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Effects of different protein sources on intestinal microbiota structures of turbot ( Scophtalmus
maximus L. ) using in vitro culture method

WANG Yun-shuang' , PI Xiong-e*, WANG Xin>, HE Gen'" *

(1. Key Lab of Aquaculture Nutrition and Feeds, Ocean University of China, Qingdao 266003, China; 2. Institute of
Plant Protection and Microbiology, Zhejiang Academy of Agricultural Sciences, Hangzhou 310021, China)
Abstract: The gut of turbot contained a diverse population of bacteria which contributed to food digestion and nutri-
ent absorption. The high substitution rate of soybean meal to fish meal would damage the health of the fish. In the
present study, the contents of intestine were diluted and cultured in three plate culture media. The result showed that
there were a number of bacteria in every part of the intestine, the number of cultural aerobic bacteria was higher than
that of the anaerobic bacteria in the gut of turbot, and the population of upper intestine was higher. The DGGE-pro-
files showed that the structure of turbot’s intestine was influenced by protein sources, and the main bacterial strain
was similar when incubated in fishmeal or fermented soybean meal culture under anaerobic condition. Based on the
results of the PCR-DGGE-profiles, the relationship of the bacteria species was greatly influenced by different protein
sources under aerobic conditions, and proteobacteria was the dominant bacteria in the turbot gut which could utilize

the protein.
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Table 1 Total population of bacteria detected in the intestine of turbot under aerobic conditions Lg cfu-g~
Figrdk B CAWNEE o i 7] 5

Medium Stomach Pyloric ceca Upper intestine Lower intestine Rectum

2216E 7.21 ~9.50 6.73 ~8. 14 7.94 ~10. 40 7.08 ~9.08 6.92 ~9.03

NA 7.05~9.29 6. 80 ~8.00 7.43 ~10.37 7.09 ~9.36 6.94 ~8.95

WwC 6.91 ~9.28 6.67 ~8.30 6.98 ~10.21 7.14~9.13 6.93 ~8.74
x2 REEHTAEFHEARBUIERBERFNHE
Table 2 Total population of bacteria detected in the intestine of turbot under anaerobic condition Lg cfu-g™'
Higrdk H B TH % T ey =7

Medium Stomach Pyloric ceca Upper intestine Lower intestine Rectum

2216E 5.90 ~8.10 5.86 ~7.84 5.93 ~8.90 6.33 ~8.46 4.84 ~8.48

NA 5.53~6.79 4.81 ~8.15 6.22 ~8.98 6.17 ~8.47 4.64 ~8.89

wC 5.62 ~8.30 5.67 ~8.11 6.13 ~8.96 5.99 ~8.32 5.00 ~8.43
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S, soybean meal broth; Y, fish meal broth
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Fig.1 DGGE profiles of the bacterial diversities collected from the intestine of turbot from different protein sources plate

culture under aerobic condition
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F, fermented soybean meal broth; S, soybean meal broth; Y, fish meal broth
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Fig.2 DGGE profiles of the bacteria diversities collected from the intestine of turbot from different protein sources plate

culture under anaerobic condition
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Table 3 The sequences of DNA fragments recovered from DGGE gel

Al > AL HAABLEE IS
Band No. Similar bacterium Similarity/ % Classification
1 Vibrio parahaemolyticus 100 Vibrio
2 Pseudoalteromonas sp. xn60 100 Pseudoalteromonas
3 Pseudoalteromonas sp. IMCC17052 100 Pseudoalteromonas
4 Vibrio sp. CR-1V-E26 100 Vibrio
5 Vibrionaceae bacterium GUDSI155 100 Vibrionaceae
6 Klebsiella oxytoca 99 Klebstella.
7 Vibrio parahaemolyticus strain NSTH23 100 Vibrio
8 Vibrio parahaemolyticus strain NSTH23 99 Vibrio
9 Uncultured bacterium isolate DGGE gel band 12 99 —
10 Pseudoalteromonas sp. BTCZ27 100 Pseudoalteromonas
11 Vibrio parahaemolyticus strain NSTH23 100 Vibrio
Al Vibrio sp. W-137-8 100 Vibrio
A2 Vibrio sp. CIBABR2 100 Vibrio
A3 Vibrio sp. UK 100 Vibrio
A4 uncultured Photobacterium sp. 100 Photobacterium
A5 Enterobacter aerogenes 100 Enterobacter
A6 uncultured Photobacterium sp 100 Photobacterium
A7 Enterococcus faecalis 100 Enterococcus
A8 Vibrio parahaemolyticus 99 Vibrio
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Fig.3 Cluster analysis of DGGE profiles obtained from dif-

ferent protein fermentation under in vitro aerobic condition
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Fig.4 Cluster analysis of DGGE profiles obtained from dif-

ferent protein fermentation under in vitro anaerobic condition
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