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 OE. ARBREEMARRA I LAY B4 FHRAAETITH A KL Ry RWHAL
R EMMANR A BB RG YR, KIEEIR 195 k- F K E A (9.97+0.04) kg 69 “ HxFK x
KAFH RS A S AE  FUA3IAETE, BEANAEE 13 KT8, BFHH Q5 me &mek
NEF P, 5 ANAH A A xtBB L (AR +2 092 mg/kg B AL, F R AmE A 1 600 mg/kg) .
#5F % (GP) 40 ( A B4 4% +852 mg/kg GP) | ZAx T K fL 3 7 B 32 B4y (HGT) 28 ( Fh 249 2 +
649 mg/kg HGT) . &Lk A 4% F 4> (C-GP) 48 ( A #4742 +1 970 mg/kg C-GP) | &Lk ZAEF K it
T B3R (C-HGT) 28 ( A a4 4% +1 974 mg/kg C-HGT) ,4 MR I& 20 BAS F K2 T 8RR

HAE MEWHYARTFZF(P>0.05), 2) 5T BaAtnk 4 MR AIEE FH A G4 H
(P=0.076), 3)HGT 415 C-HGT Ady M E O MA AN ER B F & T B4 GP 44 C-GP
28 (P<0.01) ;HGT 284 C-HGT 2B 69405 Br A WL AL £ 5 - B 20 2 F R % % (P>0.05) , ¥a GP
20 An C-GP 4089 4115 W5 R VLK 1L % 1) B F 4K T 2 B 28 A A HGT 284= C-HGT #8( P<0.05) , 4)
SatRasat A NKRBEATM T ERA BN FEHN ARG, BL AR T ELARY ELET
BRAR TG RN B BT RO AR R T AR F TN 2R BEAIIH; 2RRLELRE
#) ZA45F (HGT ,C-HGT) %R AR F 09 BACH 7T B 53R &7 34 AR A E & AR E ™
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KAERE E RPN R BV R AR AR R T4
U, AR T AR BT R BT AR AR
HRAS IS Y AR KR BT R, AN T IR R
BRI o, A T 32 H 1 R ATORL 3 LE A
TS OB B 3 P R B RN A 2 UL Y
H e 24 300 ) A A | R RO e 4R A T B SR AT 2
W2 A A w8 e B B 35 P S, B0 B AT R 4 3

JRAP ISR TFHE FHBOR L S B3 AN ] T2 AL 3 Y
TUAE T RAF I A R PR BE L 97 20 WL AL 3R LA
PIE AR W) A 250K 0 52 0 1) IO B 5 i AN 22 DL
PRI, A2 36 ) FHAS [R] T 20 Ak 8 0 6% 5 2 4R
WA TR 8 g 79 e ST B, F 9 L X A 4 A
KAERE FRRMHE LR F Y IX R LTS
FRAYFZNE , LA S JC S8 A0 B A 2 1R B T 52 2 3t
2%,

1 #RER=E
1.1 R sy

T B 9 SBALAE, 4l E 76.5% 5 R A TR
(GP) | FAEF 7K it BT W2 $2 B ) (HGT) A28k
FAEF 83 (C-GP) AL FAS 4 7K e 2R 7 PR 2 X
Y (C-HGT) 1A R 1 1o 1A%+ K fig T
MR, 25 A T A ™ b A K B T R &
k1,
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Table 1 Hydrolyzed gallotannin content in selected Chinese gall products %
TAB TRy K St , BB TAT T 43 7K it
i H HAET B o TS T8 o
P RRAE Y BT RRAR )
Item GP C-GP
HGT C-HGT
TLAE F oK 552 Hydrolyzed gallotannin 70.38 92.43 30.46 30.40

1.2 EmER

TR FH AL RIR M 2 IR NRC (2012) 10~ 20 kg &
ARG E IR T R, A E SR A L 2,
1.3 R 5IRiEit

IR 195 kP BRE Jy (9.97£0.04) kg
) “ At xR xR ZIuAAAT7 4 BERL A R 5 4, B
H3ANERE ,HNEE 13 L0, B A
TR EN A A AT b, %k IR 2H A LA R
Wi 1 600 mg/kg BF (SEFRES NP A EALER) L4 A
TR 50 2 7 A A AR R 38 TR I 600 mg/kg FLAE T K
ff BT R (SE BRSNS AN TR T2 A B A
), BRI it WK 3,
14 AFEE

5T 2018 4F 10 A FAIZE 2019 421 A 14)
FE R T BT S RO B B AR B AT J R it
7o AWM FAER — R E &N, B EE N
13 S AP A5 ] A [F]— A vl 30 i) 4] 7 7 P 4

WG H O T AR BRRE AT, $R i R,
YooK, BRI R A R SR A IR R R
i EE LB FEM T, g b I AT
FETT, W K e Sz A A8 AR IF %R 5 I A AT
W EAT AN I, X B B AR R HEAT S, Y
7.d, 1B 25 d,

1.5 ERNESHE

1.5.1 T A SR AR ARl

TR HOHLEE (1 & 2 1B GB/T 6432—2018
Wy I, LI W S ) GB/T 6433—2006
H Oy I E  HLAF 4E 5 2 M GB/T 6434—2006
H 7 I E MK 3 e 2 I GB/T 6438—2007

Hs BN AE | MR R & i 5 B GB/T 18246—2000
R INE , B & 25 GB/T 6439—2007 H1
T2 45 & B 2 I GB/T 6436—2018 " 7 ik
ME WSS GB/T 6437—2018 7 %l & ,
BrEr S GB/T 13885—2017 7 I 5E .
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Table 2 Composition and nutrient levels of the basal diet (air-dry basis) %

Jii#l Ingredients F i Content HF /K Nutrient levels? & Content
K Corn 56.5 HZE M T Crude protein 18.21
51 Soybean meal 10.0 AR Ether extract 6.18
Ak K . Extruded soybean 8.0 HLZF4E Crude fiber 2.53
% 51 Fermented soybean meal 5.0 MKy Ash 4.97
[ # Wheat flour 5.0 #i & B2 Lysine 1.35
Fb ik Peru fish meal 4.0 FALEh NaCl 0.58
KIEIH Soybean oil 3.5 % Phosphorus 0.55
HZIHE Glucose 2.5 £5 Calcium 0.83
FLiEH Whey powder 2.5 £ Zince/ (mg/kg) 27.94
i #l Premix" 3.0

A1t Total 100.0

1) PR A AT 5 iR B $2 fit The premix provided the following per kg of the diet; VA 3 000 IU, VD, 600 U, VE 75 mg,

VB, 0.60 mg, VB, 0.60 mg, VB, 0.75 mg,VB,, 7.50 pg, "z folic acid 0.45 mg, MR nicotinic acid 15.00 mg,D—iZ R D-pan-
tothenic acid 7.50 mg, IH## choline 450 mg, Cu 2.25 mg,Mn 22.50 mg,I 0.15 mg, Se 0.38 mg,Ca 7.79 g,P 0.31 g, NaCl
3.45 g, fHE W2 lysine 0.90 g,

2) ‘B 37K A SZIAE Nutrient levels were measured values,,

®3 W@kt

Table 3 Experimental design

$E I Extraction 3% Coating

papiiEE|
WiH
Item Control GP 4 HGT 41 C-GP 41 C-HGT 4
group GP group HGT group C-GP group C-HGT group
il FEA R AR+ FEAl AR R + F b+ FLRIR FE + FEah AR+
Diet 2 092 mg/kg EfLEE 852 mg/kg GP 649 mg/kg HGT 1970 mg/kg C-GP 1 974 mg/kg C-HGT

1.5.2 ARG E
RIS IE IR 1 KRS 1 K XA
A EFRE LSk WP R E RIKE, 4t 45
HAPHEFERL S BB M HGE , LT
NEITEF S H I E P H R EE OBEL,
X A E = CRIRE-WIAE ) /X000 KA
P H R E = (OB - Rk ) /
(50 RBOAFHE S50
R F = B I0 Py BCR B /IR S
1.5.3 MRERN &
BRI = B B SR AT H8 I 2 E A O, S IR
MEWIAE B RGE T R TS R AR .
WEYE 3 (% ) = [ 1250 10 P g 2H VS A4 Sk B/
CIRI KRB x4 3L 50 1x100,
1.5.4  FE43 3 10 30
SR T ARWIAE Y O HRGE , A4 R B KA
TRBLAGE AR 45 4 3%, T 5 10~13 K

22 4 d B H 07.:00—08 ;30 WAE TR i A HAth 24 5
T YR (PR B SERE 19 Sk AT I RBE S 2 0y, Ty
100~200 g, il A 10% Fi &7 B2 [ &9+ H 7850 356 7,
—-20 CUKFRAT . I Z 00, 5 5k AP H4 dfr
RFEFFIR A YIS R IR . SRR AT K 53 (acid
insoluble ash, ATA) 7, B P9 R 45 7 71 26 I 0 56
R BRI FUIE A, R R T ATA B
HZ M GB/T 23743—2009 )52 kb B 3 47 )
E |, H ) R R VR I 40 4 mol/L s ) A AT 3 v
FH 2R 1 0T AR S 105 & & 43 51l = IR GB/T 6432—
2018 1 GB/T 6433—2006 175 Bl 5 .

T LT 3 R AL (% ) = 100~ | [ fa 4R
AIA EH (%) /28 ATA Fi (%) Ix[ 25 i%
T Ew (%) /AR PZIE SRE(%) ] %100,

1.5.5 B EBE 16S rRNA T
RIRZE AT, G AIBEPL PR 2 HATHE IR H
W BE AT B 2 mL B0 RA U %
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FEEATAY TR (L) B A RA A Z e
¥, ARAS AT RO (R 3 36 FE il A, GP 4 AT 1
MREARBEAE ) |, I X Bl AT 50T
1.6 HIERESHH

R BHE ] Excel 2017 #47%) A0 B 5 | %
F SPSS 20.0 Z8 - 4 1) — M 2k M4 2 ( GLM) X}
GP .HGT ,C-GP ,C-HGT #1752 HUx A 45 WK & 5
ZEHT, B RN R RIS H A A,
[ EF, 32 H1 SPSS 20.0 Zeit o F iy s 8 2 07 22 534
(one-way ANOVA) F2J¥ X 5 MU TR K 7 22
AT, AR W WK A Duncan KT £ &
Hegs, i 2 SR AP Y (E A (AR o 15 ( SEM) &
N TSR UL P<0.05 HE R E, P<0.01 N
ZRW B E 0.05<P<0.10 NA ZFHH P>0.05

NESFARE,

2 & B
21 AEIZAEMNAGETFERESUENFH
AR SEEERNZI

4 nlAL SRS A e & R E P
PIHRER P HEE REL ST RAY T
H25(P>0.05) H 5 G KT 0 B4 1Y a3
(P=0.076) , GP 4] ) C-GP i IEFRE =T
HGT Z1# C-HGT A% (P=0.108) ,{HEZHUH
LA N —F ) E BAE X EY H R B
H¥ e ORb i b IR 5 R 1 R 7 A B 5 (P>
0.05) .

F4 FTEIZHENABTFEREAENFREREESREENZID

Table 4 Effects of different processing Chinese gall instead of zinc oxide on growth

performance and diarrhea ratio of piglets

PLEY Extraction A8 Coating P {H P-value
- X AR 2H
it H Conwol ~ GP4L  HGTAL  C-GPAL CHGTAL e yup  goy gy TORXELHE
Items ou GP HGT C-GP  C-HGT - = _ Extractionx
group Group Extraction Coating )
group group group group coating
10.11 9.85 10.04 9.88 9.99 0.037 0.103 0.109 0.959 0.583
IBW/kg
AEE 20.70 20.27 20.76 20.08 20.52 0.202 0.876 0.315 0.635 0.956
FBW/ kg
SFHH
424 0.41 0.42 0.4 0.421 .00 961 0.4 .6: .98:
ADG/kg 0 7 9 08 0.008 0.96 77 0.637 0.985
FHHRE R
0.853 0.761 0.74 0.736 0.74 .00 .349 0.960 0.472 0.472
ADFI/kg 5) 3 8 0.007 0 6 7 7
:i? K 2.047 1.825 1.745 1.807 1.792  0.028 0.646 0.469 0.839 0.641
i 5 1.644 2.627 4.013 3.073 3.688 0.262 0.076 0.108 0.914 0.506

Diarrhea ratio/ %

AT HE 8 AR TC 7R s [l 75 3R 22 2R B35 (P>0.05) |, A Al/NE FHRERIR 22 5 B35 (P<0.05) , A F R E k3

TR S E(P<0.01) . FHER,

In the same row, values with no letter or the same letter superscripts mean no significant difference ( P>0.05) , while with

different small letter superscripts mean significant difference ( P<0.05), and with different capital letter superscripts mean signifi-

cant difference (P<0.01). The same as below.

22 AEAIZAEBHNEGETFERESUETIFIE
FARMEURNZ I

M 5 71, GP 41 f1 C-HGT 4 fa) # i KL 26
P B 2L TH Ak 3R A I8 2 v T % R R L A i 5 2
(P<0.01), %IMBZH HGT 20 F1 C-HGT 4H Twl K4 Y

FELIR 195 22 AT 162 2 % 5 GP 41 F1 C-GP 41 ( P<
0.05) , 4 UG 2R 14 5 26 UL TH 16 A i)t 3 5%
i) ( P<0.01 ), % KEL g 1 € WL 75 b S8 A 412 w8 1) s 34
(P=0.081) , $& HUS HLEE 5 2 007 10 R i 2 3%
Thi (P<0.01) AR 7 2 WL T8 1L % 8 3% 7t (P<



3084 I/ =

It

L
&

Eitd 32 %

0.05) , fEAL LI B 4 B A 9 A 58 B A R R 2R
P 5 AR AR 7 2 LT A6 R 3 B A ™ A2 1 35 52 TR

x5
Table 5 Effects of different processing Chinese gall instead

(P>0.05) .

RETER RN E TR AU FEFESFRWHLENOH

of zinc oxide on nutrient apparent digestibility of piglets %

$EHL Extraction A8 Coating P {H P-value
= Xt iR 2H
H Comrol  OP4l  HGT4L  CGPHAL C-HGTHL SpM sy gy TR
Ttems o GP HGT C-GP  C-HGT - , _ Extractionx
group Group Extraction Coating .
group group group group coating
M CP 84.17%  83.91% 88.05™ 82.49%°  89.96* 0.010 0.002 <0.001  0.655 0.105
MR EE 69.96" 66.26" 72.20° 65.07° 69.89°  0.011 0.033 0.081  0.147 0.773

23 AEIZAEMNEETFEREUENFHE
ERREFHEYX RN

XTAT 56 B W AR ) X R AE T TKF ) 4 A
(1) #4700 R B, 22T 1K B Fr A AR i)
e 3T 1T ¥ o & BE B ], BLAF B 1) ( Bacte-
roidetes) LR [ THUZ B[], JEBERS 10
[ BB LHFEAS 4-2 {R & 33.32% .C-HGT AHEAS5-2
ik 73.89% Ak, Ho b 4 KE A B AE 57.73% ~

65.57% ; FUFF B 11 14 =F BE B X B AE A 4-2 &y ik
61.12% ,C-HGT ZHHEAR 5-2 iR & 22.78% 7, HiAth
HAEARIITE 33.32% ~40.00% ; 2 110 F BE IR
C-HGT HFEA 5-1 Fik 6.65% 41, Ho A 41 K A< 3
fRTF 1.68% ; T A HE A R 1119 =F B2 B8 T
1.65% ., MIE 1 Hml B b, B 4] A A 4-2,
C-HGTZHFEA 5-1 F1 5-2 4b, HABFEA T A= W X &
FRABLRE#5 /5 o

e, ] JEEERE ]
u Firmicutes
ey | N N
m TE
2-1. | | Bacteroidetes
<. 2-2 | . Proteobacteria
g WLHIT
o=y | Actinobacteria
HAtb
E 4-1 M Others
4-2
5-1
5~ |
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
=¥ Abundance

1-1 F1 1-2 9 C-GP HEEAS | 2-1 2-2 Sy HGT HAEZA,3-3 g GP ZHAEAS , 4-1 4-2 WX BRI REA  5-1 .5-2 3 C-HGT 4+

A, THEIRE,

Samples 1-1 and 1-2 belonged to C-GP group, samples 2-1 and 2-2 belonged to HGT group, sample 3-3 belonged to GP

group, samples 4-1 and 4-2 belonged to control group, and samples 5-1 and 5-2 belonged to C-HGT group. The same as below.
1 EHFEEVREVEKRETKELNS R

Fig.1 Microbial flora distribution of caecum

XTAF R E W A Y X R AE & K A A
(E 2) #4750 &8, B LR & 1( Clostridium _
sensu_stricto _1) U3 55 IK [C W J& (Alloprevotel-
la) 5 FHIRICHE JE 9( Prevotella_9) 7% it )&
( Phascolarctobacterium) % B ik IS 1 BF NK3B31

for piglets at phylum level in each group

B ( Prevotellaceae NK3B31 _group ) . Z£ #T i &
( Faecalibacterium) A7 57 %5 X W )& ( Blautia) %5 5
AR E, FEREG., SARERHMAEYX RTE
JE K- 2B A A X IR FEAS 4-1 A8k S
PR AR A 4-2 A9 7 IR [UTH FE NK3B31 #f L
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Jo C-GP AAEA 1-1 (4803 75 9K FQ T i AR A 1-2

f1 38 8 TR FR R i —9 9 42 B U H s T A A

B Others
m Clostridium _sensu_stricto_1

-1 [T N W A/oprevoteila

W Prevotella 9

12 | BV . I s o colarciobacterium

FEA Samples

M Prevotellaceae NK3B31_group
1 IETE .. 0o B ... Faecalibacterium
B [Eubacterium]_coprostanoligenes_group
| NINED D Y TEEET ) . [ Eubacterium]_rectale_group

Blautia

Il N BN I = Subdoligranulum
Unclassified_Lachnospiraceae
I N N . Noronk [ Bacteroidales S24-7_group

M Prevotella_1
R NN D N . occllaceac UCG-003

- M Unclassified_o_Bacteroidales
BN N 7isporobacior

M Ruminococcaceae UCG-005

IR D R N  m ochiospiraceae NK4A136_group

FF Abundance

T T ' M Lactobacillus
0.8 0.9 1.0 WM Parabacteroides
& Prevotella 2
£ Ruminococcaceae UCG-014
M Prevotella 7
B Streptococcus
M Coprococcus 3
B Norank_f Prevotellaceae
M Rikenellaceae RC9_gut_group

Others ; FoAll ; Clostridium _sensu_stricto_1 . 3 LR B 1; Alloprevotella . 03 35 1K R H & ; Prevotella_9 . 35 TR IKKHE 9;
Phascolarctobacterium : 7% $i FT % J& ; Prevotellaceae_NK3B31_group: ¥ B ik K B B} NK3B31 #f ; Faecalibacterium : F T H & ;
[ Eubacterium ] _coprostanoligenes_group : ELAT 7 J& coprostanoligenes #f ; [ Eubacterium ] _rectale_group ; ELAT & J& rectale F¥;
Blautia : 17 55 7 [CH & ; Subdoligranulum ; 25 WL/NBR & ; Unclassified_Lachnospiraceae ; 4 4328 & #2 B F} ; Norank_f_Bacteroid-
ales_S24-7_group ;: Norank_f_$J\¥F & H S24-7 #f ; Prevotella_1 . % & ik K& 1;Prevotellaceae_UCG-003 : 75 Ik [C R} UCG-
003 ; Unclassified_o_Bacteroidales ; A& 432 _o_#A T H H ; Terrisporobacter . + ¥ J& ; Ruminococcaceae_UCG-005 ; 78 ¥ B Bl
UCG-005 ; Lachnospiraceae_ NK4A136_group : & 12 i B} NK4A136 #; Lactobacillus : L ¥T & J& ; Parabacteroides . R AT 1 J& ;
Prevotella_2 ;385 1K G )& 2; Ruminococcaceae_UCG-004 ;5 H R} UCG-004 ; Prevotella_7 . 3% 5 1K [ T# )& 7; Streptococcus ;
HEER P JE ; Coprococcus_3 . 3 BRE J& 3 ; Norank_f_Prevotellaceae : norank_f_% 85 ¥k [K B #} ; Rikenellaceae_RC9_gut_group : FEfiff

B2 SAFEEHREVXRERKF LGS

Fig.2 Microbial flora distribution of caecum for piglets at genera level in each group

BRRCO A RE .
3 9 it

3 FEAIZRENEGEFERENENFRE
ERKMESESENZN

A DG BT R v BT AT AR R MR L
REERNRER L, HETE " U ARG TE
i R O A, R AR MR R T OK AR R
PMR LT R E R W AR A R0 1 000 mg/kg 7K
fifp BT IR T R U A5 AT 4 B0 S 35 B RDRL R
o, fREEE O 5T b LB, W R e R i Lok
fife BT IR A L 0 MR B B, K R T TR
s N 500 meskg, EOAL B O & R E
750 mg/ kg, 4754 - 34 H 3% & 5, R LR
TERFEAR, XIDCBIAE IR, bl & K 0T R TR
IR F R, KR TR A R TS S R T
WS 1) i 3 AL 5 T 0 47 1) L B L S T R

s IR, AT fE 2K M BT R BRI T T
S A R A R W ISR BT R N R A AR Rk
AEHAT 10 AR T R UL, oK fige 507 iR A 4 |
{1 T T2 mT BE S 0™ ah B8ORS TR
AHIFTE 3 ORI AL B AR 1 A DR R LA
600 mg/kg/K fif FL T R Y 1 8 i T AR P R A QR
B, A AT A R BT P H R
S H B OB LS R IR R0 B AR A
R TS A5 AR T X0 IEZH A8 3, Ul WA () 4 3 T
S TAG T AR BE 5 A 2 R W A7 5 Y AR
AE , MEXHAF- 2 I 15 4 T 977 280 SR s A T SR AL B, B
YOI e Ak 32 A5 5 W) AW 3 7K A B TR 4 1
ROR b Bt — 2T,
32 AEIZAENERTFERENENFE
FARUWIHLEHRIT

TRDHRL HP S I i R T BT R A 2 R AT A
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32 &

Xt AR R 3R 4 B R %, A AR R AR R,
TERRRR PRI 3 000 mg/kg EALAE , A HORLEE 14 5
UKL 05 A0 2 UL T A R A 2 g, P e 21T
W &8, FEZUAFSE AR TR A I 1 000 me/kg HRT
PR LR 5 RN AL i D 3 00T b R 25 15 B 4
Bee %5 BT RIE, & & BB F B K i 0T
TR DS 1) MR e I 2 0 BN A AT BRI T
TAA SR o B9 I AR R, AR W 58, HGT 41 A
C-HGTZH i)l MOAH 25 11 5T 2 08 7 b 6 10 38 s T X
M2l GP 411 C-GP 41, H HGT 411 C-HGT 4119
T ASOREL R 17 2R 0V b 338 5 %) BR A AR T HL 8 35 & T
GP 411 C-GP 41, X 5P de %7 (a5t — 2, #2
7~ HGT Je FoA 9k ™ i 5 AT 4 w5 4m) BB 28 11 5T A
FHLAG 107 2% X075 Ak 3 R0, Xt 5 734 H 3
B AR R, A 28 $E B GP B H A 4 7= i W) s
Z 0 A A
33 AEAIZAEBHNEGTFEREUETIFIE
ERMEYX ZHHIE

AR R AR TE AT W e TR F A, A R
v, 2 X AL = A A i AR R R O
P, E BRI I 18 RN S D (R 28 M W T
AR AT S TR AR, %5
RIS AF 4 MBS el = T 0 AL, i — P X =
WA= X R 64T 43 A1 B, % B R AR v DA
TR E A, 1 HGT AR A SOUFF 68 1T 0 = )
BARBAR I BT 100 3 B2, 56 R IR 75 R AIK
i HGT 411 5 3R i AR, 3% 5 2R R 45 iy
PREE IR A R — B, A SCERRE, B e R
LA AR E B 7L R AT B B il 5 AR
Kl 2 GP 41 H W FLAT 1 8 0y 3= B A IR TS el
AR, T4 HR 4 C-GP 41 .C-HGT A FLATH & ) 3
JESARAR, (H X BRZH ME 75 241K, 11 C-HGT 4IRS
o, o B LA R B RS IR TS R S AR
FTIA—E — 8, BLAM, 3 KA EFF B (Faecali-
bacterium prausnitzii ) & g FEARE 7 18 T i £ 5 1
WaiB i A W) 2 — , 76 B 38 e R B T g 2
Jo B DR AP B 5 i 410 ) 45 B 2R, Bk e AR
T A B ) AR W) 6 b, FH 2T B 1Y 2 B2 T AE Ry
DX 43 T 2 5 1) — b A= b s ' L AR SR
F5 T W h 25T TR R 09 3 B s BRI Ol C-GP
40 HGT 41 .GP 4 .C-HGT #H . %f B 4H , 38 /8 AN [

AL BRA TAT T A B AT B W R AT
B F R RVEAL

4 & it
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Effects of Different Processing Chinese Gall Instead of Zinc Oxide on
Growth Performance, Nutrient Apparent Digestibility, Cecal
Microbial Flora and Diarrhea Rate of Piglets
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(1. College of Animal Science and Technology, Guangxi University, Nanning 530004, China; 2 Boyide ( Beijing)
Biotechnology Co. , Ltd., Beijing 100081, China; 3. National Engineering Research Center of Biological
Feed, Beijing 100081, China; 4. Feed Research Institute, Chinese Academy of
Agricultural Sciences, Beijing 100081, China)

Abstract; The purpose of this experiment was to study the effects of different processing Chinese gall instead
of zinc oxide on growth performance, nutrient apparent digestibility, cecal microbial flora and diarrhea rate of
piglets. A total of 195 “DurocXLandracexYorkshire” piglets with an average body weight of (9.97+0.04) kg
were selected and randomly divided into 5 groups. Each group contained 3 replicates and each replicate con-
tained 13 piglets with male and female evenly distributed. The piglets in control group were fed a basal diet sup-
plemented with 2 092 mg/kg zinc oxide ( that was equivalent to 1 600 mg/kg zinc) , the piglets in Chinese gall
powder ( GP) group were fed the basal diet supplemented with 852 mg/kg GP, the piglets in Chinese gall
powder hydrolyzed gallotannin extract ( HGT) group were fed the basal diet supplemented with 649 mg/kg
HGT, the piglets in coated-GP ( C-GP) group were fed the basal diet supplemented with 1 970 mg/kg C-GP,
and the piglets in coated-HGT ( C-HGT) group were fed the basal diet supplemented with 1 974 mg/kg
C-HGT. The supplemental levels of hydrolyzed gallotannin in the 4 trial groups were 600 mg/kg, separately.
The pre-test period was 7 days, and the formal test period was 25 days. The results showed as follows: 1) the
final average body weight, average daily feed intake, average daily gain and feed/gain ratio had no significant
difference among the 5 groups ( P>0.05). 2) Compared with the control group, the diarrhea rate of the 4 trial
groups had an upward trend (P=0.076). 3) The crude protein apparent digestibility of the HGT group and
C-HGT group was significantly higher than that of the control group, GP group and C-GP group ( P<0.01).
The ether extract apparent digestibility of the HGT group and C-HGT group had no significant difference com-
pared with the control group ( P>0.05), but that of the GP group and C-GP group was significantly higher
than that of the control group, HGT group and C-HGT group ( P<0.01). 4) Compared with the control

Author, SHEN Shuibao, E-mail: 603938652 @ qq.com



3088 IR/ S 32 4%

group, the abundance of Faecalibacterium in cecum of 4 trial groups were all improved to some degree. The
present study suggests that different processing Chinese gall instead of zinc oxide in the diet does not affect the
growth performance of piglets, but the diarrhea rate is upward trend. Compared with the zinc oxide, the appar-
ent digestibility of crude protein can be improved by Chinese gall treated by extraction process ( HGT and
C-HGT) , while the apparent digestibility of ether extract can be reduced by Chinese gall untreated by extrac-
tion process ( GP and C-GP). The abundance of Faecalibacterium in cecum of piglets is increased after dietary
zinc oxide replaced by different processing Chinese gall. [ Chinese Journal of Animal Nutrition, 2020, 32
(7) :3080-3088 ]

Key words: Chinese gall; hydrolyzed gallotannin; extracted; coated; growth performance; nutrient apparent

digestibility ; cecal microbial flora; diarrhea rate

(FTHEHE BTFM)



