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Introduction

Researches on endogenous enzymes on birds showed that young birds
at first days of their life haven’'t secret enough enzyme for hydrolysis of
carbohydrates and plant proteins. Therefore, nutrient digestibility had been
affected. Non starch polysaccharides (NSPs) are anti nutritive complexes
which found in plant cell wall and can reduce the nutrient bioavailability.
These Include: some fibers such as lignin, B-glucans, Arabinoxylans
(pentosans) and etc which found in poultry diets. Soybean meal and palm
meal are reach from glucomannans and galactomanans. Soy bean meal
has 1-2% b-manans. Barley, as a composition of poultry diets, have 3 (1-3)
and [((1-4) glucans. Barley seeds have 4.2 % B-glucan. These Nsps
Increase the digesta viscosity and furthermore decrease the digestion and
absorption of feeds. Addition of exogenous enzymes to the poultry diets Is
the best way to reduce these effects of NSPs. Enzymes can increase the
nutrient bioavailability and digestibility and improve the performance and
feed conversion ratio. Improvement of gain, metabolisable energy, water
consumption, gastrointestinal size iIs the other advantages of enzyme
supplementation. To determine the effects of NSP-enzymes on
performance of broiler chicks, in this study, changes of feed intake(Fl),
gaine(G), Feed conversion ratio(FCR) and abdominal fat(AF) in response to
endo-glucanase and mananase with ME reduction at barley-soybean meal
based diets has been assayed.

Material and Methods

hE

Birds, Housing and Cares : Two hundred and forty day-old male broliler
chicks of commercial strain (Ross 308) were randomly assigned to 8
dietary treatments with 4 replicate pens of 10 chicks each one. Each pen
was one square meter and covered with wood shaving the house
temperature was initially maintained at 320C and reduced 2.80C every
week to reach a constant temperature of 20-220C at 28 day of age, a
continuous lighting was used for the first 3 days and a 23:1h light: dark
cycle was applied for the rest of the experimental period. Birds were
allowed free access to the feed and fresh water throughout the
experiment.

Experimental design and diets : The experiment was a completely
randomized design with a 2*2*2 factorial arrangement of 2 levels of ME
(H=equal of broilers need and L=100kcal.kg-1 lower than broilers need)
and 2 level 3-mannanase(M) supplementation (0 and 0.1%) and 2 levels
of xylanase(X) supplementation (O and 0.1%). Diets were formulated
Statistical Analysis: All data were analyzed by ANOVA using the GLM
procedure of the SAS software. Means were compared for significant
differences using Duncan's Multiple Range Test (P<0.05).
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Table 2: effect of treatments on Feed Intake (FI) of broilers in

~ Results and Discussion

FI at 6th week of rising period reduced by increase the diet's ME level (p<0.01)
Interaction between enzymes and ME levels was significant at week 4(P<0.01).ANOVA
results showed that ME levels at 1-6 week's period affected gain significantly (p<0.05).
Enzymes have the significant effects on gain at 6 and 1-6 weekly periods (p<0.05).
Interaction between ME and enzymes showed that means of gain were different at 6 and
1-6 weekly periods (p<0.01). ANOVA showed the significant different by ME levels at
week 4 (P<0.001) and week 5(P<0.05). In these weekly periods FCR improved by
Increase of diet ME (P<0.01). Enzymes have significant effects on FCR iIn all weekly
periods. Interaction between ME and enzymes showed that means of FCR were different
at 4, 5 and weekly periods (p<0.01).Increase of ME at 31 day-old chicks, reduced AF
significantly (p<0.05). Enzymes have significant effect on AF at 41 day-old chickens
(p<0.05). Mannanase supplementation at 41 day-old chickens increased AF with
compare to control or 2 enzyme supplementation. Interaction between ME and enzymes
showed that means of AF were different at 31 day-old chickens (p<0.05)
100kcal/kg increasing in ME increases the HDL and triglycerides which is due to better fat
digestibility and metabolism when broiler fed wheat soybean-based diet. Many of studies
have shown that AME was positively correlated to Fat digestion (Friesen et al., 1992;).
Smulikoweska and Mieczkoweska(2000) reported that 62% of the increase of the AMEN
values was due to better fat digestibility when broiler Fed wheat-based diet supplemented
with enzyme containing xylanase and [3-glucanase activities.
that variation in AME among wheat or barley-based diets was significantly reduced with
enzyme supplementation. Diets containing low AME cereal grains generally benefit more
from enzyme supplementation than diets containing high AME cereal grain. Choct(2002)
reported that enzyme supplementation significantly improved the nutritive value of a low

AME wheat diet(<3,107 kcal/kg DM).

Dietary enzyme supplementation has been shown to increase AME. (Annison and
choct, 1991).Endo-xylanase disrupts the water holding capacity of the NSP and reduces
the viscosity of the digesta in small intestine (Bedfor, 2000; choct et al 1998). Endo-
release entrapped nutrient for the digestion by endogenous enzymes of the
birds( Chesson, 2000).The mechanism of action of the exogenous xylanases was long
believed to be by the release of nutrients thorough the destruction of cell wall (Bedford,
2000). Even though this idea is partially true, there is considerable evidence that
enzymes elicit benefits other than simply releasing nutrient from cellular constituents
(Bedford, 2000). Jacson et al, (2002) suggest that the improvement in the animal
performance is due to the effect of the enzyme on gut viscosity and consequently in gut
digestion and microflora. There are ways to improve both the solublility and concentration
of soluble B-glucan in the flour or bran (eg, by extrusion technology, 24) and these offer

Xylanase

significant scope for future development in this area.

In terms of the public health significance of these findings, it is practical to achieve a
significant increase in dietary fiber when more cereal-based foods are included. We found

that barley foods were very acceptable alternatives.

Scott et all(1998) reported

In this study

different age periods.

Age period(Week)

Effects 1-3 4 5 6 1-6
High ME 610372325  6810=1243 7365238 10478255 3332524045
Low ME 623032263 62035732 73562263 0633£897° 3245222057

Significance NS * N§ * NS
No Fnzvme 60032507 642621363 74535735 1001.1281.7  3348.72288.7
Mannanase 6237328 7315£129 7743536 1044295 3 357632140
Glucanase 63292163 61732824 73972247 1018£74.3 3169.52455.1
Mannanase + Glucanase 60822103 63322623 73055465 9532757 3147.7£193.8

Significance N§ N§ N8 N§ N§
Low ME and No Enzyme(LO) 5667491 785 82504 7734:698 107922204 35865267
Low ME and Mannanase{LM) 6403181 8205182 80382533 105842646  3694.5:184
Low ME and Glucanase(LG) 6264103 5742828 74172337 1074.1£14.5 3025.1£575
Low ME and two enzvmes(LMG) 60352126 6281497 5 7069419 908 82604 32202:223 8
High ME and No Enzyme(HO) £330283 547407 7172:319 949:34.6 311121397
High ME and Mannanase(HM) 6127:391  6425:1336 7299513 10307134 345812512
High ME and Glucanase(HG) 6428224 5 66052671 737.7£194 9807275 5 338621039
High ME and two enzvmes(HMG) £1208:82 63842165 7659:21 884823 4 3025.618.1

Significance N3 - NS ME ME

Data include Mean = standard error of mean (SEM).
NS: not significant, * difference at p<0.05, ** difference at P<0.01

Table 4: effect of treatments on feed conversion ratio (FCR) of broilers
in different age periods.

Age periods (Week)
Effects 1-3 4 5 ] 1-6
High ME 1.28=0.09 1.83=03T 1.840.24 1852037 1.740.24
Low ME 1.2420.11 1.4620.16" 1.670.21 1.880.30 1.740.13
Significance NS NS NS
No Fnzvme 1.33:0 14 1.6:0 37 1.81:0 06* 2,06+ 31% 1,760 18°
Mannanase 132014 1,750 15 1.500 08 1550 37 1,800 11
Clucanase 1.250 06* 1480 15 1.860 3° 1,710 23° 1.630 08
Mannanase + Clucanase 1.180.04 1.660.12 1.6:0.16° 1.6420 25 1.62:0 62
Significance * N&
Low ME and No Enzyme(LO) 1.2740.14 240 04 187004 13250 16 1,830 25
Low ME and Mannanase(LM) 1.3740.06 2.180.13 1.58+0.11 2.16:0.06 1.07:0.04
Low ME and Glucanase(LG) 1.280.05 1.38=0.08 2.20:0.11 1.88:0.16 1.68=0.08
Low ME and two enzymes(LMG) 1.200.03 1.77+0.02 1.60:0.07 1.440.13 1.4420.10
High ME and No Enzyme(HO) 1.430.07 1.340.11 1.970.06 1.800 04 1.680 10
High ME and Mannanase(HM) 1.2240.07 1.3140.02 1.60<0.10 2,340 62 1.8240.12
High ME and Glucanase(HG) 1.180.03 1.58+0.15 1.6340.13 1.5540.16 1.60=010
High ME and two enzymes(HMG) 1.170.06 1.5840.11 1.5340.29 1.8520.12 1.740 20
Significance NS ol ol = NS

Data include Mean = standard error of mean (SEM).

MNS: not significant, * difference at F<0.0s, ** difference at F<0.01

Table 3: effect of treatments on gain (G) of broilers in different age

periods.
Age periods (Week)
Effects 1-3 4 5 6 1-6
High ME 48942253 39142203 4157333 5579:1016  20203z1878
Low ME 49752272 4062£177 4432633 5128:1475  1894.2:2919
Significance N3 N3 N3 N3 *
No Enzvme 4752305 39642163 40062417 520£35.5% 1893.4208.5
Mannanase 48342168 392928 4415283 402321198° 17489:263.4°
Glucanase 48782243 4065:14 4143634  5782:104*  2084.7:1341%
Mannanase + Glucanase 5142227 40162247 49152682% 63572103 2169.7=178.8°
S[gmﬂcanu:_n e NE e L LA
Low ME and No Enzyme(LO) 47882422 3855216 435521603 50812173 187194292
Low ME and Mannanase{LM) 4871218 37572312 447925 16 5043277 19374:102.9
Low ME and Glucanase(LG) 48742286 40632189 37392665 52212938 2002.2£158
Low ME and two enzymes(LMG) 50442145 40032153 47152142 7147:283 231092286
High ME and No Enzyme(HO) 465378 407373 36582104 5320£33 9 19149162 5
High ME and Mannanase(HM) 49562162 4101143 437132389 3001362 1466.1£23.1
High ME and Glucanase(HG) 48822256 40607152 45462272 6622461 216724419
High ME and two enzymes(HMG) 5235283 4022331 511521102 55662784 202852124
N3 N3 N3 o e

Significance

Data include Mean = standard error of mean (SEM).
NS: not significant, * difference at p<0.05, ** difference at p=0.01

TableS: effect of treatments on relative weight of

abdominal fat (AF) of broilers in different age

_ periods.
Age (day)
Effects 31 41
High ME 000846300 00346687 00104260 0037342
Low ME 0.05368=0.0023573% 00118360 0033718
Significance ME

No Enzvme
Mannanase
Glucanase

Mannanase + Glucanase

Significance

Low ME and No Enzvme(LO)
Low ME and Mannanase(LM)
Low ME and Glucanase(L.G)

Low ME and two
enzymes(LMG)

High ME and No Enzvme(HO)
High ME and Mannanase(HNM)
High ME and Glucanase(HG)

High ME and two
enzvmes(HMG)
Significance

0.008565=0.0045755
0.006505=0. 00209586
0.006317=0.0028231
0.006104==0. 002606

NS

0.012525:0.002052
0.008089-0.001873
0.0045180. 002325
0.007404:0 002731

0.004605+0.00103 6
0004133000303 5
0.0075170.002799

0.0048050.002111
=

0.008458+0.0020496"
0.0119460.0011938*®
0.014895=0.0015099
0.0010069+-0.0048 138"

0.008272+0.001658
0011029000082 5
0.015694==0. 0003035

00067080 0008962
0.008582=0.00263 08
0.012864=-0.0003283
00140060, 00204 77

0.013430-0.0048511

NS

Data include Mean = standard error of mean (SEM).
MNS: not significant, * difference at P=0.05, ** difference at P=0.01




