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Effects of Fermented Chinese Herb Residues on Growth Performance
and Intestinal Mucosal Morphology of Weaned Piglets
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Abstract: To evaluate the possibility of substituting in-feed antibiotics with fermented Chinese herb residues (CHR) as
feed additive,120 piglets weaned at 21 days of age were randomly assigned into 4 treatment groups,representing control
group, CHR group, fermented CHR group and antibiotic group. The effects of CHR and fermented CHR on growth per-
formance, diarrhea rate, digestibility and intestinal mucosal morphology were determined. The results showed that the ¥/
G in fermented CHR group was lower compared with the control and CHR groups in each experimental stage ; diarrhea
rate in fermented CHR group was not different compared with the control and CHR groups ;the digestibility in fermented
CHR group was higher than other three groups;the jejunum V/C in fermented CHR group was minimum,and villi width
was maximum. These findings suggested that the fermented CHR can improve the growth performance and nutrient di-
gestibility of weaned piglets in a certain extent,but there were no significant effects on diarrhea rate and intestinal mor-
phology.
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Table 1 Nutrient contents of Chinese herb residues (CHR) and Fermented CHR (% )

B4 Nutrient T2t CHR % Werh 235 Fermented CHR
JELBE Gross energy (M]/kg) 13.15 16.11
T 5t Dry material 93.40 95.49
L2 [ Crude protein 7.75 11.51
HMLEF4E Crude fiber 2.64 2.22
BRI LRI 4E Acid detergent fiber 49.51 26. 64
PRV T 4 Neutral detergent fiber 40.50 33.11
AR Ether extract 6.39 4.93
MK 4y Crude ash 25.66 10.97

T B IR S R LY BOREERL (BRI ) o

Note : Nutrient contents were based on dry matter (except dry matter).
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Table 2 Composition and nutrient levels of basic diet (fed-basis)

JEURL =Rl el %ix ik
Ingredients Ratio (% ) Nutrient component * * Content (% )
F % Corn 22.0 WALRE DE (MJ/kg) 14.23
K Broken rice 25.0 FLAE 1% CP 18.02
/NZE K Wheat flour 12.0 HLG W7 EE 4.37
A Glucose 3.0 HLIK 4y ASH 3.82
51 Soybean meal (46% CP) 10.5 FEF4E CF 2.31
At A & Puffed soybean 10.0 4 Ca 0.80
%A1 Fermented soybean meal 2.5 S TP 0.55
285 Fish meal 3.0 AR AP 0.40
IR I ZLI5H Low-protein whey powder 5.0 A Lys 1.38
XSEN Egg powder 0.5 EHR Met 0.49
5.7H Soybean oil 1.0 R Thr 0.87
FrEmR Citric acid 1.5 5% Trp 0.24
Tk} Premix ™ 4.0
&1t Total 100.0

TE: " BURRHLAT & NRC(2012) R iR T B Fe s 2k ™
Note: * The composition of premix meets the nutritional needs that NRC (

ues.
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Table 3  Effects of Chinese herb residues (CHR) on growth performance of weaned piglets
it H X R heliE g REEh i bR RA
Ttems Control group CHR group Fermented CHR group Antibiotic group
YA FE Initial BW (kg) 6.07 £0.04 6.12 £0.05 6.11 +£0.03 6.12 +0.04
1~7d
S H R ADFI (g/d) 0.17 £0.00 0.17 £0.00 0.17 +0.00 0.17 +0.00
4 H B ADG (kg/d) 0.08 £0.01 0.07 £0.01 0.07 £0.01 0.10 £0.00
KE F/G 2.16 £0.19 2.33+£0.37 2.00 £0.15 1.67 £0.06
8~28d
S H R ADFI (g/d) 0.52 £0.02 0.49 £0.01 0.52 £0.02 0.51 £0.00
SEH4 H 34 ADG (ke/d) 0.31 £0.02 0.30 £0.01 0.31 £0.02 0.29 £0.01
BE F/G 1.77 £0.07 1.73 £0.05 1.70 £0.05 1.77 £0.02

1~284d




Vol. 28 IR I P 2 U T S A A RE A B R A5 S5 () R 1457

TiH X I ZH rheyiti gl Kl 2y 4 PUAERA
Ttems Control group CHR group Fermented CHR group Antibiotic group
SEHH R ADFI (g/d) 0.43 £0.01 0.42 £0.01 0.43 £0.01 0.42 £0.00
Xy H B E ADG (kg/d) 0.25 +0.02 0.24 £0.01 0.25+0.01 0.24 +0.00
BE F/G 1.81 +£0.05 1.81 +0.07 1.78 £0.08 1.76 £0.03
K H Final BW (kg) 12.86 £0.43 12.52 +0.29 12.86 +0.37 12.64 +0.12

4 nlAL g 1 ~7 d.8~28 d 11 ~28d,
P R AATHE I TS 2R 0T HAh =4 (P <
0.05), 1~7 d M1 ~28d 25 di7i8 e TE R

FHAR T XTHEZ ,8 ~28 d f vy TR, W5 1 ~7
d.8~28 d il 1 ~28 d Ak ¥ 25 4l A48 1 IR 15 2%
F i T 2 4

F4 HEEINWTIFEETENRMm(% )
Table 4  Effects of Chinese herb residues (CHR) on diarrhea rate of weaned piglets ( % )

TH X R H Tzt SR 2y A PUERA
Items Control group CHR group Fermented CHR group Antibiotic group
1~74d 32.72 +£5.52* 28.42 +4.58° 28.76 +5.01*° 5.24 +4.08"
8~28d 15.06 +1.99* 16.62 +2.24° 20.16 +4.49*¢ 0.00 +0.00"
1~28d 19.94 £0.99° 19.75 £2.32° 22.46 +4.59* 1.36 £1.06"

T AT B R AR AN R T B R 25 5 B35 (P <0.05) o FR[A,

Note: Data in the same row with different superscripts indicated significant difference (P <0.05). Same as below.
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Table 5 Effects of Chinese herb residues (CHR) on nutrient digestibility of weaned piglets (% )

I H Xt HRZH ek R E 2 U Ei|RaEe i
Ttems Control group CHR group Fermented CHR group Antibiotic group
7d
FH % DM 52.85 £4.77 53.19 £6.37 59.49 +7.49 37.4 £10.16
¥ fig GE 59.81 £4.52 58.88 +5.31 65.35+7.63 49.47 +8.25
B EE 57.71+£9.42 66.63 +4.00 69.16 +12.17 53.51 £4.76
KL CP 37.10 £5.76 34.05 £7.68 39.52 £7.71 34.05 £7.18
28 d
F¥ 5 DM 84.37 £4.00 76.27 +8.62 87.86 £7.78 77.04 +8.83
Jfig GE 84.37 £3.88 78.86 £7.36 85.30 £6.94 80.71 +7.62
HUIE I EE 59.46 +3.89" 58.85 £10.40% 63.65 +5.38° 59.19 4,58
KB H CP 73.23 £6.53 71.44 £ 14.41 75.09 +11.95 70.61 =11.02
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AT W E 2R (P >0.05) , ik RAFHE G
A2 o/ B R B i o v HRZE R 24 s 28 (P
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Table 6 Effects of Chinese herb residues (CHR) on intestinal mucosal morphology of weaned piglets

S| X IR ke AL PUERA
ITtems Control group CHR group Fermented CHR group Antibiotic group

25 W Jejunum

YR BE Villus height (pum) 334.40 £21.90 361.76 £10.25 354.67 £12.47 365.20 +18.12

B G Villus width (pm) 146.64 +9.57" 202.04 £30.75° 211.34 £17.07* 207.76 £10.25°

BT ¥R BE Crypt depth (um) 334.55 £15.49 338.71 £12.51 338.88 +20.61 299.12 £15.94
8T 1 /BB TR V/C 1.26 +0.11 1.23 £0.07 1.230.05 1.33+0.12

[Al % Tleum

4% E & B Villus height (jum) 259.98 +4.71 258.91 +15.58 273.00 £10.18 289.53 £22.38

S5 FEJF Villus width (um) 177.38 +16.92° 131.39 +9.48¢ 135.94 +7.85° 139.18 £5.67™

R s5 YR BE Crypt depth (pum) 278.41 £19.62° 250.72 £22.35% 236.35 +11.64™ 217.10 +5.80"
o8 T 1 B/ BB VR V/C 1.05 £0.05° 1.42 +£0.24" 1.56 +0.18% 1.90 £0.15°
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Fig. 2 The ileum morphology of weaned piglets from control
group (A),CHR group (B),fermented CHR group
(C) and antibiotic group (D) (H.E. 100 x )
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