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Fig. 1 Effects of probiotics and the corresponding super-
natant on protease activities in the intestine and
hepatopancreas of Litopenaeus vannamei
HC-2. HC-2; NRW-2. NRW-2; HC-2(S).

HC-2
HC-2, NRW-2, and HC-2(S) represent Lactobacillus pentosus HC-2,
Enterococcus faecium NRW-2, and the supernatant of L. pentosus
HC-2, respectively
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Fig. 2 Effects of probiotics and the corresponding super-
natant on amylase activities in the intestine and
hepatopancreas of Litopenaeus vannamei
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Fig. 3 Effects of probiotics and the corresponding super-
natant on lipase activities in the intestine and hepa-
topancreas of Litopenaeus vannamei
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sponding supernatants on the activities of digestive enzymes
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Abstract: To investigate the effects of probiotics and the corresponding supernatants on the activities of digestive
enzymes in Litopenaeus vannamei, several groups of L. vannamei (approximately 3.5 g) were reared at a tempera-
ture of 30 £ 2°C in an aquaria for 4 weeks. The following four trials (three treated and one control) were conducted:
T1, shrimp fed with a commercial diet + strain Lactobacillus pentosus HC-2 (1x10’CFU/g feed); T2, shrimp fed
with a commercial diet + strain Enterococcus faecium NRW-2 (1x10’-CFU/g feed); T3, shrimp fed with a commer-
cial diet + the supernatant of strain L. pentosus HC-2 (the corresponding supernatant of 1x10’CFU/g feed of L.
pentosus HC-2); and T4, shrimp fed with a commercial diet alone as a control. The results demonstrated that the
protease activities were significantly (P<0.05) increased in the intestines of three treatment groups compared with
those in the control group, but they were not significantly increased in the hepatopancreas. The amylase and lipase
activities were significantly (P<0.05) increased in the intestines and hepatopancreas of shrimp fed with E. faecium
NRW-2 compared with those in the control group. The amylase and lipase activities were significantly (P<0.05)
increased in the hepatopancreas and intestines, respectively, in the group of shrimp fed with L. pentosus HC-2,
whereas the protease and amylase activities were just increased significantly in the intestines of shrimp fed with the
supernatant of L. pentosus HC-2. This study suggested that the activities of digestive enzymes in L. vannamei can
increase by NRW-2, HC-2, and the corresponding supernatant but vary in different tissues. These results provide a

solid foundation for the application of probiotics in aquaculture.
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