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ComL 0.001 1 2 R
21 MmEA@E ERAINE EHK
16 MBI -
(30 d)
SPSS12.0 (60 ) L
, Duncan )
P 005 ' ’

x1 XEUFETHANEHBEAERSKINESK
Tab. 1 Effects of different dietary probiotics on total bacterium counts (TBC) and Vibrios bacterium counts (VBC) in

intestine tract of Scophthal musmaximus n=3; X +SE; IgCFU/ind
(TBC) (VBC) (TBC) (VBC)

7.4440.08 6.98+0.21 7.58+0.18 7.11+40.13

(B.subilis) 7.76+0.16 4.75+0.45 7.60+0.21 5.67%0.26

(B.licheniformis) 7.1240.11 4.62+0.23 7.22+0.31 5.13=+0.19

+ (2:1)(B.licheniformis + B.subilis) 7.2240.26 4424037 6.97%+0.25 4.9640.23

(Bifidobacterium inopinatum) 7.39+0.41 4.404+0.41 7.13%+0.29 5.22+0.17

(Lactobacillus acidophilus) 7.28+0.33 4.624+0.17 7.22+0.36 4.9+0.11

. +_ L (1) . . . 7.60+0.29 4574+0.22 7.344+0.38 4.8740.20

(Bifidobacterium inopinatum + Lactobacillus acidophilus)

+ + + (1:1:1:12)

(B.licheniformis + B.subilis + Bifidobacterium inopinatum + 7414030  4.37%0.18 7.3940.27 4.66=%0.14

Lactobacillus acidophilus)

(P 0.05), ( 2
(P<0.05); ( 3
(P<0.05) ,
L (P 0.05)
22 MREEY S ZR A" P
, 0.05), , 3
+ + +
£2 ABBHEEENAEERE T |
Tab. 2 Effects of different dietary probiotics on immunity of Scophthal musmaximus n=3; X +SE
(10" /mL) (g/L) (U/mL)
1.88=+0.97 220.62+4.27 6.84=0.65
(B.subilis) 1.99+1.01 226.36+3.47 14.324+0.93
(B.licheniformis) 2.02+0.88 231.07+3.11 13.82+1.01
+ (1 : 1)(B.licheniformis + B.subilis) 1.99+4+0.67 233.5442.86 14.99+0.87
(Bifidobacterium inopinatum) 1.91+0.58 248.63+3.61 16.32+1.27
(Lactobacillus acidophilus) 1.93+0.74 250.69+42.97 17.36%1.45
3 N _ o 1954063 249324283  17.20+1.09
(Bifidobacterium inopinatum + Lactobacillus acidophilus)
+ + + 1:1:1:1)
(B.licheniformis + B.subilis + Bifidobacterium inopinatum + 210037  252.10%=3.95  18.90=*1.57

Lactobacillus acidophilus)
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(P 0.05), 3
, + +
(P 0.05), ) )
126.7%
+
(P 0.05), 3 + + +
+ +
+ 1
(P 0.05)
(P 0.05), (P 0.05), (P 0.05)
*3 ABPEERENKEF RGN I
Tab. 3 Effects of different dietary probiotics on immunity of Scophthal musmaximus n=3; X +SE
(U/mL) (U/mL) (U/mL)
17.98+0.81 286.86+2.31 6.0140.22
(B.subilis) 23.08%1.31 295.64+1.67 13.69=0.49
(B.licheniformis) 21.25=+0.79 285.6241.93 12.86=+0.35
+ (1 : 1)( B.licheniformis + B.subilis) 29.50+1.03 292.63+1.48 12.48+0.09
(Bifidobacterium inopinatum) 22.8442.01 299.36+2.02 13.60+0.88
(Lactobacillus acidophilus) 24.78+1.68 302.87+3.01 14.224+0.69
. +_ L (1:1) . . . 30.06=%2.31 310.1542.96 14.15%0.78
(Bifidobacterium inopinatum + Lactobacillus acidophilus)
+ + + (1:1:1:1)
(B.licheniformis + B.subilis + Bifidobacterium inopinatum + 40.76+1.98 325.8243.29 13.99%0.55
Lactobacillus acidophilus)
3 W
, (Litopenaeus van-
, namei) ,
il pH il il
[17]
(100 ) , 100 d ,
T B
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, Salinas [
(Sparus aurata L.)
[19] ,
[20-22]
3
+ + +
(P 0.05), 3
(P 0.05),
4 Hi
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Effects of dietary probiotic on intestinal bacteria and immu-
nity of juvenile Scophthalmus musmaximus

PAN Lei, GUO Wen, GAO Feng-xiang, HU Fa-wen, JIAN Yu-xia, ZHANG Shao-chun,
WANG Xue
(Mariculture Institute of Shandong Province, Qingdao 266071, China)

Received: Jul.,26,2010
Key words: Scophthal musmaximus; probiotics; intestinal bacteria; immunity

Abstract: A 60-day experiment was conducted to determine the effect of different dietary probiotics on bacteria of
intestine and fecal, and immunity of Scophthalmus maximus [initial body weight(4.80%0.11)g]. Basic diet was
made of fish meal and defatted soybean meal. These juveniles were fed with eight different diets: basic diet as con-
trol, and basic diet supplemented with 3.0><10°CFU/g single probiotics (Bacillus subtilis, Bacillus licheniformis,
Lactobacillus acidophilus, and Bifidobacterium inopinatum) or 3.0 > 10°CFU/g compound probiotics
(B.licheniformis + B.subilis 1:1; B. inopinatum + L. acidophilus 1:1; B.licheniformis + B.subilis + B. inopinatum +
L. acidophilus 1:1:1:1). Each diet was randomly fed to triplicate groups of 300 turbots reared in circulating water
aquarium. The water temperature was 17 =1  and the salinity was 3220.2 during the experimental period.

Results showed that turbot fed compound probiotic decreased highly Vibrio bacteria counts (VBC) in intestine
compared with those fed with control diet (P 0.05), while the total bacterium counts (TBC) showed no significant
changes (# 0.05).

The probiotic also significantly improved immune indicators of turbot (P<0.05), including total hemocyte
counts, serum protein concentration, serum phenoloxidase activity (PO), serum lysozyme activity, serum superoxide
dismutase (SOD), and total antioxidative capacity (T-AOC). The present results suggested that the diet supple-
mented with probiotic could improve growth and immunity of turbot, and compound probiotic showed better effects

than a single one.
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