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Abstract: The effects of three processed Chinese herbal medicines on growth, diarrhea, immunity, serum lipids and en-

zymes and antioxidant of weaned piglets were studied. One
oS H #9:2022-03-16 hundred and twenty Duroc-Landrace-Yorkshire weaned

EHETE LS Th ks S BHE & B 435 B (YDZX20203700- piglets at 28+2 days of age were divided into four groups. The
003336) ; 25 2 T RHR A1) 5 K& 1 (2021ZDZX033) ;3 15 1T control group was fed with no Chinese herbal medicine, and

TRHL R0 H (1.202102) the crushed Chinese herbal medicine group, Chinese herbal
YEZ B ZHUE (1996-) , %, WA BN, B0 52 A=, W52 O 1) extract group and fermented Chinese herbal medicine group
AEPEFRGERL, (E-mail) 759596326@ qq.com were fed with 2% crushed Chinese herbal medicine, 2%

BIUEE  RICH , (E-mail ) zhuyuanzhaol 11@ 163.com compound Chinese herbal medicine extract and 2% fermented
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Chinese herbal medicine, respectively. The experiment lasted for 28 days. Compared with the control group, the crushed Chinese
herbal medicine group was significantly different in the ratio of feed and gain (F/G), total protein (TP) content, globulin
(GLB) content, total antioxidant capacity (T-AOC) and superoxide dismutase (SOD) content (P<0.05), the Chinese herbal
medicine extract group was significantly different in average daily gain (ADG), F/G, diarrhea index, immunoglobulin G (IgG)
content, albumin (ALB) content, GLB content, TP content, alanine aminotransferase (ALT) content, aspartate aminotransferase
(AST) content, alkaline phosphatase (ALP) content, glutathione peroxidase ( GSH-PX) content, T-AOC, SOD content and mal-
onaldehyde (MDA) content (P<0.05), and the fermented Chinese herbal medicine group was significantly different in ADG, av-
erage daily feed intake (ADFI), F/G, diarthea index, IgG content, immunoglobulin A (IgA) content, immunoglobulin M
(IgM) content, ALB content, GLB content, TP content, total cholesterol (TC) content, triglyceride (TG) content, ALT con-
tent, AST content, ALP content, GSH-PX content, catalase (CAT) content, T-AOC, SOD content and MDA content ( P<0.05).
Compared with the control group, crushed Chinese herbal medicine group and Chinese herbal medicine extract group, the fer-
mented Chinese herbal medicine group can improve the growth performance of weaned piglets, enhance immune and antioxidant

functions, and has anti-diarrhea by aerobic and anaerobic asynchronous fermentation with bacteria and enzymes, suggesting that

it is related to the superposition between the enhanced effect of Chinese herbal medicine and fermentation metabolites.
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Table 1 Composition and content of crushed compound Chinese

herbal medicine, compound Chinese herbal extract and

fermented compound Chinese herbal medicine

MWD iR RS TT

ZEHE 12 h AR R . AT H RO (ADG) |
S H R (ADFI) FIR R L (F/G)

F2 (AREMEEFEFRKTE(ARFERT)

Table 2 Composition and nutrient levels of basal diet and experi-

mental diet (air dry basis)

K hE REE

A B ARG e
BIHE (%) 25.50 0 25.50
rpRE 2 R IO (% ) 0 45.50 0
EKHB (%) 20.00 20.00  20.00
R (%) 20.00 20.00  20.00
210 (%) 1.00 1.00 1.00
YR (%) 0 0 0.10
B (%) 0 0 0.10
AR ZE AT 1 (%) 0 0 0.25
FYIFNTE (%) 0 0 0.15
K (%) 33.50 13.50  32.90
A (%) 100.00 100.00  100.00

1.5 FERXBMER

MindrayBS-200 %14 [ gl A4 A6 53 #r{  Multiskan

GO HIRGHRX
1.6 IEHRINE
1.6.1 A kMt
RS 1 d 5

R SIERABERER,

14 d %65 28 d HL/206.00, FRE T

A ML pmoRs 2
FEH(%) 63.65 61.65 61.65 61.75
R ER(%) 11.00 11.00 11.00 10.90
KIEEERA(%) 5.00 5.00 5.00 5.00
103 (%) 3.50 3.50 3.50 3.50
KEIM(%) 1.50 1.50 1.50 1.50
£ (%) 0.80 0.80 0.80 0.80
SAAE(%) 0.30 0.30 0.30 0.30
AR (%) 9.00 9.00 9.00 9.00
TR (%) 3.00 3.00 3.00 3.00
W —S45(%) 0.60 0.60 0.60 0.60
TRAEH %) 0.50 0.50 0.50 0.50
AR (%) 0.37 0.37 0.37 0.37
DL-TEHR(%) 0.05 0.05 0.05 0.05
AR (%) 0.12 0.12 0.12 0.12
AT %) 0.30 0.30 0.30 0.30
A (%) 0.05 0.05 0.05 0.05
IR (%) 0.04 0.04 0.04 0.04
NERES (%) 0.10 0.10 0.10 0.10
MRS T P2 ( %) 0 2.00 0 0
25 TP 2R (%) 0 0 2.00 0
RS T2 (%) 0 0 0 2.00
LRI (%) 0.02 0.02 0.02 0.02
EVEED) 0.10 0.10 0.10 0.10
it (%) 100.00 100.00 100.00 100.00
A (%) 18.54 18.42 18.50 18.56
(%) 0.64 0.62 0.61 0.62
(%) 0.54 0.56 0.53 0.58
AN (%) 043 043 043 043
RS %) 4.49 4.58 4.59 451
FLLT4E( %) 238 244 239 243
THILRE( M)/ kg) 14.37 14.32 14.36 14.33
TR (%) 1.28 1.28 1.28 1.29
ERER(%) 0.38 0.38 0.38 0.37
AR (%) 0.71 0.71 0.71 0.71
SE AR (%) 0.70 0.70 0.70 0.70
INEIR(%) 0.85 0.85 0.85 0.85
2R (%) 0.23 0.23 0.23 0.23
BRI (%) 0.83 0.83 0.83 0.83

TR 1.0 kg faR P EAE . 422 2K A 8 000 1U, 4EA4: 5 D, 1 800
U482 E 20 TU, 462E % Ky 1.2 mg, 462 K B, 2.2 mg, 4E71: % B,
5.0 mg,iZ M2 35.0 mg, MLLE 3.0 mg, 5 E 25.0 ng, WHE 12.0
mg, R 1.5 mg, a-/EHFE 130.0 pg, Bk (FeSO, ) 125.0 mg, 4 ( Cu-
S0,) 25.0 mg, 4 ( MnSO, ) 30.0 mg, %F ( ZnSO, ) 80.0 mg, i
(Na,Se0;)0. 3 mg, ML MLARES) 0. 4 mg,
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Table 3 Diarrhea index scoring criteria for piglets
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1 A(IgA) PRk M(IgM) KX EEH (TP) A
HEF(ALB) FIERE H (GLB) 1Y% &,
1.6.4 fiFfebEE RS R AN (AST) BN
R MG (ALT) | Bk M 05 B2 1 (ALP) | 3L 2 I &0 g
(LDH) [H —=HE&(TG) G JHEEE(TC)
1.6.5 fFR AT IS AT (CAT) |
SPUEAEE T (T-AOC) ALY ALEE (SOD) 4
IO H ki S AL M ( GSH-PX ) KN % (MDA )
1.7 HESIT S0

RIS ] IBM SPSS 21.0 i fF k4T B 07
ZOHT , R L 2 5 K K, P<0. 05 2
S AR DO B E AR E R ROR

2 HRH
2.1 WESHER S REER B WK E K

E A

1% 4 v, 50 REAH A e, A9 e o 2 4 I 4
{858 F/G ERAK 17. 20% (P<0. 05) 5 H 252545 i
W 2H -1 1 3 o 42 v 28. 86% (P<0.05) ,F/G
FEAR 15. 59% (P<0. 05) ; K B e 25 41 - 34 H 1
Fa A2 H R & a4l 3 S 40.27%
16.82% (P< 0.05), F/G & % [% ik 16.67% (P<
0.05) . 3 Ffn T 5 =X v B 245 41 6] - 34 H 3 ot i A
F/G Y0l 22 5% (P>0. 05 ) 5 5 i v 5 25 21 A

e, 2GR BOR ALY H R 3 22 5 (P>
0.05), R AT ¥ H R BB ER S
15.77% (P<0.05) ; V-3 H R & 5 75 o 52 2 $2 UK
5 kB RZGA R)JC 3 22 5 (P>0.05) .
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Table 4 Effects of different treatments of Chinese herbal medicine

on growth performance of weaned piglets

FEANTE  THHRER

i (g) (e) BB E
Xt HR 298+15h 553+20b 1.86+0.03a
M2y 362+31ab 558+21b 1.54+0.10b
PR 2 SR IO 384x11a 603:+13ab 1.57+0.03b
Rz 418+11a 646+ 11a 1.55+0.02b

[F)FEE 5 A [l NG F R R OR AN R b PR 22 57 1.3 (P<0. 05)

22 HEBMhERSEBHEANBIFERES
Eap=Al

35 Won AT AL Ry e rh s 2 4L R TS 4
BRI £ 3 T W A2k (P>0. 05) |, Th R 2G4
TR LH I VS 8 5w US98 B R AR (P>0. 05)
{EAE A1 58 35 A 39. 97% (P<0.05) ; K B # 24
NG VS FRECAETT A 5 A4 11 40 S RIS 33 15%
74.96% 1 46. 11% , 7% 5535 . 3% (P<0.05) , 3 Fijim
Ty =X B 2 2 () M S i BSCPE I R 4 I 38 T
AN FE S 0, A T R 24 2 B VS s B e A e v
221 B ERAIG 62. 44% (P<0.05)
£5 REMIFH BB TS RN
Table 5 Effects of different treatments of Chinese herbal medicine

on diarrhea index of weaned piglets

REER Y
ik 3 1-2 4 3~4 JA 1~4 J4
(HTH)) (JEH) (&)
ot HR 9.05+0.50a 6.15+0.67a 6.38+0.54a
MR Hh 22 7.85+1.92ab 4.10£0.32ab  5.00%1.23ab
Fh 2 SR IO 7.85+2.79ab 2.31£0.67abc  3.83+1.68b
Ry 6.05+0.50h 1.54+0.31c 3.40+0.42b

[F)F Y5 A [l NE B3R AN TR AR B R 25 5 {25 (P<0. 05)

23 HEBMhERTREPEAXHNFERED
RERI RN

2 6 W FHXS TR IRAL i b RE 25 2 A7 1L
BRAT AR 1 B0 AT R (P<0.05) , P
PO AL NS PR G HE A BREEH NS &
P8 i) 8 S5 4 17 (P<0. 05) | & e Fp R 25 401 1L 15 B
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JERREE T G SERREE A sk MO H & BR
FEFVRLEEE 10 3 400 i B 42 5 14, 58% ,15.38% |
35.71% 39. 57% 47. 28% 1 4. 77% (P<0.05) , 3 Ffhn
TP RS A e BRI G A sk I M K
SEHTE R E AR (P>0.05) , 2L B ERE %
TR P R 2 B R 15.00% (P<0.05) . K

HA B 22 IR AR % SRR i P R 24 4 R B2 RO
ZHAY 0 S AR 34, 2% F11 16. 54% (P<0.05) , H i Bk
A RS IS R i rh B2 20 53 ) i 24
13. 64%H1 22. 47% ( P<0. 05) , S K & B e &2
ZH A 2GR OGR4 ) 2 R T 30, 20% F1 14. 12%
(P<0.05),
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Table 6 Effects of different treatments of Chinese herbal medicine on immune function of weaned piglets

fbm FUEEREN G & SEHREOASE  REEEAMSE  HREASE  LEASE HEASE
(g/L) (g/L) (g/L) (g/L) (g/L) (g/L)
Xt 1 1.44£0.07b 0.65+0.01b 0.14+0.01b 30.33+0.58d  44.67+0.58¢ 14.33£1.15¢
e B2 1.51+0.05ab 0.66+0.01b 0.16+0.02ab 33.33£0.58¢  49.67+0.58b 16.33+0.58bc
R 2GR BOR 1.63+0.05a 0.72+0.04ab 0.17£0.01ab 38.33+1.15b  56.67+1.53b 18.33+0.58ab
K2y 1.65+0.09a 0.75+0.05a 0.19+0.02a 44.67£1.53a  64.67+1.53a 20.00+0a

[F)FESHE 5 A [l NG “F R R R AN TR gh BRI 22 5 1.3 (P<0. 05)

24 HEthE RS LB P EAITWTFIE LB
FnEgHY R

& 7 AT, 2 T v R 2 445 LT B R S A
Friefi, ST RELLAH L, R R 2 L T AT R
M08 M & m R 25 (P>0.05) , P2
P IBUIR L 100375 45 P9 2 G | A e e ol R W
i () 5 0 1) 2 BRAIG 20. 349% (18.75% F1 9. 88%
(P<0.05) , KR 2541 SR REEE Hh = AN
T A A R R R R il 1) A ) 2
F7  FRENT 753 gy R W 45 1 RS N 0 0

VAR 27. 46% .20. 51% \28. 82% .23. 12% Fl 14. 70%
(P<0.05), 3 A o7 =X rh B2 4 6] H b =8 .4
R R R A L R A Y G . AR AL
(P>0.05) , % [ v 7 24 20 S IR [ e B 0 M9 e v
2 21 R v 2 1 U 2 Gy ) RIS 22, 18% Al
10. 46% (P<0. 05) , A& T v 55 24 25 A rp 72 25 42 BOR
ZH A DR G it A R P 2 4 i) S R AR
25.00%F1 16. 07% ( P<0.05) ,

Table 7 Effects of different treatments of Chinese herbal medicine on serum lipids and enzymes of weaned piglets

e el i P Hihm =B ANREESE  SEREEYE  WESRESE M ERE SR
(mmol/L) (mmol/L) (U/L) (U/L) (U/L) (U/L)
Xof HR 2.95+0.14a 0.39+0.02a 78.67£2.52a 53.33£1.15a 283.33%3.51a 580.33+57.27a
W B2 2.75+0.11a 0.38+0.02ab 74.671.53a 45.33+2.52ab 260.67+7.51ab 544.67+19.86a
rh R 24 SR IO 2.39+0.01a 0.34=0.01ab 62.67+2.08b 43.33x1.15h 255.33+2.52h 528.67+33.26a
K2 2.14x0.04b 0.3120.01b 56.00=1.00b 41.00+1.00b 241.67+6.51b 486.33+2.52a

[R5 AN RING SRR IR AN R A R 25 5 2 (P<0. 05)

25 HEBMhERSEBHEANHINTHEREL
BRI RN

e 8 AT, 55 % R A AH L, oy i v 5 2 20 T 47
FPH6 LT AT SR A BE 1 R 81k ) 5 AL Tl 55 i 43 J31)
SRR 15. 50% F1 10. 76% (P<0.05) 5 1 #5245 45 i
WAL e H G A it B B L AR T I A
A B AL i B o 3 0l S R 12, 029% ,22. 519% Al
16. 73%( P<0.05) , PN i 5 5t g EFEAIK 24. 41% (P<
0. 05) ; A& M e 2 24 45 e H R S A i 5 1 i 4

PG i SRR ) R S AL s ALl % 5y
B EE 13.17% .50. 44% 42. 80% i 38. 42% ( P<
0.05) , N 7 o I PRI 33. 66% (P<0.05) . 3 Ff
I 5 = s 2 4[] 43 e H R S Ak il £ AT
TSR TR EER(P>0.05) ; KT R
Pria b ae ) A A A S R B B2 2 43 i)
SRR 23, 64% F1 45. 15% (P<0.05) , 48 AL Py i
AT 5 S 50y B v R 24 AR PP B 2 B O 4 )
AR 24. 98%F11 18. 59% ( P<0. 05) .
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Table 8 Effects of different treatments of Chinese herbal medicine on serum antioxidant properties of piglets

e HBBUEILEES  AERGT AR SRR e BB RS & [ s
(U/ml) ( pmol/L) (U/ml) (U/ml) (nmol/ml)
puylid 2.71£0.06¢ 427.31%9.17b 38.98+0.90b 143.5421.96¢ 5.08+0.06a
izl 3.13+0.08b 443.19+15.84ab 40.40£1.97b 158.98+3.30b 4.19+0.35ab
rh R 2B OR 3.32+0.11ab 478.68+5.75a 53.70+5.12ab 167.55+3.06b 3.8420.14b
Ky 3.8720.03a 483.60+10.55a 58.64+2.47a 198.69+6.18a 3.3720.10b

[FIFEE 5 A Rl NG F R OR AN R b BRI 2 57 1 35 (P<0. 05)

3 0
3.1 AREMIFA K b E 23 B 34735 £ < M RE
=AU

WFFTaE R, R ML R b o AR 5 rp 2 T fig
PEWTIR A3 A AR, WD 2808 A SR
WA T3 I M 0. 40% PR FLER B L 28 FRFT T 0 P B T
RIS WS FE P2 ADG g
25.05% F/G B & F&AK 25.00% | AR 56 % B rh
B LRGSR AL, FHZLRR B A 2R A
FEBE AR B R TR S IR S h 50242, 00%
W T 2 LB R K I A KT W A1 5 ADG B 4R
B AR & B 25 4] ADG BN IR A R
LR R B E R B 2G4 ADG A — E R
TR P B 25 4] ADG B0 B2 0 B 4R v, R
20 A A0 B RE S R R AR RS
A, PRUAS 5 gk, 556 Wi R PR 9% e i 4 A B, A

S B2 P D), AR R FH 2E R T S A

A FLRE G R, I 54 4 R i D R 0 S48 R BT
2, IR0 A5 TR /R B G ] & 1 BB 4% 70 40 B it
Hh B2 S0 1) 20 B 255 ), T 22 b TR TS AN i B £
B S PR T, S B 40 H AR RN T AL
HL O 2 A0 R 4 o VR TR A R, BAh,
PRI TR ) S A5 2 TR 3 7 A K e A AL R R PR R
REAZ U Hh B 21 A, A AR RRGE 1 £ 3 i
SR NI L[ L R T e o W S 1= N
TR HH R 2 4 B 4 TG R R 2 0 R AR e
WHAFHE -2 H B8 T, T A0 s v 5 25 4 S 34 34
X A 22 O B 2 U B R 2 A R K B
TN T 245 0 A A BRSO R A K M RE R R S
Il
32 HEBWERSAEBPEAXMBNFEETS
B IEERI R

T AT 5 15 W 3 Bk 2 0 PR AR RS RS W

0% 7 546 P R R B 5 B D) B AZ 481, T AL DO BB KL, TR
B 1] B G B AL A A 2, SO M R oK i A
VS & B R T T e R FLAT A | e B L
P B R I FLAT TR & I 1A oo L I H
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