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2
Tab. 2 Effect of different dietary probiotics on the activity of proteases and amylase of midgut gland and intestine

     of juvenile Litopenaeus vannamei n=3 X SE U/mg protein

Probiotic in the diet 
 Midgut gland  Intestine

Proteases Amylase Proteases Amylase
Control 39.43 3.76 18.33 1.11 19.17 0.68a 4.79 1.13a

B.licheniformis 41.48 0.60 19.71 1.28 24.11 0.77ab 8.63 0.89ab

B.subtilis 40.84 2.56 21.33 0.76 23.47 1.00ab 7.97 2.10ab

333 xiale 333 39.32 1.81 18.55 0.12 28.73 2.09b 9.15 0.53b

1 1
B.licheniformis+B.subtilis 40.20 4.89 19.01 0.53 24.53 0.84ab 9.29 0.01b

333 1 1 1
xiale 333+B.licheniformis+B.subtilis 43.10 2.26 19.64 0.87 24.47 2.34ab 9.03 1.47b

P<0.05 1 g/kg 333 .
Note Values in the same column without a common superscript are significantly different P<0.05 the content of probiotic is 1 g/kg 
diet xiale 333 compound probiotic .

1.4
SPSS12.0

Duncan
0.05

2

2.1

P < 0.05

P < 0.05

P<0.05
76.83%~85.67%

1
Tab.1 Survival rate SR special growth rate SGR feed efficiency ratio FER  of Litopenaeus vannamei fed different diet

 n = 3 X SE

Probiotic in the diet 

/g
Initial body 

weight

/g
Final body 

weight

/%
Survival rate

/ % d 1

SGR
FER

Control 0.11 0.00 9.87 0.04a 85.50 4.95 6.36 0.01a 0.73 0.02ab

 Bacillus licheniformis 0.11 0.00 10.51 0.04ab 80.83 2.59 6.45 0.01abc 0.68 0.00a

 B.subtilis 0.11 0.00 10.08 0.41ab 78.33 2.36 6.40 0.15ab 0.69 0.03b

333 xiale 333 0.11 0.00 11.16 0.35bcd 79.83 4.95 6.53 0.11bcd 0.74 0.01ab

+ 1 1  
B.licheniformis+B. subtilis 0.11 0.00 11.34 0.20cd 85.67 1.27 6.59 0.06cd 0.83 0.03c

333+ +
1 1 1

xiale 333+B.licheniformis+B.subtilis
0.11 0.00 12.07 0.22d 76.83 2.12 6.65 0.05d 0.80 0.02bc

P<0.05 1 g/kg 333 .
Note Values in the same column without a common superscript are significantly different P<0.05 the content of probiotic is 1 g/kg 
diet xiale 333 compound probiotic .

2.2

2

333

P < 0.05
P < 0.05

P > 0.05

P > 0.05
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2.4

5

P<0.05
P<0.05

+
+ 333 1 1 1

P<0.05

+ 1 1
+ + 333 1 1 1

P<0.05

2.3 

P<0.05
P>0.05

P<0.05

P<0.05
P<0.05

3 4

3
Tab.3 Effect of different dietary probiotics on total bacterium counts TBC  and Vibrios bacterium counts VBC  in

      intestine tract of juvenile Litopenaeus vannamei  n=3 X SE lgCFU/ind

Probiotic in the diet 
 First stage  Second stage

 TBC  VBC  TBC  VBC

Control 7.44 0.12ab 6.98 0.20a 7.60 0.16 7.11 0.21a

B.licheniformis 6.66 0.42a 4.50 0.50b 7.07 0.23 5.85 0.35c

B.subtilis 7.87 0.03b 4.24 0.24b 7.47 0.01 6.67 0.07ab

333 xiale 333 7.60 0.16b 5.54 0.54b 7.12 0.44 5.78 0.18c

1 1
B.licheniformis+B.subtilis 7.28 0.08ab 4.56 0.56b 6.77 0.22 5.89 0.11c

333 1 1 1
xiale 333+B.licheniformis+B.subtilis 7.35 0.36ab 5.24 0.24b 7.42 0.09 6.09 0.05bc

P<0.05 1 g/kg 333
35 70 .
Note Values in the same column without a common superscript are significantly different P<0.05 the content of probiotic is 1 g/kg 
diet xiale 333 compound probiotic . First stage the 35 th day Second stage the 70 th day.

4    
Tab.4 Effect of different dietary probiotics on total bacterium counts TBC  and Vibrios bacterium counts VBC  in fecal

    of juvenile Litopenaeus vannamei at the second phase n=3 X SE lgCFU/g 

 Probiotic in the diet  TBC  VBC

Control 8.81 0.03a 6.54 0.06a

B.licheniformis 7.97 0.59ab 6.07 0.41ab

B.subtilis 7.34 0.09b 5.29 0.30b

333 xiale 333 7.36 0.09b 5.63 0.15b

1 1 B.licheniformis+B.subtilis 7.42 0.06b 5.52 0.26b

333 1 1 1
xiale 333+B.licheniformis+B.subtilis 6.88 0.40b 5.52 0.14b

P<0.05 1 g/kg 333 .
Note  Values in each column without a common superscript are significantly different P<0.05 the content of probiotic is 1 g/kg 
diet xiale 333 compound probiotic .
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3

Paralichthys olivaceu 14

Scophthalmus maximus 15 Cyprinus 
carpio  16 Carassius auratus

Penaeus monodon 18  

5

Ziaei -Nejad 5

Fenneropenaeus indicus Moriarty 18

19

Salinas 20 gilthead seabream

20

1

V. harveyi 21 22

6

7 6 21 22

Rengpipat 6

Rengpipat 7

23 25

26

5
Tab.5 Effect of different dietary probiotics on immunity of juvenile Litopenaeus vannamei 

 n=3 X SE

Probiotic in the diet 
/(107cell mL 1)
 Total hemocyte 

counts

/(mg mL 1)
Serum protein 
concentration 

/(U mL 1)
PO

/(U mL 1)
Lysozyme 

activity

/(U mL 1)
SOD

/(U mL 1)
T-AOC 

Control 1.61 0.12a 218.58 4.86a 6.50 0.70a 16.25 0.71a 274.46 1.11 5.83 0.22a

B.licheniformis 1.82 0.11a 225.00 7.00a 13.70 4.50b 20.00 2.89a 293.65 3.32 7.87 0.05abc

B.subtilis 1.74 0.16a 229.08 0.17ab 14.10 1.30b 21.25 3.60a 283.26 19.85 12.57 0.68bc

333 xiale 333 1.85 0.06a 241.69 0.17b 18.10 3.50b 31.25 2.17b 287.90 17.71 6.78 0.10ab

1 1
B.licheniformis+B.subtilis 2.26 0.14b 245.30 0.87b 16.40 0.40b 28.75 2.17b 281.82 0.92 11.36 3.87bc

333 1 1 1
xiale 333+B.licheniformis
+B.subtilis

1.86 0.09a 269.02 3.81c 10.70 1.10ab 41.25 0.72c 302.77 1.39 12.97 0.53c

P<0.05 1 g/kg 333 .
Note Values in the same column without a common superscript are significantly different P<0.05 the content of probiotic is 1 g/kg 
diet xiale 333 compound probiotic .
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7 12
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Gullian
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Effects of dietary probiotic on growth immunity and intestinal bacteria of 
juvenile Litopenaeus vannamei

HU Yi1 TAN Bei-ping1 MAI Kang-sen1 AI Qing-hui 1 ZHENG Shi-xuan2 CHENG Kai-min2

1.The Key Laboratory of Mariculture Ministry of Education Ocean University of China Qingdao 266003 China 2.Zhanjiang 
Yuehai Feed Co.Ltd. Zhanjiang 524017 China

Abstract  A 10-week feeding experiment was conducted to evaluate the effects of single and compound 
probiotic on growth digestive enzyme activities of intestine bacteria of intestine and fecal, and immunity of 
juvenile Litopenaeus vannamei initial body weight 0.11  0.00 g . Basic diet was made of fish meal and 
defatted soybean meal as main protein sources menhaden fish oil and soybean lecithin oil as lipid source wheat 
meal as the carbohydrate source. Shrimps were fed six different diets  control nonsupplemented basic diet or 
basic diet supplemented with 107 CFU/g Bacillus licheniformis or with 107 CFU/g B.subtilis or with 107 CFU/g 

compound probiotic xiale 333 compound probiotic or with 0.5 107 CFU/g B.licheniformis and 0.5 107 CFU/g 

B.subtilis or with 0.33 107 CFU/g xiale 333 and 0.33 107 CFU/g B.licheniformis and 0.33 107 CFU/g B.subtilis
respectively. Each diet was randomly fed to triplicate groups of 300 shrimps reared in cement tank 2.0 m
2.0 m 1.5 m . The water temperature was 29 3  and the salinity was 26 3 during the experimental 
period.  Results showed that shrimp fed compound probiotic showed relatively higher growth rate compared with 
those fed control diet P<0.05 . However no significant differences in growth were observed between single 
probiotic groups and the control group. The survival rates ranged from 76.83% to 85.67% and were not significantly 
different among dietary treatments P>0.05 . Diet with supplementation of probiotic could improve the activities 
of protease and amylase in intestine that is the activities of amylase was significantly higher in shrimps fed the 
compound probitic P<0.05  than those in shimps fed control diet. The probiotic could significantly decrease 
the number of Vibrio bacteria in intestine and fecal and improve immune indicators of shrimp P<0.05  which 
were total hemocyte counts serum protein concentration serum lysozyme activity serum phenoloxidase activity 
PO serum superoxide dismutase SOD  and antioxidative capacity T-AOC . The compound probiotic could 

significantly increase P<0.05  serum protein concentration and lysozyme activity compared with the control. 
However no significant differences were observed between the single probiotic groups and the control group. The 
present results suggested that the diet supplemented with probiotic could improve growth and immunity of shrimp
and compound probiotic showed better effects than single one. Journal of Fishery Sciences of China 2008 15 2
244 251
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