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Abstract; This experiment-was conducted to investigate the effects of fermented Chinese herb residues (CHR) on fecal
microbe quantity and metabolites in pregnant sows. A total of 75 Landrace x Large White sows with same expected date
of delivery were randomly allocated to one of three treatment groups with 25 replicates per treatment. The animals in the
control group were fed a basal diet,while in CHR group fed a diet supplemented with 1.5 kg/t CHR, and in fermented
CHR group fed a diet supplemented with 1.5 kg/t fermented CHR. Eight sows per treatment group were randomly select-
ed on days 30,60 and 90 of pregnancy and the samples of faeces were collected. The fecal quantities of Bacteroidetes ,
Firmicutes, and Lactobacillus were detected by qRT-PCR. The contents of short-chain fatty acid (SCFA) and bioamine
in feces were analyzed using gas chromatography and liquid chromatography,respectively. The results showed that,com-
pared with the control group,the fecal quantities of Bacteroidetes on days 30 and 90 of pregnancy in the CHR and fer-
mented CHR groups increased (P <0.05) ;the fecal quantities of Lactobacillus in the CHR group decreased (P <0.05)
and Firmicutes and Lactobacillus increased (P <0.05) in the fermented CHR group on day 90 of pregnancy. The con-
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tryptamine in the fermented CHR group on day 60 of pregnancy increased (P <0.05) ,as well as acetate ,propionate ,straight-

chain fatty acid,total SCFA ,spermine ,phenylethylamine ,cadaverine ,and total bioamine on days 60 and 90 of pregnancy. These

findings suggested that dietary supplementation with fermented CHR can improve the balance of intestinal microflora,and in-

crease the fecal contents of SCFA and some bioamines of pregnant sows,which benefit the intestinal health of host.
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Table 1  Composition and nutrient levels of the basal diet (air-dry basis)
Rk LAl -E13)%: o
Ingredients Ratio (%) Nutrient 2 Content (% )
E 2K Corn 60.30 HALHE DE (MJ/Kg) 15.23
# %k Wheat bran 23.50 KL 7 EE 5.16
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i

JEH B e %y i
Ingredients Ratio (% ) Nutrient 2 Content (% )

K1 Soybean meal 12.00 HLLT 4 CF 3.60

MR Lys 0.12 HMEH CP 14.17

JRER Thr 0.03 HLJK 53 Ash 5.61

[5 %% Anti-mildew agent 0.05 4R Lys 0798

iR #t premix! 4.00 TEE R Met 0.12

&3} Total 100. 00 JRE % Thr 0.68

' R R A A S NRC(2012) HEFE I IR IR B 58 E F2 5% . The composition of premix meets the nutritionalineeds that NRC'(2012) rec-

ommended for pregnant sows.

2 AL BE M A, A TE bR Sz . DE is calculated value,and others are measured values.
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Table 2 Group-specifi¢ primer sequences for bacteria

i) 521l FEYIR N
Bacteria Sequence (5'-3") Product size (bp)
N . F:GGARCATGTGGTETAATTCGATGAT
HVFFIATY Bacteroidetes R:AGCTGACGACAACCATGCAG 126
FYGGAGYATGTGCTTTAATTCGAAGCA
R[] Firmicutes 4
JERBERAIT] Firmicutes R¥AGCTGACGACAACCATGCAC 126
F: AGEAGTAGGGAATCTTCCA 145

FLIRFT A Lactobacillus

R:ATTCCACCGCTACACATG
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K3 REBHAENEIRGEEEPREDHENRN (0 =8)

Table 3  Effects of fermented Chinese herb residues (CHR) on fecal microbial quantity in pregnant sows (n =8)

T H TR IR Xof B 24 RN R 24
Items Pregnancy time (d) Control group CHR group Fermented CHR group
AT 30 9.20 +0.09" 9.63 +0.07° 9.52 £0.08"
Bacteroidetes 60 9.32+0.07 9.56 £0.08 9.40 +£0.07
[lg( copies/g) ] 90 9.14 +0.05" 9.40 +0.03* 9.53 +0.07*
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W Y4 ] it B2 i R 2k
Items Pregnancy time (d) Control group CHR group Fermented CHR group
JEREER ] 30 9.54£0.06 9.79 £0.08 9.65 £0.07
Firmicutes 60 9.56 +0.07 9.73 0. 11 9.63 +0.08
[1g( copies/g) ] 90 9.44 +0.06" 9.38 +0.05" 9.67 +0.08"
FLRRKT 30 6.87 +0.19 7.14 £0.27 6.92 +0. 14
Lactobacillus 60 6.26 +0.19 6.74 £0.38 6.36.+0. 13
[ 1g( copies/g) ] 90 6.84 +0.05" 6.38 +0.11° 7.33 £0.22°

T A R/NEG F LR AT RS ) LA 22 5 i (P <0.05) . T,

Note ; different lowercase letters in the same row significantly differ (P <0.05). The same as below.

22 REPHEWESEEFEGHEREHBSENF  05) IR 60 d i, KEErh A H LR NIR | HAE

i NEIVTRRFIEL SCFA 755 i 35 5y 7 0] HRZH A 24 7 41
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F4 REBPRAENEIRBEEETEEREHIBEENIE(n=8)
Table 4  Effects of fermented Chinese herb residues (CHR) on fecal contents of short-chain fatty acids (SCFA) in pregnant sows (n =8)

e YRR A] PagiEt] ik Rk
Items Pregnancy time (d) Control group CHR group Fermented CHR group
7 30 5.84£0.50 5.79 £0.45 8.30 £2.52
Acetate (mg/g) 60 5.39.+0.20" 5.42 +0.59" 8.43 £0.74*
90 4.04 +£0.27" 4.65 +0. 14" 5.18 +0.38"
LA 30 2.50 £0.13 2.750.16 2.57 +0.44
Propionate (mg/g) 60 2.41£0.07" 2.27 +0.29" 3.53 +0.35°
90 2.11+0.13> 2.34 +0.04% 2.60 +0.17*
T 30 1.71 £0.09 1.40 0. 14 1.77 £0.35
Butyrate (mg/g) 60 1.68 +0.15% 1.40 £0.22" 2.17 £0.18*
90 1.05 £0.12 0.92 £0.11 0.96 +0.08
AR 30 0.36 +0.06 0.33+0.04 0.50 +0.08
Valerate ( mg/g) 60 0.41 +0.04 0.33+0.04 0.48 +0.05
90 0.14 +0.03 0.17 £0.05 0.22 +0.04
ARG TR 30 10.40 +0. 69 10.27 £0.59 13.14 £3.05
Straight-chain_fatty acids 60 9.89 +0.28" 9.43 £0.94" 14.61 +1.03*
(mg/g) 90 7.33 £0.43" 8.08 +0.22% 8.96 £0.42°
BT 30 0.27 +0.03 0.26 +0.02 0.37 +0.06
Isobutyrate (mg/g) 60 0.35+0.04 0.27 +0.01 0.28 +0.04
90 0.22 +0.04 0.17 £0.02 0.20 £0.02
SRR 30 0.58 +0.04™ 0.44 +0.03" 0.70 0. 08"
Isovalerate (mg/g) 60 0.55 +0.05 0.54 £0.04 0.59 £0.09
90 0.34 +0.04 0.39 +0.03 0.40 +0.04
e s
Branched iff’j;’fyﬁ Eiid (mg/e) 30 0.84 £0.06™ 0.70 £0.03" 1.06 0. 12°
60 0.90 +0.07 0.81 +0.04 0.87 +0.13
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WH T PR ) X IR H it K 2 4
Items Pregnancy time (d) Control group CHR group Fermented CHR group
90 0.55+0.05 0.56 +0.03 0.59 +0.06
ST HENR TR
Total SCFA ( mg/s) 30 11.24 £0.71 10.98 £0.62 14.20 £3.13
60 10.79 £0.34" 10.24 +0.95" 15.48 +1.10°
90 7.88 +0.48" 8.64 +0.23" 9.56 +0.46"
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Table 5 Effects of fermented Chinese herb residues (CHR) on fecal’contents, of bioamine in pregnant sows (n =8)

T H LEYRI ] it HE2 i 4 R 2yt
Items Pregnancy time (d) Control group CHR group Fermented CHR group
ahi 30 2.47+0.50 1.56 £0.21 1.18 +£0.44
Tryptamine ( pg/g) 60 0.22'40.05¢ 0.49 +0. 10" 1.92 +0. 10°
90 1.18 £0.44 1.91 £0.10 1.19 £0.23
KM 30 7.21 +0.61° 7.42+0.91° 4.44 +0.79"
Phenylethylamine 60 3.70 +0.58" 5.37 +0.35" 11.13 £0.74*
(pe/g) 90 6.80 +0.86" 10.70 +1.22° 8.86 +0.43%
i iz 30 3.17£0.23 2.81+0.33 3.02 £0.31
Putrescine (ug/g) 60 2.83 +0.25° 2.89 +0.19° 1.96 +0.23"
90 2.05+0.29" 3.82 +0.38° 3.60 £0.40°
J7 1 30 3.40 £0.46° 1.88 +0.22° 1.07 0. 11"
Cadayerine (png/g) 60 1.23 £0.21" 1.29 20.11° 1.33 £0. 10
90 1.54+0.12" 3.43 £0.27° 3.38 £0.30°
1,75 — e 30 0.73 +0.06 0.57 +0.04 0.66 +0.09
147 -heptanediamine 60 0.81 +0.06 0.77 +£0.02 0.89 +0.07
(pe/g) 90 0.84 £0.05" 0.88 £0.04" 1.05 £0.04*
it e 30 1.13£0.23 1.00 £0.21 0.61 £0.12
Tyramine (pg/g) 60 0.47 +0.06 0.55+0.07 0.69 +0.26
90 0.84 £0.25" 0.54 £0.07" 3.28 +0.60°
WA I 30 7.53+1.03 8.96 =1.54 7.17 £0.67
Spermidine (ug/g) 60 5.05 +0.86 7.23 +0.86 4.05+0.85
90 5.01 £0.25" 5.73 £0.51" 8.18 +0.78"
b 30 1.25 +0.27° 0.54 +0.12" 0.73 £0.08™
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W Y4 ] X HE 21 LR R 27 21
Items Pregnancy time (d) Control group CHR group Fermented CHR group
Spermine (pg/g) 60 0.59 +0.08" 0.87 +0.13® 1.18 +0.13*
90 0.73 £0.04® 0.60 +0.05" 0.79 +0.04°
JENaER /)il 30 26.89 £1.72° 24.74 £2.44% 18.88 +1.99"
Total bioamine (pg/g) 60 14.89 +1.68" 19.47 £1.32° 23:14 + 1,143
90 18.99 +1.07" 26.75 = 1.86° 30.34 = 1.87°
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