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Received: Abstract

Jan. 17, 2025 This study aims to investigate the multienzymes use , in broiler
chicken under heat stress with low energy to estimate the Productive
performance ( body weight, feed intake, feed conversation ratio and
Accepted: body weight gain) ,The experiment was conducted from December
27,2023 to February 1, 2024. In a private field the Allbrahimiyah

Apr. 18, 2025 area of Karbala, where the conditions were suitable for standard
poultry farming, a total of 250 one-day-old broiler chickens of Rose
Published: 308 breed, with unsexed, were taken and divided into five groups.

The first group consisted of 50 birds that Negative - control were
June 20,2025 | (NCON) fed a basic diet without any additives and were kept away
from heat stress, the second group consisted of 50 birds that were
Positive control (PCON) fed a basic diet without any additives under
heat stress . The third group consisted of 50 birds that were fed a basic
diet with the addition of multienzymes under heat stress (MHS), the
fourth group consisted of 50 birds that were fed a basic diet with the
addition of multienzymes and reduced energy under heat stress)
MLHS), the fifth group consisted of 50 birds that were fed a basic
diet without additives under heat stress with reduced energy (LHS),
After completing the experiment and collecting samples from chick-
ens, a total of 20 samples from all replicates, the analysis results were
as follows.

Keywords: Multienzymes, broiler. Heat Stress

Introduction

In intensive broiler production, birds are exposed to various stress factors, mainly
heat stress [1]. Heat stress is one of the severe stress factors that negatively influence
broiler productivity in tropical and subtropical regions, especially in humid environ-
ments [2]. At the same time, heat stress causes physiological abnormalities in the en-
docrine and immune systems and electrolyte imbalances, which are detrimental to the
health and production of broilers [2]. Heat stress also damages gut structure and func-
tion (including low intestinal epithelium regeneration and integrity), decreasing broil-
ers’ growth performance and metabolic rate [3] Exogenous protease supplementation
has been shown to improve the digestibility of crude protein and amino acids in poultry
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diets, helping to reduce feed costs, environmental impact, and alterations to the chicken
gut ecosystems. The supplementation of chicken diets with combinations of xylanases
and proteases has been extensively investigated [4].

Nutrient digestibility and growth performance have been positively impacted by en-
zyme supplementation. However, the beneficial effects on the performance of diets
based exclusively on wheat and soy seem to be less durable or dose-dependent. It has
been shown that integrating maize-soybean diets with more diverse NSP-degrading
enzyme activities improves broiler performance, although this approach may lack con-
sistency. Dietary energy is one of the most expensive nutrients, along with amino acids,
in chicken diets [5, 6, 7, 8].

Materials and Methods

This study was conducted indoors during the period from December 27, 2023 to
January 31, 2024. A total of 250 one-day-old Ross 308 chicks (unsexed) were used,
and they were divided into five groups, each group containing 50 birds with two repli-
cates for each group. Each replicate consisted of 25 birds per cage, and the experi-
mental treatments were as follows: 50 chicks control negative (NCON) fed corn-soy-
bean diet only without HS, 50 chicks fed basal + multienzymes under HS, 50 chicks
control positive (PCON) fed corn-soybean diet under HS, 50 chicks fed basal diet +
multienzymes with reduced energy under HS, and 50 chicks fed with reduced energy
under HS. The experiment lasted for five weeks, during which feed and water were
freely provided to the birds during the study period.

Specific programs were followed to vaccinate the birds and take care of their health
according to the recommendations for raising broiler chickens. A lighting system was
adopted that included 23 hours of light and one hour of darkness, and the chicks were
exposed to heat stress from the first day by increasing the temperature by 6°C above
the normal rate, and this continued throughout the day until the end of the experiment
using a gas-heated incubator.

Results and Discussion

The results of the current study, in the tables (4-1) and (4-2), showed a significant
(p < 0.05) increase in the live body weight and weight gain ichickens. Startin-
gickens, starting in t week one, from T1 to T2, there is a decrease in weight (183.62
to 176.52). The weight then increased at T3 and T4, indicating a positive response to
multienzymes, as the weight increased to 190.06 and 188.14, respectively. At TS, there
was a slight decline again to 181.88.

Means with a different small letter in the same column are significantly different
(P<0.05),means with a different capital letter in the same row are significantly different
(P<0.05) .The second week, the live body weight group T3 had the highest weight
(442.40 g), while T2 had the lowest (399.58 g), confirming the additional benefit of
enzymes under heat stress. The third week again, the T3 group had the highest weight

95



Journal of Kerbala for Agricultural Sciences Issue (2), Volume (12), (2025)

(1025.92 g), while the T2 group had the lowest (822.26 g). The difference was signif-
icant between the groups with enzymes and the group exposed to heat stress without
enzymes. In the fourth week, the difference in live body weight became more noticea-
ble, with the T3 group recording the highest weight (1561.42 g), while T2 and T1 were
much lower (1306.78 and 1425.50 g).

The fifth week in the end, T3 recorded the highest weight (2189.12 g), followed by
T4 (2071.48 g). T2 and T5 had the lowest weight (1920.0, 1924.14 g), which indicates

that low energy or not adding enzymes negatively affects weight under heat stress.

Table (2): Effect of multienzymes on broiler chickens live body weight (gm).

HERoT, T1 T2 T3 T4 T5
weeks
Davl 43.74+030 | 43764051 | 43.40+064 | 43.20:0.42 | 43.08+£0.54
ay A A A A A
Weekl | 183625423 | 176.52:3.59 | 190.06+536 | 188.14:2.40 | 181.88:1.92
e B C A A B
Weeky | 417542354 | 399.58£6.02 | 44240£1223 | 435.68+8.61 | 42420674
€€ B C A A B
Weeks | 909-38£14.60 | 822.26:8.28 1025.92 976.46+8.04 | 905.84+2.57
ce C D 4572 A B C
1425.50
1306.78+5.94 | 1561.4+15.53 | 1524.44+7.49 | 1413.64+6.61
Week4 +10.5
c E A B D
Weeks 194838 + 1920.0 + 2189.12 | 2071.48+31.26 | 1924.14+3.58
e 425C 24.49 D +791 A B D

Different letters among groups showed a significant difference at (p< 0.05).Negative -
control (NCON) (T1) fed on a basil diet without HS (T2) Positive control (PCON) fed
on a basil diet subjected under H, (T3) fed basil diet with multienzymes under HS
(MHS), (T4) fed basil diet with multienzymes subjected reduced energy under HS
(MLHS), (T5) fed basil diet with low energy subjected under HS (LHS).

Table (3): Effect of multienzymes on broiler chickens weight gain (gm) (Mean + SE).

/group T1 T2 T3 T4 T5
weeks
Week] | 139876402 | 132764339 | 146.66+5.00 | 144.94£2.44 | 138.80+1.72
B C A A B
Weeky | 233.924695 | 223.06+8.44 252'3ji16'8 247544763 | 242.3246.0
BC C N A AB
49184169 | ) o000 | SSBS2EIBS | SA0TSEISI | o 4o
Week3 6 D 8 0 C
C A B
SI6.125160 | 4oy 50,0 | 935506127 | 547985104 | oooor oo
Week4 3 C 57 2 B
B A A
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522.8848.88 | 61322419.97 | 02770184 | 547.04533.1 1 516 50460
Week5s C A 5 1 C
A B
WG | 1904.63+4.1 | 18762442405 | 1% ';2i7'8 2028'2&3 L1 1881.0643.3
cum C D A A D

Different letters among groups showed a significant difference at (p< 0.05).Negative -
control (NCON) (T1) fed on a basil diet without HS (T2) Positive control (PCON) fed
on a basil diet subjected under H, (T3) fed basil diet with multienzymes under HS
(MHS), (T4) fed basil diet with multienzymes subjected reduced energy under HS
(MLHS), (T5) fed basil diet with low energy subjected under HS (LHS).

The results in (table 4) indicated that in the first week, the highest feed consumption
was in T1 (177.08 g) and T3 and T4 (178.24, 178.40 g), which means that chicks that
were not exposed to heat stress or that took enzyme supplements had significantly
higher feed consumption; T2 (169.96 g) was the lowest in feed consumption, which
reflects the negative effect of heat stress. The second week: T3 continued to record the
highest feed consumption (353.02 g), followed by T1 (349.12 g), while T2 had the
lowest feed consumption (338.16 g), and T4 recorded moderate feed intake (250.48 g),
which may reflect energy efficiency with nutritional supplementation.

The third week: T1 and T3 again recorded the highest feed consumption (803.50 g
and 799.32 g respectively), indicating that multiple enzymes help maintain feed con-
sumption similar to normal feeding. T2 was clearly the lowest (723.10 g), indicating a
negative effect of heat stress on birds' appetite. The fourth week, T1 continued to record
the highest feed consumption (987.04 g), while feed consumption decreased signifi-
cantly in T2 (838.06 g). T3, although under heat stress, maintained good feed consump-
tion compared to the rest of the groups (851.62 g). The fifth week feed consumption in
all groups was almost equal, with T1 and T3 groups recording very similar intake
(994.38 g and 989.80 g, respectively), and T4 recorded the lowest feed consumption
this week (978.36 g).

The results in table (5) for the first week: group T3 (1.21) was the best in terms of
feed conversion efficiency, indicating that multiple enzymes under heat stress im-
proved conversion efficiency; T2 (1.28) recorded the highest conversion rate, which
means that thermal stress negatively affects efficiency. Other groups had moderate re-
sults. The second week: Group T3 (1.40) and Group T4 (1.41) recorded the best results
this week, reinforcing the role of multiple enzymes in improving efficiency under stress
conditions. T1 (1.49) and T2 (1.51) were less efficient in converting feed compared to
groups containing enzymes.

The third week: T3 recorded the best conversion rate (1.37) followed by T4 (1.43),
indicating that multiple enzymes help maintain excellent conversion efficiency even
with heat stress. T2 recorded the highest conversion rate (1.71), reflecting the effect of
negative thermal stress. The fourth week: group T3 (1.59) was the best this week as
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well, with a noticeable improvement in conversion efficiency. T2 and T1 had the high-
est conversion rates (both 1.73), indicating that heat stress strongly affects conversion
efficiency in the absence of enzyme supplementation.

The fifth week: T3 (1.57) and T4 (1.79) had good conversion rates compared to the
rest of the groups. T1 and TS5 had the highest conversion rates (1.90 and 1.93, respec-
tively), indicating lower feed conversion efficiency.

Table (4): Effect of multienzymes on broiler chickens Feed intake (gm) (Mean +SE)

Group\ weeks T1 T2 T3 T4 TS
Week ITT.08£1.2 | 06 964005 | 178.20443.12 | 178.40+1.93 | 173-86+1.2

1 0 C A A 9

A B
Week 34912512 | 336164152 | 353.0242.27 | 250.48+0.99 | S3492+68

2 6 D A B 8

B C
Week 80350517 | 253 1043.42 | 799.3046.42 | 773.5448.90 | 149-80%4.2

3 0 D A B 5

A C
Week 987'074*1'9 838.0644.33 | 851.6242.57 | 848.56+4.16 848'4;i2'6

4 . C B B .
Week 9438ELT | 560.60£9.87 | 989.8043.66 | 978.36+3.84 | 2582245

5 3 A A B 6

A A
22| o 3170000705 | 312934410, | 31053046,

FI cumulative 3 E B 11 3

A C D

Table (5): Effect of multienzymes on Feed conversion ratio in broiler chickens

(Mean+SE)
Group T1 T2 T3 T4 T5
weeks
Week 1.26+0.04 1.28+0.03 | 1.2120.06B | 1.23+.009AB | 1.25+.02
1 AB A C C C
Week 1.49+0.04 1.51%0.05 1.40+0.82 1.41£.04 | 1.42+.03
2 A A B B B
Week 1.63%0.05 1.71%0.03 1.37%0.03 1.43£.04 | 1.55+.02
3 B A E D C
Week 1.73%0.05 1.73%0.02 1.59+0.03 1.54£0.02 | 1.67+.02
4 A A C D B
Week 1.90+0.03 1.61=0.04 1.57+0.04 1.79+0.11 | 1.93+.02
5 A C C B A
ean 1.69£0.004 | 1.61£0.01 | 1.47£0.006 | 1.54£0.02 | 1.65+0.0
A C E D 03B
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Different letters among groups showed a significant difference at (p< 0.05).Negative -
control (NCON) (T1) fed on a basil diet without HS (T2) Positive control (PCON) fed
on a basil diet subjected under H, (T3) fed basil diet with multienzymes under HS
(MHS), (T4) fed basil diet with multienzymes subjected reduced energy under HS
(MLHS), (T5) fed basil diet with low energy subjected under HS (LHS).

The study showed that the effect of the addition of xylanase to diets containing
dried corn grains with solubles (sDDGS) significantly reduced the concentration of
insoluble NAP and increased the concentration of free sugars (arabinose and xylose)
in the ileal digesta, and the availability of these free sugars may have provided nutrients
to the bird, thus improving the feed conversion rate. In the present study, the addition
of xylanase to a wheat-based diet significantly increased the ileal and total digestibility
of soluble and insoluble NSPs this agree with [10].

Therefore, it can be concluded that exogenous xylanase eliminates the antinutri-
tional effect of NSP through partial hydrolysis of soluble and insoluble NSP, resulting
in a decrease in the viscosity of the ileal digesta and an increase in the digestibility of
nutrients. In addition, the higher total digestibility of soluble and insoluble NSPS com-
pared with those in the ileal digesta may be due to caecal fermentation [11]. It is well
known that water-soluble arabinoxylan is one of the main antinutritional agents of PNA
in wheat-based diets, which increases the viscosity of digestate, preserves nutrients,
alters the intestinal microflora, interfering with digestion and absorption of nutrients.
[12]

Which may be the direct cause of improved growth performance in birds. Our re-
sults are partially consistent with the results of [13] who reported that xylanase signif-
icantly reduced digestate viscosity and improved apparent macronutrient digestibility
of dry matter, milk protein and energy in broilers fed grain diets from 1 to 35 days [3].

The present results, like those of [14], suggested that xylanase can reduce the elimi-
nation of nutrients and increase their digestibility, mainly starch and proteins instead
of fats. Increase intestinal viscosity, but it also changes the functions of the digestive
tract by modifying the secretion of internal digestive enzymes, water and electrolytes,
and increasing fermentation in the small intestine [15]. Soluble and insoluble NSP,
which leads to a decrease in the viscosity of intestinal digestion and an increase in the
digestibility of nutrients. In addition, the digestibility of soluble and insoluble NSPS in
the small intestine may be higher than in ileal digestion, mainly due to cecal fermenta-
tion [16].

Increased intestinal viscosity and the prevalence of pathogenic bacteria in the small
intestine, causing greater inflammation and oxidative stress in birds. Diets containing
wheat, barley and rye can be improved with multienzymes, suggesting that the adverse
effects of these grains may be partly attributable to an increase of intestinal viscosity
will lead to proliferation of pathogenic bacteria of small intestine It has been suggested
that the use of carbohydrate enzymes to compensate for the negative effects of NSPs
may increase intestinal viscosity, leading to increased pathogenic bacteria, which re-
duces the incidence of these pathogenic bacteria that lead to the negative impact on
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feed intake [17]. The use of carbohydrase enzymes is used to compensate for the neg-
ative effects NSPs have been used since the late 1980s to report ant nutritional effects.
Arabinoxylans and B-glucanases are used to reverse the ant nutritional effects of -
glucans. The reduction in viscosity leads to improved poultry performance and nutrient
digestibility [18]. The reduction of digestate viscosity by enzyme supplementation
plays a more important role in young birds than in their older counterparts. This is
thought to be because young birds have a more immature intestinal tract and it is as-
sumed that young birds produce less pancreatic enzymes. Non-starch polysaccharides
can have a negative effect on poultry health due to an increased risk of infection from
competition pathogenic bacteria present in the intestinal microbiota for digestible nu-
trients.

Non-starch polysaccharides have been reported to increase solvent viscosity in the
small intestine, leading to a decrease in the absorption and digestibility of nutrients.
This slippery chemistry has led to an overgrowth of pathogenic bacteria, intestinal in-
flammation, and altered intestinal barrier function, which can result in increased oxi-
dative stress and inflammation. It has been repeatedly reported that the inclusion of
xylanase, especially in diets rich in wheat, reduces the viscosity of jejunal and ileal
digesta. In addition, xylanases increase the rate of digestion and the digestion of nutri-
ents in the small intestine, which limits the growth of fermented microorganisms
[16,19].

B-Glucanase is a type of cellular enzyme commonly produced by bacteria, fungi, and
various actinomics. B-Glucanase is not naturally produced by non-ruminants, but can
be found in rumen bacteria of ruminants. 3-Glucanase hydrolyzes the glycosidic bonds
of B-glucans and reduces the antinutritional effects of B-glucans [16]. Amylase is an
enzyme that digests starch to make more energy available by increasing starch diges-
tion. Reported that during the first 7-day period, growth performance of birds fed am-
ylase improved by 9.4% and feed conversion by 4.2[20].

Suggest that in the first week, after hatching, the chicks have a higher sensitivity to
amylase because they need the help of the enzyme to compensate for their immature
production of pancreatic amylase due to the development of the most important part of
his intestinal tract. Evidence supports that, compared to their juvenile counterparts,
older birds produce more pancreatic amylase [21]. However, this does not mean that
older birds do not benefit from amylase supplementation. Amylase supplementation
has also been shown to improve dietary AMEn [22,23]. reported that a-amylase de-
creased jejunal viscosity while increasing the total digestibility of starch and energy in
the gastrointestinal tract. Similarly, amylase has improved the use of energy when
added to the diet of corn and soy flour. This is also suggested by the evidence increas-
ing amylase levels linearly increases the ileal digestibility of resistant starch [21]. The
results showed that xylanase enzymes have a significant effect WG and FCR (p < 0.05)
in the growing and finishing stages, as well as in the whole breeding season. These
results agree with those of [24,25]. It has also been reported that exogenous xylanase
improved nutrient digestibility and growth performance in maize-based poultry diets
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[26]. It seems that xylanase breaks the cell wall and liberates more nutrients for diges-
tion and absorption.
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