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Abstract
Objective

Today, one of the ways to reduce production costs in poultry industrial units is to replace cost-
effective grains such as wheat with corn in the poultry diet. However, the presence of non-starch
polysaccharides in the cell wall of wheat has inevitably limited the uptake of nutrients by
poultry. In this regard, one of the methods to remove non-starch polysaccharides is the use of
xylanase enzyme additive in formulated diets based on wheat. For this purpose, the aim of this
experiment was to clone the recombinant enzyme xylanase and investigate its effects on the

performance of wheat-fed broiler chickens.

Materials and methods
In current investigation, in the first step, xylanase gene, as a degradation enzyme of non-starch
polysaccharides in wheat-based poultry diet, was cloned into plasmid pET-21a (+) in E. coli

origami expression strain using heat shock method. IPTG inducer was used to induce gene
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expression and the expression result was observed on SDS-PAGE. Then, in the second step, the
recombinant xylanase enzyme solution was added to the diet of one-hundred Ross 308 broilers
in a completely randomized design. Then, the mean body weight gain (BWG), feed conversion
ratio (FCR) and viscosity of jejunum contents were also measured.

Results

The results of present study showed that the recombinant xylanase gene was transferred to
origami and the cloning results of PCR confirmed the presence of a specific band of 966 bp.
SDS-PAGE also showed a recombinant protein with a molecular weight of 35 kDa.
Furthermore, the results of adding recombinant xylanase enzyme to wheat-based diet showed an
increase in the weight of broilers and a decrease in feed conversion ratio and viscosity in the

final period and the whole period compared to the control group at a probability level of 5%.

Conclusions

The results of the current research showed that the production of recombinant enzyme xylanase
and its addition as a dietary supplement in wheat-based diets could increase the yield of broilers
by breaking down arabinosylans in the wheat cell wall and the presence of xylanase enzyme in
the diet is known as one of the important factors in enhancing the growth of broilers.
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(cholecalciferol), 0.05 mg; vitamin E (all-rac-a-tocopherol acetate), 4 mg; vitamin K3 (menadione), 2 mg;
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Figure 3. Recombinant clone of E. coli strain Origami on selective culture medium
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Figure 4. PCR colony product and Dual digestion of recombinant plasmid pET-21a (+)
Thermo fisher (M) plus 100 bp marker _ Recombinant plasmid (1) _ Dual digestion of
restriction enzymes (2) _ PCR colony (3)
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Figure 5. Recombinant protein extraction from E. coli strain origami on SDS-PAGE

150 kDa protein marker (PM2700) (M) _ Recombinant xylanase protein with 35 kDa MW
(1) _ Control without IPTG inducer (2)

P @l g o b oad i Ades gladaga (0)5) STyss B pae (ike Y Joua
Table 2. Mean of feed intake (g) of broilers fed with wheat-baised diets

b )los (S35 YF LAY )ad; 0)90 (5395 YV B Y0) 5LL o9 (S35 YY B IY) 0y95 S
Treatments Grower (Days 11-24) Finisher (Days 25-42) Total (Days 11-42)
Control sals 868.32 2966.89 3835.21
SO S g w3l 867.97 3006.09 3874.06
Recombinant
xylanase
Sl jlne ol 6.66 42.67 45.71
SEM!
P-value b5 sxe gaw 0.99 0.87 0.91

1 SEM= Standard Error of Mean
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Table 3. Mean of body wieght of broilers fed with wheat-baised diets

b jlos (539, Y BY) ad) 09 (539, TY B Y0) 5Ll 0)90 (S50 Y BY) 0y90 JS
Treatments Grower (Days 11-24) Finisher (Days 25-42) Total (Days 11-42)
sl 566.11 1194.23° 1760.34°
Control
B S g5 w3 560.15 1554.85%* 2115%
Recombinant xylanase
ke Hlne ol 8.67 47.4 48.65
SEM*
Cobre daw 0.45 0.03 0.05
P-value

(P < 1:0) 855yl gime glis wa byt b 55 Sglite g by slael] ab
b Means within same column with different superscripts differ (P<0.05)
! SEM= Standard Error of Mean
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Table 4. Mean of feed conversion ratio (FCR) of broilers fed with wheat-baised diets

b jlas (cS35s VY B IY)Ad) 0590 (5395 YV B Y0) 5LL o9 (S39s YY BVY) 0y90 S
Treatments Grower (Days 11-24) Finisher (Days 25-42) Total (Days 11-42)
Control .»ls 1.53 2.48%%* 2.17%
S g5 w5l 1.55 1.93° 1.83°
JU;
Recombinant
xylanase
xSle jlxe ol 0.02 0.05 0.04
SEM*
G xe daw 0.11 0.01 0.05
P-value

(P < /20 55,15 Josine Coslis b b gy 3 Cogliia gy L 3lacl 0
b Means within same column with different superscripts differ (P<0.05)
! SEM= Standard Error of Mean
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Table 5. Mean of jejunum viscosity of broilers fed with wheat-baised diets

Treatments los (s (L) 4tsjeSmns
Viscosity (CPs)
Control  .ls 3.5%
Recombinant xylanase ;ustl; oS s s jl 2.44°
SEM'  Sile lms olizs 0.08
P-value s e gaw 0.05

(P < o/10) 115 o sine slis o b cygtas o 3 Sglito Gy |y olael P
b Means within same column with different superscripts differ (P<0.05)
! SEM= Standard Error of Mean
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