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Figure 1. Changes of pH during in vitro cultivation. A: Duodenum; B: Jejunum; C: lleum. Data are shown as
mean+SEM. In the same time point, values of the columns with no letter or the same letter superscripts mean no
significant difference (P>0.05), while with little letter superscripts mean significant difference between different
nitrogenous substrates (P<0.05). N: No nitrogen; S: Soybean meal; R: Rapeseed meal; F: Fish meal.
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Figure 2. Changes of lactate concentration during in vitro cultivation. A: Duodenum; B: Jejunum; C: lleum. Data
are shown as mean+SEM. In the same time point, values of the columns with no letter or the same letter
superscripts mean no significant difference (P>0.05), while with little letter superscripts mean significant difference
between different nitrogenous substrates (P<0.05). N: No nitrogen; S: Soybean meal; R: Rapeseed meal; F: Fish meal.
0-4 h means the value analyzed at 4 h minus the value determined at O h, which is similar to 4-8 h and 8-12 h.
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Figure 3.

Changes of microbial crude protein concentration during in vitro cultivation. A: Duodenum; B: Jejunum;

C: lleum. Data are shown as mean+SEM. In the same time point, values of the columns with no letter or the same
letter superscripts mean no significant difference (P>0.05), while with little letter superscripts mean significant
difference between different nitrogenous substrates (P<0.05). N: No nitrogen; S: Soybean meal; R: Rapeseed meal;
F: Fish meal. 0-4 h means the value analyzed at 4 h minus the value determined at 0 h, which is similar to 4-8 h
and 8-12 h.
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Figure 4. Changes of VFA concentration at each time point during in vitro cultivation. A: Total VFA; B: Acetate;
C: Propionate; D: Butyrate. Data are shown as mean=SEM. *means significant difference compared to the groups
without nitrogenous substrates (P<0.05). N: No nitrogen; S: Soybean meal; R: Rapeseed meal; F: Fish meal.
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Figure 5. Changes of nitrogenous ammonia concentration in the cultural media during in vitro cultivation. A: Duodenum;
B: Jejunum; C: lleum. Data are shown as mean+SEM. In the same time point, values of the columns with no letter or the
same letter superscripts mean no significant difference (P>0.05), while with little letter superscripts mean significant
difference between different nitrogenous substrates (P<0.05). 0—4 h means the value analyzed at 4 h minus the value
determined at 0 h, which is similar to 4-8 h and 8-12 h. N: No nitrogen; S: Soybean meal; R: Rapeseed meal; F: Fish meal.
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Effects of different nitrogen on microbial quantity in the medium. A: Duodenum; B: Jejunum; C: lleum.
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Figure 6.

Data are shown as meantSEM. In the same time point, values of the columns with no letter or the same letter

superscripts mean no significant difference (P>0.05), while with little letter superscripts mean significant difference

between different nitrogenous substrates (P<0.05). N: No nitrogen; S: Soybean meal; R: Rapeseed meal; F: Fish meal.
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Effect of different nitrogen source on porcine small intestinal
fermentation in vitro

Yiduan Liu, Chunlong Mu, Weiyun Zhu"

Laboratory of Gastrointestinal Microbiology, Jiangsu Provincial Key Laboratory of Gastrointestinal Nutrition and Animal
Health; College of Animal Science and Technology, Nanjing Agriculture University, Nanjing 210095, Jiangsu Province, China

Abstract: [Objective] We studied the effect of different nitrogen source on bacteria from porcine small intestine.
[Methods] Digesta samples from different segments of the small intestine were inoculated into media containing
enzyme-treated protein (soybean meal, rapeseed meal or fish meal) and incubated for 12 h. [Results] After
incubation of jejunal and ileal microbes, the contents of ammonia and microbial crude protein increased in groups
with nitrogen resources, especially the groups with rapeseed meal which had the highest increment of microbial
crude protein. However, concentrations of microbial crude protein and ammonia decreased in duodenal groups.
Besides, concentrations of volatile fatty acid and lactate increased in all groups, and acetate concentrations were
more than 50% of the total volatile fatty acid concentration. The contents of propionate and butyrate increased in
duodenal groups, whereas the contents of lactate decreased during the last four hours. However, propionate and
butyrate were not changed in jejunal and ileal groups. The copy numbers of total bacteria, Firmicutes, Bacteroides
and Lactobacillus increased during the experiment, but it was not significantly different between groups with
different enzyme-treated protein. [Conclusion] Protein after digestion would be utilized by jejunal and ileal
microbes, which mostly used to produce microbial crude protein. Duodenal microbes would utilize lactate and
produce propionate and butyrate.
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