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Effects of amylase added in different combinations on the growth performance
intestinal morphology and slaughter performance of broilers
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2. South China University of Technology Guangzhou 510000 China)

Abstract: This research was to study the effects of a—amylase pullulanase and glycosylase added in different combinations on the growth
performance intestinal morphology and slaughter performance of broilers. 1 960 healthy ROSS 308 broilers were chosen and randomly divided
into 7 groups namely the control group and test groups 1~6 with each group in 4 replicates ( n="70) . The control group was fed with the
basal diet; Test group 1 was fed with the basal diet supplemented witha—amylase 1 800 IU/kg Test group 2 with the basal diet supplemented
with pullulan enzyme 180 IU/kg Test group 3 with the basal diet supplemented with glycosylase 135 000 [U/kg Test group 4 groups with
the basal diet supplemented with a—amylse 800 1U/kg+glycosylase 135 000 IU/kg Test group 5 with the basal diet supplemented with o—
amylse 1 800 IU/kg+180 IU/kg of pullulan enzymes and Test group 6 with the basal diet supplemented with c—amylase 1 800 1U/kg+glyco—
sylase 135 000 IU/kg+pullulanase 180 IU/kg. The results showed as follows: In terms of growth performance compared with the control
group the final body weight and average daily gain ( ADG) of Test group 6 was significantly increased ( P<0.05) during the stage of 22 ~
42 days of age the consumed material/weight ratio ( FCR) of Test groups 1 2 3 4 6 decreased significantly ( P<0. 05) . In terms of in—
testinal morphology the jejunum VH/CD of Test group 3 was significantly higher than that of the control group ( P<0. 05) and Test group 1
( P<0.05) and the ileum VH/CD of Test groups 1 and 4 was significantly higher than that of the control group ( P<0.05) . In terms of
slaughter performance there was no significant difference between each of the groups. In conclusion a—amylase pullulan enzyme and glyco—

sylase interacted with each other in a supplementary manner and combinations of them added to the diet of broilers produced better effect
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than adding of them individually.

Key words: «-amylase; pullulanase; glycosylase; broiler; growth performance; intestinal morphology; slaughter performance

60%
1
Noy *
82%
a-1 4-
a-1 6-
Pooa-l 4-
a-1 4- 0 -
a-1 4-
‘, a—1
6 a-1 6-
a-1 6-
5 6
;
a-1 4- N
1
1.1
a-1 4-
a—-1 4-
a-1 6- a-1 6-
a-1 4-
50 000 TU/g
( : 60 C pH=6.0
1 min 1 mg
mg/h ) o
a-1 6-
3000 1IU/g (
60 °C pH=4.5 -
0.5% 30 min

1 pmol U

pmol /min ) o
a-1 4-
a-1 6- o
200 000 IU/g
( 40 C pH=4.6 1 mL
lg 1h 1 mg
) o
1.2
N N 1
308 1 960 7
4 70
1 1800 IU/kg o-1 4-
2 180 IU/kg
3 135 000 1U/kg
4 1 800 IU/kg
a-1 4- +135 000 1U/kg 5
1 800 IU/kg aa—1 4-
+180 IU/kg 6
1800 IU/kg a—1 4- +135 000 1U/kg
+180 U /kg o
1.
: (1~21
) - (22~42 ) o
1.3
o 3
o 1
3d 34~36 C 4~7
31~33 C; 2 29.5 C 3
60% ~ 65% o
23 h 1 h o
1 \
14 o
1.4
1.4.1
V2243 8: 00
( 12 h )



2019 51 4 *19 -
1 ( ) (ADG) = I ( X
(1~21d) (2242 d) )
/% ( ADFI) = ! ( X
(CP 8%) 58.70 60. 66 )
(CP 43%) 29.20 25. 40 (F/IG) = / o
( CP 25%) 2.00 4.00 1.4.2
( CP 60%) 3.40 3.30 42 1
(CP 62%) 1.50 0
1. 60 3.20 2 cm
0.25 0.30 10%
1.06 1. 10 4 pm -
1. 40 1.20 ( HE) 5
80% 0.24 0.26 ( )
98% 0.14 0. 11 °
99% 0.03 0.02 1.4.3
1% 0.02 0 42 1
15% 0.03 0.03 N
0.01 0.01 > >
50% 0.10 0.10 A ° A °
! 0.30 0.30
100. 00 100. 00 (%) =( / ) x100;
2 (%) =( / ) x100;
/(M) k) 12.34 12.76 (%) =( / ) x100;
(%) =( / ) x100;
1% 21.00 19. 04
(%) =( / ) x100,
1% 1. 00 0.87
1% 0.45 0.42 1.5
Excel SPSS 20.0
1% 1.20 1.06
DIUncan’s
1% 0.82 0.73 . .
+
1% 0.47 0.41
1% 4.76 6.50 ’
1% 5.48 5.02 2
! ( ) A 11 000 1U 1
D, 2 400 1U E 30 mg K, 6 mg By, 25 )
we 7 mg Bg 5 mg 36 mg 1.9 mg 2. 1.1 1~21
B, 2.1 mg 0.2mg 110mg 78mg  120mg 10 2 6
mg  1L2mg  0.3mg  0.6mg ( ) 1~21 4.75% ( P<0.05) .
A 10 000 IU D; 2200 IU E 28 mg 5.01% (P<0 05) R .
30 Ks5mgl7 BIZZOM%B 2.1 " 02Be5mg 110 2.1.2 22-42
30 mg .7 mg 1 2.1 mg .2 mg
mg 78 mg 120 mg 10 mg 1.2 mg 0.3 mg 3 4 6
0.6 mg 22~42 3.04% (P
2 <0. 05) 3.62% ( P<0.05); 5
( P<0.05) .
(FCR) 0.05) .

( ADFI) .



*20 - Animal Husbandry & Veterinary Medicine 2019 Vol.51 No. 4
2 1~21
/g /g ADG/g ADFI/g F/G 1%
46. 6+0.2 859.9+13.6" 38.7+0. 6" 48.3+1.0 1.25+0. 01 100. 0
1 46.820.3 869. 6+12. 7% 39.20. 6% 48.5%1.5 1.2420. 04 99.3=0. 8
2 46. 8+0. 1 864.5+22. 7% 38.9+1. 1% 48.4+1.1 1.24+0.05 100. 0
3 47.0+0. 1 870.9+38. 3% 39.2+1.8% 48.4+0.8 1.23+0. 04 100. 0
4 46.7=0.2 875.7+15. 0% 39.5£0. 7% 48.9+0.4 1.2420. 02 100. 0
5 47.0+0.3 865. 6+18. 8 39.0+0. 9 48.6+1.6 1.25+0. 04 100. 0
6 46.720.3 900. 7+19. 9* 40.721.0° 49.620. 8 1.22+0. 05 100. 0
(P>0.05) .
3 22~42
/g Ig ADG/g ADFI/g F/G 1%
859.9+13. 6" 2598. 5+56. 5" 82.8+2. 1" 154. 4£11.5 1.77+0. 08" 99.29=+0. 8
1 869. 6+12. 7% 2643.0+51. 8 84.4+2. 1% 155.0+4. 8 1. 74+0. 03" 99.28+0. 8
2 864.5£22. 7% 2641.1£52. 9 84. 6+2. 9 156. 8+2. 8 1.7520. 06" 98.93x1.47
3 870.9+38. 3% 2645.3+51. 7% 84.5+1.2% 156. 0+5.7 1.75+0. 05" 99.29+0. 8
4 875.7+15. 0% 2667. 2+56. 8 85.3+2.7° 156.5+2. 4 1.73£0.07" 99. 64+0. 7
5 865. 6£18. 8 2605. 4+73. 4 82. 8+3. 6™ 152.927.3 1.75+0. 07 100. 0
6 900. 7+19. 9* 2702. 3+73. 8* 85.8+1.7° 156. 1+3. 8 1.7220. 07" 99.29+0. 8
2.2 2.3
4 N N 5 2. 3.5
(P>0.05) , 12.98% -
3 VH/CD 64. 18% 19.71% 5.29% 3.37% (P>
( P<0.05) 1 4 VH/CD 0.05) .
35.57% ( P<O0.05) 42.69% ( P<0.05) ,
4
1 2 3 4 5 6

1490. 62+130.22 1278. 66+201. 82 1418.45+239.02 1399.35+126.56 1400.08+133.70 1499.59+142. 07

1339.20+187. 33

/ pm

) 234.53+91.86  215.47+67.07 179.91+14. 65 176.83+45.70  201.49+25.95 161.62+19.23 174. 44+48. 49
p,m
VH/CD 6.34+1. 84 5.91+2.35 7.86+1.31 7.89+1.62 6.93+0. 62 9.26+1. 14 7.66+1.45

) 1028. 65+43.13  1098.92+101.85 1100. 18+116.51 1143.60+62.77 1126.75+108.36 1060.07+163.46 1061.92+176. 10
pJ’n

) 162. 53+54.98 159. 05+61. 92 141.97+51. 71 110. 13+13.10  134.83+22.55 115.92+16. 10 119.35+42.73
m
VH/CD 6.31+2.22" 6.89+2. 76" 7.73+2. 08 10. 36+0. 51° 8.34+0. 83 9.12+1. 52 8. 88+2. 50%

, 851.20+138.05® 925.68+105.32%  875.52+65.36"  747.97+98.29"  836.56+62.39"  848.06+67.28" 877.76+103. 33
p,m

) 167. 59+39. 52 134.51+10. 27 155.18+52.94  127.71£50. 31 115.47+23. 12 130. 07+23.45  150.03+101. 68
p,m
VH/CD 5.06+0. 59" 6. 86x1. 66° 5.62+2. 17 5.84x1. 65 7.22+0. 96* 6.500. 65 5.85+1.79%

( P>0.05)



2019 51 4 e 21 -
5
/% /% /% /% /% /%
92.51+1.94 85.70+1. 60 73.58+1.57 2.08+0. 64 25.02+1.35 21.17+0.72
1 93.15+1.56 84.29+3.77 72.61+3.62 2.03+0. 36 25.99+2.57 21.13x1.61
2 92.14+0. 46 85.07+0.73 72.88+1.95 1.81+0.22 24.41+£3.55 20.57+1.32
3 91.58+1. 05 84.37+0.79 72.26+0.99 1.67+0.71 25.13+1.27 21.14x1.62
4 91.40+0. 41 84.46+1. 12 72.29+1. 31 2.12+0. 59 25.70+3. 06 19.45+0.71
5 92.01x1.77 83.97+3. 16 71.96+3. 14 1.97+0. 87 24.12+1.06 20. 89+1. 68
6 91.12+3. 30 85.92+2.39 72.92+1.72 2.00+0. 62 25.51+0. 89 20. 96+0. 67
3 3.2
3.1
a-1 4- a-1 6-
0~4 a—1
4~21 21 2 4~ a-1 6-
1~21 o " pH=4.6
B} a-1 4-
: pH=6.0
8 - Gracia a-1 4-
a-1 4- X °
8 a—-1 4- N
1~21 22~42
9 —_
a1 4- a-1 4-
3~14, 14~21 ’
21~39 ’
a-1 4-
’ 22~42
1~21
° o Stefanello 1 -
80 IU/kg a—1 4- 1~21
- Riz 7 280 kJ /kg 22~40
7~19, 22~28 31 700 kJ /ke ]
o Mahagna "
\ 3.3
“ VH/CD .

~

(9 000 1U /kg)

VH/CD



e« DD e

Animal Husbandry & Veterinary Medicine

2019 Vol. 51 No.4

a-1 4-

Moran E T. Starch digestion in fowl ] .

(7): 1257.

Poultry Sci 1982 61

Noy Y Sklan D. Digestion and absorption in the young chick J .
Poultry Sci 1995 74 (2): 366.

J. 2012 29 (6):
Gracia M 1 Aranibar M J Lazaro R et al. Alpha—amylase supple-

1007-1012.

mentation of broiler diets based on corn J . Poultry Sei 2003 82

10

11

12

13

15

(3): 436-442.
J. 2010 (4): 15-17.

.

2009 (2): 34-35.
.

2004 25 (11): 10-11.

J. 2014 35 (6): 1-5.
A
C . : 2014: 266.

Ritz CW Hulet R M Self B B et al. Endogenous amylase levels
and response to supplemental feed enzymes in male turkeys from
hatch to eight weeks of age J . Pouliry Sei 1995 74 (8):
1317-1319.

Mahagna M Nir I Larbier M et al. Effect of age and exogenous
amylase and protease on development of the digestive tract
pancreatic enzyme activities and digestibility of nutrients in young

meat—type chicks J . Reprod Nutr Dev 1995 35 (2): 201-

212.
a-1 4- 21
. A
2006
( ) ¢ 2006 672-677.

J. 2009 ( 16) :
Stefanello C Vieira SL. Rios HV et al. Effects of energy o—am-—

15-16.

ylase and B —xylanase on growth performance of broiler chickens

J . Anim Feed Sci Tech 2017 225: 205-212.

D . : 2011: 55-58.



