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Abstract: [Objective] To explore the effects of feeding methods on the digestive enzyme
activity, microflora structure, and short chain fatty acids in the colon of Tibetan pigs.
[Methods] Five free-ranging Tibetan pigs and 5 captive Tibetan pigs with the same age were
randomly selected. The pigs were slaughtered for the collection of colonic feces samples. The
digestive enzyme activity, microflora structure, and content of short chain fatty acids in the
samples were determined by enzyme linked immunosorbent assay (ELISA), high-throughput
sequencing, and gas chromatography, respectively. [Results] The free-ranging Tibetan pigs had
lower average daily gain and higher activities of cellulase and hemicellulase in the colon than
the captive Tibetan pigs (P<0.05). The alpha diversity indexes of colon microflora had no
significant difference (P>0.05) and the principal component analysis showed similarity in the
microflora structure between the two groups of pigs. At the phylum and family levels, the colon
of the free-ranging Tibetan pigs had higher relative abundance of Verrucomicrobia,
Flavobacteriaceae, Selenomonadaceae, Planctomycetaceae, and Eggerthellaceae and lower
relative  abundance  of  Streptococcaceae,  Veillonellaceae, Pseudomonadaceae,
Rhodocyclaceae, Rhodospirillaceae, Lactobacillaceae, Rikenellaceae, and Pasteurellaceae
than that of the captive Tibetan pigs (P<0.05). At the genus and species levels, 7 genera and 4
species showed significant differences in the relative abundance between the pigs fed with the
two methods, including Treponema, Ruminococcus, Eggerthella, Megasphaera, Alistipes,
Pseudomonas, Streptococcus, Prevotella copri, Lactobacillus reuteri, Megasphaera elsdenii,
and Faecalibacterium prausnitzii. The content of acetic acid in the colon of free-ranging
Tibetan pigs was higher in that in the colon of captive Tibetan pigs (P<0.05). [Conclusion]
Feeding methods affect the activities of cellulase and hemicellulase, microflora structure, and
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acetic acid content in the colon of Tibetan pigs. The free-ranging grazing Tibetan pigs showed
poorer growth performance and stronger cellulose-degrading ability than the captive Tibetan

pigs.

Keywords: feeding method; Tibetan pigs; colon; digestive enzymes; microflora structure; short

chain fatty acid
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Table 1 Composition and nutrient levels of captive
Tibetan pigs diets (air-dry basis)

Items 820 kg 20—40 kg >40 kg
Ingredients (%)

Corn 63.15 53.37 53.87
Bran 14.00 32.00 26.00
Soybean meal 20.00 12.00 8.00
Soybean hulls 10.00
CaCOg3 0.95 1.10 0.80
CaHPO, 0.70 0.23 0.13
Lys-HCL 0.00 0.10 0.00
NaCl 0.30 0.30 0.30
Premix 0.10 0.10 0.10
Diatomite 0.80 0.80 0.80
Total 100.00 100.00 100.00
Nutrient levels

DE (MJ/kg) 13.93 13.37 13.26
CP (%) 16.18 15.02 13.45
CF (%) 3.84 4.73 7.71
NDF (%) 14.59 19.01 22.52
ADF (%) 4.10 5.22 8.76

The premix provided the following per kg of diets: VA 132.5 KIU,
VD3 38.75 KIU, VE>150 mg, VK3 47.5 mg, VBI>12.5 mg,
VB2>37.5 mg, VB6x17.5 mg, VBI12>0.1 mg,
nicotinamide>237.5 mg, pantothenic acid>140 mg, folic
acid>140 mg, biotin>0.5 mg, choline chloride>2 500 mg, Cu
906 mg, Fe 2 250 mg, Zn 1 000 mg, Mn 1 037.5 mg, I
26.9 mg, Se 3.9 mg, Ca 7.5%, Total P>1.0%, NaCl 5.0%,
lysine>1.5%, phytase>6 250%. CP: Crude protein; CF: Crude
fiber; NDF: Neutral detergent fiber; ADF: Acid detergent
fiber.

*x2 EWER. RELENMEKRERRS
Table 2 The nutritional ingredient of Alfalfa,
Chenopodium glaucum and maize

Materials Alfalfa Chenopodium Maize
glaucum

Dry matter (g/kg FW) 282.64 326.68 198.64
Crude fibe (g/kg DM) 285.50 251.20 288.10
Crude protein (g’kg DM) 204.59 144.14 86.10
Ether extract (g/kg DM) 53.74 63.28 75.24
Water soluble 48.74 38.23 240.60
Carbohydrates (g/kg DM)

Crude ash (g/kg DM) 75.62  80.56 64.86

FW: Fresh weight; DW : Dry weight.
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Table 3 The measurement result of colon digestive
enzymes activities between grazing and captive
Tibetan pigs

Digestive enzyme GTP CTP
Cellulase (IU/L) 45.67+4.96  24.87+5.77  0.009

Hemicellulase (ug/mL) 287.29+39.84 218.59+20.05 0.027

P value

Table 4 Number of alpha diversity indices of colon bacterial in grazing and captive Tibetan pigs

Groups Chaol Observed species Simpson Shannon Pielou’s evenness Faith’s PD
GTP 888.62+£102.67 614.00+£60.09 0.99+0.01 7.88+0.24 0.85+0.01 34.46+0.94
CTP 924.17+84.67 648.28+41.39 0.99+0.01 7.94+0.22 0.85+0.01 35.58+1.04
P value 0.283 0.162 0.281 0.344 0.470 0.057
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Figure 2 Colon bacterial compositions at different levels in grazing and captive Tibetan pigs. A: Phylum level.

B: Family level. C: Genus level. D: Species level.
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Figure 3  Statistical comparison of colon bacteria at different levels among grazing and captive Tibetan pigs.
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Figure 4 Effects of feeding pattern on short-chain fatty acid content in colon of Tibetan pigs. Values with
same little letters indicating had no significant differences (P>0.05) and values with different little letters
indicating had significant differences among different groups (P<0.05).
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