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Table 1. Composition and nutrient level of the basal

diet (as-fed basis, %)
Nutrients composition Content
Maize/% 67.00
Soybean meal/% 18.00
Wheat bran/% 10.00
Premix*/% 5.00
DE/(kcal/kg) 3150
Crude protein/% 16.00
Calcium/% 0.90
Lysine/% 1.20
Total phosphorus/% 0.55

*Premix provided the following per kg of the diet: Vitamin A,
3200 IU; Vitamin D3, 500 IU; Vitamin E, 15 IU; Vitamin K3,
1 mg; Vitamin B1, 2.5 mg; Vitamin B2, 2.5 mg; Vitamin B6,
1.5 mg; Nicotinic acid, 25.0 mg; Folic acid, 0.5 mg; Pantothenic
acid, 12.5 mg; Choline chloride, 250.0 mg; Iron, 75.0 mg;
Copper, 30.0 mg; Manganese, 15.0 mg; Zinc, 60.0 mg; Iodine,
0.175 mg; Selenium, 0.125 mg.
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spectrophotometer (Thermo fisher ) DNA
Illumina (MiSeq) DNA
16S rRNA V4
PCR 515F (5'-barcode-GTG

CCAGCMGCCGCGGTAA-3)  806R (5'-GGACT
ACCVGGGTATCTAAT-3') 95 °C
2min 95°C1lmin 55°C1min 72 °C 1 min
25 72 °C 5 min

1.5
Barcode
ambiguous homologous
QIIME
(v.1.8.0) Ribosomal
Database Project (RDP) Classifier 2.3
SILVA (v.1.1.9) (alignment)
OTUs (operational
taxonomic units )
97%
1.6
(Chao Ace)
(Shannon Simpson) Alpha
OTU
OTU
OTU
1.7
Excel (2010)
SPSS 20.0 t
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P ) 0.05
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Table 2. The fermentation parameters of colonic

digesta in finishing pigs
Item CON TR SEM  P-value
pH 6.59 6.67 0.19 0.682
Lactate/(umol/g) 1.84 2.09 0.17 0.512
Acetate/(umol/g) 71.84 37.76  10.57 0.134
Propionate/(umol/g ) 22.77 20.48 1.26 0.403
Butyrate/(umol/g) 8.32 11.56  0.69 0.003
Isobutyrate/(umol/g) 1.63 1.48 0.08 0.358
Valerate/(pmol/g) 2.72 2.20 0.24 0.306

Isovalerate/(pmol/g) 3.87 3.10 0.51 0.491
Total VFA/(umol/g) 111.40 76.58 10.67 0.138

All indexes in this table were analyzed with the individual pig
as the experimental unit (n=4). SEM=standard error of the
means.
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Figure 1. Rarefaction curves based on OTUs in the colonic mucosa (A) and digesta (B).
x3. FEBHPRERASTY o ZHEMEDHR
Table 3. Analysis of a-diversity of microbiota in the colonic mucosa and digesta
Mucosa Digesta
Item SEM P-value SEM P-value
CON TR CON TR
OTUs 405 409 2.65 0.180 393 396 4 0.772
Ace 408 412 2.82 0.386 400 401 5 0.773
Chao 409 414 3.32 0.248 401 400 4 1.000
Shannon 4.89 5.05 0.08 0.083 4.77 4.94 0.14 0.248
Simpson 0.02 0.01 0.01 0.131 0.02 0.01 0.01 0.155
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Figure 2. Principal component analysis (PCA) of bacteria in colonic mucosa (A) and digesta (B).
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Figure 3.

Venn diagrams of bacteria in the colonic mucosa (A) and digesta (B).
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The relative abundances of bacteria in colonic mucosa (A) and digesta (B) at phyla level (%).
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Functional diversity of the bacterial microbiota in colonic mucosa and digesta. A: Principal component

analysis (PCA) of KEGG pathways encoded in the bacteria of colonic mucosa in CON and TR group; B: Principal

component analysis (PCA) of KEGG pathways encoded in the bacteria of colonic digesta in CON and TR group; C:
Influence of combined microbial fermented feed on the abundance of KEGG pathways in the colonic mucosa and

digesta.
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Effect of a fermented feed on colonic fermentation and microbial
composition in finishing pig

Zheng Zhang, Kun Zhu, Weiyun Zhu, Shengyong Mao"

College of Animal Science and Technology, Nanjing Agricultural University, Nanjing 210095, Jiangsu Province, China

Abstract: [Objective] This study was to investigate the effect of a fermented feed on colonic fermentation and
microflora of finishing pigs. [Methods] Capillary column gas chromatography was used to measure volatile fatty
acid (VFA) concentration. Illumina MiSeq platform was used to detect community structure and diversity of the
microflora of colonic mucosa and digesta. [Results] Fermented feed had no significant effect on microbial diversity
of colonic mucosa and digesta (P>0.05), while increased the relative abundance of Weissella and Faecalibacterium
in colonic mucosa (P<0.05). The relative abundance of Weissella and Subdoligranulum was higher in colonic
digesta (P<0.05) compared with the control group. No significant difference was observed in pH, lactate, acetate,
propionate, isobutyrate, valerate, isovalerate and total VFA concentration between the two groups (P>0.05),
whereas butyrate concentration was greater in the treatment (P<0.05). [Conclusion] Fermented feed could affect
the composition of colonic microflora and promote the formation of colonic butyric acid in finishing pigs, which
could improve their intestinal health.

Keywords: fermented feed, finishing pig, high-throughput sequencing, intestinal microbe
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