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Table 1. Primers used in this study
Items Forward primer Reverse primer Amplicon/bp
Total bacteria GTGSTGCAYGGYYGTCGTCA ACGTCRTCCMCNCCTTCCTC 146
Bacteroridetes GGARCATGTGGTTTAATTCGAAGCA AGCTGACGACACCATGCAG 126

Firmicutes GGAGYATGTGGTTTAATTCGAAGCA
Escherichia coli CATGCCGCGTGTATGAAGAA
Lactobacillus AGCAGTAGGGAATCTTCCA

AGCTGACGACAACCATGCAC 127
CGGGTAACGTCAATGAGCAAA 96

ATTCCACCGCTACACTAG 345
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fid 4 DEKE, H DNA RES 3 DNEKE ., bRl
ik 10°LL 1:10 B ERBEE 10°, BB
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Figure 1. Changes of MCP concentration during 12 h in vitro fermentation. (A—C): changes of MCP concentration of
luminal bacteria on two different casein hydrolysates. (D—F): changes of MCP concentration of gut wall bacteria on
two different casein hydrolysates. A and D: Duodenum; B and E: Jejunum; C and F: Ileum. *: P<0.05, **: P<0.001.
The same situation for figure 2, 3 and 4.
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[ Casein enzymatic hydrolysate; B Casein acid hydrolysate
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Figure 2. Changes of bacteria numbers in duodenum during 12 h in vitro incubation. A—E: changes of bacteria
numbers of luminal bacteria on two different casein hydrolysates. F—J: changes of bacteria numbers of gut wall
bacteria on two different casein hydrolysates.
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] Casein enzymatic hydrolysate; Il Casein acid hydrolysate
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Figure 3. Changes of bacteria numbers in jejunum during 12 h in vitro incubation. A—E: changes of bacteria
numbers of luminal bacteria on two different casein hydrolysates. F—J: changes of bacteria numbers of gut wall
bacteria on two different casein hydrolysates.
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O Casein enzymatic hydrolysate; M Casein acid hydrolysate
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Figure 4. Changes of bacteria numbers in ileum during 12 h in vitro incubation. A—E: changes of bacteria numbers
of luminal bacteria on two different casein hydrolysates. F-J: changes of bacteria numbers of gut wall bacteria on
two different casein hydrolysates.
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Effect of two different casein hydrolysates on small intestinal
bacteria of growing pigs

Jing Liu, Chunlong Mu, Kaifan Yu, Weiyun Zhu"

Laboratory of Gastrointestinal Microbiology, Jiangsu Key Laboratory of Gastrointestinal Nutrition and Animal Health, Nanjing
Agricultural University, Nanjing 210095, Jiangsu Province, China

Abstract: [Objective] This study was aimed to explore the effect of different casein hydrolysates on small
intestinal bacteria of pigs. [Methods] Luminal and gut wall bacteria from duodenum, jejunum and ileum in Duroc,
Landrace and Yorkshire hybridization pigs were used as inocula. Casein acid hydrolysate and casein enzymatic
hydrolysate were fermented at 37 °C for 12 h. Samples were collected at 0, 3, 6 and 12 h to measure microbial
protein and detect the alteration of bacteria community. [Results] After inoculated with the luminal bacteria, the
concentration of microbial protein in duodenum and ileum in casein enzymatic hydrolysate group was higher
compared with casein acid hydrolysate group and the casein enzymatic hydrolysate group had higher total bacteria
number and Firmicutes in duodenum after 12 h incubation (P<0.05). In the casein enzymatic hydrolysate group, the
numbers of total bacteria, Lactobacillus and Escherichia coli were higher than those in casein acid hydrolysate group
after 12 h incubation in ileum. For the gut wall bacteria: in duodenum and ileum, after 12 h incubation, the
concentration of microbial protein in the casein enzymatic hydrolysate group was higher than that in casein acid
hydrolysate group (P<0.05). The number of Lactobacillus and Firmicutes in the casein enzymatic hydrolysate
group was higher than those in the casein acid hydrolysate group in duodenum (P<0.05) and the number of
Firmicutes was higher in the casein enzymatic hydrolysate group than that in the casein acid hydrolysate group in
ileum. (P<0.05). [Conclusion] Compared with casein acid hydrolysate, casein enzymatic hydrolysate can promote
the bacterial protein synthesis and stimulate the growth of Firmicutes in duodenum and ileum.

Keywords: pig, casein acid hydrolysate, casein enzymatic hydrolysate, small intestinal microbiota
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