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Influence of Exogenous Alpha-amylase Supplementation on Development of

Digestive Organs and Intestinal Enzyme Activities of 21-day-old Broilers

JIANG Zheng-yu,ZHOU Yan-min* , WANG Tian
(College of Animal Science and Technology ,
Nanjing Agricultural University , Nanjing 210095, China)

Abstract: Four hundred and forty 1-day-old AA broiler chickens were randomly allocated to four
groups for 5 replicates, and fed a commercial starter diet and the same diets supplemented with
1 000 U/kg (250 mg/kg), 3 000 U/kg (750 mg/kg), 9 000 U/kg (2 250 mg/kg) of a-amylase
preparation up to 21 day of age to study the effects of supplementary q-amylase of different levels
on the development of digestive organs, intestinal enzyme activities. The results showed that rel-
ative weights of liver, gizzard, anterior intestine and relative length of anterior intestine tended to
decrease (P>>0.05). The increased activities of amylase, protease (P<C0.05), and trypsin (P<C
0.05) in anterior intestinal and high-dose-depression responses with the amylase supplementation
of 2 250 mg/kg were observed. Lipase activity, however, was unaffected by amylase supplemen-
tation of all levels (P>>0.05). DNA, RNA concentration and the activities of maltase and sucrase
within jejunal mucosa were not affected by supplementary amylase of 250 mg/kg and 750 mg/kg.
High-dose-depression responses were also observed for the activities of maltase and sucrase (P<C
0.05).
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Table 1

LA TE & R

1 MM IE
1.1 KB ELERT

RIET 200545 H 19 HE 6 H 29 HAEM 52
TR & A R AR JEAT, BEEL 1 H RS 440 3,
BEMLZF AL 4 . BH 5 ANEE . BNMEE 22 PR
X0 I A4 b H AR (1) JEAS H AR (VB 2D 5 (2)
FERH B P 1 000 U/kg (250 mg/kg) o ¥E ¥
Fifg s (3) Fml HAR TSN 3 000 U/kg(750 mg/kg) o
TERY B (4) H Al H AR TP E M 9 000 U/kg (2 250
mg/kg) o VEKTEE, FERE HAREC O RS w1,

AA PTG R 2 ORI U LR A R R, o
TE Y OB BRI R R, i Bacillus subtilis &
RS ) 45, % 4 000 U/ g B P4 3 o 1l ) 570 (35 1
B H T B R R ORI E ) L KA <8 %,

IR RAEEEMSE. A HKK, AR
.24 hBELCIR I w R P 1T A% s
1.2 MEHREHZE

L2, 1 BEAhRAEALTE LS E R A B R
M IR E S A MR 6 h 5, AL 21

H 0 A XS 6 P BEAT SRAE 0T . FH BB 39035 5 10

EfMBREFRAESTE

Compositions and nutrients of basal diets

J5E} Ingredients

21 1%,/ % Compositions

#£ 43 & i Nutrients, calculated

F Kk Corn
T H1 Soybean meal
£ % Limestone
W2 & 45 Dicalcium phosphate
DL-Met
Lysine-HCI
B Salt
EnDOXa
WIS Calcium propionateb, >98%
M+ Attapulgite
WA Sand
TR ¥} Premixc

1.

61.5

33
235

1.7

0.135

0. 04
0.25
0.1
0.1
0. 44
0.

1

5

CP/% 20. 04
ME/(M]/kg) 11.3
Met+Cys/ % 0.78

Lys/% 1.10
5 Calcium/ % 0.94

B Total phosphorus 0. 64
£ % W5 Available phosphorus/ % 0. 41

a. PLAAAL I Kemin Tk A R m$24E b, B BI85 5. 1% BUE BHR A2 B0 3h W B B0 58 B #4839 ke FOR$R L. VA
12 000 1U, VD; 3 000 IU, VE 20 mg, VK;1.3 mg, VB, 2. 2 mg, VB, 10 mg, Nicotinamide 1 mg, Choline 400 mg, Calcium

pantotheenate 10 mg, VB; 4 mg, Biotin 0. 04 mg, Fursultiamine 1 mg, VB, 0. 013 mg, Fe 80 mg, Cu 7.5 mg, Mn 110 mg,

Zn 65 mg, 1 1.1 mg, Se 0.4 mg, Bacitracin Zinc 30 mg %

a. Provided by Kemin Industries, co. ltd. as antioxidant reagent;b. Used as a commercial mould inhibitor
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Table 2 Effects of different levels of supplementary amylase on relative length (cm/100 g BW) of intestinal sections and

relative weight (g/100 g BW) of digestive organs of 21 d broilers

95 45 A TE M S N/ (mg/ kg) P1{a
Tested indexes Supplementary amylase levels P-value

0 250 750 2250 Linear

JFAEE Liver weight 4.22+0.38  4.03+0.32  3.8540.26  3.7240.36 0.152
WLE #E Gizzard weight 2.964+0.21  2.73+0.24  2.83+0.49  2.8940.35 0. 407

iR Proventriculus weight (X101 6.58+0.16° 6.92+0.68" 6.62+0.36" 7.39+0.41° 0. 090
R Pancreatic weight (X10 1) 3.1240.32  3.45+0.37  3.5540.38  3.6540.33 0.109
R K B Anterior intestinal length 14,184+1.10 13.2741.02 13.40£0.43 12.95+1.15 0. 499
HiA B Anterior intestinal weight 3.5240.39  3.304+0.21  3.35+0.33  3.36+0.39 0.272
1] % & B Tleum length 9.56+1.25 9.594+1.40  9.73+1.11  9.14=+1.07 0.124

F A E Tleum weight 0.9740.14  0.87+0.16  0.9470.11  0.97740.09 0.580

B WK E Caecaum length 2.0440.27  1.84+0.07  2.01%£0.27  1.9140.18 0.985
HIHE Caecaum weight 0.4440.07  0.42+0.07  0.3940.05  0.4240.09 0.274

AT 8 AR AN TR 5 20K 28 5+ .38, P<<0. 05, T[]

Means with different superscripts in the same row differ significantly, P<C0. 05. The same as below

VNI [+) 550 £ 119 U8 3 AN ) 22 b 4R e T TR R
IR P9 2540 v U 4 I | A AR T (P <<0. 05) TR 2R
PP <0.05) ¥ P, £ & I B2 43 7 1 20, 1% —
54.7%,17.5% —43.5%,14.0% —33. 0% (% 3);
ELJE A Tl 5 o0 5] Sk 5 T i P9 2 ) v R R 2 ) JE £k
PR (P>0.05, P EHAFNH) ;BN 750 mg/kg Hl

2 250 mg/kg SMBEIEM BB ERE THEANEY T
VE W BE UG ME; 5 750 mg/kg F OE 4 MH kb,
2 250 mg/ kgl & 2H P i i N 25 ) el 4R 1 i (P <<
0. 05) FIVE #5315 P T B, 12 75 g 7] 2 45 00 0 93 Tl %o
PN ) T T M T BE R SRR . R U5 e I MRS 52 Ah
TRV 3 g 1) 52 k) (P=>0. 05)
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Table 3 Effects of different levels of supplementary amylase on activities of

digestive enzymes within anterior intestinal contents

(U/mL supernatant)

H 1L it TE R WS N & Supplementary amylase levels/(mg/kg)
Enzymes 0 250 750 2 250
EHEE Amylase 265. 09433, 75° 318.27477.85% 439, 29488, 29° 357.31446.17"
M E I Protease 899.00+96. 81° 1290.154156. 99" 1237.474126. 56" 1 056.274186. 47"
JE Wi i Lipase 3.5140.51 3.3740.57 3.6440.13 3.4140.31
2 F B Trypsin( X107") 2.0940. 18" 2.78=+0. 26" 2.48=+0. 15" 2.75+0. 30

AR VE K g T 7S I B RE DNA CRNA ¥ B2 ¥ 6
A EE IR (R 4), WRAN 250,750 mg/kg T K, HE
WEBGFIZZ 2F WERE G Ve A BT it s (H A B 3,1
750 mg/kg FEHAH L, 2 250 mg/kg F &= 4H 1Y 1

B Tl R A2 25 0 Al 35 P T B (P <20, 05) , 42 7 e 51
ST TE A5 Tl T 25 i o M R I O P WD RE AT 4 ) AR
.

x4 FAEAFETEHEI AL ZFEHIE DNARNA REREEE
Table 4 Effects of different levels of supplementary amylase on DNA, RNA concentration and the

activities of maltase and sucrase in jejunal mucosa

A AL HE b TE Ky B IS N Supplementary amylase levels/(mg/kg)
Biochemical indexes 0 250 750 2 250
FEWEEE Sucrase/(U/g) 1.57£0. 09° 1.79£0. 23° 1.5940. 14° 1.19+0. 21"
MR Maltase/(U/g) 12.98+1. 49" 13.94+1. 64" 13.78+0.57" 11.5240. 88"
DNA ¥ /(mg/g) 2.0140.49 1.92+0. 35 2.16+0.77 2.247+0.53
RNA ¥/ (mg/g) 2.994+0. 30 3.02740.49 2.61£0.45 3.244+0.39

3 #

Brenes 55 38 , K22 B H KL o &% i ) 70 L R
T ARG+ 48 1 =5 W L1l i 45 B A X BE L T
TE/INAZ FOARL o 45 0 g D0 %k 3 Ak 2% B R B S B 5
Mt fH TG AR A B, 7E B OK-TOM AL B Al H R R
Jon i ) 50 % 9 Al 2 A R e AN e R R
THALSRE R B ] e 5B RA G, KitEs
Vb s & NSP, n BN & BEKG B , 455 37 4 A
i 0%, S O Ak e B3 0 R Y O, o B RG E L TS
AT AT K A NSP, I B F T AR H 0 T AR
B, Ok, EOKREAL H Rt NSP & i,
PRI XS (1 33K s o7 M A8 A AR /) L AL 8 0 € s T w13 B
THAL W PRSI A S A XS kg, AS i 36 25 2R b i
JIE LS R 7 AE X E R 7 AR X R BE B BT [
(P>0.05) 78 Al 7 LAUESE . Swanson 45 4t 18 . 34 hn
AN AR B 2 | TR R S E S v
Ky S A BT A TR AR O A T A e v
JIg R 266 X6 HE i (P> 0. 05, B4l AR 45 ) FAH X o

BIHm (P<<0. 05) . 7] G o1 F U8 0 A0 U8 € B i A it
IR VE R L TH BR T VE R B X R I HIAE LR T R A
Jo R 9 At 7 o 4 U8 T 4 A 5 AR RE S N Ak TR TE B
Tt 32 JERE e U2 oy I 1 L D o O A ) R T
B R R B EE A DAL A R A R AR S i
dPR LB R CRE AW 12%0, B W
28. 9%y,

WFoT 2% B XS fiz 3 v i 8 4 V8 B Wl L AR
g G W7 I 35 A e+ AR A s et Ik,
ARG AT (38 i A s ) 8 4 G AR R
it EAH AL RIS VE R TR bR . SN AR VE R B AR T
f 3l HP e S PR L X 5 Ritz &0 B RGE A — 2K
Ritz S IA kL UE By B 35 1 1 12 155 J2 A1 U5 16 R D Y
BB NS 55 750 mg/kg 7 & 4 A0 o, B
iR R (2 250 mg/kg) AMIRTE K Bl 5 . TH 1L 3E TE R
WA BT R B (P=>>0. 05) , #2758 7 38 b 41 V5 il A
J5 I M =2 (8] D¢ ROIT AR A S nVERT . i T4
P Ak 86 55 P TR 8 AE 3 Ak T P9 AR SE S L B TR Y
5% 5 2 U B R e BRLPE DR L A TR T AL il 5 N
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RE 2 ) 230 o e ) ok AT R 4% IH L R e A A B
AR 5 AL B T A TR S IS ) R UTAE G
il 5 IS ) 4 G ZR R B L 2 IR Wk B — s I, B Tl
JRE 8 R A S A bR R A 5 G, 9 AT
A ML 1Y 7 43 vk B2 2R AR AN A 18 v i e DU 25 41
T N TR EERY 43 W, Swanson S50 57 % B, € By A%
100 Ak i 43 W6 RS R A EAEVE L TE RS R
PR IIGE Ry AR T IR E A il T P R e A O
PEVT B IAN IR VE R B AR T AT b S
it 0 i 2 11 T 0 L 3K T R R H T UE g T O B T
AR E R I/ T VE K RN AR X b ELAE RO, B DR
LN ) N e el TSR VPG B - = Wi R A ] N R
B 2 1R B4 T 8 H KRB 20 . R
U5 0 A AR K iR BT B PR AT o E R 04 i 2
5T BB 32 3E A A (8] AL BELAE 880N i LA Jin 0 IR GE
oy AN 52 W g 1077 T 14

/N b B A B 1 T 1 i 3 2 BE Y
HEARE , FBFEERIE , 5 E K HARAH L, KA H R
P 1 21 H O HEXS /1Nl R 5 Y 22 270 T | RERE I R
P T AR AR 1 SPLOAR T VA 35 0 T8 055 P L S - 2R M
Bt I o KBS 22 2 W I R W A T 1 R B T B i AL
T RV O T O PR ORI B B H i SRR R
DK Ry HORE v 7 e T 00 B UE A AR R 2R
W) R 5 BRXT 25 I %o I 242 25 W T R AR Rl 701 P ol
M2 Tl s VA R L A 45 R R WL 7R T OK Al
H R R 250,750 mg/kg TE A X5 PO X9 45 Ji #E
T R0 22 2 00 Tl 35 P 34 T W 5 e {EL R 5 AR
(2 250 mg/leg) I il AR g A0 242 200 Ml Al 9% 0 S0 T
W (P<20. 05) 5 g 1) 42k V4% 0 9 003 il X 2 I 6 — 0
it 5% T BEAT 1 A L X 5 /N i TN W E R T
PEARARZEAL . HHT, 4 B A UE I 2= B A0 U5 G X
it 3 AT B AR SR, 22 B0 5 N I ) B T il
B4 W5 G . Markovie 28 F 5% & B0, Bacillus
subtilis KR o TE KD B, 7K M VE By A2 B W) b, A2 2F
W/ 22 2F =R L) <<, TE 202 22 2F =0 T LA,
BRI Bacillus subtilis KR o-TE A BE 1T BE Wi, /D
T R A SRR TN T A R, S A

WG PR T M, O 0 REE B IS 1 32 ST CRE B -5
FAWME A . EC 3.2.1. 48— 10) mRNA # ik
i ST L AE /N 45 T 1 45 A 8L AR [R) 5 1) (=
6 1 2 01 B 906 B BR ) 1 2 3k 22 AR KU, F 3
AN T5) i Be —H t 1% lg  1 4 B o R T A AN
), ZNEUR G 2R 0 = B R K U R R AR T 25 i i B
FEME B A2 25 00 B R 22 2R TS (R R TR B
(10 TRE R TV PR 5T A L 0 2o R 28 I ) B ik
Z00 B L AN [) %o 23 SR A A K5 ), A T B 2 1 A
e R IEE .,

PRV XS A AR 85 1 2R 1 G R X LA
AR R RIS R Y L AN B AT B o R R
DNA & ik, it DNA B i ] 45 2 A 4k 41 i 450
fA 1] #2246 b5 RNA 7 i n] A by i 5 40 it 2 R 1 48
b ARASHIFSE 22 B L A1 U5 € B 1 X 25 1 6 B DNA
RNA ¥ i ¥ 70 i & 520,
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