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Table 1 Composition and nutrient levels of
the basal diet (air-dry basis) % X ’
Items Content ’ ’ ’
Ingredients (%)= 100x
Corn 10.00
Wheat middling 8.00 ( - )/
Soybean meal 6.00 ;
Wheat bran 20.00 (g/d)= - ;
Peanut mea 8.00 (g /d)= -
Sunflower meal 8.00 _ -
Barley husk 12.00 (%)= 100x ; -
Chrysanthemum pow der 10.00
Peanut straws 16.00 (%)= 100x / .
NaCl 0.30 (%) =100x( / ).
Limestone 1.00 1.3.2 pH
Premix " 0.50 10
Lys 0.10 pH
Met 0.10 1073
Total 100.00
Nutrient levels® A
DE/(MJ/kg) 9.52 ° lg (CFU/g) (
CcP 17.21 ) I
CF 14.35 1.3.3
Ca 0.93 10
TP 0.61 . . .
Lys . 0.86 o 30 min
+ Met+Cys 0.59
5 - - -30 C 0
The premix provided the
following per kg of the dietzVA 13 500 IU VE 15 mg VK
1.5 mg VB, 1.8 mg VB, 6 mg VB, 13.5 mg VB 24 mg °
VB, 0.3 mg VB, 0.024 mg Cu 10 mg Fe 60 mg Zn 1.4
70 mg Mn 16 mg Se 0.1 mg biotin 0.09 mg Excel 2010
folic acid 0.3 mg. SPSS 18.0 ANOVA
D o Amino acids were LSD

calculated values while the others were measured values.

H+
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4.77% ~1.15%

2 (P<0.05) ;
2.1 GOD 1.33% ~ 4.20%
2 0.3%.0.4%
(57.59%) 1.34% ~7.78% (P<0.05) . GOD
(9. 52 MJ/kg) 0. 4% .
(10.25 MJ/kg) - o
90% (P>
0.16% ~3.98% 0.4% 0.05) -
(P<0.05) ;
2 GOD
Table 2  Effects of GOD on nutrient utilization of growing Rex rabbits
0.1% 0.2% 0.3% 0.4%
[tems Control group 0.1% group 0.2% group 0.3% group 0.4% group
57.59+3.88 58.36+2.44 58.87+4.46 62.04+4.02 62.07+1.95
Apparent digestibility of energy /% 9x * * * 1.9
Apparent DE/(MJ/kg) 9.52+0.64 9.77+0.41 9.61+0.73 10.18+0.66 10.25+0.32
0.35+2.24 89.72+1.60 1.00+1.52 0.09+1.54 0.15+1.37
Apparent digestibility of EE/% 2 * 972 ? * 90.09+ ? *
b ab ab ab a
Apparent digestibility of CF/% 24.71+2.09 24.87+3.33 27.33+3.46 27.42+2.53 28.69+3.18
b a a a a
Apparent digestibility of NDF /% 26.52+2.78 31.29+3.36 31.55+4.26 33.71+2.13 33.67+2.66
b ab ab a a
Apparent digestibility of ADF/% 22.91+1.79 24.24+1.46 24.26+3.36 26.55+3.82 27.11£2.25
45.77+8.46 53.45+7.19 45.26+8.97 47.77+10.70  51.27+7.02
Apparent digestibility of Ca/% * * * * *
32.06+7.48 33.81+6.93 33.29+9.27 35.55+3.7 36.54+6.93
Apparent digestibility of P/% * +6.9 99 3.79 +6.9
(P>0.05) (P<0.05)

(P<0.01). .

In the same row values with no letter or the same letter superscripts mean no significant difference (P>0.05) while with

different small letter superscripts mean significant difference (P<0.05) and with different capital letter superscripts mean signifi—

cant difference (P<0.01). The same as below.

2.2 GOD
3 0.4% .
12.39% . 17.48%
15.68% 12.78%
(P<0.05);
(P>0.05) . GOD .

A

(P>0.05) .

2.3 GOD pH.
4 pH  GOD
(P>0.05)
GOD

pH. 0.4%

(P<0.05)

(P<0.05);0.3%

(P<0.05) . GOD
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Table 3 Effects of GOD on N metabolism of growing Rex rabbits
0.1% 0.2% 0.3% 0.4%
Items Control group  0.1% group 0.2% group 0.3% group 0.4% group
N intake/(g/d) 3.7120.14  3.73+0.26 3.64+0.39 3.95+0.10 3.88+0.22
Fecal N output/(g/d) 1.3320.15 1.23+0.11 1.26+0.27 1.38+0.31 1.25+0.13
Urinary N output/(g/d) 1.01£0.07  0.92+0.16 0.95+0.18 0.94+0.18 0.96+0.15
Digestible N/(g/d) 2.34£0.11"  2.50+0.19" 2.38+0.18" 2.58+0.25" 2.63+0.24
N retention/(g/d) 1.43+0.18"  1.57+0.27" 1.43+0.05" 1.64+0.39" 1.68+0.29*
N apparent digestibility /% 65.86£3.98  66.90+1.89 65.64+4.73 65.31£7.42 67.77+3.01
N utilization/% 38.59+4.56" 42.15+4.81"  39.65+4.08" 41.49+10.18"  44.64+5.78"
N bioavailability /% 58.46+4.82" 63.02+7.23"  60.43+4.99* 62.89+10.41" 65.93+5.98"
4 GOD pH.
Table 4 Effects of GOD on cecal pH and microflora structure of growing Rex rabbits lg(CFU/g)
0.1% 0.2% 0.3% 0.4%
Ttems Control group 0.1% group 0.2% group 0.3% group 0.4% group
pH 6.6920.03 6.67+0.02 6.65+0.03 6.610.02 6.54+0.03
Lactobacilli 7.65+0.18" 7.84+0.46" 7.86+0.14" 8.03+0.39" 8.13+0.36"
Bifidobacterium 7.72+0.12¢ 7.87+0.32" 7.91+0.23" 8.21+0.31" 8.60+0.53"
Escherichia coli 6.79+0.31" 6.67+0.20" 6.55+0.27" 6.35+0.12" 6.28+0.18"
2.4 GOD o ¢
5 GOD
GOD N N
0.4% o >
13.71% (P<0.05); 30 U/kg  GOD . .
N 6.07%+6.79%
(P>0.05) ; 3.61% 15.16% .
(P> 6 380 g/t GOD
0.05) ; GOD . .
0.4% o Zhao 7
(P<0.01) 0.1% 0.2%.0.3% 0.4% GOD
(P<0.05) (P>0.05) . . o
GOD
(P>0.05) . GOD .
3.2 GOD pH
pH ( .
3 )
3.1 GOD
. GOD
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pH GOD pH
— pH o Zhao 7
0.2% ~0.4% GOD

; . 0.3% GOD
N 0.3% GOD
’ . Biagi " ) :
GOD
N N N ; o GOD
pH
1
5 GOD
Table 5 Effects of GOD on intestinal digestive enzyme activities of growing Rex rabbits U/mg prot
0.1% 0.2% 0.3% 0.4%
[tems Parts Control group 0.1% group 0.2% group 0.3% group 0.4% group
Duodenum 1.75£0.20" 1.83£0.17" 1.89£0.11" 1.92£0.19" 1.99+0.38"
Jejunum 2.97+0.34 3.06+0.77 3.20+0.67 3.22+0.58 3.49+0.52
Trypsin Tleum 2.39+0.36 2.78+0.19 2.75+0.19 2.78+0.17 2.85+0.63
Caecum 2.01+0.42 2.04+0.35 1.95+0.18 2.11+0.30 2.12+0.19
Duodenum 8.32+1.82 8.51+1.00 9.13+1.99 9.35+1.14 9.48+1.87
Jejunum 11.94£1.12 11.95+1.48 12.27+1.58 12.25+1.69 12.53+1.29
Lipase Ileum 11.41+1.95 11.59+1.80 11.34+1.78 12.09+2.04 11.48+1.12
Caecum 6.11+1.67 5.82+0.53 6.13+1.18 5.70+0.97 5.99+1.52
Duodenum 5.12+0.65 5.65+2.01 5.66x1.41 6.33+3.59 7.62+1.14
Jejunum 11.57£1.17% 13.30£2.92*"  13.72+1.80"""  13.96+3.51""" 16.46+1.05"
Lactase [leum 7.42+£2.10 7.47+2.45 7.38+2.19 7.79+1.03 7.53+£2.16
Caecum 3.80+0.99 3.54+1.10 3.28+1.28 3.77+0.82 3.65+0.62
Duodenum 0.07+0.04 0.07+0.02 0.08+0.04 0.10+0.08 0.10+0.01
Jejunum 0.12+0.04 0.12+0.03 0.12+0.04 0.11+0.01 0.17+0.13
Amylase [leum 0.13+0.07 0.15+0.03 0.13+0.05 0.13+0.05 0.16+0.03
Caecum 0.031+0.005 0.029+0.008 0.038+0.008 0.033+0.007 0.027+0.006
3.3 GOD o “
GOD N
o o GOD
; pH
; . GOD
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Effects of Glucose Oxidase on Nutrient Utilization Cecal Microflora
Structure and Intestinal Digestive Enzyme Activities of
Growing Rex Rabbits

LIU Yajuan'?> CHEN Saijuan' > LI Chong® WU Fengyang® GAO Lixiao’> GU Zilin®*
(1. Mountain Area Research Institute Agricultural University of Hebei Baoding 071001 China; 2. Hebei
Province Mountain Agricultural Engineering Technology Research Center Baoding 071001 China;

3. College of Animal Science and Technology Agricultural University of Hebei Baoding 071001 China)

Abstract: This paper was aimed to study the effects of glucose oxidase (GOD) on nutrient utilization cecal
microflora structure and intestinal digestive enzyme activities of growing Rex rabbits. A total of 150 growing
Rex rabbits with the age of 40 days were randomly assigned to 5 groups with 5 replicates per group and 6 rab—
bits per replicate (half male and half female) . The rabbits in control group were fed a basal diet while the oth—
ers in 4 experimental groups were fed the basal diet supplemented with 0.1% 0.2% 0.3% and 0.4% GOD
respectively. The trial lasted for 5 days for adaptation and 30 days for test. The results showed as follows: 1)
the apparent digestibility of energy and apparent digestible energy reached to the minimum in the control group
while reached to the maximum in the 0.4% group. Compared with the control group crude fibre apparent di-
gestibility of experimental groups were elevated more or less and 0.4% group was significantly increased by
16.10% (P<0.05). 2) Compared with the control group the digestible nitrogen nitrogen retention nitrogen
utilization and nitrogen bioavailability of 0.4% group were significantly increased by 12.39% 17.48%
15.68% and 12.78% respectively (P<0.05). 3) GOD addition could decrease the pH in caecum to a certain
degree. Compared with the control group the amounts of Lactobacilli and Bifidobacterium in caecum of 0.4%
group were significantly increased (P<0.05) while the amount of Escherichia coli was significantly reduced
(P<0.05) ; moreover the amount of Bifidobacterium in caecum of 0.3% group was significantly increased
(P<0.05). 4) Compared with the control group the trypsin activity in duodenum of 0.4% group was signifi—
cantly increased (P<0.05) and the lactase activity in jejunum was significantly increased (P<0.01). By syn—
thesize analyses diets with GOD can improve the intestinal microflora structure digestive enzyme activities
and nutrient utilization of Rex rabbits. Addition of 0.4% (60 U/kg) GOD is recommended. Chinese Journal
of Animal Nutrition 2017 29(2) :436-442

Key words: glucose oxidase; nutrient utilization; microflora structure; digestive enzyme activities
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