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1M, AT T K A B0 77 R B N T GRDRE, A
AT AR 20 P XS 52 R B4 41 18 38 A 68 58 53, X P
R A R RE K i T8 i BRE A 5 0 3 7 2 — 20 Wt
FEo G, AL B 7 0T 58 1R b B oK i B
PR X A XS A A E L% M B Y 52 T, A K i
T IRAE PR 758 AR 7 v B I B BE R AR A

1 #RER=E
1.1 iRy
KGR TR E SRR AR A A ##

1.2 RIiEt

g R A B R o8 4 Bl AL T, I
42 000 H1 H & B A T A9 fl 5 2= 45 25 (AA)
RAFXS R 3 d, B AN EE, B EE
3500 HA% . Wik 10 d, 153 32 d, B4
20 55— ) MR Al )RR | RS R ARDRR R OR AR AT T Bt
AR R BURLRE . 1E 3 ) X R A ) 3R A A 3k
B 4] 4y 0 G M R 3L REGEOR S 200 A
400 mg/kg7K fifk BT R 1 0 TR AR, R AR A4
BRCE FRAKSE WL 1Y AT SR B SR, e R

PR R SR B, i BR300 FLA SRR Y i AT
PEFER

N HAS F R R, Ay o84 (0 0T, SRR ZH R .
KRBT R KERE U LT 4E R oK TR &
5 30.60% .,

F1 EMARAREEFKE(XTFEAM)

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

Ui H Items
JEUB} Ingredients

1~21 Hi# 1 to 21 days of age 22~42 H# 22 to 42 days of age

E K Corn 55.88 59.98
M1 Soybean meal 31.74 25.86
HIFEH) Cottonseed meal 5.00 5.00
B A4S CaHPO, 1.11 1.10
23l Soybean oil 3.20 5.03
%5 Limestone 1.12 1.05
L& FR LR PR L-Lys - HCI (70%) 0.34 0.41
L-E% R L-Met 0.17 0.15
IR R Thr 0.12 0.10
=M Trp 0.02 0.02
S Ak4H NaCl 0.30 0.30
iR ¥ Premix" 1.00 1.00
41t Total 100.00 100.00
E#:/KF Nutrient levels®

fRi5HRE ME/ (MJ/kg) 12.89 13.14
HEA R CP 21.50 19.50
FLAE Wi EE 5.49 7.40
MK 4> Ash 4.72 5.24
5 Ca 0.80 0.75
JEFEFR W Non-phytic acid phosphor 0.32 0.32
MR Lys 1.40 1.24
ER MR Met 0.53 0.46
IR AR Thr 0.94 0.84
{6, %R Trp 0.23 0.21

1) iR AR A AT 5 i HE $2fit The premix provided the following per kg of diets;: VA 12 000 1U, VD, 2 650 IU, VE 30 U,
VK, 3.50 mg, VB, 2.5 mg, VB, 6 mg, VB, 12 mg, VB, 4.8 mg, VB, 0.03 mg, M ER folic acid 1.25 mg, 8 E2 nicotinic acid
45 mg, =¥ & biotin 0.03 mg, Mn (MnSO, - H,0) 100 mg,Zn (ZnSO, - H,0) 80 mg, Fe (FeSO, + H,0) 80 mg,
Cu (CuSO, - H,0) 8.8 mg,Se (Na,Se0,) 0.3 mg,I (KI) 0.5 mg.

2) M2 A RSeS|, HoAl 7 75K Al ., CP was a measured value, while the other nutrient levels were calculated

values.
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1.3 NEHERKEFE
1.3.1 AR

B R UERIC R X HAY R & a2, 550 T G A4
ARG H A7 28 AR, il R h & R &, I
VI H B E (ADG) ¥ H R B & (ADFI) MR
W (F/G) ; B K g 5% % 9% F1AE T2 16 O, 11 55 9K

1.3.2  ERINA 45 F5 2 (EPT)

QTR ErE (k4 QA = /N (1
I YH28 2i5 48 45 = [ B0 R xR 8/ (R 5 b x
A= REL) %10 000,

1.3.3 il pH

T 42 HIEBEE R E R REVLER 4 B fE 52
Je S BT IE I, 5311 45 W B & AT 45 3L, 745
W Bei 1/4 4055 FF— /e, 1 PHB-2 AU 45 pH
THIE + 48 2 W mUs N 2P pHL,
1.3.4  JpiE eGPk

XS 8 S 5 o B — 48 W 25 W L [l i 9 4%
VT WA 'R, R 8 £ -80 C AR
VKFEIRAT & . TR B I 1 D9 25 A o, 4
JaiB N SR B =19 (m/ V) AT HIRE, 213K
FEVK K W SR #E AT, B BT AR B R | U
2 500 r/min®.L> 10 min, B WH T & + —
6l 25 W | Il g 9 25 00 1 i AR 1 R R g T Al
7 i M ) A R e AR ) TR R SR
I, 5 S WUk A
1.3.5 JmEFBIEE

AIXS S8 S 5 o B — 48 W a5 L Il i 41 40
FER A 2~3 em T 4% FEE [ b 8 5, K
Mk 48 h, A W Y) R, SRS SR IR AORE D 2L
(HE) #1744 (%, {#i ] Nikon Eclipse 80i . f# & A
REMEEK I BOE A, F Motic images 2000.1.3 %X
PELEL I &+ 48 W 25 W | 1l i 190 o s R B AR 4%
EmRE MRS ERE/ RERE,
1.3.6  EHMILERFF A B K AT g

PRIXG J& 5 Ji5 S BT I 1 s, B o 5 W N 45
YUl T K T W 2R A7 v R Pl 05 A 3L
PR AT DA RN R 0 F T 1 i, PR RS o N A R
i, T HRRE S K B A AR K = 1:9 (m/ V) TS T
107 (58 BE R, T-FF 12 8 R 0E AT A R, TEC 11 A
LOEFR B, FRAR IR HEAT 107 ~ 107 (5 B, 1%
s BV AP T MRS i 323,37 THEKR 36 h
Je AT LR AT T TH A0 6 7 B 4 B T 22 R PILBS

FEHH 37 CH AR FE 20 h J5 AT KBTI
B, AL 3 AE, BIMBEMEESR 3
W, BN AW CE YR R e i A
TR BB X 1g(CFU/g) 132K .
1.4 HESIT

IR B SAS 9.2 BT 4T, R
K& 7 22 43 Bt (one-way ANOVA) BF 17 4 i) 22 57
81, F Duncan QLT Z 8 LI, P<0.05 Ry 2
SWE, P<0.01 R 2R 8, 4RO
{H+FrUE 2 (mean+SD) " &I~

2 & B
2.1 KFFBRTERXT AIXG A K EEER I

1% 2 AT, 50 HEZHAH B, BRDRE A s in oK A
TR AN ARE SFHYHEE FYHRE
i BE T R S RO AL g5 8 B0 T 3 R R (P>
0.05) ;fH 400 mg/kg 7K fif 5.7 B2 2H W kL 1L 0 3
FEAIK (P <0.05), BE Ak, 18 AR &8 i 200 A
400 mg/kg Y 7K ik BT 1R 187 PR XS 1) B 18 2% FH 4.99 %
Iy AR E 4.12% F1 4.07% , 53 SR T 17.43%
F118.44% ; BR YN AL #5 16 B 394.10 43 5l £ & &
397.86 F1400.77, 433 E T 0.95% 1 1.69%
2.2 KBRETERXRIGFE pH MM

1 2% 3 AT, 5 X0 AT AR LG, fRDR Hh s Jin oK i
AT B 2 AR RS A+ 48 s pH(P<0.01) ;
2 MR 25 i M e % pH Y98 BT EAIG, (H 22 =
AR E(P>0.05)
2.3 KFEERTERXT A G HFE E B E R M

2% 4 TIN50 AT AR EE , fRD R Hh s Jin oK i
TR W R S RS+ AR S R A
B (P<0.01) 5 fal KL HR S im 400 mg/kg 7K fif HR
TR k2 P T R I VE R i 1 (P<0.01)
I 2 1 S W E A B 1 (P<0.05) 5 ARV S
200 mg/kg KB TR Gk 25 B = 25 W B I e 1
(P<0.05) ,
24 KEBBETFBENABHERSEENZE

E L AL S ARG im0
v R B S, S MR G 2 R
PR HES B b . S IR AR 1L, 2 Al
HNAGW) T 388 2 W g 98 & R =,

HH ¢ 5 AT, 50 B AR EG )RR wP 38 Jn oK
BT R 2 B ARG Y A W 98 B RN A6



5 3 ZRBENEAT AR P VS I K i o IR RT PR X A K i B M TR R 1 il 2645

B B/ BB IR EE (P<0.01) 5 falH th s ok fif o 3
PR A b 2 42 1 25 T 9B 1 R B TR e TR

JE(P<0.01) ; 1A K A8 i 400 mg/kg /K i 207 iR
R M B B R (P<0.05)

®2 KBBETERNAGERKMERENZIT

Table 2 Effects of hydrolyzed tannic acid on growth performance of broilers

IKAf BT RS TR Y-

T i B 4
IH R4 Hydrolyzed tannic acid supplemental levels/( mg/kg) P

Items Control group P-value
200 400
4H IBW/g 211.97+5.86 213.80+12.33 213.19+8.80 0.981
A H FBW/g 2 474.83+40.54 2 473.50%47.14 2 482.29+48.26 0.979
SEHH B E ADG/(g/d) 78.03+1.20 77.92+1.20 78.25+1.36 0.966
P HRERE ADFI/(g/d) 117.99+1.82 117.71+1.85 117.82+1.88 0.989
BE L F/G 1.51£0.00° 1.51£0.00° 1.51£0.00° 0.033
HEVE R Mortality/ % 4.99+4.22 4.12+3.68 4.07+3.22 0.963
FRINAL 25 5 44 EPI 394.10+30.96 397.86+29.84 400.77+28.97 0.976

R8s B AR AN F/ING PR R R 2257 35 (P<0.05) , AR TR ROR 2253 8.3 (P<0.01) , TR,
In the same row, values with different small letter superscripts mean significant difference ( P<0.05), while with different

capital letter superscripts mean significant difference ( P<0.01). The same as below.

x3 KFATEIABEGIE pH B0
Table 3 Effects of hydrolyzed tannic acid on intestinal pH of broilers

IKAf BT RS TR Y-

T i B 4
H R A Hydrolyzed tannic acid supplemental levels/( mg/kg) Pl

Items Control group P-value
200 400

T+ 458 Duodenum 6.09+0.13% 5.14+0.13" 5.11+0.08" <0.001
2= Jejunum 6.07x0.17 6.03+0.04 6.02+0.07 0.782

[ % Tleum 6.80+0.18 6.79+0.31 6.78+0.16 0.990

F4 KBETERNABEEHLETENZN
Table 4 Effects of hydrolyzed tannic acid on intestinal digestive enzyme activities of broilers
Kt BT R VS K
HH I Bt X AR Hydrolyzed tannic acid supplemental levels/( mg/kg) P1{H
Items Intestine Control group P-value
200 400

W A 1 —38# Duodenum 8 141.45+141.02° 8 922.35+45.38"° 9 180.87+12.13* <0.001
Trypsin/ 2 Jejunum 4 755.82+100.54® 5 175.27+90.62* 5 111.61%66.62" 0.002
(U/mg prot) [F% Tleum 3 123.69+26.85 3 222.08+124.13 3 088.52+68.76 0.207
TEH 1+ —3§ % Duodenum 0.82+0.02"" 0.84+0.04" 1.13+0.09* 0.008
Amylase/ 251 Jejunum 3.10+0.02° 3.08+0.08° 3.27+0.11° 0.047
(U/mg prot) [m % Tleum 3.84£0.15 3.68+0.08 3.80£0.11 0.277
e i it + =48 Duodenum 862.81+9.87 863.20+8.55 871.55+4.22 0.374
Lipase/ 75 % Jejunum 2 832.35+30.16" 2 957.19+70.73* 2 825.06+54.66" 0.043
(U/g prot) [5] /% Tleum 2 591.74+32.65 2 622.45+60.20 2 654.78+35.35 0.190
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x5 KBATERNABHERSEENN
Table 5 Effects of hydrolyzed tannic acid on intestinal morphology of broilers

TR AR T R VS I K S

HH g Hydrolyzed tannic acid supplemental levels/( mg/kg) PiH

Items Control group P-value
200 400

— YERE VH/pm 1 819.94:£0.69¢ 1 902.82+1.62" 1 910.39%1.04" <0.001
Du;j;mm Fss R CD/pm 281.16+1.44 279.85+2.83 278.48+1.43 0.332
HEmE/ RERE VH/CD 6.47+0.03" 6.80+0.07" 6.86+0.03" <0.001

N LR VH/ pm 874.69+15.28" 938.05+11.57* 925.22+4.65" 0.001
;l;j?fmm FR R E CD/um 182.47+1.17° 180.21+3.95° 174.36+2.31° 0.026
YEmE/ RERE VH/CD 4.79+0.10" 5.21+0.15* 5.31+0.08" 0.003
2B VH/ um 707.61£1.70 716.03£16.90 733.50£4.97 0.053
nﬁli?n RS R CD/pm 153.46+0.78 153.51+6.35 146.86+8.10 0.355
9 S/ RS IR E VH/CD 4.6120.02 4.67+0.29 5.01+0.24 0.134

+=3%8#% Duodenum

ZW Jejunum T

Ef% Tleum |

l‘o

A XTI B 200 mg/kg KR HL T RRZH ; C: 400 mg/kg /KA LT TR
A Control group; B: 200 mg/kg hydrolyzed tannic acid group; C: 400 mg/kg hydrolyzed tannic acid group.

1 ASHEMERRERE

Fig.1 Intestinal mucosa tissue structure graphs of broilers (40x)

2.5 XKBETEHRMABEBABRHEMXETE  PTRIZERSAXSNEBILRTEEE(P<
HENFMm 0.05) 52 M REG 2 A R KT B8 KSCHE 2 A7 AR, EL 22
HIZ 6 Al 1, S X IRALAR LE AR R B IOk i AR (P>0.05)
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Table 6 Effects of hydrolyzed tannic acid on the number of Lactobacillus and Escherichia Coli in

cecum of broilers 1lg(CFU/g)
. s IK Sifp BT BR S S K SF-
H R AL Hydrolyzed tannic acid supplemental levels/( mg/kg) a
Items Control group P-value
200 400
FLERAFI Lactobacillus 6.04+0.40" 7.11+0.50° 7.20+0.60" 0.018
KIGFFE Escherichia coli 6.94+0.51 6.37+£0.22 6.17+£0.64 0.125

RIS
HERTRE-FIUERN T, EXE LN
W 2, WFoT R B, R b o 223 Jin o 7 i n]
SR NI SR SO 5T & B, TR
S I K A BT R P AE Sk 2B K A a2 ) B 5 ) e A
RIS AR R Y
RIS AR S I 1 500 mg/kg 7K i
TR 5 XS AR B f, BEARRE L, AT
IR & PR R BT TR X PR 1R £ e A S )
{ERTRARE B b, SRV O I 98 K B, ) A R TR
TN K fife B0 7 PR W 4R 2 5 OF) A RS ) - B R G R, H
R AN K SF K 600 g/t B P 4 8 R B, S
98.33% , SAIA I 45 R A — 2, AKX IR 57 45
SR ARDRR P S 0 K A BT TR AT R AIG PR RS 1 )
L, BE R O 3 S RO 8K 25 R Ak, X P RE S L
T2 AN A G — J7 AT AR S K A T R
WSS A 98 55 i 0 I B, A K ) R A T Ak TE P Y
3 3 R R), DT A2 328 /0 g 14 T A I i, 3 — 25 4
PRI 9 A K i 5 D9 — T T AT RS2 7K i BT TR 1Y
PURAEAE P AE — R FE B 1 0T $2 5 TR XS 0 G0 5 77,
T = B R
IR R G I IE pH K5 E A AT
REIVER & BRI IE pH Al A2 1 3h ¥ % £ 4 1 14
PR T SR 56 T oK A o T R X B 8 g 1A
pH S M Ay i ZEPE I R, S AR
KA B A KR R A R, B T pH R AL, B
ENAERBNGE REMIERE ., AR AR,
TR R R K i BT IR A B R T 38 W pHL,
XATRE S KL TRA S SA = HERT R K
TR D7 %05 A% 0 10 Ty B TR SRR 2L &
WA O TEBLPE I W 5 5T R K ik il i AR R T T
P33 R R 0, 52 59 R M, BRI 18 pH, {2 E /K
R TR SIS & i SR IE R

o T AR T 1) 3% 1 5 S W A PN ) AR A A
EEVIRR, YKEHRTRS MBS A E, W
DAHE 5 78 Ak Bl 5 1, 0 i B e A kL B A R
Majumda %5 BF5E K B, 50 BRLEAR L BB P R
Jin 200 F1 300 mg/d 7 FR A, B4R XY B iz 1 i AR
FI R Il TG 0 TG G R L AR OT 4 R
FERH GDAR TR IR K A B T R T b R e RS
1+ 46 i 0125 i I 2 F R 7, 400 mg/kg K %
BT R A]I E P  S  VE K B IS P L 200 mg/kg 7K
fiff R T FR AT Jd 2 B o A T B U TG 1 L X 5 Mole
AP A 2 R — B, HEW AT BE R T 1A
FRIRBE ] BT R ) SRRl AR T A 2%
SRR 3 B, 26 T K A BT IR T i O
A Y ELRBL A 75 ZE i — 25T

/N B A A B AR, i
F S0 S SR S W B0 Wy Mg A R RN AR BE D Y
FER R 8 2 A A B LR T SR
JE AT AL W M RN 1z 2272 i R i S i AR K
PERE, /N RIFR ST TH AR RIS RE T 5 B 45 E
T RS R OB R R R AT Y il
G AR | R T B AR TR U A /N i 1 W i e
IR SR B/ B s TR B K R W b B 3R
T AU K, o8 B M AU, WU RE 7 AR5 Liu
OV S B, A AR AR BOIR LR AR R R
M S ] W 3 XS Y S i 0 v T R
SR TC B AR, AR R R b
TR fife B R VT A Wb AR R R XS B AR I A
Wi B B SR R R s TR, R I R e IR
7 A S B fife 207 R %o Tl i A, 3X 5 Bilic-
Sobot 25T R IT 45 R FA — 5, X ATRERH T
KA B T R LA 2R ) 2 1 24 B i T A BRE 1 4
R, AT LA /D 75 2 0 i T8 A5 m B 18 0k i i &
B, dE— 25 E /N i 5 3R 5 W R T 2 T
PR XG4 K ERE . L, KA B T R A R T
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Effects of Dietary Hydrolyzed Tannic Acid on Growth Performance and
Intestinal Health of Broilers

LI Junhui' XIE Yuhuai’ ZHANG Shaotao' LI Min' LI Shiyin' XU Qingging'
ZHANG Xiaodong® ZHANG Chengxi® YANG Weiren'"

(1. Shandong Provincial Key Laboratory of Animal Biotechnology and Disease Control and Prevention, College of Animal
Science and Technology, Shandong Agricultural University, Tai’ an 271018, China; 2. College of Animal
Science and Technology, Zhejiang Agriculture and Forestry University, Hangzhou 311300, China;

3. Qingdao Runbiotech Biotechnology Co., Ltd., Qingdao 266324, China)

Abstract; This experiment was conducted to study the effects of dietary hydrolyzed tannic acid on growth per-
formance and intestinal health of broilers. A single factor completely randomized design was used to select
42 000 one-day-old healthy Arbor Acres ( AA) broilers with similar body condition and randomly divided into
3 groups with 4 replicates per group and 3 500 broilers per replicate. The pre-test lasted for 10 days and the trial
lasted for 32 days. Broilers in all groups were fed a basal diet without any antibiotics in pre-trial period. In trial
period, broilers in control group were fed a basal diet, and the others in experimental groups were fed the basal
diets supplemented with 200 and 400 mg/kg hydrolyzed tannic acid, respectively. The results showed as fol-
lows: compared with control group, 1) dietary hydrolytic tannic acid had no significant effects on final
weight, average daily gain, average daily feed intake, mortality rate and European benefit index of broilers
(P>0.05) , but the ratio of feed to gain in 400 mg/kg hydrolyzed tannic acid group was significantly decreased
(P<0.05) ; 2) dietary hydrolyzed tannic acid significantly decreased duodenal pH in of broilers ( P<0.01),
significantly increased duodenal and jejunal trypsin activity, villus height and the ratio of villus height to crypt
depth (P<0.01), and significantly increased the number of cecal Lactobacillus ( P<0.05); 3) ditary
400 mg/kg hydrolyzed tannic acid significantly increased the duodenal amylase activity of broilers ( P<0.01) ,
significantly increased jejunal amylase activity ( P<0.05) , and significantly decreased jejunal crypt depth ( P<
0.05) ; 4) dietary 200 mg/kg hydrolyzed tannic acid significantly increased jejunal lipase activity of broilers
(P<0.05). In summary, dietary hydrolyzed tannic acid can reduce the ratio of feed to weight and mortality
rate of broilers, increase European benefit index, intestinal digestive enzyme activity and the number of Lacto-
bacillus, promote intestinal development and protect broiler intestinal health. Under this conditions, adding
400 mg/kg hydrolyzed tannic acid to broilers’ diets has the best effects. [ Chinese Journal of Animal Nutri-
tion, 2021, 33(5) :2642-2651 ]
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