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R EETh 2 S AR B SRR IR AR S BT TEFR A S
Rpap12 AApff2 sk 52 OUER? TR fLpig 123
(LEIRCRN K, SIIEESERE, M5t 210005; 2.t Rl B #ifs ol AR ST, 19
BE AT TR F G, R RS E IR SRR I SR, Kb
410125; 3. Y DIEE R A AT PR EE oL, 1KY 410128)

B AR B TENE TR b 25 o S YR BERE B M BRI E R , SE  E R AR S
FFLETEHRR T AR L RIGIET 3~5 AR ARIAIT IR K <k [ =7t
B 75 3k, BENLY N 341, 4R41 25 W, SR APRILREAAR, 25 HE AR K B rp 25 41 4
TFE AL PR PRI 1.5 Kot (¥ rh 2 AR I h 2 R O BN IR, ot iR
MR BE R, B PR PRI A B B AT ) A 5 BRI AEAMAEE . 43T RERE A
YREE 45 K. B 75 KA 114 K (5 aR), HRABENIEE 8 Sk, H&# kR, 4
B, W5E RSB A AT AR . 45 BRI . TR N rh 24 B I v 245 0 B 1)
FETERETC R 5 (P>0.05), Xt BRLIAILL, ARUREE 114 KN, RIEE 254100 MK
(TP SEEEFE (P>0.05), 2k 4RIk B 25 5 411 i 3K i 2 5 i e 1 - ] e
(HDL-C) MM#HEREE A-HE R (LDL-C) SEEEFmE (P<0.05); &FYRH 45 KA,
Hh 2 AR B v 24 A A o et S SR (CAT) iR THR (P<0.05),  [RIR Il 26
PERERREE (ALP) JEMES 25 FEIC (P<0.05). £ BFTIA, TRARVSIN 1.5 kgt K1 rh 2538 AN 5200
IR BHE B ERE, (E A7 — e FERE b SGENUIARMRI, W sRbT A T Re.
DCERAA] . RN WEURBRE, BRMERE: NS BUELIERS
5325 S816 SCERBR IS : A ST

YA R ADRHNAR I BE 0 e 33k 2h W AL KR B 4 Zh A 1236, B U FH 2 RN R Y 2
P A ARG 5 G ) o o 24 0 ek o = A R & Hh 2453 (Chiinese herb residues, CHR),
HA R FEHEFRY R, K ZhE. FEE YR EY R, & B AR A
SR PE W2 BHUR, B 25 IR sE . FIHEY R AL B 253, FRR A e, PR 2f
U RBEPUETRE T, HP A AR AR A Rk, R AR T 2 T R R A )

Wehs H #: 2016-12-20

FEETNH - IEG A RIS PR DS MR SOOI H  (2014GK1007); H S B RHIFHLAAF A A
BRBELI (2013TF3006); A1 [E TREPE & A 7T H (2015-XY-41)
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BRI 529 25 5205 ik & Ok FT RS R RRIMRY A A8 PR B8 B 2% 3L B HF
FRW, G2 RFE T S/ RO BUSAE /10, RSN B 3 B, YR 2 RERE2S
ZH B R I TP 2 VA AT HE — e PR AR e B () BT P RE AT 1 AR KRR, R TR 24
R MR B AR, SRR S TR L L R R AN H RS A R i R e v 24
W RTLE— AR AR WA R 0 A KR RE AN IR 40 Ak 2R 8L, RS A8 SRR B I B A 27 A K
BIEMESR, SENUAT B RIHE, SFEEHER . I8 LE WK FIBE MR,
HH 24 ¥ R A P 24 L T TG £ S FRLF 7 A RO 1Y, B G U R REAS A VR R R
ma PRI TR o DR, ARHFTEEHUN 250 AbAdr . Sl i AN b 3 S5 1 24 W 4% LU VR & S kAT
TR %, WTF TR IR R B S ML RE IR B2, SR Ik s 3% A= 40 2 HOR ST B AR AR AR
DFILAR FIALA, SRy R e b 24 3 /0 e O R T R o 1) L FH BRI

1 MRS TE

11 REE 2GR %

WIGVE P KIR G I P 2l , BXITE 2518 3 kg LB 257 3 kg, HEAP 251 4 kg A
255 6 kg, B2 8 kg LT G 2 kg, FEAZH 2 kg, RS 2 kg LA 25 2
kg FIHBZ5iE 2 kg GYLLFID), i BRIV EMRH AR A FHREE. K, Lk
Wy RLAPE R R A FRRIH R 2R A S Rl 6.0% 2 TRAT B (R B S A R R
KEFAITEE, TEEE=4X10°CFU/g), B 30 CHAFRE, HRETE 50 Clh, &K
22 0, RIBKEE3d; ¥AS . BIE ., XM MZAEMN 9 kg £ 5 9 kg O G R
By Hefh LO%E G M CHEERFEE . T BAR B AN FLER A, TE B #(=2X10° CFU/g), BT 32~
36 CH&M T REE2d. ¥4 2 Frh 2l REYIR G5, HET 32~36 CHAFNREE 2d, W
JEEAETH, WEas. K0, hABERREhABETTYR. MKS. HEARKR. M
e« S BRI £F 48 () & 250 i 89.37%11 97.25%. 9.429%#1 13.16%. 12.51%711 21.65%-
5.95%71 0.11%. 15.90 Fil 14.65 MJ/kg. 9.84%7/1 3.90%.

1.2 REaY. s SiEIRE

EiEFRIRE T 2015 4 6~10 H 7E i [ RL 2 A Al AR A 70T L F 7k 2k 5
HEMEAT o AR B IIBEAR — B 3~5 IR 1 X KA e R B 75 Sk, SR H#
RF e A BaL T 40 3 20, R4 25 3k, HRIMFR. T HEZH TN AL AR, Hh 25 M 2 T
FEFEREPARR PRI 1.5 Ko/t Hh 25 (R TaDRR, R 1 v 2 2L AR M AE B R R R R R N 1.5 kgt R
e v 2 S T TR o P 24 R R T 24 TR I AR A 7T R AR SRR« R0
AR . BERETTRRZ I NRC (2012) & 78 T ERCHI ok R, SR gRAT 90 R AIA M4k BEA#

2
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TRR, BEGRES 90 R E - fa MR FL R AR, FERHRRAL R SCE FR K AR 1. o 1H %
BB R 1L B R AT
R HARPRYLESE TR QT 26D

Table 1 Composition and nutrient levels of basal diets (air-dry basis) %
WA UEYREERE AR WFL BRI
Items Pregnant sows’ diet Lactating sows’ diet

JEEL Ingredients

K Corn 60.30 58.65
%k Wheat bran 23.50 5.00
/Ny Wheat flour 2.00
Il Soybean oil 4,00
EH1 Soybean meal 12.00 20.50
i % % (983 Enzymatic protein powder 3.00
B Imported fish meal 2.50
AR Lys 0.12 0.15
SHERE Thr 0.03 0.05
HER Val 0.10
52257 Anti-mildew agent 0.05 0.05
UEURTERE HUR AL Pregnant sows’ premix®) 4,00

WL R Lactating sows” premix? 4,00
#t Total 100.00 100.00

B 7#7KF Nutrient levles?)

JH1LEE DE/(MJ/Kg) 15.23 15.56
Tt DM 98.00 97.74
HAEW EE 5.16 6.02
HLEF4E CF 3.60 3.54
FEHR CP 14.17 19.78
LK 5; Ash 5.61 5.95
MM Lys 0.98 1.53
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EHER Met 0.12 0.16

e Thr 0.68 0.99

VAT SRR R IR M Provided the following per kilogram of pregnant sows’ diet:VA 10 000 IU, VD
25001U, VE100IU, VK2mg, VB210mg, VBs1mg, VB2 50 ug, S ALJEAL choline chloride 1 500 mg,
Fe80 mg, Cu20mg, Zn 100 mg, Mn45mg, 10.7 mg, Se 0.25mg.

2 NAET v i L BB AR Provided the following per kilogram of lactating sows’ diet:VA 15 000 IU, VD
32001U, VE501U, VK4mg, VB14mg, VB210mg, VBs3mg, VB1220 ug, FLAEEK choline chloride
800 mg, Fe 120 mg, Cu20mg, Zn 112 mg, Mn24 mg, 10.5mg, Se 0.4 mg.

DHAAE TG, HAHSENE . DE was a calculated value, while the others were measured values.

1.3 BREEGEIEREN E

SRR 2 MFIL ™ B BRRE R, B8 A1 2 P i AR B A R AT AR g BRI AR AR
14 FEECRES T

TR URES 4 K 5. 5 75 KA 114 K (4K, RABENE 8 SkBE, H
GFpCR M, JFFFEPUEE, 4000 r/min .0 10 min, I EEMHKF-20 CHRAF.

KM E A P (SEHE Beckman A7) JIE M S EH (TP). FEH (ALB).
Hh =M (TG). SHFERE (TC). Mm% EMEEH-HER (HDL-C) FI{IE B2 iR 81 (A -JH [
BE (LDL-C) M& & LA MR RREE (ALP) (R3& 1, Fad I AR A 2400 e k7m0l B IR
Y2 3 A= P B 7 P PR A R ) o SR FH i i S B A P RO 9 A 7 PR e A i I 3 v
HEMNER (CAT) RIEEMMEALEE (SOD) KL E BB H L (GSH) HI&E&.

15 HfEib

BIGHHEH] SAS 9.2 BAFREAT 7 2200 MT o A AL AR [F) — PR [F) — S AR SIA [ A R 4
) (B 20 AT SR R 7 22 0 M, KA Duncan VAT 2 E EbEL, DL-PIIEHRHER”
ToRGHER . P<0.06 AZESF &, P<0.10 AfHZLES.

2 HR50H
2.1 R AR A YR B S RER R
I35 2 AT AN, PEAEAN AR A] 3R A 25 PRI RS A& 2L 240 (3% 22 57 (P>0.05),
BERE 83 7 A7 2O P 3 A7 B DL S AT 9 B W0 28 8 M AT) A A A B & A T 2 T (B 3 2 R
(P>0.05).
R 2 REED AR YR B BE I RE RO RS T
Table 2 Effects of fermented Chinese herb residues on reproductive performance of pregnant

4
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99

100

101

sows (n=25)

i H Xof HEZH 2o Kl 25
Items Control group CHR group Fermented CHR group
ik &R % Estrus returning sow number 1 1 1
ZEREE S % Empty pregnant sow number 3 3 4

e BEE L %0 Abortion sow number 1 2 1

B rEAFHL Litter size 11.1340.58 10.7840.81 11.5040.67
FAIEATEL Alive litter size 10.7540.45 10.3340.97 10.830.95
W4 % & Birth litter weight/kg 15.4440.69 16.47+.76 15.5540.83
WIAEAMAE Birth individual weight/kg 1.4540.07 1.5840.08 1.4740.08

[EAT 500 8 br o RER R 22 5 AN 2.3 (P>0.05)
Values in the same row with no letter superscripts mean no significant difference (P>0.05).
2.2 R ZER AR YR B LR A A S B R
M2 3 AN, GEYREE 45 R, rhZilZHiMme TG & & 3 m 0 R A1 A % rh 24578 41
(P<0.05), H 22 FK I p 243 LML ALP 3 MR (R T IR AL (P<0.05); SE4RER 114
RN, e 253 LI % TP A1 TC 25 DU 23 M R I v 253 411 % HDL-C Al LDL-C
EREES T A (P<0.05), SRS 45 KREFHILL, EUREE 114 K vh 27 4LRUK %
AL MK ALB & & USRI 25 4L M3 ALP FEER 2 T & (P<0.05), Hzijilidl
AIXTIRZLIN A TP S E R H L (P<0.05); AEURES 114 R x4 %K HDL-C A1 LDL-C
Er RSB ECT LIRS 45 RFIH 75 RiF (P<0.05).
® 3 R AR R B I A S B
Table 3 Effects of fermented Chinese herb residues on plasma biochemical parameters of

pregnant sows (n=8)

TiH YE YRS (7] X 2H it de R 2 4
Items Pregnancy time Control group CHR group Fermented CHR group
HEH 35 45 X Day 45 30.5840.56 29.640.518 29.0240.528
ALBI/(g/L) ¥ 75 K Day 75 30.17+1.58 29.35:0.968 32.0740.72A

%5 114 K Day 114 30.55#.51 31.7240.78~ 32.88+.124
HEA %5 45 X Day 45 71.0340.66" 71.63+1.434 72.0841.31




102

103

104

105

106

107

108

109

110

111

112

113

TP/(g/L)

B TR M

ALP/(U/L)

et 25 J5E M o 1 - A

HDL-C/(mmol/L)

A% FEE i B - T e

LDL-C/(mmol/L)

S I i P

TC/(mmol/L)

Hiuh =g

TG/(mmol/L)

% 75 K Day75
% 114 X Day 114
% 45 K Day 45
% 75 K Day 75
% 114 X Day 114
% 45 X Day 45
% 75 & Day 75
% 114 X Day 114
% 45 K Day 45
3 75 K Day 75
% 114 X Day 114
3 45 K Day 45
% 75 K Day 75
% 114 K Day 114
% 45 K Day 45
3 75 K Day 75

3 114 X Day 114

75.1342.254

59.87+42.108°

33.70+1.822

31.0745.47

30.50+2.79

0.5240.02A

0.5140.044

0.4140.028°

0.6940.034

0.7440.07A

0.5040.048°

1.4340.05

1.4740.13A

1.1246.045°

0.2340.02°

0.3240.04

0.214.03

69.57+1.23A

63.2340.578a

20.3241.56°

27.834.61

30.10+.54

0.5040.0278

0.4640.018

0.5840.05"2

0.650.02

0.6240.04

0.6840.052

1.3940.02

1.2940.03

1.3540.08%

0.3340.042

0.3340.04

0.234.02

69.0242.59

67.02+1.042

19.93+1.708b

25.77+1.37/8

33.8343.834

0.5740.02

0.5040.02

0.65+0.042

0.6140.04

0.660.03

0.68+0.03?

1.40490.06

1.4040.03

1.6040.112

0.1740.028°

0.2940.02A

0.1640.018

[ 51 B8 JE A AN R RS 7 B2 [A) — 2L AN RIS YRt 1) 2 ) 22 7 2. 35 (P<0.05), [AIAT ANFENG P B OR

AR FIEgRIN M AN R H 2 M 22 7 B3 (P<0.05). FRIE.

Values in the same column with different capital letter superscripts mean significant difference among
different pregnancy time in the same group (P<0.05), and value in the same row with different small letter

superscripts mean significant difference among different groups in the same pregnancy stage time (P<0.05). The

same as below.

2.3 R 2 S YR B I A SR A (1 5 )
HH# 4 A1, S5XFHRAAHEL, GEgREE 45 R, KEEhZEA MK GS
(P=0.067), Wyl k2541l CAT G EET R (P<0.05). HUFRE 45
RIFAHEE, BEURES 75 RANEE 114 R AR I h 2578 4 2K GSH & & DA K BEH 24

A I CAT M EE K (P<0.05).

R4 KB AEREIREERE M PUR AR AR 52

R TR
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131

Table 4  Effects of fermented Chinese herb residues on plasma antioxidant indices of pregnant

sows (n=8)

T H SRR AR ] Xt HEZH R Kb A
Items Pregnancy time Control group CHR group Fermented CHR group
AL #5 45 K Day 45 118.1220.44 117.8020.3948 118.9740.58
SOD/(U/mL) % 75K Day75 117.8740.34 117.0240.268 118.7840.92

% 114 X Day 114  118.9840.23 118.6140.24A 118.6840.35
A e H Bk %5 45 K Day 45 13.83+1.54 16.99+1.607 21.7243.23A
GSH/(umol/L) # 75 K Day75 12.641.39 14.1040.8378 11.8640.988

% 114 X Day 114 15.3742.50 11.8541.438 10.0820.488
T E A % 45 K Day 45 16.1643.92° 51.1936.36” 41.6347.074
CAT/(U/mL) % 75 X Day 75 24.1546.00 27.8245.828 18.4843.128

% 114 KX Day 114 9.3141.75 8.5441.37¢ 18.7746.418

3 W @

R EIRYON, HAPNEZ, i, R, Hh SRR ARG ITEN. PR
AR AR ACH AR B0 1E B2, NS R B MG R 2 H Al E R AR A B . s AT
SAACIR AN T AR 134, P B SRR RENE FUAE AL . I 0 SR T MRS 0SL. BbAbh, P2k
TR A 2 WA A S R, AT ABSCE MR (R S e ThReltel. T Ry
RIZGEAER], ARIGEIAN S oAb SR S h 25 R T, A KRS
VEOUEYRBERE B RRAS INGR o S5 SRIR I, PRSI 2538 AR 19 mh 25 AR AR AR BEE (1 2
FEVERE, IXATRER T RN BRI TS o 25 A A b 2 ARG, IR EE R
7y R EE AR P 2 AR s R AR AN IR AT S B AR AR, Ln] AT 2
VERNERA IR

3% TP AT ALB & & Al S AL 8 R MR, & A ACEPIR DL, R ml e
BB 0 G BOR BT ARG e, DR IN A 9 vh 24538 5 i IR m ST BRI TP & B B Tt
SN R R 2 AT A RE S AR A R YRR X B R AV AL AR . ALP 2
KB THCEANL, HAETEAEL A A N S B G O T e 8, Ak, ks
HR 2479 SR T R 2 T U G IR (LK ALP 5V BB FRAIG,  HEDU AT BT 4k Rr R 4 41
SERIERFIhEE: IR R 2 A Mg ALP JETE R T, TRER TG L
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146
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148

149

150

151

152

153

154

155

156

157

158

159

160

161

AR TR EREE TR, BHEASHE S G 58, HLA AR 7RG, A B A E AR,

TR BEAE SRR 04T o« AERRRE SRR 3], s K& s i A A A s g, =

HHNEG R TG RGN0, HAE:FE% HDL-C 1 LDL-C & &GN, Aiess R vor,

PRI 2 AR B P 28 )R, AR R IR I3 HDL-C. LDL-C Al TC )& B R34

The, SRR HRACSHE R, i ia ) LA SR AL 78 /2 1 22 AR IR s 1 A0 1 267 4
SOD HI CAT /& Bl AN P R B S 2N IR E AL YIlE . GSH AT R B 12

R AME R A, B EA TR EAR Y ARG, PRSI o 2 AN A I 2

O SRR B LI SOD VA ™ AL 2 2 50m, (B Aede S ik P I CAT W& 1k, sy

AR I o 25V BE I 9 BRI AL RE 0, 1K 5 A P EALTE EY) BTAE A 522 28, 4

O S W 24 RN R R TP 2 2L BEAE IR GSH £ B CAT & 1t 34 I 25 FAIK, W fig 5 1% 00 14

BRI R R AL R 54, it GSH A1 CAT M TZ 5iE kS % (ROS) 1Y

T B T SCEL A A B ST,

4 45 @

AR VAR I 2459 A T 24 R X S iR A ) BB A RE T 2 R, (B AT AE — B R

EHVAAY, R IIRE .

225 3k
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Effects of Fermented Chinese Herb Residues on Reproductive Performance, Plasma Biochemical
Parameters and Antioxidant Indices of Pregnant Sows
LI Zhihua'? LI Huawei? ZHANG Ting® YIN Yulong? WANG Deyun! KONG
Xiangfeng!?3%*

(1. College of Veterinary Medicine, Nanjing Agricultural University, Nanjing 210095, China; 2.
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; 3. Hunan Co-Innovation Center of Utilizing Plant Functional Components, Changsha
410128, China)

Abstract: This experiment was conducted to investigate the effects of fermented Chinese herb
residues (CHR) on reproductive performance of pregnant sows, and to explore its mechanism by
measuring plasma biochemical parameters and antioxidant indices. A total of 75 Landrace>Large
White pregnant sows with 3 to 5 parities and similar body condition and expected date of delivery

were randomly allocated to 3 groups with 25 sows per group. The animals in the control group

*Corresponding author, professor, E-mail:  nnkxf@isa.ac.cn (DTS E )
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were fed a basal diet, while those in CHR group were fed the basal diet supplemented with 1.5
kg/t CHR, and those in fermented CHR group were fed the basal diet supplemented with 1.5 kg/t
fermented CHR. The experiment was throughout the gestational period. The sow numbers of
estrus returning, empty, and abortion were recorded, as well as the litter size, alive litter size, and
birth litter weight and birth individual weight of piglets. Eight sows per group were randomly
selected on days 45, 75 and 114 of pregnancy (day of delivery). The blood was sampled via the ear
vein and recovered the plasma for analysis of biochemical parameters and antioxidant indices. The
results showed that dietary supplemented with CHR or fermented CHR did not significant affect
the reproductive performance of sows (P>0.05). Compared with the control group, the content of
plasma total protein in the fermented CHR group was significantly increased on day 114 of
pregnancy (P<0.05), and the contents of plasma high density lipoprotein-cholesterol (HDL-C) and
low density lipoprotein-cholesterol (LDL-C) in the CHR and fermented CHR groups were
significantly increased on day 114 of pregnancy (P<0.05); on day 45 of pregnancy, the activity of
plasma catalase (CAT) in the CHR and fermented CHR groups was significantly increased
(P<0.05), while the activity of plasma alkaline phosphatase (ALP) in the CHR and fermented
CHR groups was significantly decreased (P<0.05). In conclusion, dietary supplemented with 1.5
kg/t fermented CHR not affects the reproductive performance of pregnant sows, but can improve
the body metabolism and antioxidant function to a certain extent.

Key words: fermented Chinese herb residues; pregnant sows; reproductive performance;

biochemical parameters; antioxidant indices
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