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Background: Cereal gains form the largest portion of the poultry industry. The most important cereal in
this industry is corn grain, but the presence of some issues, including the change and fluctuation of corn
prices accompanied by a shortage of corn gain in some conditions in our country, have forced poultry
farmers to explore different substitutional grains, such as wheat. Compared with corn, wheat grain has some
advantages over corn, including improving the pellet quality and having more crude protein along with
higher lysine, methionine, arginine, phenylalanine, tryptophan, threonine, and valine. However, two
drawbacks to wheat grain have limited its usage in poultry diets in some conditions. On the one hand, wheat
has lower metabolizable energy than corn. On the other hand, non-starch polysaccharides in wheat grain
prevent energy availability and impede the growth performance of boilers. The most prominent non-starch
polysaccharide known in wheat is arabinoxylan, which includes almost 10% of this cereal; these particular
polymers have a great water-holding capacity of around 10 times their weight. Furthermore, having
arabinose in the lateral chain has made it possible for non-starch polysaccharides to become water-soluble.
These factors make a high-viscosity condition in the gastrointestinal tract causing a low enzyme-substrate
interaction, resulting in weaker digestion and absorption of starch, protein, and fat and, consequently, lower
energy retention, which reduces the growth performance of birds. One of the most appropriate methods to
improve broiler chickens' performance and decline the negative effects of non-starch polysaccharides
(NSPs) in wheat is to apply multi-enzymes. The classic method for enzyme supplementation is to add
enzymes over a formulated diet (over the top). Another way for enzyme addition is to consider the nutrient
matrix values for the enzyme, which is the most suitable method to decrease the cost of both enzyme and
feed consumption. The current study aimed to apply the nutrient matrix values for three different multi-
enzymes and evaluate their effects on the performance, water consumption, litter moisture, jejunal
viscosity, and some characteristics of the gastrointestinal tract in broilers fed wheat-soybean meal to find
an appropriate criterion for the most realistic nutrient matrix values for enzymes.

Methods: Three-hundred-day-old male broiler chicks of commercial strain (Ross 308) were studied with
four treatments, five replications, and 15 chicks in each replicate in a floor pen. All data were analyzed
using a randomized complete design. The four dietary treatments consisted of a wheat-soybean meal-based
diet without enzyme (control group) and three wheat-soybean-based diets supplemented with enzymes A,
B, and C, which were added at 170, 600, and 500 mg/kg DM, respectively. The nutrient matrix values were
considered for enzymes. The effects of treatments on the performance, carcass characteristics, length and
weight of intestinal segments, digestive organs weight, water-to-feed intake ratio, and jejunal viscosity were
investigated at the end of 42 days.

Results: Results of this trial showed that in the starter, finisher, and the whole period, feed intake was not
affected by enzyme addition whereas only in the grower period of rearing and only adding enzyme B to the
wheat-soybean meal-based diet significantly improved Average Daily Feed Intake (ADFI) (p < 0.05). In
the starter period, only the enzyme A addition to a wheat-based diet improved Average Daily Gain (ADG)
(p < 0.05). However, in the grower, finisher, and the whole period, ADG was improved by enzyme A and
B supplementation (p < 0.05). However, feed conversion ratio (FCR) was not affected by enzyme addition
in the starter period (p > 0.05), but using nutrient matrix values for enzymes A and B significantly improved
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FCR in the grower, finisher, and in the entire period (p < 0.05). Results showed that enzyme
supplementation did not significantly affect the relative weight of the pancreas, liver, relative weight and
length of the duodenum, jejunum, ileum, and cecum, water to feed intake ratio, and litter moisture (p >
0.05). Birds that received enzyme A and B had lower jejunal content viscosity at day 23 and higher
abdominal fat at day 42 (p < 0.05). While carcass yield and thigh relative weight did not change by enzyme
supplementation (p > 0.05), breast relative weight for birds that received enzyme A was significantly lower
than control treatment and the enzyme C containing group (p < 0.05), and there was no significant difference
among enzymes A and B (p > 0.05).

Conclusion: The results of the present study showed that the application of nutrient matrix values for
enzymes A and B improved the performance of broiler chickens fed a wheat-soybean meal-based diet, and
their matrix values could be used for feed formulation to reduce the cost of each kilogram feed. Moreover,
the results of the current study showed that using the nutrient matrix value for enzyme C did not
significantly affect broiler performance. For assurance, more experiments are needed to be designed to
evaluate the nutrient matrix value of this enzyme.
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Table 2. Nutrient matrix values of enzme A for broiler

C mjl B ol A w3l
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o O3] e Jole o O3] l5ee Jobea 0l B3l 4l500 Jolaa
é’[gggg& Matrix value Qﬁgg'ﬁé’é Matrix value 'é?;gé’gé Matrix value

85 170000 208 347240 139 781790 (keal/kg) pudalic L (55,
Metabolizable energy (kcal/kg)
0.40 80.50 0.06 11.0 0.06 36.20 (%) o9y
Protein (%)
1 14 2 1 () cn3d
015 30 0/ 3 0/0 8 Lysine (36)
012 23 0/28 46 0/01 6 () o + (igtn
Methionine+cycteine (%)
04 : 04 . 01 7. (%) oy
0.0 8.00 0.0 6.33 0.0 00 Threonine (%)
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Table 3. Effect of dietary treatments on the performance of broiler chicks at starter, grower, and finisher period
(53 TV G ) oy39 IS (535, T 5 Y4) bk (533 AL W) 3, (535217 b ) ool =
Overall period (0 to 42 days) Finisher period (28 to 42 days) Grower period (11 to 28 days) Starter period (0 to 10 days) )

FCR  ADG  ADFI FCR ADG  ADFI FCR ADG ADFI FCR'  ADG'  ADFI'  lreatment

1.962 51.67° 101.28 2.202 80.03° 176.11 1.792 50.43° 90.37° 1.33 18.01° 24.58 al og,S

Control group

1.79° 57.702 103.29 2.06° 85.972 177.65 1.57° 58.812 92.66% 1.22 21.872 26.74 A3

Enzyme A

1.84° 55.90? 102.24 2.12% 83.16° 175.91 1.59° 59.342 94.30? 1.37 18.35° 25.30 Bl

Enzyme B

1.952 52.38° 102.17 2.182 79.48¢ 174.57 1.782 52.43° 93.34%® 1.35 18.45° 25.10 Enzgmr:}é

0.017 0.976 2.153 0.018 2.393 4.750 0.020 1.044 1.539 0.022 0.438 0.853 SEM
0.0310 0.0411 0.1501 0.0061 0.0383 0/1203 0.0102 0.02312 0.0214 0.0804 0.0091 0.2102 p value
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*dMeans within a row without common superscripts differ significantly, p < 0.05.
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Table 4. Effect of dietary treatments on relative length and weight of some characteristics of gastrointestinal tract of

broiler chicks at 23 day.

C myl B oyl A ol aals og,S T E
| EM 32 534 534 9 sl
pate S Enzyme C Enzyme B Enzyme A Control group e
(0355 039 £S5 Voo o glilr p)5) plul g 4l
Relative weight of organs (gr per 100 gr live weight)
0.1260 0.090 0.81 0.81 0.84 0.79 b dboge 2
Abdominal fat
0.2121 0.023 0.46 0.46 0.45 0.47 oSSl
Pancreas
0.0982 0.202 4.01 3.88 3.94 3.90 "\S
Liver
0.1550 0.084 1.98 112 113 2.16 PP
duodenum
0.0690 0.211 2.17 1.93 1.85 2.07 Reed
jejunum
0.9701 0.220 2.02 1.70 164 2.20 o]
ileum
(0355 0rjg 5 Ve v 2 il yre L) Waplal (s Jgbo
Relative length of organs (cm per 100 g of live weight)
0.2407 0.170 3.21 2.80 2.73 3.12 PP
duodenum
0.1324 0.445 6.94 6.12 5.80 7.13 P95
jejunum
0.7800 0.281 5.96 5.54 5.12 6.10 psih!

ileum

. _ bl bl slaog)S oy (p<eT+0) o e gl dg2g AL (gt b 50 eyt By
*dMeans within a row without common superscripts differ significantly, p < 0.05.

1- Streptococcus faecium

2- Clostridium perfringens
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Table 5. Effect of dietary treatments on relative length and weight of some characteristics of gastrointestinal tract and

breast and thigh yield of broiler chicks at 43 day

p value SEM C w5l B wl
Enzyme C Enzyme B

A il aal 09,5 [PYESIH
Enzyme A Control group ltems

(055 0js 5 Ve e 2 il p)5) Wopladl (s 3l
Relative weight of organs (gr per 100 gr live weight)

0.2113 0.723 68.78 70.12
0.0381 0.389 32.25% 31.91%®
0.8203 0.310 28.60 28.47
0.0110 0.092 1.24° 1722
0.3103 0.033 0.27 0.24
0.1864 0.113 2.44 2.09
0.1995 0.068 0.61 0.55
0.0698 0.118 1.33 1.19
0.1394 0.123 1.10 1.05
0.2007 0.023 0.25 0.25

(655 035 5V 53 (Sl o g5Lo) Lngll (g Jsbo
Relative length of organs (cm per 100 gr live weight)

0.0370 0.056 1.612 1.35°
0.1502 0.122 4.24 3.94
0.1508 0150 4.41 3.55
0.2343 0.075 0.97 0.94

69.30 69.56 Y a0
Carcass yield
30.12 32.56° A
Breast
N
29/10 28.45 o)
Thigh
1.83 1.26° o> 12
Abdominal fat
0.23 0.26 oSk
Pancreas
2.26 2.18 5
liver
0.56 0.61 P55
duodenum
1.08 1.38 s
jejunum
1.07 1.10 ok
ileum
0.23 0.25 Py
caecum
1.20° 1.49% PP
duodenum
377 418 et
jejunum
3.48 427 sl
ileum
0.94 0.99 poS
caecum
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Table 6. Effect of treatments on water intake, jejunal content viscosity, and litter moisture

p value SEM C il B o5l
Enzyme C Enzyme B

A 3l 2l 0g)5 laaociul b
Enzyme A Control group Items

(P52 sl hee) e @ o s

Water to feed ratio, mL/g

0.0690 0.167 2.53 2.26
0.1007 0.183 2.40 2.23
0.0284 0.206 2.66% 2.38%
0.9202 0.178 2.64 2.27
0.1759 0.176 2.40 2.16

2.29 2.47 SS90
Day 5

211 235 Si9) )8
Day 15

1.95° 2.712 i Yo
Day 25

2.23 2.59 S 'Y
Day 33

226 2.79 A
Day 40

(392 (5Wo) posss wlgimo (59505

0.0159 0/062 1.83 1.59%
0.2338 0.075 6.21 6.11
0.0886 1.845 18.16 16.86

Jejunal viscosity (cps)

1.29° 197 Sin VY
Day 23
o35 PH
Jejunal pH
6.16 6.23 SV
Day 33

(3053) yms g,
litter moisture (%)

559, ¥Y
13. 19.22 &9
360 o Day 43

Al odilesl sloog)S oy (P<+/+0) sl sins Coglis g LS (gt o )3 il By o
=dMeans within a row without common superscripts differ significantly, p < 0.05.
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