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Effects of supplementation of amylase and compound enzymes on
performance and nutrients utilization for laying breeder hens

LIU Qing-hua, XU Qiu-liang, LI Meng-yun, MU Hui-jie, LI Yan-hong,
XIAO Yu-min, WANG Xing-chao

(Department of Animal Husbandry . Zhengzhou College of Animal Husbandry& Engineering ; Henan University

Animal Nutrition and Feed Engineering Technology Research Center . Zhengzhou, Henan 450011 ,China)

Abstract: [ Objective] The experiment was conducted to investigate the effects of supplementation
with amylase and compound enzymes individually or in combination on growth performances and nutrients
utilization rate for laying breeder hens with fed corn soybean meal based diet corn-soybean meal dietary.
[Method) 1 200 (22-week-old) Hyline parent-breeding layers were randomly allocated to 4 groups with 4
replicates of 75 birds. The dietary treatments were corn-soybean meal control diets,control diet+0. 15 kg/t
amylase, control diet+ 0. 20 kg/t compound enzymes, control diet+0. 15 kg/t amylase+0. 20 kg/t com-
pound enzymes. The experiment lasted for 40 d,which included 7 d of preliminary trial and 33 d of test tri-
al. The production performances and nutrients digestibility were tested. [Result] The results demonstrated
that: (1) Supplementing amylase individually or compound enzymes in combination all significantly im-
proved laying rate and feed conversion rate (P<C0. 05) compared with control diet. (2) Supplementing am-

ylase individually significantly increased the utilization rate of starch,DM,OM,energy and AME for laying
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breeder hens (P<C0. 05). Supplementation of compound enzymes individually significantly increased the u-

tilization rate of P,CP,TAA,and part of amino acids (P<C0. 05). Compared with adding individual , combi-

nation of the two applications had the trend to increase the nutrients utilization rate (P>0. 05). [Conclu-

sion) Supplementation of amylase to diet increased production performance and utilization rate of energy

and starch for laying breeder hens. Supplementation of compound enzymes to diet improved utilization of

protein and part of amino acids. There was no significant difference in production performance and nutrition

utilization between individual and combined supplementation of amylase and compound enzymes to diet for

laying breeder hens.

Key words:laying breeder hen;amylase; compound enzyme; production performance;utilization rate of

nutrients
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Table 1 Composition and nutrition levels of the basic diet

A 5y A % B R ED &

Ingredient Percentage Nutrition level (analyzed) Content

F % Corn 61.2 fRtEe/ (M « kg™!) ME 11.10
%k iz Wheat bran 3.2 MEHR/ (g kg™ ) CP 158.8
4]l Beef fat 1.0 Ca/(g+ kg™ 1) 32.8
K] Soybean meal 24.0 P/(g+ kg 1) 4.4
4 ¥ Limestone 9.0 el s/ (g« kg™ ') NPP 2.2
WA 445 CaHPO, 0.6 Wi/ (g kg ') Lys 8.0
£rih Salt 0.3 FEHEME/ (g kg™ ') Met 3.4
50 % 4 fL A H# Choline chloride 0.1 ERAR AR/ (g kg™') Met+Cys 6.7
99 % % % i Met 0.1 SR/ (g - kg 1) Thr 6.5
iR Kl Premix 0.5 SR ERR/ (g kg D) Tle 5.9
41t Total 100. 0 VEHY /(g » kg™ ') Starch 404

VE TR R A kg BRI ML Cu 6 mg,Zn 60 mg,Fe 60 mg,Mn 60 mg,Se 0.3 mg,10.35 mg,Va 12 000 IU,2 200 IU, Vg 25 mg, Vi, 2.2
mg,VBl 1.5 mg,VB2 6.2 mg,VB6 5.0 mg,VB12 0.01 mg, =¥ % 0.20 mg, R 0.35 mg, 2R 12 mg, ML 35 mg. ML H 500 U,
Note: The premix provide to per kg diet: Cu 6 mg,Zn 60 mg,Fe 60 mg,Mn 60 mg,Se 0.3 mg,I10.35 mg,V, 12 000 1U,2 200 1U, Vg 25

-

mg,VK3 2.2 mg.VB1 1.5 mg.VB2 6.2 mg,VBG 5.0 mg,VB12 0. 01 mg,Biotin 0. 20 mg, Folacin 0. 35 mg, Pantoththenic acid 12 mg,

Niacin 35 mg,Phytase 500 U.
1.6 BIERERSH
RIS F i ) SPSS 11. 5 # Ak gk 47853 5 4047
G5 DLOSEE AR iEE RN .

2 RS0
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N 2 0] LA WL 5 AR L . H R P B R
TINE Ao g A AT A 2 R o AR 7 B B8 (P <0, 05), i
F AR E L (P<<0. 05) , i Xt B & H R = 8 R

K2 EMBSECBENEMIGETELE

AR AR W (P>>0. 05) . BN
S G T RGBT B R A R AR
EAM R BE R T 145%, 2. 83%,
0.70% F1—0.09% (P>>0.05), H #  [& i n v
H 5 5 G Tl T I AR o bR P R (P <20, 05)
BB M ATORL B L (P<C0. 05) o B 5 %% 0 E #5 iG 20 AH
Eb 7= B SRR R L AR A5 21 B 2 236 (P=>0. 05) , 31X
W 2 FEGIE A 8] IR 7R R IR 500
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Table 2 Effects of amylase and compound enzymes on production performance of laying breeder hens

H =6 i L EERER/Y
a0 )Y, B H/\Tit‘_fi‘im/g Iij{EHS ﬁ‘fgufﬁ/ﬁ
Group Laying rate Egg weight ~aying eed cg8 atchable
production ratio egg rate
Xt #E 44 Control 89.594+1.06 a  56.3840.73a  51.09£0.85a 2.4740.05 a 99.00£0.14 a
VEM 4L Amylase group 92.10£0.70 b 56.40+0.52 a 51.47+0.55 a 2.3840.02 b 99.02+0.28 a

24 HEZ Compound enzymes group 90.89=£1.41 ab

VE by i - 5 A

92,4441, 3
Amylase+ compound enzymes group 92.44%1.38 b

56.6110.12 a

56.1240.31 a

51.4540.97 a 2.4040.05 ab  98.9140.47 a

51.66+0.92 a 2.3640.04 b 98.8940.22 a

T R BAE G AR R R RS 8 2R 22 T i 25 (P<<0. 01) W WA TR/NG SERE 3 Rk 22 57 b % (P<C0. 05) ., TR,

Note: The different superscript capital letters in the same row mean very significant difference (P <C0. 01) ; The different small letters mean

significant difference (P<C0. 05). The following tables are the same.
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LA COM) FRE & A FH & & B AR AR 3 68 CAME)
(P<C0.05) , #f {2 35 3% =5 3 8y Al FH 3R (P<<0. 01D, 1
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XTHLE 1 (CP) | Ca. P 1Y F FH %0 18 3 52 i (P >
0.05), H KB v in & & . BR ol DL e E
CP il P | F 348 (P<C0. 05) , Xof HoAth 8 0 35 43 14
T W0 (P>>0. 05), >4 H K o [7] 58
VE N 5 2 A T AT P 4R = DML OM, CP. P Fil

Be A R & B AME(P<20.05) . 0% 5 2 3 75
TER R (P<C0. 01) . 11 XF Ca I 600 i 5%
M (P=>0.05) , 5 S 0 vE # B sl 52 45 B AR 1L, 2
TP T ) 390 [ 98 o0 5 A B . A3 (P=>0. 05) ZR Fp A
X iR 4 1 R TR
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Table 3 Effects of amylase and compound enzymes on utilization of conventional nutrients
45 FFIHI %/ % Utilization of nutrients Rigfhe/

- o (M] + kg™1)
Group THEDM 4B OM ek Starch it EE HEH CP Ca P AME
XFHE 4] Control 73.55F1.34a 77.05E£1.25a 92.49+1.13Aa 77.1040.57 a 48.86%=1.35a 70.00E1.38a 42.28%1.17a 11.10%0.06 a

32 4

e by AL 75.774+1.18 b 79.3941,.22b 95.5140.50 Bb 79.62+1.22 b 49.274+0.88 ab 70.194+1.03 a 43.2841.28 ab 11.2940.09 b
Amylase group

A

Compound 75.08%0.67 ab 78.61£0.63 ab 94.10+1.11a 78.774+1.80 ab 50.95+0.74 b 71.24£0.92a 44.72£1.04 b 11.21%+0.12 ab
enzymes group

TER A+ R A

Amylasetcompound 76.30x=1.12b  79.5220.59 b 96.04%1.43 Ba 79.94£0.46 b 51.01=1.13b 72.10£1.40a 45.14%1.38 b 11.32£0.09 b

enzymes group

2.3 AMEMBESSMINEMBIERIAE
A
12 4 A DL, HORE o Bl R i vE R e X R
Fog B JE R CTAA) A 17 Fh & 3 R /9 R FH R 24 6
WS (P>>0.05), FMA N & W, v 3% 4R
EE R X TAA, Thr, Val, Cys, Ile, His, Lys I
Tyr HIFHZ(P<0. 05) .t A $2 m Hofl 11 b 42 3%

e R ik e, 0 22 5 R 3k 8] 8 3 KO (P>
0.05)  [F] Fsf ¥4 o0 U 53 g A1 A2 5 il AT b 5 4 oy 2
W% TAA., Thr, Val, Cys, Ile, His. Lys #1 Tyr iy
FIHZE(P<C0. 05) o 111 X 42 85 53 &b 11 Ff 2 5 18 F1)
KRB A B (P>>0.05), 5 8ol i in ve ) i uk
56 T AE L, 2 B R ) B N O R 3 R
(P=0. 05) # Fh X% XF 24 L2 1 A1) FH %
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Table 4 Effects of amylase and compound enzymes on utilization of CP and AA %
i# b X B o o wama et
Index control Amylase group Compound enzymes group )

enzymes group
BAEKRR TAA 85.0540.90 a 85.3941.13 ab 87.08+1.29 b 87.3340.98 b
KA Asp 84.214+1.56 a 83.86+1.36 a 85.40+1.70 a 86.02+2.06 a
A AW Glu 88.244+1.78 a 88.68+1.03 a 89.53+1.48 a 89.7740.94 a
22 R Ser 81.6842.77 a 82.36+1.22 a 83.44+1.37 a 84.39+1.75 a
KA Arg 90.84=+1.94 a 89.87+1.14 a 91.22+1.54 a 92.07+2.52 a
H & Gly 45.1346.47 a 51.64+2.23 a 54.06+3.03 a 48.5946.74 a
F & R Thr 79.87+1.14 a 80.4541. 20 ab 82.21+1.61b 82.57+1.27b
i & 2 Pro 89.97+1.39 a 90.41+0. 80 a 91.19+1.49 a 91.62+1.71 a
&R Ala 85.6940.87 a 84.98+1.02 a 86.33+0.80 a 86.86+1.12 a
WA R Val 86.02+1.17 a 86.4540. 94 ab 88.46+0.85 b 88.87+1.21b
H AR Met 84.314+1.39 a 84.74+0.69 a 86.21+0.57 a 86.76+1.13 a
Bt &z Cys 85.824+1.04 a 86.9141.12 ab 88.14+1.49 b 88.65+1.22 b
LR MR Leu 88.2441.35a 89.43+1.76 a 90.5542.36 a 90.98+1.46 a
e R e 86.5242.17 a 87.3242.24 ab 89.33+1.64 b 89.42+1.23 b
TN R Phe 84.2941.55a 83.48+1.65 a 84.87+1.41 a 85.40£2.55 a
H & W His 86.6740.97 a 87.0441.17 ab 88.14+1.29 b 88.36+0.76 b
i & R Lys 85.1040.95 a 86.4741.02 ab 87.23+1.26 b 87.54+1.44 b
W8 R Tyr 76.37+1.11 a 76.9141.04 ab 78.214+1.53 b 78.68+1.42 b
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