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Abstract

This study investigate the effect of adding a synergistic mixture of oyster mushroom and beta-glucan
on the microbial content and characteristics of broiler carcasses subjected to heat stress. This study was
conducted in the field of poultry research at the College of Agriculture - University of Basra for the
period from 17/1/22 2022 to 22/2/2022.For (35) a day. This study aimed to investigate the effect of a
synbiotic mixture of oyster mushrooms and beta-glucans on the microbial content and characteristics of
broiler carcasses subjected to heat stress. 300 one-day-old broiler chicks (Ross 308) were randomly
distributed to four treatments. The first treatment (control) was fed the standard diet without any
addition. As for the second, third and fourth treatment, they were fed on a ration with the addition of the
synergistic mixture at the rate of (0.5, 1, 1.5) gm per kg of feed for the starter ration, while the addition
to the final ration was (0.250, 0.5, 0.750) gm per kg for each of the oyster mushrooms and the same
amount of beta glucan. the results showed a significant improvement (p<0.05) for the treatment (T4) to
which the synergistic mixture was added 1.5 gm per kg for the starter diet and 0.5 gm per kg for the
growth ration, for the total bacterial content, beneficial bacteria (Lactobacilli) and less content of
harmful bacteria (E.coli) as well. Significant (p<0.05) improvement was found in carcass weight,
dressing percentage, and breast segments. In addition to the chemical properties of meat. In conclusion,
it can be adopted to improve the microbial content and chemical characteristics of the meat, which will
reflect positively on the productive characteristics of broilers subjected to heat stress.

Keywords: beta-glucan, oyster mushroom, microbial content, chemical properties, heat stress,
synergistic mixture.

Introduction

[19], heat stress has been a major limiting factor
for the poultry industry in tropical and
subtropical regions for decades. When
temperatures exceed comfort levels in poultry
fields, birds attempt to reduce metabolic heat
production by reducing feed consumption,
which is reflected in growth and profitability
[22]; [33] Broilers are more susceptible to heat
stress due to their faster growth and associated
increased metabolic heat production [13]. One
of the strategies used to eliminate the effects of
heat stress (H.S) is the use of Probiotic,
Prebiotic (Synbiotic), an increase in growth and

performance, a decrease in FCR, and it works to
enhance beneficial bacteria, which is positively
reflected in improving gut function and disease
resistance [28].

[37] and [23] that heat stress significantly
affects gut bacteria, and the use of probiotics has
many beneficial properties for improving
immunity, gut structure, and gut barrier function
in broiler chickens. Based on global trends
towards the use of natural alternatives, there are
many studies that used natural alternatives to
enhance the microbial content of the intestine in
normal conditions. Including the use of some
plant additives such as the addition of P.
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oleracea seeds or leaf powder has a significant
effect in reducing all types of bacteria (total
bacteria, lactobacilli and Escherichia coli) [29].
Ground okra seeds OSP reduced harmful
bacteria (E.coli) and had the ability to enhance
the productive performance of broilers [1].

The oyster mushroom is one of the fungi of the
Basidi family and For the properties of oyster
mushrooms and their importance in getting rid
of cellulosic materials and containing nutrients
such as carbohydrates, protein, ash, calcium,
magnesium, crude fiber, and fats [24]. And
biologically active compounds in the form of
flavonoids, antioxidants, anthocyanins, and
saponins reduce the growth of pathogenic
bacteria and increase beneficial bacteria, when
added to poultry diets [35].

[31] ,confirmed that the aqueous extracts of the
oyster mushroom Pleurotus ostreatus (Oyster)
and its isolated proteins have an important effect
on production and health promotion as an
immunomodulator and antioxidant in broiler
chickens. [15], noted that feeding poultry on
oyster mushroom residues at the level of 1% has
positive effects on improving performance, the
humoral immune response to disease vaccines,
and contributes to delaying spoilage of poultry
meat. In addition to the possibility of adding
beta-glucanase to broiler diets as a prebiotic.
[16] , Beta-glucans are chained D-glucose
polymers« of high molecular weight< found in
the cell walls of many yeasts and grains showed
that beta-glucan can be a useful and good feed
additive, especially for feeds that contain a high

percentage of grains. Being a complex
polysaccharide  with  biologically  active
properties, it plays an important role in
modulating immunity. Among its most

important natural sources are yeast, oats, barley,
mushrooms, and algae. Yeast-derived glucans
can aid in host defense against infections [32].

Materials & Methods

This study was conducted in the field of poultry
research at the College of Agriculture -

10

University of Basra for the period from 17/1/22
2022 to 22/2/2022. For (35) a day. In this
research, 300 unsexed Ross 308 broiler chicks
were used in this research, with an average
starting weight of 42 g., Birds were distributed
randomly into four treatments, and each
treatment was divided into three replications (25
birds in each replicate). The chicks were reared
on the floor and sawdust was used as a mattress
to cover the floor. The hall was divided in the
form of iron barriers, and the dimensions of one
repetition were (100 x 200 x 75) cm. The birds
were fed free feed on a starting diet from the age
of (1-21) days and a growth diet from (22-35)
days as shown in(Table 1). The synergistic
mixture was added according to the quantities
shown in (Table 2). The birds were exposed to
heat stress from the age of one day, by exposing
all the birds to heat stress for 8 hours a day by
raising the room temperature (Table 3).

Prepare the synergistic mixture

The mycelium of the oyster mushroom
Pluerotes ostreatus was obtained from the
National Center for Organic Agriculture / Plant
Protection Department / Ministry of Agriculture.

- The beta-glucan was prepared from one of the
offices for medical and laboratory supplies, in a
package of (500) gm.

- The spindle of oyster mushrooms growing on
the carrier was added with the same amount of
beta-glucan to the ration Oyster fungus was
added with the same amount of beta-glucan to
the diet. It was mixed well, then incubated with
polyethylene bags at a temperature ranging from
(28-30) 0 and a humidity ranging from (40-
50)% for a period of (7-10) A day u

ntil the mycelium grows on all the amount of
feed to which the mycelium is added, which is
characterized by its strong smell, then it is
mixed from the amount required to feed the
birds. [25].

Studied traits:
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net ratio:

The percentage of filtration was calculated
based on the equation reported by [5].

Relative weights of carcass pieces:

The relative weights of the segments were
calculated according to what was reported by

[6].
Meat chemical properties:

Moisture content, crude protein, crude fat and
ash were estimated according to the method
described by [8].

Microbial content in the jejunum:

Estimation of the total number of bacteria

Estimation of the number of coli bacteria
(E.coli)

Estimation of Lactobacilli numbers

The numbers of bacteria in the jejunum were
estimated from the small intestine according to
the Pour Plate Method mentioned by [17].

statistical analysis

Using the complete random design (CRD),
using the (SPSS, 2019) program in the statistical
analysis and using the following mathematical
model (yij = p + ti + eij). [30]

Table (1) The components of the diet used in the experiment

the components (%) starter feed The ultimate feed
days (21-1) days (35-22)
yellow corn 56 58
wheat 4.5 8
Soybean meal(%48) 32 27
protein concentrate* 5 4
limestone 0.7 0.7
Vegetable oil 0.5 1
Vitamin and Mineral 1 1
Blend**
the salt 0.3 0.3
the total %100 %100
Calculated chemical composition***
Crude protein(%) 22.98 20.82
Kilo calories represented 2970 3048
energy / kg feed

* Protein concentrate for feeding broiler chickens (Brocorn-5 special W) produced by (Wafi B.V. Alblasserdam-
Holland), chemical composition: 40% crude protein, 5% crude fat, 2.20% crude fiber, 7.10% moisture, 28.30% crude
ash , 4.20% calcium, 2.65% phosphorus, 2107, energy (kcal / kg). 3.70% methionine, methionine + cysteine 0.42%,
lysine 4.12%, tryptophan 0.42%, threonine 1.70%, sodium 2.50%, chlorine 4.20%, copper 200 mg / kg, manganese
1,600 mg / kg, zinc 2,000 mg / kg, iodine 20.00 mg/kg, iron 2.000 mg/kg, selenium 5.00 mg/kg ** a mixture of minerals
and vitamins, chemical composition: 10% crude protein, 2.1% crude fat, 0.34% crude fiber, 2.66% moisture, 51.02%
crude ash, 20.08% Calcium, 10.83% Phosphorus, 753.82 kcal kg. energy (kcal.g-1). *** Calculation of the chemical

composition of the feed was made according to [21].
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Table (2) Quantities added from the synergistic mixture to broiler diets (g)

Amount of addition (g)
transactions the starter mixture | growth mixture
T1 (control standard mixture
treatment)
T2 0.5 0.25
T3 1 0.5
T4 1.5 0.75
Table (3) The approved periodic temperatures during the experiment period
age / day 1-7 8-21 22-35
temperature 38-40° 34-36° 27-29°

** Note that the period of exposing birds to heat is (8) hours per day, then it is gradually reduced

Results and discussion

Cleaned carcass weight, net percentage and
relative weights of main cuts:

The results in Table (4) show that there is a
significant (P<0.05) superiority in the average
live weight, weight of cleaned carcasses, and
percentage of purification at the age of 35 days
in all treatments to which the synergistic
mixture was added at different levels compared
to the control treatment. It was found from the
table that there was a significant superiority (p <
0.05) for the fourth treatment in the average
final live body weight, which recorded
(1710.96) gm, compared with the third and
second treatments and control (T1), which each
recorded (1633.37, 1566.06, 1535.15) gm.
Respectively, the fourth treatment recorded the
highest average weight of the cleaned carcass
and was significantly superior to all treatments,
amounting to 1243.95 g, compared to the
control treatment, in which the average weight
of the cleaned carcass was 1076.60 g. For the
fourth treatment, which did not differ
significantly from the third treatment, in which
the net ratio reached 72.71 and 71.95%,
respectively, compared with the control
treatment (TO), which recorded the lowest rate
of 70.14%. The percentage of (32.12)% did not
differ significantly from the third treatment,
which amounted to (31.74%), but it differed
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significantly from the first treatment (control),
which amounted to (30.58%).The data obtained
from Table (4) indicate that there are no
significant differences between coefficients in th
weight Relative to the cut of the thighs. Based
on the above data and in line with what was
shown by [5], the characteristics of the carcass,
including the percentage of dressings, the
weight of the carcass, and the relative weight of
the main parts, the breast and thighs, are
important economic indicators for the poultry
industry, and these characteristics are directly
affected by the live weight before slaughter. On
the other hand, this improvement may be
attributed to the role of mushrooms because they
contain biologically active compounds that
balance the intestinal microflora content, which
improves digestion and health [9] .lIt was
observed [12], that there is a significant
difference (P.0<05) when using 1% of the
residues of oyster mushroom cultivation led to a
significant increase in body weight (BW),
weight gain (WG), and feed intake (FI). ) In
addition to improving gut health in poultry,
which was confirmed by [16]. Which was
consistent with the findings of [10] , which
confirmed that there was a significant increase
in weight as a result of its impact on gut health
and was reflected in the characteristics of
production, and it also improved the quality of
produced meat and breast cuts. In addition to the
role of beta-glucan as a safe food that regulates
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intestinal expression, thus it can be considered

as a growth stimulator in broilers [27].

Table (4) The effect of adding the synergistic mixture of Pleurotus ostreatus and beta-glucan to the diet
of broilers subjected to heat stress at different age stages on Qualitative characteristics of carcasses
(mean % standard error)

. . Cleaned %)
Transactions live weight carcass % net thEOChGSt fm N
gr i /o £°
weight =
1 +1535.15d +1076.60¢ 70.13°+ | 30.58°+ | +30.80
3.77 4.18 0.20 0.33 0.51
o +1566.06¢ +1104.41° 70.52°+ | 30.88°+ | .04+ 31
2.69 7.52 0.51 0.55 0.70
ab
s *16§3é'f7b +1175.17° | 71.95% 31'14 31.58+
7.55 0.40 026 0.59
T4 +1710.96a +1243.95 72.71% +32.45% | +32.49
3.46 3.47 0.26 0.47 0.29
Effect * * * * N.S

*The different letters in each column indicate a significant difference (p<0.05). N.S. (**) means that there are no
significant differences between the averages ***Transactions (T1) were the control treatment without addition, while
the second treatment (T2) was The addition of the tarzi mixture of oyster mushrooms and beta-glucan was 0.5 g per
kg of starter feed and 0.25 g per kg of final feed for both oyster mushrooms and beta-glucan. As for the third
treatment (T3), the amount was 1 g per kg of starter feed and 0.5 g of each kg of final feed for both oyster mushrooms
and beta-glucans and the fourth treatment (T4) the mixture was added at the rate of 1.5 g per kg of starter feed and
0.75 g per kg of final feed for both oyster mushrooms and beta-glucans.

Chemical properties of meat for breast and
thigh cuts

Table (5) indicates that there is a significant
effect (P<0.05) in the average percentage of the
chemical content of breast cut meat. The
percentage of protein in the breast segments of
the fourth treatment was (21.78)%, in which the
synergistic mixture of oyster mushrooms was
added to its diet with the same amount of beta-
glucan at a rate of 1.5 g/kg for the starter and
0.75 g/kg for the final one, compared with the
control treatment (T1), which It recorded
(19.02)% protein. The percentage of fat for the
fourth and third treatment, which did not differ
significantly, was (2.05, 1.95)%, respectively,
but they differed significantly from the first
treatment (control), as the percentage of its fat
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content was (1.65)%. The results of the table
also indicated a significant difference for the
percentage of moisture and ash for the fourth
treatment. Which amounted to (71.55, 1.48)%,
respectively, compared with the control
treatment, which recorded (68.51, 1.21)%,
respectively, for moisture and ash.As shown in
Table (5), there is a significant effect (P<0.05)
in the average chemical content of definitive
meat. The thigh, compared with the control
coefficient, where the fourth treatment recorded
a significant difference in protein percentage,
reaching 19%, compared with the control
treatment, which had a protein percentage of
17.47%. The table also indicated a significant
difference in the content of the thigh segments
for the fourth and third treatments, which did
not differ significantly between them, which
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recorded a percentage of (9.68, 9.60)%
compared to the control treatment. It is clear
from the table that it recorded a percentage of
(8.30%). It was significantly superior to the
control treatment, as it recorded (69.85, 1.19)%,
respectively, compared with the control
treatment, which had a percentage of moisture
and ash (64.26, 1.07), respectively. From the
above results, we conclude that there is a
significant difference in the protein and fat
content of the carcasses subjected to heat stress,
which is consistent with what was mentioned by
[5], who mentioned that there is an effect of the
temperature of the breeding pens on the
nutrition and the percentage of fatty acids
involved in the formation of body fat for birds.
Which was confirmed by [26], that both broiler
breeders experience deterioration in production
traits when they are affected by chronic heat
stress.

One study showed a 16.4% decrease in chicken
feed consumption, which resulted in a 32.6%
decrease in weight gain, and a 25.6% decrease
in feed efficiency. Exposure to high
temperatures during the growth stage of broiler
chickens weakened the characteristics of broiler
meat and lost its quality [20]; [36]. And that

these significant differences in the chemical
properties of the treatments to which the
synergistic mixture is added. It is consistent
with the data noted by [14] .that there is an
improvement in the quality of meat as a
chemical substance due to the increase in
protein in muscle formation. In line with what
was mentioned [18], it was found that
mushroom powder (1.2%) and 0.3% probiotic
(Saccharomyces Cerevisiae) in the diet of
broiler chickens led to an improvement in meat
quality, which was confirmed by [11], the
addition of the oyster mushroom Pleurotus
ostreatus has a significant effect on the quality
characteristics of chicken breast meat, and it
also showed that it had an effect (P < 0.05) on
the crude protein and the ability of WHC (water
holding capacity) in the meat. The inclusion of
OMW (oyster mushroom droppings) at 0.4%
generally improved the health of the birds,
taking into account the effect on the measured
blood parameter. It also supports the growth of
broilers [2]. It is worth noting that the increase
in feed consumption and weight and the
improvement in meat quality is the result of the
bioactive content of flavonoids, antioxidants and
antibacterial compounds that balance the gut
micro flora, thus improving digestion [3].

Table (5) the effect of adding a synergistic mixture of oyster mushroom Pleurotus ostreatus and beta-
glucan at different levels to broiler diets on the chemical characteristics of cutlets (breast-thigh) at the

age of 35 days (mean + standard error).

Transactions chest piece thigh piece
protein | fat | Moisture | Ash | protein fat Moisture | Ash
1 19.02°+ | +1.65° | 68.51°+ | 1.21% | +17.47° [ 8.30°+| 64.26°%¢ | 1.07°+
0.02 | 0.05 0.90 0.50 0.28 0.40 1.51 0.03
o +19.08° | 1.70°+ | 68.67°+ | +1.32° | 18.28"°+ | 8.70°+ | 65.917+ | 1.10%+
0.12 | 0.02 0.91 0.03 0.28 0.12 0.32 0.02
T4 21.03°% | £1.95% | +70.77%° | +1.44 | +18.92%° | 9.60°+ | 68.04%°+ | +1.23°
0.04 | 0.06 0.59 0.02 0.04 0.12 0.26 0.09
T4 +21.78% | +2.05% | +71.55% | 1.48% | +19.00* | +9.68% | 69.85°+ | 1.19%°+
0.25 | 0.04 0.33 0.01 0.03 0.33 0.49 0.02
Effect * * * % % % % %

The different letters in each column indicate a significant difference (p<0.05). N.S. (**) means that there are no
significant differences between the averages ***Transactions (T1) were the control treatment without addition, while
the second treatment (T2) was The addition of the tarzi mixture of oyster mushrooms and beta-glucan was 0.5 g per
kg of starter feed and 0.25 g per kg of final feed for both oyster mushrooms and beta-glucan. As for the third
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treatment (T3), the amount was 1 g per kg of starter feed and 0.5 g of each kg of final feed for both oyster mushrooms
and beta-glucans and the fourth treatment (T4) the mixture was added at the rate of 1.5 g per kg of starter feed and
0.75 g per kg of final feed for both oyster mushrooms and beta-glucans.

Indicators of bacteria numbers:

It was observed from the results of Table (6)
regarding indicators of bacterial numbers in the
jejunum part of the small intestine that the
treatments added to the synergistic mixture of
oyster mushrooms and beta-glucan excelled in
total bacterial numbers by 671.76 X10* and
614.68 X10*, respectively, for the fourth and
third treatment, compared with the control
treatment. Which recorded 461.68 X10%, which
did not differ significantly from the first
treatment. As well as in the numbers of
Lactobacilli bacteria, where the numbers of
bacteria for the fourth and third treatments were
435.65 X10° and 415 X10°, respectively, while
the number of harmful E coli bacteria decreased
in the fourth treatment to which the synergistic
mixture was added by 50.12 X10% and the
second treatment at a rate of 55.80 X10°
compared with the control treatment, which
recorded the highest presence of bacteria coli at
a rate of 91.77 x 10°, followed by the second
treatment, which was 88.74 x 10°. The presence
of E coli is also an important indicator of the
intestinal content of pathological and fecal
bacteria, while the presence of Lacto bacilli is
evidence of the role of beneficial and necessary
bacteria for the process of competitive exclusion
of many types of pathological bacteria.

Measuring the numbers of total bacteria, Lacto
bacilli and E coli in the intestines of birds is to
identify the microbial content in their digestive
tract and the state of balance in the intestine [4].
It has an important role in improving the health
of the host by removing toxins and increasing
the absorption of nutrients completely. In
addition, this type of bacteria produces lactic
acid, short-chain fatty acids and other organic
acids. Lactic acid bacteria also produce
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antimicrobials (bacteriocins) that it is anti-
growth of pathogenic bacteria in the
gastrointestinal tract [34]. Oyster mushroom
also has the ability to synthesize silver
nanoparticles (AgNPs) that inhibit the growth of
pathogenic bacteria and thus showed the
possibility of using it as a natural antibiotic [7].
The reason for the decrease in harmful bacteria
and the increase in the number of beneficial
bacteria in the jejunum region may be due to the
presence of oyster mushrooms in addition to
beta-glucan, where mushrooms play an
important role in stimulating beneficial
microorganisms because they contain saponins
that have the ability to suppress pathogenic
bacteria, which is reflected in the increase in
bacterial growth. [10]. In addition to the role of
beta-glucan, whose addition has been shown to
improve the gut health of poultry in general or
those suffering from pathological bacterial
infections [28].

The different letters in each column indicate a
significant difference (p<0.05). N.S. (**) means
that there are no significant differences between
the averages ***Transactions (T1) were the
control treatment without addition, while the
second treatment (T2) was The addition of the
tarzi mixture of oyster mushrooms and beta-
glucan was 0.5 g per kg of starter feed and 0.25
g per kg of final feed for both oyster mushrooms
and beta-glucan. As for the third treatment (T3),
the amount was 1 g per kg of starter feed and
0.5 g of each kg of final feed for both oyster
mushrooms and beta-glucans and the fourth
treatment (T4) the mixture was added at the rate
of 1.5 g per kg of starter feed and 0.75 g per kg
of final feed for both oyster mushrooms and
beta-glucans.
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Table (6) Effect of adding a synergistic mixture of Pleurotus ostreatus and beta-glucan to the ration of
broiler rations subjected to heat stress on the average balance of intestinal flora in the jejunum at 35 days
of age (mean + standard error).

Transactions Laii%aé:'”' JE.coli X10 Total bacteria x10 *
T1 375.73% 01.77% 461.68°+
0.25 0.85 4.05
T2 374.41% 88.74° + 445.78°
2.00 0.77 4.81
T3 415.77°+ 55.80°¢ + 614.68°+
0.44 1.22 16.07
T4 435.65% 50.129+ 671.76%+
0.62 0.39 27.65
Effect * * *
conclusions Chickens. Basrah Journal of

It can be concluded that the addition of the
synergistic mixture of oyster mushrooms and
beta-glucan at the level of 1.5 gm per kg of feed
for the starter ration and 0.5 gm per kg for the
final ration is the best level, in addition to that it
showed a significant improvement in the weight
of the cleaned carcass, the percentage of
clearance, and the cut of the breast, in addition
to that. To the microbial content through the
increase in the lactic acid content and the
decrease in the proportion of coli bacteria
(E.Coli). The treatment of the experiment with
the addition of the synergistic thread also
witnessed a significant increase in the chemical
properties of broiler meat subjected to heat
stress, and no negative effect was observed on
the birds.
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