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Table 1 Composition and nutrient levels of basal diets (air-dry basis) %

UiH Items

UEYR BRI RR Pregnant

WL B TR Lactating

sows' diet sows' diet
J7%} Ingredients
EK Corn 60.30 58.65
#%k Wheat bran 23.50 5.00
/NZEH Wheat flour 2.00
Eil Soybean oil 4.00
S Soybean meal 12.00 20.50
lifif 2 %) Enzymic protein powder 3.00
B O ¥ Imported fish meal 2.50
WER Lys 0.12 0.15
S AR Thr 0.03 0.05
BB Val 0.10
5277 Antimildew agent 0.05 0.05
UL IR RS IRl Pregnant sows’ premix” 4.00
WIS TR R Lactating sows’ premix? 4.00
&l Total 100.00 100.00
B 7K Nutrient levles”
AL AE DE/(MJ/kg) 15.23 15.56
FH DM 98.00 97.74
N EE 5.16 6.02
L4 CF 3.60 3.54
FEA CP 14.17 19.78
FLK 3 Ash 5.61 5.95
WER Lys 0.98 1.53
HEM Met 0.12 0.16




7R Thr 0.68 0.99

D945 T st R B4 Provided the following per kilogram of the diet: VA 10 000 IU,VD 2
500 IU,VE 100 IU,VK 2 mg,VB, 10 mg,VBg 1 mg,VB1, 50 ug, ZALEHH choline chloride 1 500
mg,Fe 80 mg,Cu 20 mg,Zn 100 mg,Mn 45 mg,I 0.7 mg,Se 0.25 mg.

DT SRR A Provided the following per kilogram of the diet: VA 15 000 IU,VD 3
200 IU,VE 50 IU,VK 4 mg,VB, 4 mg,VB, 10 mg,VBs 3 mg,VB, 20 ug, & ALAEHH choline
chloride 800 mg,Fe 120 mg,Cu 20 mg,Zn 112 mg,Mn 24 mg,1 0.5 mg,Se 0.4 mg.

AL EE TG, 4 Nszi{E . DE was a calculated value, while the others were
measured values.

1.3 AR E

TR AEYR 110 d M5 21 d, BEHBEALICEE 8 Sk BERE (M S SR &, —80 C
A7 . #1 QIAamp DNA Stool Mini Kit(QIAgen, {2 ) ) J7 =42 UM AE Y DNA, F T4
€ PCR 7. AW € B PCR W5E 2% f & U ik, 45 SR DA o0 383 PP 3 1 i
AW H LB B [1g(CFU/g) [ R « UAEP 4% i€ & PCR BIRF R 51 N3 2, i BilgE
THRRBEARA R A 7 &

R2HE RS A

Table 2 Group-specific primer sequences for bacteria

4HTH Bacteria F%| Sequence (5'—3') FEHI KN Product size/bp

XA Bifidobacterium F: TCGCGTCYGGTGTGAAAG 128

R: GGTGTTCTTCCCGATATCTACA

KB Escherichia coli F: CATGCCGCGTGTATGAAGAA 95

R: CGGGTAACGTCAATGAGCAAA

LA E Lactobacillus F: AGCAGTAGGGAATCTTCCA 345

R: ATTCCACCGCTACACATG

1.4 FBERAEARU =28 &0 e
SR SR R U2 Hrh B TR (IR 2. TR, TRRRURER). SCHENE IR
(BCFA, BFEFTEMS LR PLAM SCFA (HAMEIIR+BCEFA) HI&E: K&K



e ST oA Rl
1.5 HdRgeit 500

I HAE FH Excel 2010 HEATHI P #H S, FH SPSS 22.0 HAFHEAT /5 Z 0 M Fl ¢ ki . 4K
i LSRR E R "R R . P<0.05 R &7 3, 0.05<P<0.10 £ H B,
2 R0
2.1 GAPHRVAS o v 24 3 o) 0k B4 S M 6 AR W R 1 R

M 3 W1, SufRRALRI b, R b 24 A RERE P S 2 A v LR AT T A S
(P<0.05), F=ai A= JG FE b KA AT B 80 W PR (P<0.05); SR 2l tt, K
2 AL BESE 7R 5 S b K AT B AR R BRI (P<0.05) . FLIR AT 1 B0 B 1 i %
(P=0.090). S/ RIAHLL, & ALBEE ™ 5 S o OOUBORT B B B35 TR (P<0.05), Hh2hil
HBERE P o 26 R AT I HCE RS (P=0.096).
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Table 3  Effects of dietary herb residue (HR) preparation on fecal microbial population in sows

1g(CFU/g)
Xof HRAH 2l H B 25 T4
IiH Ttems
Control group HR group Fermented HR group
FERT Antepartum  6.234+0.313  5.713+0.290 5.977+0.190

XA H#  Bifidobecterium
F=J& Postpartum

FEHI Antepartum
AFEA B Lactobacillus
F=J& Postpartum

FEHI Antepartum
KW Escherichia coli
F=J& Postpartum

4.559+0.131"
6.824+0.316
6.769+0.189"
6.965+0.612°

6.657+0.255%

4.804+0.102"
6.916+0.399

6.913+0.383%
5.546+0.472°

6.602+0.369°

4.751+0.148"
6.758+0.169

7.621+0.256™
5.132+0.678°

5.534+0.319°

ORGP RTHERZE S R (P<0.05), FATHEE)R s AR T BEROR Z 57 W3 (P<0.05).

LESGE

* mean significant difference (P<0.05) compared with antepartum. Data in the same row with

different letter superscripts differ significantly (P<0.05). The same as below.
2.2 VARSI o 24 ) R BEAE 26 SCFA & 215
HIZE 4 FIR1, X REALAHLE, b 2G4 BERE ™ A 20 o oy I 2 B R . (P<0.05)

T (P=0.086). HEEMENITE (P=0.068) i SCFA (P=0.089) & EMn#ss, Kt



2yt RGP RT2E R R (P=0.068) TR (P=0.082). HEEARITER (P=0.058) FlE SCFA
(P=0.064) F&ER2IES . Sraittt, SHABEEEEY K. WK, TR, B
REWIR . 7 TR SCHENGITRRAIE SCFA & BN (P<0.05) , X MR A1 A b 24
MRS EEEE N (P<0.05) .

R4 RIS I 25 A RN B 268 SCFA 5 &IN5

Table 4 Effects of dietary HR preparation on fecal SCFA contents in sows mg/g
of B2 SEESHC) KRR
WiH Items
Control group HR group Fermented HR group
F=HT Antepartum 2.7740.50 3.9540.67 4.3340.41
TR Acetate
7 J5 Postpartum 7.1940.66" 6.61+0.58" 5.87+0.43"
F4HT Antepartum 1.23+0.13° 1.71+0.14* 1.5640.18"
& Propionate
75 Postpartum 2.5240.23" 2.734+0.23" 2.61+0.14
F=HT Antepartum 0.70%0.07 0.98+0.12 1.014+0.17
T2 Butyrate
7 J5 Postpartum 1.68+0.25" 1.4540.117 1.5140.11
F=HT Antepartum 0.2340.03 0.30%0.03 0.27+0.03
J&J: Valerate
75 Postpartum 0.36+0.03" 0.3340.03 0.380.02"
BEHEMRIGER Straight-chain  P* Al Antepartum 4.93+0.69 6.94+0.93 7.171+0.56
fatty acids 7 J& Postpartum 12.06+1.12" 11.13+0.78" 10.06+0.60"
F=HT Antepartum 0.2040.02 0.2540.02 0.24+0.02
5 TR Isobutyrate
7 J5 Postpartum 0.340.02" 0.40+0.07" 0.340.02"
F=HT Antepartum 0.5440.06 0.5240.07 0.65+0.06
SRR Isovalerate
7*J5 Postpartum 0.660.04 0.69+0.05 0.73+0.04
4% 8 Wi B Branched 7R Antepartum 0.74£0.08 0.77£0.09 0.8910.06
chain fatty acid 75 Postpartum 1.000.06" 1.0940.09 1.0740.04
A4H BE g Wi BR Total PR Antepartum 5.67+0.76 7.71£1.00 8.0640.59
SCFA 7 J& Postpartum 13.06+1.16°  12.22+0.85" 11.1340.61"

2.3 GRS b 25 A R BEAE S AE A i R
5 Al A, SXMRAIALL, TGl A RS P i S P ok %, 77 a3 R 1,75 %

I & s 45 38 25 BRI (P<0.05) 3 R 25 L BHE P2 Rl S P 2K 2% (P=0.054). & I



(P=0.063) A1) % (P=0.069)

TR R E OGS,
PR ZREAL (P<0.05) , 77 Ja F6(H b A & B th B 25 fR IR (P<0.05)

1,7-5¢ [ WghE . NERS R RURG % & &
KB JE & E

YIRS R, SR, 0 R R R UK B B (P<0.05) , R 2 A
(P=0.072) AUk (P=0.085) ¥R nwass, REEHLGEAE ) . 1,7-B8 BB i1y B

W (P<0.05) .

5 ARSI b 2 ) R0 BERE SR b AR W R
Table 5 Effects of dietary HR preparation on fecal bioamine contents in sows ng/'g
UiH Items PRl 2 2 KB ZiE A
Control group HR group Fermented HR group
% Tryptamine 7RI Antepartum 0.62+0.20 0.35+0.14 0.57+0.12
7#J5 Postpartum 0.61+0.15 0.54+0.15 0.71+0.16
K F4HT Antepartum 7.704+0.88* 5.41+0.22° 5.91+0.33%
Phenylethylamine 7% JG Postpartum 5.87+0.99 5.03+0.67 6.35+0.72
& B% Putrescine 7RI Antepartum 5.65+0.93 4.354+0.39 3.81£0.28
7*J5 Postpartum 5.06+0.90 4.60+0.66 5.14+0.84
J'l% Cadaverine P i Antepartum 2.9340.38 2514031 2.03+0.23
7*J5 Postpartum 4234093 430+0.82 43540.55"
1,7-B¢ % B Antepartum 0.6740.06 0.6040.03% 0.54+0.01°
1,7-Heptanediamine 7 J& Postpartum 0.87+0.09* 0.630.06° 0.70+0.04*
Ji% % Tyramine F4HT Antepartum 1.714+0.34* 1.0840.30" 0.56+0.04°
7 J5 Postpartum 3.16+0.79* 1.24+0.25° 1.1640.19"
WAk HE Spermidine F4HT Antepartum 17.34+2.80° 12.17+2.06™ 9.48+1.42°
7*J5 Postpartum 5.64+0.73" 8.77+2.15 6.99+1.20
Kl Spermine F4HT Antepartum 1.69+0.28" 1.414+0.30" 0.83+0.17°
7*J5 Postpartum 0.51+0.06" 0.67+0.23 0.600.09
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o, ZBRATE N FIZEA b R 40 MR TE 4 B G e R IR, IR B 5 S RIRIES N
BURSEGERE s TR S B B A b A0 M 0 E B AR UR R, T DAL R A b R 4
SEEME, IR AE KR BT RN RS SR IR TR A B R IR AR
SRR SRR IR, R v B R A AR AR Y AT R R, TR
0 2 v R v 2V R A RS W R M R, 3N T S M SCRA I8 &
SCFA TE45 I Bk 7 ATAE R UE b L R A Ah B X I TE L 43 Rk R 3 ik ke 30 5 £
FAP: 534k, ERIAE RS 5 5 TR LA X E FR R M. Rk, i SCFA ({4
WA R T B ARG LR E - L3RR R AT RE R R A vh 250 rh &5 1R B 41 4 T J5 1 o
PRAAHE R BEP= e SCRA U™, I & e rh 2438 h 047 K SLBR TR 2 2 06, T 389 Jon i 16
1 SCFA & &M SR RIHIE, 75 bR S AN GRS 14.17% M & 5
Jiis 5.16%FM RN« 0.98% N Z ER A 0.68% JF 2 IR, Wb FLBTHE S 19.78% M E T 6.02%H fiF
7 1.53%EBR AN 0.99% 5 & IR ), AP K™ £ ¥ SCFA KBRS e, RILA™ Hrxs e
. 2R R R R rh 25 2 S s SCFA & 5.67. 7.71 F1 8.06 mg/g, fi/™ )5 % 4H
FEF 5 SCFA SN 13.064 12.22 A1 11.13 mg/g, AH 1AM 7N & B b 245 75t 7 5 BEE 3%
f#irh SCFA HIFZMIA 2% .
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B AR, GRS BN 2 % I 2 R — R BRI T RERE A J0E h E
i, X ARES A b KT R R R 0. AW FC R, (RIS i m] . 35 4
AR HE B, T STV A R e M 5 T v A A i S R R A R P P, SRR TR R
IR B vh 25 A R T4 LR A 3 . AR T, SPERTRT B, 7RIS RERE S0 R AR Wl
(S B3, AT A5 LR R R R S R I O . HE R RO B fe R W, 4
R Fo 77 % K ST DR R 8 o B4 4 1 vh A e 1
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Effects of Dietary Fermented Herb Residue on Fecal Microbes and Their Metabolites in
Peripartum Sows
LI Huawei'? SU Jiayi' HU Chengjun' YIN Yulong' WU Lingying® KONG Xiangfeng'"
(1. Key Laboratory for Agro-Ecological Processes in Subtropical Region, Hunan Provincial
Engineering Research Center of Healthy Livestock, Scientific Observing and Experimental Station
of Animal Nutrition and Feed Science in South-Central, Ministry of Agriculture, Institute of
Subtropical Agriculture, Chinese Academy of Sciences, Changsha 410125, China; 2. School of
Animal Science and Nutritional Engineering, Wuhan Polytechnic University, Wuhan 430023,
China; 3. Hunan Co-Innovation Center of Utilizing Plant Functional Components, Changsha
410128, China)
Abstract: This study was conducted to compare the effects of herb residue (HR) and fermented HR
on fecal microbes and their metabolites in sows, to provide the basis for their application in sow
production. Sixty crossbred sows with the same expected date of delivery during the 2 to 4 parities
were used and randomly allocated to one of three groups with 20 replicates. The diets were
supplemented with 2 kg/t of rice bran (control group), 2 kg/t HR, or 2 kg/t fermented HR,
respectively, in the same basal diets. These diets were fed from 85 days post service to postpartum
21 days. Eight sows per group were randomly selected to collect the fresh feces at 110 days of
pregnancy and postpartum 21 days, respectively, to analyze the amount of microbes, contents of
short-chain fatty acid (SCFA) and bioamines. The results showed that the fecal propionate content
at antepartum from sows in the HR group was significantly increased (P<0.05), the fecal contents
of butyrate (P=0.086), straight-chain fatty acids (P=0.068) and total SCFA (P=0.089) displayed a
trend toward increasing, and the fecal content of phenylethylamine was dramatically decreased
(P<0.05), as well as the fecal contents of 1,7-heptanediamine and tyramine at postpartum (P<0.05),
when compared with the control group. The fecal contents of 1,7-heptanediamine, spermidine, and
spermine at antepartum from the sows in fermented HR group were significantly decreased
(P<0.05), the fecal contents of acetate (P=0.068), butyrate (P=0.082), straight-chain fatty acids
(P=0.058) and total SCFA (P=0.064) displayed a trend toward increasing, and the fecal
Lactobacillus amount at postpartum was dramatically increased (P<0.05), while the fecal
Escherichia coli amount, tyramine content at antepartum and postpartum were significantly
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decreased (P<0.05), when compared with the control group. These findings suggest that dietary
HR or fermented HR can improve the balance of hindgut microflora and increase the SCFA
ccontent, while decrease the contents of bioamines, which is beneficial to supply energy and
improve the health of peripartum sows.

Key words: pregnant sow; fermented herb residue; faece; microorganism; metabolites
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