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Table 1 Composition and nutrient levels of experimental diets (air-dry basis) %
1~21 H#% 1 to 21 days of age 22 ~42 Hi% 22 to 42 days of age

itH IEXHEAL Bk HE4L XL 7% R 4L
Items Positive control Negative control ~ Positive control Negative control

group group group group
J5B} Ingredients
F K Corn 54. 50 44.00 59.10 46. 20
/NZ Wheat 5.00 8.00
%%k Wheat bran 5.00 5.00
¥4 Soybean meal 34.00 26. 00 29.00 18.24
FEF7H1 Cottonseed meal 3.00 5.00 3.00 7.00
KR Rapeseed meal 3.00 5.00
TR S H Al ) DDGS 2.39
=il Soybean oil 3.50 4.50 4.46 6.00
DL - R ik DL-Met 0.20 0.20 0.15 0.14
L - & R ELEREE L-Lys - HCI 0.25 0.40 0.10 0.27
L - 75788 L-Thr 0.04 0.10 0. 04 0.10
SALNHT, Choline chloride 0.10 0.10 0.10 0.10
£k NaCl 0.30 0.30 0.30 0.30
f1#; Limestone 1.36 1.36 1.15 1.15
WEBR 445 CaHPO, 1.75 1.65 1.60 1.50
iRkl Premix" 1.00 1.00 1.00 1.00
41T Total 100. 00 100. 00 100. 00 100. 00
# %7K 5F Nutrient levels®
Ri4HEE ME/(MJ/kg) 12.34 12.13 12.76 12.55
HIEE it CP 21.00 21.00 19.00 19.00
45 Ca 1.03 1.02 0.90 0.90
EWE TP 0.71 0.74 0.66 0.71
B AP 0.45 0.45 0.41 0.41
AR Lys 1.30 1.30 1.05 1.05
HEAMR Met 0.50 0.50 0.42 0.41
TR MR Thr 0.82 0.83 0.74 0.75

V43T 7 IR B 4 A Contained the following per kg of premix: DL — % 4 i DL-Met 1 100 mg, Fe 6 000 mg, Cu
1 000 mg,Mn 9 500 mg,Zn 9 000 mg,I 150 mg,Se 30 mg, ik nicotinic acid 3 200 mg, H-[ig folic acid 60 mg, jZ [ig45 calcium
pantothenate 500 mg, 44 2% biotin 9 mg, VA 920 000 IU, VD 220 000 IU,VE 1 100 IU, VK 44 mg, VB, 110 mg, VB, 440 mg,
VB, 90 mg,VB,, 0.8 mg,

B AR RE M AR, FL A Y S SE i . ME was a calculated value, while the others were measured values.

WLE R, 5 E S IR A L, INARAL 1 ~ 42

3 4F it H i PRS2 H OB T 42 70, HL 0. 20% & A i 41
3.1 REFMESAETF 84 K AL R 2 EHE R HH SO TR B AR T 6. 88% ., ik
) P £ R WA 2 2 e i b2k kb sk o WO 7 T RDRE R T AL S, kTR R TP 2 H
TEAEMY AR VE R 20 (NSP) KRB0 e i, #h 7o 8 BT RN TR LL. Selle %5 B 2 Fh &2 45 1
9y PR SR AL R TR HE S X R RE AT SIS B o T A 2 AR R, 45 R 2
BT AL R R, e A KR AR L At R A Y B A R LR T 7. 0% A
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25 8], Wang 2% 0,200,400, 600 , 800 FI
1 000 mg/kg(P) 5 4 B I T Lh/INZE Ry Al 1 1R X%
AR 25 R R W B A Tl I U AR TR P 2
34 T AR TR EE B, L 75 8 in 4 (800 Al
1 000 mg/kg#H ) bk # #5428 fin 44 (200 mg/kg
H)AF L B ER S, AR 51—
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Table 2  Effects of different supplemental levels of complex enzyme on growth performance of broilers

i H

2 5] Groups

Items I

3 H R ADFL/ (g/d)
P HIEE ADG/(g/d)
#E L F/G

YEE 2 Mortality/ %

108.54 +1.87"
60.41 +1.22%
1.80 £0.02*
7.50 +4.63

I Il| v
111.77 £2.10° 108.08 1. 57° 107.71 1. 69°
59.22 +1.11° 60.56 +1.19" 61.10 +1.29°

1.89 +0.05" 1.78 £0.03"® 1.76 £0.03"
6.25+5.18 7.50 £4.63 6.25 +7. 44

RIFT R B AR AN RN TR 225+ .3 (P <0.05) , AJRURS 58 R 22 il R 2 (P < 0. 01) A [R] 7#F sl 0 7+

FREFRARE (P>0.05) . FEF.

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

capital letter superscripts mean significant difference ( P <0.01) , while with the same or no letter superscripts mean no significant

difference (P >0.05). The same as below.

®3 FRAMEESEHNABHERER SN REREHII

Table 3  Effects of different supplemental levels of complex enzyme on

small intestinal mucosa and digesta viscosity of broilers

RE|

2 5] Groups

Items I

I I v

1.863.0 £141.5*
221.7 +18.1*
8.90 +1.45*

2015.8 £145.7
1.263 £0.068™

B EE Villus height/ um

W w5 R Crypt depth/pm
HEKE/RERE V/C

Fh I JELEE Mucosa thickness/ m
ErBEFEE Digesta viscosity

1574.8 £150. 2"
257.8 +18.8"
6.48 £1.37™
2 093.6 +160.0
1.317 0. 083"

1685.7 £156. 3% 1 867.8 £131.0*
223.7 +£21. 1% 186.6 £23. 4"
8.18 +1.04™ 12.12 +2.10%

2053.1+155.6 1911.8 £136.4
1.283 £0.044% 1.216 £0.061°

3.2 AEAFMESEGHENABHERELSH
00

N I AR CE SRR B AR E
ZIN PR R R A 1) S B P I 7R 2 T AL O RN B )
IEH AR R MBI . S B/ M 1 L B A IE
A V2 1o fg T I AL TR D A AR SRS, 2 LA TR i A
Feim BRI IR 2 2L, R 25 i o0 A i R AR

W B R , 578 SR W TORE R 45 fih T BROBE AR, At
AT R B W AR 4 SRR
SEMEERRE TAXS/NMIHERE,0.20%
S L H R B ANE X B AR W R ROCR . R
BRI R, RSB R TRA EECT RE A R
PRI  EDR 5 44, T e 83 118 R 20y 1 A3
W T 50 1) 240 M T AN B 3t £ 5 1) 0B 1 S S
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Fig.1 Intestinal morphology of broilers in different supplemental levels of complex enzyme groups (100 X )
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Effects of Low Energy Diet Supplemented with Complex Enzyme on
Growth Performance, Intestinal Mucosa Morphology and
Digesta Viscosity of Broilers

TANG Hai’ ou'® GAO Xiuhua'?* YAO Bin' LI Xuejun® WANG Xiaorui®
(1. Feed Research Institute, Chinese Academy of Agricultural Sciences, Beijing 100081, China;
2. National Engineering Research Center of Biological Feed, Beijing 100081, China)

Abstract; This experiment was conducted to investigate the effects of low energy diet supplemented with com-
pound enzyme on growth performance, intestinal mucosa morphology and digesta viscosity of broilers. Three
hundred and twenty one-day-old broilers were randomly assigned to four groups with eight replicates in each
group and ten broilers in each replicate. The positive control group ( group | ) was fed a corn-soybean meal
normal diet. The diet of negative control group (group Il ) was reduced by 210 kJ/kg metabolizable energy,
and the content of miscellaneous meal and wheat was increased in this group. The normal additive dosage of
enzyme group ( group Il ) and high additive dosage of enzyme group ( group IV ) were fed the negative control
group diet supplemented with 0.02% and 0.20% compound enzyme, respectively. The experiment lasted for
42 days. The results showed that the ratio of feed to gain in group Il was significantly higher than that in group
IV (P<0.01); the ratio of feed to gain in groups [ and [l was significantly lower than that in group III
(P <0.05). The villus height in groups | and IV was significantly higher than that in other two groups ( P <
0.01), and the villus height in group II was significantly lower than that in group Il (P <0.05). The crypt
depth in group Il was significantly higher than that in other three groups (P <0.01), and the crypt depth in
group [V was significantly lower than that in groups [ and Il (P <0.05). The villus height to crypt depth
(V/C) in group IV was significantly higher than that in other three groups (P <0.05) , and the V/C in group
II was significantly lower than that in groups [ and Il (P <0.05). There was no significant difference in
mucosa thickness among all groups (P >0.05). The digesta viscosity in group IV was significantly lower than
that in group I (P <0.05). In conclusion, the diet supplemented with 0.02% and 0.20% complex enzyme
can improve the growth performance, intestinal mucosa morphology and digesta viscosity of broilers, and sup-
plemented with 0. 20% complex enzyme is better. [ Chinese Journal of Animal Nutrition , 2014, 26(1) :190-
196 ]

Key words: broiler; complex enzyme; growth performance; intestinal mucosa morphology; digesta viscosity
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