35
0.30
0.25
0.20 .
0.15 koo
0.10 foooeoe
0.05 *_::::::

oTO0 aTl w12

T T T T T T 1

CH

MFEIgME & / (g/L)
IgM content

30 60
I8 /d time

B4 PNEAREem?E M £EKEASE
Fig.4 The IgM content in the serum of

grouper E. coioides

3 ik

3.1 AHEMAREELHENRFTAREER
14 BE B9 =2 M

Merrifield 4F " i 1, 7K 7 35 5 o L 14 2 2
TR A Y TR BT TR B G A ) A T A 3 S S T
PR A K FE ) 80, B2 08 1 PR ) R AR R
fE. HET, &M A R S K™ s i A 7 R BE A 4k
EA AR Z. B 40, ZF 460 FF B A8 $2 & BE Y X AR
( Penaeus monodon)"'"®" Jil i ( Perca fluviatilis) """’
FIEL 1 ( Crenopharyngodon idellus)""® % [y 3 &
R FLRRAT W B 98 41 5 Je B X R 1 ( Oreochromis
niloticus) ff ' 1 H 4 [t B i ( Paralichthys
olivaceus) ™" [ £ K o (H &, A % K3 46 4 48
e #1282 KR BE /Y BIF 5 4 GE B 2. Hoseinifar
a2 W K. BRI B BF ( Saccharomyces
cerevisiae ) W] {i£ 3 KN 2 ( Huso huso) %) 1 1 4=
K, I8 R AR . AR WF 5T b, S5 4 I
(0 ~60 d) % 5 5 2H 1) 14 8 28 FRR S A2 KR 1
i tm TN B T ORE AR B AR TR IR SRR 1
PR AN ICTE 8 Ve KT TR 34 RE A 2E RHT A B A 4 f Y
A B TR A R AR

WFFE B, 1 1 i 2E T RE 3 v 8 2R T AL B, T
T U R T IR T T S L AR T E N E
FEWY IR A I Ak W i, TR AR 2 A R
Sun 45" BRI LB, VBV AT SE6 (ST S8 AR
A HE T T A RIS U A AR T AL S L
AT LU S bl A B 0 %)) £ 7 18 2 I R T ) T8 1Y)
a3 BRI AR HE A BE A K, B 2 AR B R
o PRI, AT HHE T A S50 o 3 M e R AR =
AR A RE S G R E A G (HE,

I 7 A TR A A B A A K LD BT AN
Ko G ATREA WIS B %, BRI a A
PUSLI SNSRI DR NEOR s - S T = 7]
JoT 4 A B £ T T AR T . UK, KT W 8 AT
DAk 35 A1 B £ 1 f BRAR B0, A A T H AR K, H
I, K WGV AT 1R BE 3175 3 A ST AL i Y 20 0, 4
AR — 2R
3.2 EHMAREELHAENNTAREARE
Ih BE B9 %2

WS R W], T PR RN KT 55 2E TR 34 AT 4 O A 2R
1 A A4 S 1 e 922 D RE  (H I B RIOCR LT K
B Panigrahi 25737 5H A DRV 03 1 A0
TG B2 W 2L B2 4T W ( Lactobacillus rhamnosus )
HIE R 20 d B, I 85 ( Oncorhynchus mykiss) Ifil. 3%
HRPERERR BTG X B R e, B E AR T X
I T 1. Taoka 25" % B IH RL A U 3% 1 A1 K
T 2B A R (5 Al 2 A R L LR TR e TR FL
FF VAT T R AR T R PG 1 B 55 ) YRR s e B W
JE a1 ( Oreochromis niloticus) I 3% 15 B4 6 15 1 w8
rh PR 240 S B8 238 R Il A R T E 1, ELTE R
PGSR B4 . Pan 250 % BARD R of S 3% 1 A
PR TG B W& R 42 W ( Clostridium butyricum ) CB2
YT A 25 2 v B ( Miichthys miiuy ) I35 F1 1 K
I v i T TS D, O LV TR A B T R A AR
ST AT R — B ARSI ] R g v A
60 d i i 2 4 1 RHAT A0 BRI A A C3
KA1 T-SOD i 4, 2K 3% B 41 AMA C3 FI B
fiti 3 7 5 A A e A s H2E R A B
Lazado 4"k #h 5256 1075 B0 25 5L « 15 1 44
KGR AT GP12 W RETEAR MBS FR 5 F T A5
KVG A ( Gadus morhua) 3k ' v Wi 40 il ¢ R %
PRI AR S 1 A R R A M R R - 1 R
RAEANML A 7 10 23k, B W 033 RORET K
T T

IR T, T PR AN KT 55 2E TR BR AE 4 o f0 2K
PR 5 S M A 2 T BE A, U RE R R AR R S A
FETIRE ™ . fERER 2D 1gM il B AR Y W,
FAAE T IR IE T A B OB 2 o S P A 92 B
TR e A i o Sun %R B 4 ML g
WAFTA 30 d Fi1 60 d J5 &b A B 4 i i
IgM KF-3 7. Pan 28 o % B3 o 70K 3 %
TR 1R T CB2 f4 RE 4 iy B £ 1Y) I Vi 0 iz R I v A
BB KA K P BT M g A A 2 TR g
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AR 5 ERRIE 2, AT AR B i R
{1 R A0 BRI W Ve A I 60 d K R Ik 3K B R A BT
40 LG 1M K ELTE B 2H AR T ROR Is 5 T
KIEHH . B2, TR IE V8V T 1R X A1 BE £ 45 5
PR S P S 22 D RE 19 02 S8R S AR T 0 v
VO RT TR, 77 A 3 R 22 S 9 HAR LT o AN T R
(AT E 545 E I S R A PR A A

L5 LRIk I TG G VAT B REAE — 2 TR B

e R AR A1 B £ 4 £ 9 AR G, i v AR R 0
S A0 PEA LR R . AR R B BRI AR T 0
PEER, (HL3E T 0 1 B 2 ety R R 5
BB S S P HA, T 9 UK £ 57 A P Y R T (B S
WA

SH WK
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Effect of viable and heat-inactivated Psychrobacter sp. SE6 on
growth performance and immune function of

juvenile grouper ( Epinephelus coioides )

XIA Hangin', YANG Hongling’, YE Jidan'’>, HUANG Kunpeng', ZOU Wenchao', SUN Yunzhang'*®
(1. Key Laboratory of Healthy Mariculture for the East China Sea ,Ministry of Agriculture ,
Fisheries College , Jimei University ,Xiamen 361021, China;
2. Xitamen Key Laboratory of Feed Detection and Safety Evaluation, Fisheries College , Jimei University ,Xiamen 361021, China)

Abstract; To illustrate the application prospect of nonviable probiotics in marine fish aquaculture, the present
study evaluated the effect of dietary administration of viable and heat-inactivated autochthonous probiotic
Psychrobacter sp. SE6 on the growth performance and serum immune parameters of grouper ( Epinephelus
coioides) . 225 juvenile fish with an initial weight of (14.6 +0.2) g were randomly divided into 3 groups
(groups TO,T1 and T2) with 3 replicates per group and 25 fish per replicate. The fish were fed for 60 d with
basal diet containing 0 cfu/g( control group TO) ,1 x 10° cfu/g viable Psychrobacter sp. SE6( group T1)and
1 x 10° cfu/g heat-inactivated Psychrobacter sp. SE6 ( group T2) , respectively. The results showed that, in
the early period(0 —30 d) ,the weight gain rate( WGR ) and specific growth ratio( SGR) of the two probiotic
groups were significantly higher than the control group(P <0.05) ,and the feed conversion ratios ( FCR) of
two probiotic groups were lower than those of the control group. During the whole experimental period(0 —
60 d) ,the WGR and SGR of the two experimental groups were significantly higher than those of the control
group( P <0.05) ,the FCR of the two experimental groups was lower than that of the control group,and the
FCR of group T1 was significantly lower than that of the control (P < 0. 05). At day 30, the serum
immunoglobulin M (IgM ) and complement C3 contents in the experimental groups were higher than the
control group,but not significantly (P >0.05). At day 60, the serum T-SOD activity , complement C3 and
IgM contents in the group T1 were significantly higher than those of the control (P < 0. 05), while the
activities of T-SOD and lysozyme,complement C3 and IgM contents in the group T2 were higher than those
of the control, but not significantly ( P > 0.05). In conclusion, both the viable and heat-inactivated
Psychrobacter sp. SE6 played positive roles in promoting the growth performance and feed utilization,
improving specific and nonspecific immune functions in E. coioides. Although better effect was observed in
the viable probiotic group,the heat-inactivited probiotics have several advantages,such as high safety, stable
quality and convenient processing and storage. Therefore, further study is needed to evaluate the application
of heat-inactivated probiotcs in marine fish aquaculture.

Key words: Epinephelus coioides; Psychrobacter sp.; heat-inactivated probiotic; growth performance;
immune function
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