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Keywords: 
 

 To determine the effect of different levels of Agaricus bisporus mushroom waste with 
and without prebiotic on performance and meat quality of broiler chickens, this 

experiment was carried out using 126 one-d-old male (ross 308) broiler chickens in 18 

experimental unit (each unit consists of 7 chickens). The experiment was carried out in 
a completely randomized design with factorial 2×3 arrangement of two levels of 

perbiotic (0 and recommended manufacturer perbiotic) and 0, 3 and 6 percent of dried 

mushroom waste. The experiment consisted of 6 treatments with 3 replicates. The 
results showed that birds received 6% perbiotic had increased feed intake during 

finisher and whole experimental periods compared to birds in control group (p<0.05). 

Different levels of perbiotic significantly affected feed conversion ratio at the starter 
period (p<0.05). The amount of malondialdehyde of thigh samples was increased with 

increasing keeping time and it was significantly higher in first month compared to first 

day after slaughter (p<0.05). These results showed that perbiotic and mushroom waste 
in chicken diet could relatively improve weight gain and meat quality of broiler 

chickens. 
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INTRODUCTION 

 

 The primary aim in the preparation of bestial production is providing healthy food for humans; which, in 

part, it is influenced by the bestial and environmental conditions. One of the theoretical tendencies in the 

management of the bestial production is improving the health quality of the meat [14]. Over the past years, the 

antibiotics which were used in the food allotments of the animals for therapeutic purposes, also, worked as 

growth triggers [9]. With the international concerns about the development of microbial resistance, nowadays, 

the use of antibiotics has been restricted.  

 The use of antibiotics for therapeutic purposes as growth triggers was banned by the European Union on 

2006. Therefore, better substitutes for antibiotics had to be considered to get high performances, with better 

meat quality, and to secure the health of the poultry. At present time, there is a high tendency to use some 

additives such as probiotics as a substitute for the antibiotics; and, they are also used as food supplements in the 

allotments of the poultry, and as modulators in the bacterial populations and in the fermentation of the final 

products [13]. Using probiotics has the merit of that there is no bacterial residual left in the product. Also, the 

poultry develop no bacterial resistance in their bodies [23].  

 Apparently, some plants and fungi adopt a mechanism similar to probiotics. This quality could be attributed 

to the presence of polysaccharides in the contents of the compounds derived from these plants and fungi [18]. 

Over recent years consumers have demanded for the improvement of the meat quality. The poultry meat 

contains considerable contents of unsaturated fatty acids with multiple band pairs and is very sensitive to 

oxidization. 

 Oxidization of lipids is one of the main problems in the meat industry that results in the increase of 

putrefaction, corrosion, and the loss of meat taste during storage in the fridge [31]. The fungi contain several 

phenol compounds that show anti-oxidation qualities; the reason is attributed to their capability in eliminating 
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the free radicals with the release of the final electron [21]. The fungus Aggaricus Bosporus contains a good 

amount of Selenium [34]. Selenium is a component of 5-IodoThyronidin di Iodine Enzyme. The enzyme acts as 

a catalyst in the conversion reaction of Thyroxin (T4) in to Three Iodole Thyronin (T3). Because of the role of 

Selenium in the Thyroxin Hormone, it causes the improvement in growth, and the coefficient of food conversion 

[26]. Accumulation of agricultural garbles leads to the adoption of Bioechological concerns. The fungal garbles 

are among these resources massively produced all across the country every year.  

 In the centers of the fungus nurturing a large body of damaged, tiny, deformed and long rhizomes fungi are 

produced as leftover [27]. 

 Because the leftovers and garbles from the fungi besides nourishing had probiotic, and anti-oxidase 

qualities, so the aim of this experiment was set to ,after drying and the garbles and then adding them to the food 

allotments, determine the effects of Aggaricus Bosporus mushroom in different levels of garbles with and 

without probiotics. Further, the reciprocal relationship between probiotics and the fungal garbles with different 

levels in the meaty chickens is investigated. 

 

Materials and procedures: 

 This experiment was conducted by using a flock of126 pieces of one-day chickens chosen from a scheme of 

308 commercial peak arranged in a factorial of 2×3 including two levels of probiotics (zero, and the 

recommended level by the company), and three levels of fungal garbles (zero, 3%, and 6%) in a very random 

distribution with 6 groups over 3 times of repetition by putting 7 pieces of chickens in every group of every 

repetition. The groups were treated in this way from the first day: 1) control allotments without any adages, 2) 

allotments with the adage of 3% fungal garbles, 3) allotments with the adage of 6% fungal garbles, 4) control 

allotments with the recommended level of probiotics, 5) allotments with the recommended level of probiotics 

plus the adage of 3% fungal garbles, 6) allotments with the recommended level of probiotics plus the adage of 

6% fungal garbles. 

 The fungal garbles used in this experiment were acquired from the centers of nurturing mushroom in the 

city of Gorgan prior to the raise of the chickens. After that the garbles were washed and cleansed, they were 

dried by using desiccation machine at 70° c for 48 hours. Then, they were grinded and were used in the 

allotments in powder shape. The chemical compound in the fungal garbles such as raw proteins, and also the 

raw energy with using the Koldal machine (Technik-behr Labor-D-40599 GmbH) and Bomb Calorimeter 

(PARR),respectively, were determined; so that , the dry material, raw proteins and the relative raw energy were 

calculated to be 96.63%,3.29%, and 1923.63, respectively. Also, the metabolic energy of these garbles was 

considered 135 kilocalories per 1 kilogram. The allotments were formulated according to the table of the scheme 

of 308 peak requirements. Then, by using UFFDA Software Package, they were distributed. The recommended 

level was 0.1 % of probiotics by the company added to the allotment compounds. The basic allotment 

compounds are presented in table 1. The chickens were raised up on this bed for 35 days. 

 Periodically, the chickens were weighed and their consumption of food was measured to calculate the 

amounts of the food consumption, weight-gain, and the coefficient of food conversion. The casualties were 

recorded daily during this experiment. To evaluate the parameters of the meat quality, at the end of the test (after 

35 days) from every repetition 2 chickens were slaughtered. Then, the leg muscles were put in zipped plastic 

bags and were transferred to the fridge (-20°c). 

 The parameters of the meat quality including the measurement of the values of Mallon Di Aldehyde, the 

capacity of water conservation, acidity, and water loss were recorded at two points: the first day after the 

slaughter, and one month after the slaughter. To determine the capacity of water conservation 3 grams from 

sample meat was put in paper filter and then was centrifuged for 4 minutes at 1500rpm. Then, the sample meat 

was weighted afterwards. Then, it was kept in haven at70°c for 24 hours. To calculate the capacity of water 

conservation, this formula was adopted [3]: 

 

 Where,  represents the parameter of the capacity of water conservation, and  is the weight of the 

sample after the centrifuge, and  is the weight of the sample after haven. 

 To calculate the acidity of the sample meat a digital PH-Meter was used. One of the quick, simple, and 

familiar methods to determine the Mallon Di Aldehyde is TBA. This method employs the amount of light 

absorption of a pink complex that is caused by the reaction between Mallon Di Aldehyde and two TBA 

molecules [2]. The amounts of water loss are calculated by the explained Honde’s [22] formula. The data for the 

efficiency and parameters of the meat quality were calculated by using GLM scheme of SAS Software [33]. To 

compare the mean scores Doken Test was performed. To compare the parameters of leg meat at two points the 

T-Test scheme of SAS Software was used. 
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Table 1: The elements and chemical compounds available in rationed food allotments over different nurturing time periods. 

 
 

Discussion and results:  

 The results of the comparison among the data for the parameters of weight-gain, allotment consumptions, 

and the coefficient of food conversion are shown on table 2. The weight- gains were not influenced in the 

control groups (p>0.05). The fungal garbles in different levels in the final period and on the total period had 

significant effects on the chickens’ consumption of food which contained the adage of 6% fungal garbles rather 

than the control group (p<0.05). 

 Qavyyani et al (2012) studied the effects of Aggaricus Bosporus mushroom on the performance of the 

meaty chickens. In their study, the control group compared with other groups (0.5%, 1%, 2%, and 3% of fungal 

proportion) showed more weight-gains and consumption of food during the initiative period; but, during the 

final period this effect was not significant. They reported that the increase in the consumption of food was 

probably a result of the presence of Aromatic and polyphenol compounds in the fungal garbles that cause a 

suave taste in the allotments; in turn, this leads to the increase of the consumption of the food. These results are 

in accordance with the results by some researchers [4,16]. But, contrary to the above mentioned reports on the 

increase of the food consumption, Daneshmand et al [8] who used Pearl mushroom Plorotus Stratum in the 

allotments of the meaty chickens reported a significant decrease of the food consumption during all periods of 

the nurturing. They reported that this decrease was a result of the presence of more fibers in the allotments. High 
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fiber in the allotment causes a feel of satiation. Also, it causes a decrease of digestion process which, in turn, 

leads to a decrease in the food consumption. 

 Falaki et al [12] studying the effect of different levels of probiotics on the performance of the meaty 

chickens reported that the amount of the food consumption was not affected by the probiotic complement 

available in the allotment compounds. The increase in the number of Goblet cells and the consequent enhancing 

effects on the digestion capacity of the digestive system of the meaty chickens on probiotics leads to the 

increase of absorption of the nutritive materials by the fuzzes in the bowel. In turn, this leads to the satisfied 

food requirements with less food consumptions. 

 The overall results in this experiment showed that the adage of button mushroom garbles had a positive 

effect on the rate of the food consumption. The suave taste could be attributed to the presence of more lipids and 

the compounds that are available in the mushroom. This leads to the increase of the food consumption. 

 The coefficient of food conversion during the initiative period for the chickens that were on probiotics with 

the recommended level was significantly (p<0.05) less than the chickens that used allotments without probiotics. 

But, during the initiative, final, and overall periods the coefficient of food conversion was not affected in the 

control groups (p.0.05). Since the reciprocal effects of the relationship between the different levels of fungal 

garbles and probiotics on the chickens performances over different periods of nurturing were not significant, 

these results are not reported on our tables. 

 Willis et al [35] in an experiment studied the probiotic capacity and the effects of available polysaccharides 

in 3 fungal types on the performance of the meaty chickens. In the final period, with the increase of the level of 

the mushroom Lentis Eddons (up to 5%) in the allotment compound, the weight -gain increased in comparison 

to the control group. The results in this experiment showed that the improvement in the performance is resulted 

from the presence of polysaccharides (Frocto Eligo Saccharide and Manon Eligo Saccharide) in the mushroom. 

These polysaccharides cause an increase in the fermentation products such as evasive fatty acids. They also 

cause an increase of the length of the digestive system in the meaty chickens [19]. Also, some other researchers 

declared that using fungal garbles improved the coefficient of food conversion. 

 Byjoum and Yamaochi [4] who used the rhizome powder of the fungus Shi Take in the proportions of 0, 

2.5%, 5%, 7.5% and 10% in the allotments of the meaty chickens, did not observe a significant difference 

among the control groups with regard to the coefficient of the food conversion. 

 Also, Qavyyani et al (2011) who used the fungal powder from Aggaricus Bosporus in the proportions of 0, 

0.5%, 1%, 2%, and 3% in the allotments of the meaty chickens, observed an increase of the food conversion in 

the groups which used 2%, and 3% fungal compounds on the growth period and also in the group which used1% 

fungal compound on the final period and after the total period. 

 Falaki et al [12] studying the effect of different levels of probiotic on the performance of the meaty 

chickens reported that the coefficient of food conversion was affected by the probiotic compound in such a way 

that the increase of the level of probiotics resulted in a decrease of the coefficient of food conversion (p<0.05). 

Qeyyasi et al (2007) reported that using probiotics with different levels in the allotments over different growth 

periods improved significantly the coefficient of the food conversion in the meaty chickens. 

 Choi et al [6] reported that the adage of Frocto Eligo Saccharide to the allotments of the meaty chickens in 

comparison to the control group improved the coefficient of food conversion. the increase in the number of 

Goblet cells and its consequent effects on the digestive capacity of the chickens’ digestive system that were on 

probiotics along with enhancing effects of the adage on the absorption level in the fuzzes of the bowels that 

leads to an increase in the absorption, altogether, lead to improvement in the digestive capacity and the rate of 

digestion in the chickens in the control groups [37]. 

 The mean results for the comparison of the quality parameters of leg meat on the first day after slaughter 

and one month after the slaughter are reported on table 3. The results showed that using the recommended level 

of probiotics leads to a significant decrease of Mallon Di Aldehyde on the first day after slaughter.(p<0.05).  

 Fungal garbles with different levels, over no periods, showed any Mallon Di Aldehyde, acidity, water loss 

and incapacity of water conservation. The capacity of water conservation on the first day after the slaughter of 

the chickens that were on probiotics with the recommended level was lesser than that for chickens that were on 

allotments with probiotics (p<0.05). The decrease of the proportion of Mallon Di Aldehyde in the chickens that 

used recommended level of probiotics on the first day of the slaughter means longer preservability of the meat.  

 The acidity level in the control group which received no probiotics showed a significant increase (p<0.05). 

On table 4, according to the results of performed T-test, with the prolonged time of preserving meat in the fridge 

the proportion of generating Mallon Di Aldehyde and water loss in the leg meat during the first month after the 

preservation in the fridge increased in comparison to the first day after the slaughter (p<0.05). 

 The presence of antioxidants and antibacterial in the extract from different fungi leads to higher efficiency 

of the immune system, and a reduction of stress in the farm animals [5]. The phenolic compounds are of the 

prominent antioxidant compounds available in different fungi such as Aggaricus Bosporus. These compounds 

are capable of eliminating free radicals with the transmission of the final electron under laboratory conditions 

[30,5]. Selenium is another significant antioxidant compound. Selenium is a component of anti- oxidation 
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enzyme of Glotatation peroxidase [20,34]. Also, Argeotenine which has been discovered in many different fungi 

species is of the valuable anti-oxidations present in the fungi [10]. 
 

Table 2: The effects of different test groups on the performance of the meaty chickens.  

 
 

  

 Yarshenkov et al [36] reported that the adage of P.P.M Selenium with the values of 0.4 and 0.8 caused a 

significant decrease of the production of Mallon Di Aldehyde in the leg meat. They reported that the adage of 

Selenium to the allotments caused a concentration of Glotatation Peroxidase Enzyme in the plasma and cellular 

membrane to increase. Glotatation Peroxidase Enzyme, as an antioxidant acts with the elimination of Hydrogen 

peroxidase and other peroxidases. Further, it improves the stability of the oxidants and reduces the secondary 

compounds created due to oxidization.  

 In meat after the slaughter the capacity of water preservation and the amount of water loss is a result of 

shortened myofibers, reduction of PH, denaturalization of musine, and the formation of Actomusine. The 

present anti-oxidization of the allotments by preserving the membrane phospholipids against oxidation can 

cause a reduction of the meat loss [25]. The studies show that the oxidation of the meat causes a reduction of 

sensitivity to Hydration, a Reduction of water conservation among Myofibrils, and an increase of the moisture 

loss. Also, the oxidization of lipids, proteins, along with other factors that affect the quality of micro-fibril 

proteins, all together influence the amount of moisture loss in the meat. After the slaughter, the presence of anti-

oxidants causes a reduction of the oxidization and its other secondary effects [24].  

 The results of the present study correspond with the report [32] that after the slaughter of the birds and the 

stoppage of blood circulation the metabolically process in their body are ceased except for a few of them which 

continue for some minutes after the slaughter. They cause a break in Glycogens through airless process and then 

produce Lactic Acid. The accumulation of Lactic Acid in the tissues reduces the acidity [1].  

 
Table 3: The Comparison of Mean Scores for Parameters of the Quality of the Leg Meat in Different Groups 

One day after slaughter one month after slaughter 

Mallon Di Aldehyde * Acidity Water Loss Water Mallon Di Aldehyde Acidity Water Loss Water 

(Percent) Conservation (percent) Conservation 

Groups 

Level of 

Probiotics zero 0.82a 6.29a 0.01b 61053a 0.90 6.19 8.89 55.88b 

Recommended 0.39b 0.17b 7.91a 57.69 0.92 6.25 7.93 60.67a 

Probability 0.0002 0.04 0.001 0.009 0.81 0.57 0.55 0.022 

Standard Deviation 0.1 0.05 1.10 1.37 0.31 0.10 1.58 1.97 

Level of Garbles 

Zero 0.54 6.22 6.29 59.3 1.00 6.20 9.61 55.91 
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3% 0.56 6.24 5.48 58.24 0.93 6.31 8.76 58.90 

6% 0.71 6.23 6.10 61.29 0.81 6.14 6.86 60.02 

Probability 0.34 0.98 0.8 0.2 0.31 0.38 0.36 0.02 

Standard Deviation 0.12 0.06 1.35 1.68 0.12 0.12 1.94 2.42 

*The unit is micrograms per grams for Mallon Di Aldehyde. 

Table4-the Comparison among Quality Parameters of the Leg Meat on the First Day after Slaughter and One Month after Slaughter 

Mallon di Aldehyde* Acidity Water Loss (%) Capacity of Water Conservation (%) 

First Day 0.60b 6.23 5.96b 59.61 

First Month 0.91a 6.22 8.41a 58.28 

Probability 0.0002 0.7 0.01 0.31 

Standard Deviation 0.05 0.03 0.7 1.18 

*The unit is micrograms per grams for Mallon Di Aldehyde. 

The mean scores in the columns with different letters show that the statistical difference is 5%.  
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