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Effects of Dietary Supplementation with Fermented Herbal Residues during
Perinatal Period on Faecal Microorganism and Their Metabolites in Sows
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Abstract; This study was conducted to explore the possibility of the dietary supplementation with herbal residues( HR)
in sows. Sixty crossbred pregnant sows with close expected date of delivery during the 24 parities were used and random-
ly allocated to one of three groups, representing the control group, HR group, or fermented HR group,to determine the
effects of the HR and fermented HR on faeces microbial population and its metabolites. The results showed that the fecal
contents of acetate , propionate , butyrate , straight-chain fatty acids,and total short chain fatty acids(SCFA) at antepartum
from the sows in HR and FHR groups significantly increased( P <0.05) and the ratio of branched-chain fatty acids to
straight-chain fatty acids dramatically decreased( P <0.05) when compared with the control group;the fecal contents of
phenylethylamine at antepartum and tryptamine at postpartum from the sows in HR group significantly decreased ( P <
0. 05) ;the fecal contents of spermidine, spermine, and Lactobacillus at postpartum dramatically increased (P <0.05),
while the population of Escherichia colisignificantly decreased( P <0.05) from the sows in FHR group. These findings
suggested that dietary supplementation with the fermented herb residues can improve the balance of intestinal microbial
flora,increase the content of SCFA ,which can improve the reproduction performance of gestation sows.
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Table 1  Ingredients and nutrient levels of basal diets( air-dry basis; % )

SNl
Ttems

SRR L TR

Pregnant sows’ diet

RS ]

Lactating sows’ diet

J5E} Ingredients
FEK Corn
F %k Wheat bran
/NZZH) Wheat flour
5.1 Soybean oil
FLH Soybean meal
-7 75 19 8 Enzymic protein powder
45 Imported fish meal
BRI Lys
JhEBR Thr
4R Val
B 755 Antimildew agent
YU RES% 52 4 BUR K} Pregnant sows” premix')
WFL AL A A UK Lactating sows” premix”)

60.30 58.65
23.50 5.00
2.00
4.00
12.00 20.50
3.00
2.50
0.12 0.15
0.03 0.05
0.10
0.05 0.05
4.00
4.00
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T H T BR B A A A VS IRE S AT

ITtems Pregnant sows’ diet Lactating sows’ diet
&t Total 100. 00 100. 00

#327KE Nutrient levles®
THALfE DE(MJ/Kg) 15.23 15.56

T i DM 98.00 97.74
HLIR EE 5.16 6.02
H1LF 4 CF 3.60 3.54
HEE CP 14.17 19.78
HK 43 Ash 5.61 5.95
AR Lys 0.98 1.53
AR Met 0.12 0.16
JRE R Thr 0.68 0.99

D R R AT SR AR ER . VA 10 000 TU, VD 2 500 TU, VE 100 1U , VK 10 IU, VB, 10 mg,VBg 1 mg, VB, 50 wg, 58 fL/HHE 1500 mg, Fe 80
mg, Cu 20 mg,Zn 100 mg,Mn 45 mg,1 0.7 mg,Se 0.25 mg,z)fﬁ{ﬁ'ﬁﬂ»jﬁﬁ:%ﬁ/ﬁﬂ*ﬁ}%ﬁ?VA 15 000 1U, VD 33 200 IU, VE 50 1U,VK 4 mg, VB, 4
mg, VB, 10 mg, VB4 3 mg, VB, 0.02 mg , LR 800 mg, Fe 120 mg, Cu 20 mg,Zn 112 mg,Mn 24 mg,10.5 mg,Se 0. 4 mg;3) HALEE i EE, '

ARAEHR AT

Note ;" The premix provides the following per kilogram of diet: VA 10 000 TU, VD 2 500 IU,VE 100 TU ,VK 10 TU, VB, 10 mg, VB, | mg,VB,, 50 pg,
choline chloride 1500 mg,Fe 80 mg,Cu 20 mg,Zn 100 mg,Mn 45 mg,10.7 mg,Se 0.25 mg;2 The premix provides the following per kilogram of diet ;
A 15 000 1U, VD 33 200 IU,VE 50 1U,VK 4 mg, VB, 4 mg, VB, 10 mg,VB; 3 mg, VB, 0.02 mg, choline chloride 800 mg,Fe 120 mg,Cu 20 mg,Zn

112 mg,Mn 24 mg,10.5 mg,Se 0.4 mg;*’ DE was calculated value,and others were measured values.

1.3 EEMEVBERERE~HNE
TR IR 110 d F7= )5 28 d, B2 AL
WAE 8 SKBRREI B B ZE 0 , 28 A 10 mL JOTE 2500 45
H1-80 CHRAF, MM AEM RN ESHELH
LR VR D 9k, G5 SR LA T 2 P A R A
P& DR R BUE [ g (copies/g) | 7R s FEMV T4
Je o SR FHARH € 33 i I AP g SCFA 1 %
T Vet ASEC R D €00 30 A ) L e | e A 26 L 22 L
EEL7/]iaen R
1.4 HIEREBS5HH
5 Z A ] Excel 2010 #4797 20 4 B 5,
SPSS 22. 0 A4 T 5 22 0 A A e K o BRaE LA

P £ ARUEIR” R, P<0.05 BRERE#,0.05
<P <0.1 BRAZHEE,

2 #ERESH

2.1 fARFRINAZE 6 SR EE P REDE
ERFME

I 2 AT, S0 R AL AR L, AT b 28 B
FAHEFLIR AR AN (P <0.05) K IHFF %k
BB ERER (P <0.05) ; =Rkt , 7 5 4 A 5 41
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R2 HHENFHEEEDREDHENT N
Table 2 Effect of herbal residues( HR) on fecal microbial population in sows [ lg( copies/g) ]

ELoN pogicE| h2iE R 2 2H
Tterms Control group HR group Fermented HR group
R AT Bifidobecterium F=HI Antepartum 6.23 £0.31 6.34 +0.63 6.22 +0.33
72 )5 Postpartum 4.55+0.13"* 4.51+0.07* 4.71 £0.09*
AR Lactobacillus SR} Antepartum 6.82+0.31" 7.43 £0.20° 7.82 £0.23%
75 Postpartum 6.76 +0. 18" 7.28 £0.27% 7.68 £0.21°
KIGHFFE E. coli FEHI Antepartum 6.96 +0.61° 6.38 £0.13% 4.85+0.61"
7=J5 Postpartum 6.65 +0.25* 6.01 +0.28% 5.35£0.43"

TE: " FOR5 7R R ZE 5 B35 (P < 0. 05) | [RIFTHdi 8 b A R] 7 RE R R 225 35 (P <0.05) o T 3RIR].

Note: ™ indicated significant difference( P <0.05) when compared with antepartum. Data in the same row with different superscripts differ significantly (P

<0.05). Same as below.
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Table 3  Effect of herbal residues( HR) on fecal SCFA contents in sows(mg/g)

Eiztan X B ZH Pt gl AL
Tterms Control group HR group Fermented HR group

LR Acetate F=H Antepartum 2.77 +0.50° 5.49 £0.56° 5.44 +0.82*
7= J5i Postpartum 7.19 £0.66 " 6.02 +0.28 7.07 £0.51

N2 Propionate F=Hi Antepartum 1.23 +0.13" 2.03 £0.27* 2.06 +0.30"
7=J5 Postpartum 2.82+0.23" 2.71 £0.16 2.74 +0.21

TFR Butyrate F=HI Antepartum 0.70 £0.07" 1.34 £0.17° 1.09 +0. 09"
77 J5i Postpartum 1.68 £0.25" 1.55 +0.05 1.49 £0.26
JPR Valerate FZHi Antepartum 0.23 £0.03 0.34 £0.05 0.30 +0.03
72 )5 Postpartum 0.36 +0.03 * 0.37 £0.02 0.35+0.04

S AEAR IR Straight-chain fatty acids P Hij Antepartum 4.93 £0.69" 9.20£1.01* 8.99 +1.07*
7= Postpartum 12.06 +1.12~ 10.34 +0.38 11.64 +0.89
S5 TR Isobutyrate F=H Antepartum 0.20 £0.02 0.32+£0.04 0.34 +0.08
7= J5i Postpartum 0.34£0.02" 0.32+0.01 0.36 +0.03
SN R Tsovalerate F=HJ Antepartum 0.54 £0.06 0.71 £0.10 0.64 +0.07
7=)5 Postpartum 0.66 £0.04 0.69 £0.05 0.64 +0.04
X HENR IR BCFA F=HI Antepartum 0.74 £0.08 1.03 £0.14 0.92+0.13
77 Jii Postpartum 1.00 £0.06 " 1.01 £0.05 1.00 £0.05

SR/ ARG ITR B/S il Antepartum 0.16 £0.01° 0.11 £0.01" 0.10£0.01"
7=J5 Postpartum 0.09 £0.01 " 0.10 £0.01 0.09 +0.01

SEHERE TR Total SCFA F=Hi Antepartum 5.67+0.76" 10.23 £1.13* 9.91£1.17°
7=J& Postpartum 13.06 +1.16 " 11.65 +0.37 12.65 +0.92

2.3 {AMRMAPHAERFIGSEEFERBIRME  ZEHRMEPGIRMIER RS/ EFYAEE (P
RESENRM >0.05) ;75 5P BUAH G, v 24 1 20 2 rpg| e 2
M 4 AL, S0P IRATAR LG, th 2 R R RE . R B FEAR(P <0.05)
x4 HHENSREFETERNEREZSENZN
Table 4  Effects of herbal residues( HR) on fecal indole and skatole contents in sows( ug/g)

Ti H X B ZH it gl AL
Items Control group HR group Fermented HR group
5| Indole F=H Antepartum 12.33 +1.62 17.94 +3.49 13.82 £2.55
7= J5i Postpartum 11.09 +1.41 8.47 +£0.96 " 8.32+0.79
#& )L Skatole F=HJ Antepartum 21.09 +£3.60 19.70 £3.90 17.63 +1.40
7=J5 Postpartum 13.99 +2.82 20.08 +3.04 14.22 +1.73
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P e 24 20 B 2 P RS B 7 i R RN (P =
0.096) .1,7-BE i fr it I (P =0.053) .

x5 PAENSREEDEYRIENZN
Table 5 Effect of herbal residues( HR) on fecal biogenic amine contents in sows( (g/g)

Eiztan it B2 rhid 4 R 2yt 2
Items Control group HR group Fermented HR group
% Tryptamine P} Antepartum 0.62 +0.20 0.17 £0.05 0.58 +0.21
72 J5 Postpartum 0.61 £0.15° 0.22 +0.06" 0.39 £0. 11
#: 2 % Phenylethylamine P Antepartum 7.70 +0. 88" 4.88 £0.49" 6.79 £0.92%
77J5 Postpartum 5.87 +0.99 5.13+1.13 5.25+0.38
Ji& I Putrescine P21 Antepartum 5.65+0.93 4.47 +0.46 5.89 +0.92
7= J5 Postpartum 5.06 £0.90 4.82 +0.56 4.31£0.64
J7 % Cadaverine SR} Antepartum 2.93 +0.38 2.69 +0.46 2.79 +0.33
7 J5 Postpartum 4.23+0.93 3.48 £0.45 3.5320.71
1,7-B5 % 1,7-heptanediamine ~ 7={i Antepartum 0.67 +0.06 0.66 +0.05 0.61 £0.02
7J5 Postpartum 0.87 +0.09 0.85+0.08 0.86 +0.09
AR Spermidine P} Antepartum 17.34 £2.80 11.58 £2.08 15.46 £1.43
72J5 Postpartum 5.64 £0.73"~ 9.28 £1.35% 10.78 £2.41°
Kz Spermine FETiT Antepartum 1.69 +0.28 1.13 +£0.17 1.37 £0.20
7 J5 Postpartum 0.51 +0.06"* 0.72+0.13® 1.19 £0.33*
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