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HEAML? O HBTRY? Gk R EmEt Ry k'

(LS RSP Rl 2B, sh s 35 SREIFFE AT, Bt P 550025 ;2. A R B Be sh W BH# 058 T,
EFEEMERESLEE  RIRN MY ERSRAEE SRS, A EEEMNS
BRI E AT E, M 510640 3. ILRFAT LA WRHE A RA T, #EYi 261057,

4. WA A R A R AR RN 325000)

 E. KRR ERZEARBI G SL TR A KM AR LR R
MBS HeR, IR 360 R4 BRI RAFE 1 B8 817 MAFA Jik & L £ F RN AL A
3, BUMOANAEL, BAEH 20 R, *RBAAR A MR XI5 A A B P R e 100
(CT-100 48) #= 200 mg/kg(CT-200 48) 49 %&£ 7, KM 42 d, R LN .1) S Eam
o CT-100 849 -F3¥ B3 £ 2 H 7R 5 (P<0.05) , A E 2 FHEIL(P<0.05), 2) 5 Batart,
CT-100 #8 CT-200 ZLL A 45 min f= 24 h % F (b " ) 1834 % F 4K ( P<0.05) , B CT-200 4L LA
45 min b " {4 2 FA& T CT-100 28 ( P<0.05), 3) 5 *F 4848k CT-100 4L CT-200 48 s ¢ %, %
HEEG G(1gG) 2 m 3k E 8 A(IgA) 223 2 %4 5 (P<0.05) ,CT-100 A& % . JE K E G M
(IgM) A ERFR 5 (P<0.05), 4) 5 3 @ a40 1 CT-100 41 CT-200 41 o 3¢ Fo Af I 7 = B
(MDA) 42 2 % 1K (P<0.05) , fo ¥ % 3 A AL 4L H (T-AOC) = I JE ¥ 48 B AL 4 B AL B
(T-SOD) & 2 %42 % ( P<0.05) ; CT-100 £LAF It T-AOC #= o2 2 T-SOD F M3 2 F 4R & (P<
0.05), 5) 5B aAgrt  CT-100 2= 42k (V/C) B %3 3 (P<0.05) ,CT-200 28 7 45 £
BERERZH(P<0.05), WhTIL FHRAMESTHSL TR — TR K ERNG G ALK
AP T IR A B AR AT & BRI 100 mg/kg #9 2R AE T 200 mg/kg.,
KB HBAEET,RNFE, A KM, LA, LRI, ARR
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lithins ) ELAT A0 AU BT R AE A . WSS 38, 45 &
T KRR T E A B A e R PUEAL PR R4
A VEFIBLSI SR v6 7 A 10 B i 1 2ORE IR TS, O HL
308 1 410 1 B A B B 4 T R R SR A B R AL AR T
A AN, AR T IR A PUA AR
bowEE RIS E 2R AE Y e, BA K e
LV R I V5 4t 37 A ) =R (R S B o
HRAGA B TR LR #HGE R >, AR
FEPI AR A 2% 25 40 TGS I 35 4 4 & 57 1l
ROR 22 F BRIk R R T 46 A B T AE A
XM R R, A g R T
IR K B 45 A BT R BF 9T % %, WF 98 Fa ke b B8 oA
I7i] 7K S 1) 45 B4 o DAL XS 2R KPR RE P TR L S
Uite PrE L TIRE MBI A R, DU R 45 A
BT AE PG AR P A BN R A 4R

1 #MRlERZ*E
1.1 R EIRIEET

IS %8 G T RICT R, 4 F
1.700~1 900 u, H1 33% ) —K¥ 37% W =R,
21% V0 R Yy . 8% 1 LR Y VL I 1% 19 £ R Y
BLo 46 AT B BT AR RS A R A, Bl
75% ., HEH 360 HAAERARGL R IFAY 1 HER 817
FEXG AR A TE 22 S IR M BEHL 5>y 3 41, 40 6
NEE,BAEE 20 B, X4 (CON 41) 1 i
ARG A BT 0 3 kR 556 4 43 Sl AE 3 Atk
TR H S I 100 ( CT-100 4H) A1 200 mg/kg ( CT-
200 ) M AT, R RE 1B (1~21
HR) e 2 BrBe(22~42 i) ,ikE6 42 d,
1.2 FAFREESEMAR

R T RANEFE S, A AR
R (UKL ) AN AR OK, X8 38 XURT R 5 4
B DAER 25 41 P AT X8 1) 57 45 3300 4 3 42 i i
J7 45 R 3R MR AT . BRI R Sy K - TR
B S IR B RDRE S A BE 3R I E 2R (2018 AR5
29 fl0) ) AR 1A FEFR #E) (NY/T 33—2004) #17
B il FLLH i SOE FR K LR 1,
1.3 #EHRNESFE
1.3.1 AKhRE

SRR R 25 3 (42 H R ) 1 1 K
19 00 RHMEE K , TYR B 07.00 L5 55 b B4 FRAY
ASEE A5k TR A H R & & (ADFI) |
¥ H S E (ADG) MR E L (F/G)

®1 ERARAMREFKT (FERERM)
Table 1 Composition and nutrient levels of

basal diets ( as-fed basis) %

1~21 Hi 22~42 Hi
1to21 22 to 42
days of age days of age

i H Items

JE Bl Ingredients

K Corn 60.60 61.60
1 Soybean meal 17.80 14.60
EKHEHH Cormn gluten meal 2.00 2.00
X H Wheat middling 1.60 2.70
64K Peanut meal 11.90 10.40
7l Soybean oil 1.00 2.90
L-#iE M L-Lys 0.40 0.30
DL-H %% DL-Met 0.23 0.15
1 ¥} Limestone 1.22 1.09
BEIR S 45 CaHPO, 1.95 1.80
ik NaCl 0.30 0.30
E KA Corn cob meal 1.16
URK Premix" 1.00 1.00
4A11 Total 100.00 100.00
35K Nutrient levels”

e ME/(MI/kg) 12.21 12.62
HE B CP 21.12 19.13
AR Lys 1.18 0.99
HERR -+ AR Met+Cys 0.85 0.73
5 Ca 1.00 0.90
Mk TP 0.76 0.68
AR AP 0.46 0.40

1) BUR KA 1~ 21 H ¢ B Be i T g 1 K 42 i The
premix provided the following per kg of the diet for 1 to
21 days of age phase: VA 6 000 1U, VB, 3.8 mg, #fi# nico-
tinic acid 42 mg, VB, 4.0 mg, VB, 3.5 mg, VB,, 0.01 mg,
VD, 500 IU, VE 20 IU, VK 0.5 mg,E#/% biotin 0.15 mg,
1Z RS calcium pantothenate 10 mg, 2 folic acid 0.55 mg,
&4k BH 78 choline chloride 600 mg, Fe (FeSO, - H,0)
80 mg,Cu (CuSO, - 5H,0) 7 mg,Mn (MnSO, - H,0)
60 mg,Zn (ZnSO, - H,0) 75 mg,I (Cal,O,) 0.35 mg, Se
(Na,Se0,) 0.11 mg, TIEEN 22~42 H# B BT i fd]
F Mt The premix provided the following per kg of the diet
for 22 to 42 days of age phase: VA 6 000 IU, VB, 2.4 mg, {#
% nicotinic acid 16 mg, VB, 4.0 mg, VB, 3.5 mg, VB,,
0.01 mg, VD, 500 IU,VE 20 IU, VK 0.5 mg, =¥ & biotin
0.15 mg,7Z R4S calcium pantothenate 10 mg, "fi# folic acid
0.55 mg, & 1L H7% choline chloride 600 mg, Fe ( FeSO, -
H,0) 80 mg, Cu (CuSO, - 5H,0) 7 mg,Mn (MnSO, -
H,0) 60 mg, Zn (ZnSO, - H,0) 65 mg, I ( Cal,O,)
0.35 mg,Se (Na,SeO,) 0.11 mg,

2) B3R K ¥ Mt EE ., Nutrient levels were calculated
values.
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1.3.2 i EIR

TR R (42 HiR) Bf, A &R 12 B
(BAEE 2 HXG) FF 5000 #F 7R 1 5 09 3G 5
WCLEBE , 5596 W5t R R0k 52 )5 PR A B
R, B SR AR B A (I RE IR E 9 [
TN B ) I S 5 2 18 45 4% 2 SRS 5 s A o 3
BRZERERR, HEAXWIT .

HREA EARE( %)= (FfEdnE Hit/
& 1A ) X100,

1.3.3 &R

XoF 8 S P X6 LB A e AL 000 UL A i 7K
P pH RIA o I k4% BRI A T
FE Y (NY/T 1333—2007 ) #H:47 ; B A= ) iy BIL A 00
SE LA BT 7, W05 T ik 4 B (PR BRE 17 00 7 B 1)
FIMETEY (NY/T 1180—2006) #47 .
1.3.4  SREEKE AT ESPUERE S

AN S VI I AR Y 2 R i ik
KL, B HRAE 5 mL T A I Z P
FRFEE 1 hJ5,3 500 r/min &[> 10 min &
JEor%e,—80 CLRAEREM . X & 52 A P B A
JHFHE , BT /N B S 25 F 1.5 mL B0 %, -80 T %
FE o Rl B B —80 C PRAF B I IEAE 5 F vk L i
Uk, %1 :9(g :mL) By 5T & AR bE in A F0¥8 1Y A= 3
K, 4 C KM TP A 2,12 000 r/min B L
5 min, BC L VERRIN A R0 0l 3% 8 4 S e 9 B 4
it} (T-SOD) I 1 . B Hi S AL fiE )1 ( T-AOC) FITH —
i (MDA ) 7 3t $45% R ot g AR ) TR Wi 5%

AP IR BRI 3K e EREE T A(TgA) R
JEIKEE I G(1gG) MAREERKE H M (IgM) & &1
SR VLT3 22 P55 A R w7 i AR 7 B 350 6 A
W, A A2 B R & B T
1.3.5 MiBEES

XoF B S A X A B A =S A
Wl , BT I B B 1 ~2 em, 2B TE N EY),
BT A% Z 5 W RS W R R I e, YD AR R
Jr 2[R Sen 41 i IR AKE - (HE) Je 5,
) F i FH Axio Scope Al R.5{B% ( Zeiss, fE[E ) M%<
FEHARE, {8 F Image-Pro B {4 5 7 1 900 6 = B A
Boss VR, JT 1 0R 4% v B R s R B 1% L B, B
HEa(v/C),
1.4 HIBELAEBSSEITHH

IS B4 S5 Excel 2019 #1740 45 8 71 F
K H SPSS 18.0 #47 ¥ K & J5 2 43 M7 ( one-way
ANOVA) 4 [8) 22 5% ] LSD #1738, 45
DL S48 AT AR R ( SEM) 7R, P<0.05 FoR
AREES.

2 & B

2.1 ARBFMESBETIABERKMEENZIT
M6 2 I, 5% AL A FE, CT-100 4 A XS 1Y

KB FERE (P<0.05), CT-100 241X %) ADG

BRI E T 4.97% (P<0.05) ,E/G %6 IR 40

FEAR T 6.37% (P<0.05) . XS ADFI £ 4[] 22

SR E(P>0.05),

x2 ARKNESLETIABEK TR

Table 2 Effects of dietary condensed tannins on growth performance of broilers

5 H 415 Groups BB S Pt

Items CON CT-100 CT-200 SEM P-value
W) E Initial weight/g 49.51 49.56 49.59 0.143 0.953
KT Final weight/g 1147.81° 1 202.46 1155.87° 8.467 0.021

Y H M E ADG/g 26.15° 27.45° 26.64" 0.170 0.036
SFEYJH R & ADFl/g 53.27 52.40 52.24 0.740 0.142
RLE L F/G 2.04° 1.91° 1.98* 0.050 0.045

[T Bt SR AR AN RN PR OR 2 57 W3 (P<0.05) MR SOEFREFROR Z R A 3 (P>0.05) . T,

In the same row, values with different small letter superscripts mean significant difference ( P<0.05) , while with the same or

no letter superscripts mean no significant difference ( P>0.05). The same as below.

2.2 ERFEMGBEETALARROZME
M 3 3 7] M1, CT-100 241 L Y 45 min %% FF
(b" ) BT X R4 ( P<0.05) , b X B8 2H BTG

T 26.96% ; CT-200 1)L 45 min b~ {E%¢ CT-100
ZH AT B4 45 391 (8 35 A AIK 16.49% F1 39.01% ( P<
0.05) ., SXFHEL A, CT-100 2H ,CT-200 2H 24 h
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b " E I B EFER(P<0.05) , 70 HIFEAR T 20.42% |
26.37% . A NLRTHEKIK % 55 Y] J1F1 24 h pH

ERAEFH(P>0.05),

R3 ARRINGES BT XA &R R0

Table 3 Effects of dietary condensed tannins on meat quality of broilers

SgE| 4153 Groups K (bR e P1H
Items CON CT-100 CT-200 SEM P-value
547 /1 Shear force/N 32.42 31.76 31.14 4.667 0.370
7K 512 & Drip loss rate/% 15.72 13.21 14.78 2.750 0.170
24 h pH 6.02 5.97 5.95 0.117 0.577
TSR LT 50.23 50.16 50.15 5.950 0.320

45 min L a” 2.50 2.65 2.83 0.183 0.290

ARER HE b 7.64° 5.58" 4.66° 0.260 0.032
Meat color AL 52.39 52.34 52.09 5.953 0.116
24 h AN 3.12 3.15 3.18 0.123 0.190

Wb 8.57° 6.82° 6.31° 0.393 0.018

2.3 ARBMES BT AL REINEENZIE
M2 4 AT, 5 X B4 AE L, CT-100 41 Fl
CT-2002H PR X JHF T 45 K5 MBLIE $i6 5, 2 TR 3 48 4508
ol % AL (P>0.05) , 5% B2 A L, CT-100
4 . CT-2004 Ift ¥ 1gG & 2 B & F+ & ( P<0.05) ,

M3 TgA & 8535 8 & TH s 32.74% .31.82% ( P<
0.05) , CT-100 ZHIM3¢ TgM & 8 ) BE 21 g 2% Tt
5 17.93% ( P<0.05) , CT-200 25 W] 5 %} B 41 ¢
F25(P>0.05)

x4 ARKMES LTI ABREINEER M

Table 4 Effects of dietary condensed tannins on immune function of broilers

i H #4133 Groups P AR R Pl
Items CON CT-100 CT-200 SEM P-value
JFIF+5 %L Liver index/% 0.19 0.18 0.20 0.333 0.612
JLHE +5 %% Spleen index/% 0.24 0.20 0.21 0.040 0.317
B R HEFE %L Bursa of Fabricius index/% 0.20 0.19 0.22 0.030 0.309
g AR 45 %% Thymus index/ % 0.39 0.45 0.49 0.080 0.178
I BRE H G 1gG/ (ug/mL) 1671.18" 3 563.20° 3 457.12° 381.440 <0.001
HPE R A IgA/ (ug/mL) 291.23° 386.57* 383.91° 20.173 0.024
SPERRE I M IgM/ ( wg/mL) 680.04° 801.99* 715.36% 31.463 0.014

2.4 RANFEMBEEETABRELIIEE 20
M2 5 A, 5 X B4 A Lt CT-100 41,
CT-20041 1M1 %% MDA % 1 43 il 2 3 BE Ik 32.55% .
28.52% ( P<0.05) , AFJIiE MDA & 2 73 9l i 3% B A%
48.56% .53.60% ( P<0.05) , Il 3% T-AOC 43 %] . %
THE 58.18% .46.28% ( P<0.05) , IFIF T-SOD i %
Iy B T 5 58.37% . 74.33% (P <0.05) . I Ah,
CT-10041 1M %% T-SOD & PEFUHIE T-AOC 3% iR
A ETHE T 43.02% 1 37.50% ( P<0.05) .
2.5 fAMAMEES LTI ABEERSHIIE
& 6 nl M, 5 X B840 40 kb, CT-100 4 .

CT-2004H + —F8 M 9B B B s TR BE A1 V/C B
T E2A (P>0.05) ;CT-100 H=5 [l V/C B3
F 5 20.99% (P<0.05) ; CT-200 21 1] 7 4% & /&5 JF
BETE 17.47% ( P<0.05) ; CT-100 41, CT-200
Ll V/C 43 3 38 3 T & 25.76% .27.44% ( P<
0.05) ,

3 % 8

3.1 AREMESBETABEREEN M
UEAF T 5 A O, — B A AR IR 4 R R

ARG T AT LR S8 B A K R A RREAR



3232 o ¥ B F

S

B2l Abu Hafsa 257 BFSE & B, ARSI 10 ~
20 g/kg B 46 A TR AR B R T R
Y 1~42 HIEH ADG, i a8 5 & ik 8 40 g/kg
Bt 2 AR T ADG, 45 % I i Xt ADFI G & 3%
oM, AL 25 URIE  ERVR N 250 me/kg B A4S
K464 80 7 MR XS 1~ 28 H #4# ADFI G i
R AR ERE T ADG, AE ARG N
100,200 mg/kg 4 A BT AT A XS 1 ~42 H 1
ADFI JC B %0 AU A 100 mg/kg 5978 1157 2 2
F#T 1~42 HIR WK ADG M E/G, WAWIEE
B ARVHR AR I 5,10 .20 .40 11 80 mg/kg FY 7 24 ¥
A BT E N T R K T T A L A RS
I~15HS R E N SR, Wu 5 BF s R,
TN 0.050% .0.075% F1 0.100% ¥ %t 45 45 3

TXF1~15 H &2 3 35 0 P 4 A= Kk 58 G e 3%
SR, Yang 25U HIRST R B, ARER AN 7.5 .15.0 A
30.0 mg/kg i 4 & T WAL T 1~42 HiBF
i XS ) ADFL i) B Ak 32 X ADG TG i 3 5%
M, EHT, 2E L EARIIR o REXS R 5 R B, U
IS 1% 0 RO 45 & 57 o HAE RPERE A
T L R A R R AT ER
B LR A KRB A R 2E 5, X W] RE IR
T T 455 A 507 R A AR RS 11 1% T e A bt
SEAL TR R TR N A R T A 25 AR AR W cE T RE Y
A OCFR IT HLRV AR ZH B 40 A BT Rk 2E S A
Kt s 2k KA HUR S m YIS A
A KA REAS T8 b5 AT 200, 100 mg/kg B4 & B T ik
3 RS A K RRRCR LT 200 me/kg.,

x5 (AMKIMES BTG M 3R F0AFRE ST S AL IS FRET 00

Table 5 Effects of dietary condensed tannins on antioxidant indexes in plasma and liver of broilers

i H 415 Groups B R i Pl
Items CON CT-100 CT-200 SEM P-value
ffii 3% Plasma
P MDA/ (nmol/mL) 2.98° 2.01° 2.13° 0.120 0.037
EPrALEE S T-AOC/(U/mL) 6.48" 10.25° 9.34* 0.517 0.021
M E ALY AL EE T-SOD/ (U/mL) 208.82° 298.66° 232.90® 25.157 0.030
HF I Liver
N % MDA/ (nmol/mg prot) 2.78° 1.43" 1.29° 0.104 0.036
BPUAEAILEE S T-AOC/ (U/mg prot) 1.84° 2.53" 2.16% 0.147 0.017
MBS LY LR T-SOD/ (U/mg prot) 11.53° 18.26° 20.91° 2.564 0.015
Fx6 ARBMBESETIABFERSHZIE

Table 6 Effects of dietary condensed tannins on intestinal morphology of broilers
WiH 413 Groups g A e 1 P{H
Items CON CT-100 CT-200 SEM P-value
+ — 48 % Duodenum
2B E Villous height/ wm 1 163.52 1141.78 1156.13 159.606 0.171
FsT R Crypt depth/um 140.36 140.87 139.02 14.247 0.580
gtk v/C 8.31 8.15 8.31 0.690 0.118
ZE W Jejunum
B = Villous height/wm 1 058.78 1 109.62 1129.06 59.657 0.330
BB B Crypt depth/ pm 150.46 130.37 136.58 10.466 0.162
gkt v/C 7.06" 8.53" 8.30" 0.513 0.027
[5] % Tleum
25 Villous height/pum 825.17° 919.12® 969.29* 64.637 0.036
KB B Crypt depth/pum 139.91 123.85 128.45 9.507 0.140
salk v/C 5.94° 7.47° 7.57° 0.590 0.022
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3.2 ARBFMESBETIABREINEENEIE

I G BR AR 1 B i e A B 4R SO RN
K ERIE DI RE MY FZAE b, He % 1 AT R A A e
T E TR EOMIM K e BRAE A R Wu S
GER IR, TE e 3R 2 I IR XS 3 555 i 22 W i T A 4L 41
PEN U, B BT 0 A B T e A A AR
AW (NOx) Fl R 4 K F 45 T4 &K -y (INF-y) |
F4IiEA % (IL) =18 . IL-2 IL-4 IL-6 IL-10 1Y &
R G G RE N . Al ST 9T R B, 250,
500 mg/kg I %) F 4 A BT e i 1 B A RE R
5| JEL 1) RIS G B T RE (MY SR REER IR 1 i) Ak
KAERE XA A LTI RE MY N R, AR I, AR
JI1 100,200 mg/kg 4 BT 1 B & SR T ARG I
W 1gG M IgA & &, 3F H 100 mg/kg 44 0T i
FIRE TR @M S8, X R & 0TI
IE 5 5 G0 N R S B A 1R = e TR
PIVERT, I H 100 mg/kg i 7 57 52 5 RS o s
DI RCRAE T 200 mg/kg.,
33 ARAMESETABREAKINEM
SRRy A

AL S AL N 3 ) H RN A B
B H i AT AR — T S e N
FA(ROS) i1 8 1 L MR, IF 7 AR R
MDA G L, Wl 5 51 ML A R 550%™,
T-AOC J2 fiif it ML & 41 % 1k Ty B 1Y = 22 48 4r,
T-SODZ s Wbl ik £ 2 Pt AL il 2 — , MDA J&
FALRI AR S TR BN 4R A BTl
THERE ALY A 3 R A d 3 o A SR — 4
LRSS A B 3ok & YU ARPE R I8 0t 3T
20l Kelch BEFR A SN K8 AH KX 1 (Keapl ) —#%
¥ E2 MG 1 2 (Nef2) /Bt 48 1k B Bz ot 1
( ARE) {5538 [ , 8 T iF 11 A At 75 g A b S8 1k
it 3 R e 1k K, 32 s R B SR A B B RE
Yang %" s R AR AN 7.5 F115.0 mg/kg
R AR A BT ] S R A XS 42 H % 12X T-SOD
WM, JF I MDA & . Farahat %V 57 %9
0.125% ~2.000% ( F AL w4 0.125% ~0.250% )
F14) 8 8 R P 400 3 BT 6 PR RS 2R B B 35 1 i AL AL D
GEEREAE . #E— B MR & 2 5 g/kg
B, AR 4 A P T XS A KRR LR A TR
FERR WAL R T U S ) R, Chamorro
SELOLRTE FRRTRN 10% W8 45 B8 (8 S 4 A
HUT) X 1~21 H i P % A K P R T £ T 52

IFHSGE TR AL TR, ALY 2, 483t
B A T AR T 5 R R 2R R %€
A AL RE J1, TR N 100 A1 200 mg/kg 46 &
B XS UL 3% 5 T E T-AOC 1 T-SOD i 44
A BT IF AR T i 3K R IE MDA & i, R
R AT AL R

RIS DA i T 48 b =2 HILIA pHL, PR RS
KR 2655 X SRR R W T P Y R A R
B BYD) 7 S AL DA B B UL Y AR BR T
pH S5LAME 25 B MR ARER A 2, W
RN A Y A 2 F A B SN R I,
FEZ WAL [ 5 0208 8 A AER
B AR o BT 4L A RS LA 24 h
pH H0& = T A B pH(5.4~5.7) ™) (HEBEH
AT U, B AL T LA 45 min M1 24 h b”
{H, It BL46 & 5 7 M a m T LA pH | B0O% F 7K
PRI TE W, H AT, 46 G 5T X R AR
o W] 1) AT 5 2 30 W /D, A G A 4 P RS i 7
() FE DG HIF 5% 2% B, AL 400 2 A A 9 o 550 T e o
IO RN 48 A A 5 3% 73 D0 B3 TR XSS 1) A JB
ZEA AR I e E AL IR A T A5 ST bR T AT AR
NN 100 1200 mg/kg 46 A BT R T A XS RO T
AL RE RN IR T, LR TR Bl T R S A
TR RERY BB 55,
3.4 ARBFMESBETIABEERSHEIE

/N1 2 TR R X6 R W B A W Y R
T, BB 25 0 B4R R O R A AL i A ik
R iR R IR R V/C R A R
TE W W T B Y T AR bR, D 20 R R R R R IR
J3E 7 S T X 5 0 o ) W A T R T BT
FEW 4 BT A IR Y A AT RE R IR 4 Ak iz
I H S H B R YA Y (R R R |
FRHEIR TR R LR TN TR 45 1y I ) — e ] 42 1 L
FEAR I T R R Yang 260 W SY 6 B 4 R
I 7.5 1 15.0 mg/kg %45 4 B 7 1 B R
T 42 HiFH RG2S g B es WEEE AT v/C, BRI,
AGRES R AR IR N 100 me/kg 46 A R T B 3 4R
BT V/C, MOBTER P (I & B, BRI
1 100,500 mg/kg 2 W0 K i BT B E AR T 42
FL % 22 4K 26 I PR3 4 [l iz 9% B v B2, Liu 45 F
FER I, TEHN RS T AR IR N 2 g/kg EAK
fRPAT ERE T 42 HIR B W8 s st
JE o, A, AR BRI 200 me/kg G A LT
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Effects of Dietary Condensed Tannins on Growth Performance, Meat
Quality, Immune Function, Antioxidant Function and
Intestinal Morphology of Broilers

TANG Qingsong'®> XIAO Mingfei"* YI Hongbo® XIONG Haitao> HUANG Jiazhen' XU E'”
(1. Institute of Animal Nutrition and Feed Science, College of Animal Science, Guizhou University, Guiyang 550025,
China; 2. State Key Laboratory of Livestock and Poultry Breeding, Key Laboratory of Animal Nutrition and Feed
Science in South China, Ministry of Agriculture and Rural Affairs, Guangdong Key Laboratory of Animal
Breeding and Nutrition, Maoming Branch of Guangdong Laboratory for Lingnan Modern Agriculture
Institute of Animal Science, Guangdong Academy of Agricultural Sciences, Guangzhou 510640, China;

3. Shandong New Airline Biotechnology Co., Ltd., Weifang 261057, China; 4. Zhejiang Fuyou
Biotechnology Co., Ltd., Wenzhou 325000, China)

Abstract ; This experiment was conducted to investigate the effects of dietary condensed tannins on growth per-
formance, meat quality, immune function, antioxidant function and intestinal morphology of broilers. A total
of 360 healthy one-day-old 817 broilers with similar body weight were selected and randomly divided into 3
groups with 6 replicates in each group and 20 broilers in each replicate. Broilers were fed a basal diet ( control
group) , the basal diet supplemented with 100 ( CT-100 group) or 200 mg/kg ( CT-200 group) condensed
tannin for 42 days. The results showed as follows: 1) compared with the control group, the average daily gain
(ADG) in the CT-100 group was significantly increased ( P<0.05) , while the feed to gain ratio (F/G) was
significantly decreased (P<0.05).2) The muscle yellowness (b" ) value of broilers at 45 min and 24 h in the
CT-100 and CT-200 groups were significantly lower than those in the control group ( P<0.05) , and the muscle
b" value at 45 min in the CT-200 group was significantly lower than that in the CT-100 group ( P<0.05). 3)
Plasma immunoglobulin G (IgG) and immunoglobulin A (IgA) contents were significantly increased in the
CT-100 and CT-200 groups ( P<0.05), and plasma immunoglobulin M (IgM) content was significantly in-
creased in the CT-100 group compared with the control group ( P<0.05). 4) The malondialdehyde ( MDA )
content in plasma and liver was significantly decreased ( P<0.05) and the total antioxidant capacity ( T-AOC)
in plasma and the total superoxide dismutase (T-SOD) activity in liver were significantly increased ( P<0.05)
in the CT-100 and CT-200 groups compared with the control group. The T-AOC in liver and the T-SOD activi-
ty in plasma were significantly increased in the CT-100 group compared with the control group ( P<0.05).5)
The villous height/crypt depth ratio (V/C) of jejunum in the CT-100 group was significantly increased ( P<
0.05) , and the villi height of ileum in the CT-200 group was significantly increased compared with the control
group (P<0.05). In conclusion, dietary supplementation with appropriate amount of condensed tannins can
improve the growth performance, meat quality, immune function, antioxidant function and intestinal morphol-
ogy of broilers to a certain extent, and supplementation with 100 mg/kg condensed tannins in the diet shows
better effect than that with 200 mg/kg.[ Chinese Journal of Animal Nutrition, 2021, 33(6) :3228-3236 ]
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quality
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