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Bfects o Compound Enzymes on Digestion and Metabaolism

o Protein in Different Growing Phases o Alopex lagopus
Z0U Xinghua LI Xinhong
( College d wildlife Resources, Northeast Foresty University , Harbin, 150040)

Abdract : Different doses of conmpound ernzyme preparations were added into diets of Alopex lagopus in different growing phases
Based on feeding and digegtion metaloli sm experiments, their dfectson digegion , metabolism o protein were invedigated from the
point view of nutriology. Results showed : conpound erzyme could inprove digedihility and metalolic rates of protein dfectively
In growing phase, contrasted with control group , digedtibility and metalolic rates of crude protein increased 1305 % ( P <0.01)
and 13.28 % (P <0.05) regectivey in group 111 which were the highes among Sx groups  Inwinter fur phase, maximal digest
ibility and metalolic rates of crude protein occuried in growp |l which increased 1043 % (P <0.05) and 10.09 % ( P<0.05)
regectively conpared with control group. HEfectsdof compound enzymes on digegtion and metaholi sm were postively correlated with
their doses Feashle doses of conpound erzyme preparations coud improve digedtihility and metabolic rates of crude protein, ©
should be recommended for breeding Alopex |agopus. Anays sfrom the point view of ecoromica bendit , thefeasble dosesof cont
pound enzymes additive was 0. 6 % in groning phase and 0.4 % in winter fur phase

Key words: Gonpound enzymes; Alopex lagopus; Protein; Digegion metalolism
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55+1d, 2.41 £0.15 kg;
, , 125+1d, 561+
0.36 kg
, 144
1 ( 2 ), 6
1.1 , , IV
F1 , (0.2%
, , 0.4% 0.6% 0.8% 1.0%) )
(P>0.05) , 55d, 5d, 50 d,
11 , 1
1
Table 1 BExperimenta desgn
(d) (d)
Ted period Qoncentration of enzyme Pre-tes period Ted period
Qontrol 0 5 50
0.2% 5 50
0.4% 5 50
0.6 % 5 50
0.8% 5 50
1.0% 5 50
1.2 ,
(Gompound enzyme) (07: 00, 16: 00) ,
, 818A )
868A )
, , 15
, 20 d ,
1.3 1lh 1
, HAQ. (10%) ,
: , «C ),
, 70 ,
, , , , 70
, , 1ol HA,
NRC o (50 @) (50 m) ,
2
14 , 15d )
, (60 cm x
80 cm x 100 cm) 1.6
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(Crude protein, CP) : ,
, Q , 0.05
2
Table 2 (onrpodtion and nutrient levels of experimented diets in growth and winter fur phase
Gowth phase Winter fur phase
Diet group . L . ) Lo )
Diets ( %) Nutrient index Nutrient levels Diets ( %) Nutrient index Nutrient levels
Fsh 30.0 GE (MJ.kg™ %) 21.15 25.0 GE (MJ.kg™ %) 19.84
Cattle liver 12.0 DM (%) 13.57 10.0 DM ( %) 12.50
0, 0,

Rouitry bone 5.0 CP (%) 32.85 5.0 CP (%) 29.36
@rn med 15.0 EF (%) 12.51 23.0 EF (%) 11.05
Sybean med 5.0 CF (%) 3.02 8.0 CF (%) 3.29
Bran med 2.0 NFE (%) 8.25 5.0 NFE (%) 9.34

Milk 3.0 CAH (%) 2.14 0 CAH (%) 2.18
Vegetables 3.0 Ca (%) 2.32 2.0 Ca (%) 2.07
St (o )7 0.3 P (% 1.28 0.5 P (% 1.65

“ " Premix 1.0 Lys (%) 1.57 1.5 Lys (%) 1.63

Water 24.0 Met (%) 1.27 24.0 Met (%) 1.20

CE: Qossenergy; DM: Dry neter; CP: COrude protein; EF: Bdendvefa; CF: Crudefiber; NFE: Nitrogen free extractives; CASH: Crude ash
Mixture of many kinds of microdements and vitamin

* Filled every other day  * *
2
2.1
3 3 :
N (P>0.05) ;
N , I \Y
(P<0.05), Il
(P<0.01); N
, (P>
0.05) ; I 1 \Y; N
(P<0.01), V N
(P<0.05); CP
, !
cP ,
(P<0.05); , 11
, ,
25.17% (P<0.01) V., N

CP CP ,

4 4 ,
N (P>0.05);
N , I
1 (P<0.05) ;
N ,
(P>0.05); I N
(P<0.01), Il CP N
(P<0.05) ; ,
cP ,
, ]
cP ,

10.43% ( P < 0.05)
0.09 ; CP
) ,
20.58% (P<0.01)
2.2
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, IV , 11 \Y Vv
CP ; 11 CP )
CP I CcpP | CcP
0.6% ; 11 cP
CP 0.4% , ] CP
CcP 2 CP 0.6%
CcP , cP , 0.4%
) cpP CP
3
Table 3 Hfectsdf cormpound enzyme on crude protein gpparent digedibility and metabolism in growth phase
Bperimental groups
Items Gontrol v | I 1l v
. N (g)_ 13.04+0.52 13.26 +0.43 13.70+0.58 13.95+0.41 13.66+0.50 13.39+0.47
Intake nitrogen from daily diet
N (@ 3.73+0.25° " 3.32+0.23 3.06+0.34 " 2.73+0.23" " 3.14+0.27" 3.29+0.19
Nitrogen in daily fecd - - - - - -
' . N.(g). 3.85+0.24 3.77+0.23 3.56+0.27 3.64+0.23 3.73+0.29 3.80+0.22
Nitrogen in daily urine
: .N .(g) 5.31+0.35" " 5.85+0.46 7.07+0.31° "  7.60+0.45" " 6.76+0.39° " 6.18+0.34°
Daily depodt nitrogen
CcP (%) - . - . .
.4+ 3.
Digestitility of crude protein 71.3%2.8 74.4+3.2 77.6+2.1 80.6+2.7 76.9+2.8 75.4+3.1
P (%) 57.2+2.4" " 60.5+2.6 " 63.4+2.5" 64.8+3.2° 64.5+2.4" 62.2+3.0
Metabolism rate of crude protein i e " ’ e e
CcP (%) - . . .
T x2. .12 .2+ 2. 211 .6+ 1. 46.8+2.4 «
Net crude protein uilization rate 4.7+2.1 45.1+2.3 49.2+2.2 52.2+1.6 49.6+1.8
* P<0.05; * *P<0.01
4
Table 4 Hfectsdf conpound enzyme on crude protein goparent digedibility and metabolism in winter fur phase
Bqerimental groups
Items Gortrol v | I il v
. N (g)_ 15.48 +0. 67 15.80+0.52 16.71+0.59 16.42+0.48 15.98 +0. 62 15.89+0.57
Intake nitrogen from daily diet
N (9 . . \
Nit in daily feca 4.53+0.35 3.88+0.24 3.54+0.29 3.76+0.33 3.93+0.38 4.21+0.25
' . N.(g). 5.27+0.20 5.23+0.35 5.30+0.27 5.38+0.39 5.32+0.9 5.33+0.23
Nitrogen in daily urine
: .N .(g) 5.79+0.46" " 6.74+0.38 7.86+0.35° "  7.25+0.37 " 6.26+0.25 6.37+0.34
Daily depodt nitrogen
o (%) . 70.7+2.9° 75.9+3.0 78.1+2.8" 76.5+2.5" 75.8+3.1 73.4+3.3
Digedibility of crude protein - - -
(%) 52.5+2.8" 56.3+2.7 57.8+3.2° 57.5+3.0" 55.7+2.8" 54.4+3.1
Metabolism rate of crude protein - - - -
(%) . - - .
37.4+2.4 42.7+2.2 45.1+2.5 43.5+2.6 41.8+2.8 30.3+2.1

Net crude protein utilization rate

* P<0.05; * * P<0.01
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