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(17.70+0.07) g were randomly divided into four groups with 3replicates per group and 30 fish per replicate. The fish in
the control group were fed with basal diet, and three experimental groups were fed with basal diet supplemented with B. co-
agulans at the dose of 5.0x10°CFU/g ( mass fraction levels 0. 1% , 0.3% , 0.5% , respectively). The experiment lasted
for 45 d. The weight gain rate (WRG) and specific growth rate (SGR) of the fish feeding on 0. 3% and 0. 5% B. coagu-
lans diets were significantly higher than those of control (P<0.05), and the feed conversion rate (FCR) was significantly
lower than that of control (P<0.05). The white blood cell count (WBC) , red blood cell count (RBC) , hemoglobin con-
tent (HGB) had no significant difference (P>0.05) among groups. Compared with control, the content of total protein
(TP) and the activities of ALP and AST of the fish feeding on 0. 5% B. coagulans diet increased significantly ( P<0.05) ,
the activities of ALP and alanine ALT of the fish feeding 0. 3% B. coagulans diet decreased significantly (P<0.05), and
the activity of ALP of the fish feeding on 0. 1% B. coagulans diet decreased significantly (P<0.05). The contents of glu-
cose, total cholesterol (TC) , total triglyceride (TG) were not affected by B. coagulans supplementation (P>0.05). Com-
pared with control, the total antioxidant capacity (T-AOC) and the activities of superoxide dismutase (SOD) and catalase
(CAT) were significantly improved in the fish feeding on 0. 3% and 0.5% B. coagulans diets (P<0.05), and the accu-
mulation of malonaldehyde (MDA) was effectively inhibited in the two experimental groups. The supplementation of 0. 1%
B. coagulans improved liver catalase ( CAT) activity (P<0.05), but did not affect the activities of SOD and T-AOC ( P>
0.05), and did not inhibit the generation of MDA. In conclusion, the diet supplemented with 0.3% B. coagulans can

promote the growth of juvenile Carassius auratus gibelio and enhance the immunity function.
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Table 1 The basal diet of Carassius gibelio
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Table 2 Effect of various B. coagulans levels on growth performance of juvenile C. gibelio
%ﬁ?ﬁijjﬂﬂ'l"ﬁ WP AR (WE) FFELE R (SGR) R R FCR) FiF#(SR) WAL (HS) JEHEBE (CF)
B (%) (%) (%) (%) (%) (%)
0( X)) 69.70+5.35a 1.19+0.11a 1.83+0.21a 99.30+1.15 1.95+0. 11 2.95+0.05
0.1 72.13+3.45a 1.21+0.05a 1.78+0.03a 100.00+0. 00 1.97+0. 15 2.93+0.05
0.3 87.27+8.90b 1.34+0.09b 1.51+0.05b 100.00+0. 00 2.11%0.17 2.85+0.04
0.5 94.45+5.25b 1.49+0.02b 1.37+0.11b 100. 00+0. 00 1.90+0.20 2.97+0.07
[l — A OR[N 5B R 22 5 3 (P < 0.05) 6
®3 BRAFEASERFFEFENFEFREDEMNERSEHHIM
Table 3 Effect of various B. coagulans levels on blood parameters of juvenile C. gibelio
BELSZFAURT RS I P2 (WBC) Hi ZL416 (RBC) it IM£T8 1 (HGB) #e &
(%) (x10°4~,1 L) (x10"24~,1 L) (g/L)
O(XTHR) 317.19£11.00 0.71+0.04 99.53+6.02
0.1 320.19+5.35 0.73+0.05 102.77+3.45
0.3 325.64+10.94 0.76+0.06 107.67+5.85
0.5 325.68+4.03 0.75+0.03 109.53+4.39

2.3 HREPAASEREFANENRERHL
a1 5 AL TS AR B2 N

R 14 d, TN 0. 5% BELS 2 fAF X 5
AR PERE R Bl (ALP) 15 P AR A R (TP) & i1y
AR TIRIN 0. 19% F1 0. 3% Be4h 4 AT iR 56 40
FAFHRLH (P<0.05) , 45 28 d 4532 56 25 K %t IR 41

ZIE) ALP 15 VRN TP & s i3 22 % (P>0.05) ;
FH5 42 d WS IN 0. 5% BEES 2EAUAT B 56 21 11 375 v
ALP 3R TP & 3 W 325 T 0. 1% 0. 3% HE4S
ZEALAT B i 0 A1 S X B4 (P<0.05) , T S
0.1% 0. 3% HELS 2 AT i ik g0 24 ALP 3% PEF1 TP
THESXIATT R E2ZER(P>0.05) (£ 4),
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Table 4 Effect of B. coagulans on serum biochemical indexes of juvenile C. gibelio
g VEACFAURT  BRMERIONS  RGECUR GBRRE R A BUEE AP
i ] Rk (ALP) 751k (TP) i (TC) &t (TG) &k (GLU)&HE (AST) ¥ (ALT) P
(%) (U/L) (g/L) (mmol/L) (mmol/L) (mmol/L) (U/L) (U/L)
14 d 0(XFHR) 11.95+4.66a  30.19+2.69a 4.58+0.39 2.05+0.32 8.78+x1.87 137.07£19.37 3.21+0.69
0.1 10.86+1.23a  30.35+0.93a 4.05+0.29 2.34+0.39 7.77+1.23  116.56+9.89 3.01+0.88
0.3 12.55+3.73a  32.40+1.30a 4.13+0.13 2.03+0.14 9.96+0.73 122.91+3.70 3.41+0.71
0.5 5.73+£2.15b  21.44+6.89b 4.47+1.07 2.39+0.43 7.22+1.37 126.98+15.89 2.88+1.08
Ha2d O(XTHR) 4.87+0.74b  32.99+5.00b 4.71+1.13 2.19+0.26 16.98+6.38  111.90=+8.40b 4.11x1.32a
0.1 5.32+2.01b  29.65+1.37b 4.23+0.67 2.24+0.28 17.23+3.34  101.35+8.87b 4.21+1.12a
0.3 5.49+1.73b  32.46+2.41b 4.44+1.43 2.27+0.20 18.19+3.98 105.66+10.28b  1.51+0.25b
0.5 13.24+5.97a  47.06%4.07a 4.52+1.68 2.59+0.75 16.48+3.76 145.33+9.23a 4.03x1.29a

[ii) — A ] — 0 R W () AN [ N 5B R 7R 22 53K 0. 05 B K-,

55t B AR e, ZE 4R R S 0 0. 1% ,0.3%
0. 5% WESE 2 FUFT T #1500 06 41 S 7 AR P &)y £ 1 375
H BRI R (TC) HIH =g (TG) Hi 454 (GLU) 7
W TR EZER(P>0.05), K iiiE s GLU & &t

BEFE F7 GRS 1] A SE 4 52 AN B B T8
AT (14 d) Loh i) (28 d) , il 4l &

xR 2 [] 5 7 AR 6 &)y 0 i v P AR il

(AST) P A TR 5% 2 lig (ALT) 3% P0G W 3 22 5+
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(P>0.05), Z55 42 d,0. 5% ¥E45 28 04T 1 1 7
I A AST WM B % = T 0. 1% .0. 3% Bt
S5 2F SR B i 390 3 58 AL K 6 BR 41 (P<0.05) , 1
0. 3% HESS 2F f0 KT B il 7538 56 41 fa A b 2 TS e
fiti (ALT) 1% B Z K T 0. 1% 0. 5% k45 4 /T
B 3R 5 4H B X IR 4 (P<0. 05)
2.4 REFHRTREXNRERHHEFHERENLIE
KRB 2 i

R 42 d,010.3% 0. 5% BELS 2/
IR R BB A LRE T (T-AOC) 35 T56 14
d %528 d fifk T-AOC (P<0.05), S5X}HELHAH L,
RIGATI AP IAAREG4 T-AOC 5% HEI4 T 3% 2
SE(P>0.05), 25, N 0.3% 0. 5% BE45 2 1
FFR AR S 4] T-AOC &2 5 TXTIRZH S5 U 0. 1%
BELE TR AR 4 (P<0.05) , 1 0. 1% HE4E 2
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SO ODO = ===
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IR REL (d)
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O #IN0.5%EEE AT, & 4l

—
~

ARNG FRERIR 28 5 .35 (P<0.05)
1 REFHHENSERAHE[MELEES (T-AOC) K
#m
Fig.1 Effects of B. coagulans on total antioxidant capacity ( T-
AOC) of juvenile C. gibelio
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E 250F b b
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o 0P o c ¢ ol ¢
Q  100F
S
%] 50+

0 N\ N\
14 28 42

IR KA (d)
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B IN0.5% A AT R, & XA

ANF/INEG TR R 25 5 3% (P<0.05)
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Fig.2 Effects of B. coagulans on superoxide dismutase ( SOD)

activity of juvenile C. gibelio
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HICWE 25 (P>0.05) (HZEKE P S5, 7
0.3% 0. 5% BELS ZEAUAT B IR 4] CAT 36 45 . 3%
T 0.1 % HE45 28 AT 3 Ik 50 2 R e B (P<
0.05), RIS, BRI I 0. 1 % BE 45 2F 1 FT
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Fig.3 Effects of B. coagulans on catalase (CAT) activity of ju-

venile C. gibelio
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KT XF AL (P<0.05) , H.F 4 8] JC &2 3% 22 % (P>
0.05) (Kl4), IR Th 81,01 % BELS ZF L FT
HIRIZH MDA &85 0.3 % 0.5 % BE4S 2 AT
RIH I B FE TR (P>0.05) B4 42 d 11,0. 1 %
B F AT IR IO MDA SR B E S T 54

(P<0.05) B EALFXTHRLL (P<0.05) .
6 a
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é 4+ b
~ 3V
o
€
S Ir
0

BIREL (d)
O SEI0. 19664 SFROFT I I SSII0.3% e FFtLAT 1
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i
Fig.4 Effects of B. coagulans on malonaldehyde (MDA) con-

tent of juvenile C. gibelio
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