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Abstract: The aim of this research was to evaluate the effects of Bacillus coagulans on growth performance,

digestive enzymes and some serum nonspecific immune enzymes in cultured sea bass ( Lates calarifer) . Four

levels of B. coagulans powder product was supplemented to a basal diet at O ( the control group)

, 0.1 %

(group 1) , 0.5% ( group 2) and 1.0% ( group 3) g/kg feed, respectively. Diets were fed to sea bass with

initial body weight of ( 18.95 +0.27) g for 50 days. The sea bass was randomly distributed into 4 groups,
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each group with 3 replicates in circular fiberglass reinforced plastic tanks with volume of 0.5 m’. The results
showed that the weight gain and the specific growth rate were highest in group 2, and were 9. 54% and
4.01% higher than that of the control, respectively, but there was no significant difference among the groups
(P >0.05). There was no significant difference in the digestive enzymes of the intestinal and pyloric caeca
within groups. But the liver protease of the group 2 was significantly lower than that of the control, while the
amylase of stomach of the group 3 was significantly higher that of the control ( P < 0.05). There was no
significant difference in some serum immune enzymes ( AKP, POD, SOD) among groups ( P >0.05) . This
research indicated that the B. coaglucans could improve the growth of the sea bass slightly. It affected the liver
protease and the stomach amylase, too. The serum was slightly affected.
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Tab.1 Composition of the basal diet

LA (%) H IR (%)
1o 45 50.99 KA 7.47
x| 25.5 HHA 46.1
e ) 10 Mg Wi 11.80
R 1 KAy 9.74
Ve B IR 0.1
ERIAiIER 1
REERT 6.1
S Sl 2
FEYEEFE! 1.5
EET Y’ 1.5
S At 74 0.01
45 51 0.3

L E A (mg/kg) MYV, 18 000( TU/kg) 3 V-2 000
(TU/kg) 5 Vy,35; Vis,10; Vi ,15; Vi, ,25; Vi,50; Vy,,200;
Vie»5: Vy,10; Vy,,0.02; Vi, 1.5; V,50; inositol 400,

2. B AT Y (mg/kg) " CoSO, *7H,0,1.91; CuSO,* 5H,0,
19.6; FeSO,*7H,0,200; NaF,2.21; KI,0.78; Mg0,830; MnO,
26; Na,Se0,,0.66; Zn0,37.5; KCI,1.15( g/ kg); NaCl,0. 40
(g/ kg); CaHPO,*2H,0,5.9 (g/ kg) -

1.3 S5 40 ke dnl g B

SEHRTE h R [ KT R 2 E 5T B R T K T B
FE I R K BE ST K ol (g =) AT
LRI £ QW) i 1 24 M 57 GE 3, W 18] )5 2 AT O 0
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S 4 LR TR T (18.95 £0.27) g, fi4l
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P ES LT AT N F5 5 50 do FRFH R G5 h AN K
MAKRG, BKFEN 6 ~8 L/min. 256 /K &
VUMK . KM BRI, 2 5 F 8: 00 A
16: 00 FEA7. %5 48 2 A 3 B AR B o il o
(6.86 £0.90) mg/L,(0.03 +0.02) mg/L,28 ~
31 f129 ~31 C.
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#23) .

Fed o, WA W ) TR RN U R il 7E 2[R 3
WA WFEMEZE (P >0.05) , {H I 5E 8 B BE 4 GE
55 2 JRAT DA AR R b s o A T o T 2 R IR
T U T 5 5 25 4F A0 AT TR AE 1A Rk S i ) T
BT R E 1. 0% B E s TR
(P<0.05) .



6 4 A A BEAE 2 HURT BN AR W) B A A R T A T B A R S P A T Y R TR 795

2.3 I vE A4 B i WA P25 (P >0.05) o AKP Al POD 504041
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Tab.2 Growth performance of sea bass fed with different does of B. coagulans in feed

i ek e 58 4 2 AT S

0 0.1% 0.5% 1.0%

HETEHR(%) 415.65 £39.15 398.63 £36. 12 455.29 +83.82 438.09 +36.49
FREERKR(%) 3.04 20.13 2.98 +0.13 3.16 0.28 3.11£0.12
LS (%) 92.50 +3.54 82.50 =10.61 91.67 +2.89 75.00 +10.00
IGE S 1.07 £0.20 1.22 +0.27 1.13 £0.06 1.16 £0.06

TE: AT ROE (738 = Rt 22) B b AR 78 8 B AR SRR R 10 SRR AN AEAE R E 2 57 (P >0.05) .

£33 ANPRAEAMENREFANEN AN RINRENEABEENZI
Tab.3 Protease of several tissues of sea bass fed with different does of B. coagulans in feed

ek v 45 25 J T S

0 0.1% 0.5% 1.0%
W ( U/mg) 2.356 £0.312 2.497 £0.465 2.401 £0.145 2.579 £0.543
1] 3 ( U/mg) 4.096 +1.131 3.927 £1.401 3.375 £0.894 4.011 =0.844
H( U/mg) 0.600 £0.182" 0.450 +0.097 0.339 £0.015* 0.425 +0.136™
H(U/mg) 4.205 £0.704 4.391 £0.749 4.115 £0.984 4.899 £0.684

T FATHOE (7380 = iR 22) WA LT B8 AR T MR 0 RN A fE REZ R (P >0.05) .

x4 ARPARFIMENREFANENRAMEFZNRERNENEFTENR D
Tab.4 Amylase of several tissues of sea bass fed with different does of B. coagulans in feed

TR Hh B £ 2 AT B S ik

0 0.1% 0.5% 1.0%

W ( U/mg) 19.487 £3.307 19.981 +2.400 19.543 £3.183 19.481 +£3.637
4173 ( U/mg) 32.165 +12.034 32.690 £9.035 32.414 £4.517 37.033 £3.729
JF( U/mg) 192.547 +32.030 159. 064 +47.035 144.719 +18.934 125.855 +32.418
# ( U/mg) 8.083 +2.674a 9.044 £1.607% 9.376 £2.269 10.992 +2.059"

TE: RATHCE (P38« bRt 22) B b bn 5 B 8 B AR S BEAH IR A SRR N AEFE R F 257 (P >0.05) .

x5 ANRPFARRMEMNREFATET MG 0 FIEFREREEEENZNE
Tab.5 Serum nonspecific immune enzymes of sea bass fed with different does of B. coagulans in feed

TR} Hh B 45 28 AT B

0 0.1% 0.5% 1.0%
80P Tl 2 Rl 4 TG PR /100 mL) 4.404 +1.366 3.188 +1.882 3.577 +2.465 3.552 +1.412
i A AL Y (U /mL) 37.704 +16. 102 28.444 +5.004 34.000 +11.566 33.482 £7.304
A AL B AL (U /mL) 139.334 +5.840 151.015 +11.037 149.903 +17.528 157.968 +16.463

TE: RATHCE (P38« bRt 22) B b bn 5 B o B AR T BEAH IR A SRR N AEFE R F 2 5 (P >0.05) -

e % 0.3% (W/V) BRR £ P H A AR 3 A 1E
3 iie WAL A A O RE S0 55 2F MUAT 141 B 7 22 700,

VRS WO FT i ( B. coagulans) f B pg e TR PRLRRAO R 0T BRI EL A FLRR B A9 2)
T R TR NG 8 I Y L g - SR SR 0 FUR FLAT 0 R A S5 K i
SRR AT RE IR 2R A
FHUFLFT B ( Lactobacillus sporogenes) , 7E 1939 4E HIA S (9 2 R T DUt B3 45 28 F AT TR X
W RS S FURE B ( B. coagulans) % . Tgy VIS KBOAT UG G AE L TV 2 0
5T 32 WS FEHEHL pH 3. 0 MR ME 3R 8, I e 22 Sl (Y R AR =N R ) 187 95 R R Y BT
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i M R R 2 B . A, a2 i
A X FR I LA 2 o T 2 B PR A 2 St AN ]
PRI 52 W) 4 26 T 5 M S A BAE T . FEAR LR
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18 28 G 7, XS JHG 9 b i A i U Rl 1) 35 T AD
WA X RE R S MmN EHEA L. RY
ot —FAEMENAE, SREERNY IEalEs
PSS E AL E AR S X R A A
FH 25 5, T BE 23 5 R BE 25 ZF AT T 1 WK E
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W R 2 G5 R T T 2 h B4 2 AR TR 3 Y
N IERE YT

VFE WG 2, 25 A B T L dE
P 2 A A AR AR A S e R 5 L 7 AK
POD K SOD Te2H [a] ¥ 3% A7 1.5 Pk 22 =, VAW e 4
ZEAEAT T X S Wy 5 4 13 AE R S v S g% B S Y
AR /N o FLIR T AT L 3E o A I T SE i B
Fz 4 I 5% kG BiF A7 ‘ﬁ‘m-so] s Sethuramalingam:m i
Pt 2R FL B8 B ( Lactobacillus sporogenes) I FH T
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T RO BE 25 25 AT 1 0] LU R0 RS B £ 09 i b i
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