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ABSTRACT:The current study was carry out to assess the effects of effective 

microorganism(EM) as feed additive on performance, digestive enzymes, thyroid 

hormones, lipid profile, hepatosomatic index, immune response, enteric pathogens, and 

antioxidant parameters of broiler chicks. A total number of 180 broilers (Arbor Acres) 

one day-old were randomly into 4 groups, with three replicates of 15 chicks each. The 

experimental groups consist of control fed basal diet while the other three groups fed 

control diet supplied with 5.0, 7.5 and 10 ml EM/kg diet and labled as EM5, EM7.5, 

EM10, respectively. The results show that all groups received graded levels of effective 

microorganisms (EM), improved all the studied growth parameters during allover 

period as body weights, body weight gain, feed conversion ratio, growth rate and 

performance index, respectively. The best values for the previous growth parameters 

were recorded for group fed high dietary EM level. Chicks of EM5 improved their 

kidney functions, in term of decreasing uric acid. Also, creatinine level did not 

influenced by any tested diets. With regard to the liver function, the results showed a 

significant improvement in ALT and AST with each level of EM compared to the 

control group, and the best values of liver functions were for EM10. The use of EM in 

the feed improved serum cholesterol, HDL, LDL immune response, thyroid functions 

and gut microflora compared to the control group. Generally, supplementation with EM 

could enhance growth performance, blood biochemical and ameliorate the structure of 

the gut microflora. 
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1.INTRODUCTION 

Effective microorganisms (EM) are a 

group of useful regenerative 

microorganisms that live freely in nature 

and are not manipulated in any way. 

Preparations of Effective microorganisms 

are mostly formed from yeasts, lactic acid 

bacteria, actinomycetes, fungi and 

photosynthetic bacteria (EMRO, 2010). 

Effective microorganisms as a novel 

trend for probiotics in the production of 

poultry, have displayed some useful 

influences in the poultry industry like 

enhancement in growth rate, feed 

conversation ratio, nitrogen utilization, 

and intestinal infections prevention ( 

Sugiharto et al., 2018).  

In the livestock sector, EM is extensively 

utilized to batter and improve growth 

performance, health conditions, odor 

problems, disease control, and as a tool 

for dropping recycling in poultry 

production. When the birds that received 

EM in water and feed, useful 

microorganisms play a role to ameliorate 

the gut flora, thus boosting of efficient 

digestion and the immune system. 

Therefore, the growth rate, reproductive 

performance, egg production, and health 

condition of chickens will be improved 

(EMRO, 2010 and Jwher et al., 2013). 

Several studies reported that effective 

microorganisms improved intestinal 

microflora balance (Hamad et al., 2020); 

immune response (Apata, 2008 and 

Ashraf and Shah 2014); decreasing 

triglycerides and total cholesterol in 

serum (Ignatova et al., 2009 and Şahan et 

al., 2021) also, lowing fat and cholesterol 

in chicken meat (Mansoup, 2011). Also, 

Awad et al., (2009) and Sugiharto et al., 

2018 proved that effective 

microorganisms bettered broilers 

performance index and economic 

efficiency. Abd El-Hack et al., (2020) 

concluded that supplementation of 

effective microorganisms has been shown 

to benefit poultry performance; through 

modulation of immune, structural 

alteration and increased cytokine 

production, which positively affected the 

lining of intestinal mucosa against 

pathogen.  

This study aimed mainly to assess the 

impact of effective microorganism (EM) 

as a feed additive on broilers growth 

performance,  thyroid hormones, lipid 

profile, hepatosomatic index, immune 

response, enteric pathogens, and 

antioxidant parameters. 

    2.MATERIALS AND METHODS 

The current study was carried out at the 

Poultry Research Center, Faculty of 

Agriculture, Fayoum University, Egypt. 

Research on live animals met the 

guidelines approved by Fayoum 

University Institutional Animal Care and 

Use Committee in Egypt (Code No. of the 

proposal: AEC 2218). 

2.1.  Effective microorganisms(EM):  

The EM were purchased from the 

Agricultural Research Center, Ministry 

of Agriculture, Giza, Cairo, in the form of 

liquid containers and were prepared 

according to the processes of the Asia-

Pacific natural agriculture Network 

(1995) and were mixed with the basal 

diets and left for seven days before use to 

form the soiled fermented feed (bokashi). 

According to EMRO (2010), EM culture 

is a high cocktail of live beneficial 

microorganisms including high level of 

Lactic acid bacteria (Lactobacillus 

plantarum, Lactobacillus casie and 

Streptococcus lactis), yeast 

(Saccharomyces cervisiae and Candida 

utlitis) and fewer populations of 

photosynthetic bacteria 

(Rhodopseudomonus palostris and 
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Rhodobactor Spaeroids) Ray fungi 

(Streptomyces albs and Streptomyces 

griseus) and fungi (Aspergillus oryza and 

Mucor hiemalis). 

2.2.Experimental birds design and 

diets: 

At one-day old, a total number of 180 

broilers (Arbor Acress) were bought from 

Elwattania company, were randomly 

divided at equal body weights into 4 

groups, with three replicates of 15 chicks 

each. The first group served as control 

and fed the basal diet, while, second, third 

and fourth groups fed the basal diet added 

with 5.0, 7.5 and 10 ml EM/kg diet, 

respectively and marked as EM5, EM7.5, 

EM10. Birds were housed in batteries 

consisting of three decks, two sections of 

cages with automatic watering and were 

fed and watered ad libitum. The 

ingredients and chemical composition of 

basal diets are displayed in Table1. 

 2.3. Growth performance and carcass 

traits measured: 

Chicks' live body weights (LBW) and 

feed consumption (per pen) were 

recorded, then body weight gain (BWG) 

was calculated by the difference between 

the final live body weight (35 days of 

age) and initial live body weight (1 day 

old). Also, the feed conversion ratio 

(FCR) was calculated by BWG dividing 

to feed consumption and according to 

North (1981) the performance index (PI) 

was computed through PI = BWkg/FCR.  

the Growth rate was computed as follows: 

GR= (LBW35– LBW1)/0.5 (LBW1 + 

LBW35) as reported by (Brody, 1945). At 

35 old days of age, 24 chickens (4 

treatment x 3 samples x 2 sex) were 

reweighed and slaughtered by cutting the 

Jugular vein, then de-feathered and 

eviscerated. Carcass yield and giblets 

weight was measured and the dressing% 

and giblets were computed. The blood 

samples were taken, then the serum was 

separated (through centrifugation at 3000 

rpm for 15 minutes) and stored till use for 

blood analyses. Hepatosomatic Index was 

calculated according to Nur-Azri et al., 

(2018) using the following equation    

Hepatosomatic Index (HSI) = 𝑤𝑒𝑖𝑔h𝑡 
𝑜𝑓𝑡h𝑒 𝑙𝑖𝑣𝑒𝑟 (𝑔)/final body 𝑤𝑒𝑖𝑔h𝑡 (𝑔) x 

100  

2.4. Blood biochemical, anti-oxidant 

and immunity: 

All following determinations were done 

in serum; total cholesterol (Chol), low 

density lipoproteins (LDL), high density 

lipoproteins (HDL) according to James 

(2001), Aspartate aminotransferase 

(AST), Alanine aminotransferase (ALT), 

Lipase and Amylase enzymes were 

measured (Friedman and Young (2005) 

and trypsin enzyme was determined 

(Bovine Trypsin ELISA Kit 

MBS706461). Triiodothyronine (T3) and 

thyroxine (T4) were quantitatively 

detected as an immunoassay by ELISA 

technique using the automated ELISA 

reader Expert Plus UV, Biochrom., G 

020151. All blood biochemical 

parameters determined through utilization 

commercial diagnosing kits 

(manufactured by Spectrum Diagnostics 

Company, Egypt). Immunoglobulins 

Isotypes) IgA and IgG) were assayed in 

Sandwich ELISA (Erhard et al., 1992). 

2.5. Microbial analysis: 

After the slaughtering process, in sterile 

glass bottles, the intestinal digesta was 

collected, emptied and mixed.  The 

containers were stored at 4°C till the 

enumeration of the microbial population. 

The microbial population examined for E. 

coli, Salmonella spp and Lactobacilli spp 

according to (Abd El-Wahab et al., 2022). 

2.6.  Economic Efficiency  

The economical efficiency was calculated 

according to Kalia et al. (2018). The extra 
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price of the EM was added to the feed 

price, whereas other productive costs 

were disregarded since they were 

constant. 

2.7.  Statistical analysis 

Statistical analysis was conducted using 

one-way ANOVAof SPSS software 

(SPSS, 2014). The model used was 

Yij=µ+Ti+eij, where Yij=observed value 

in the ith treatment   of the kh individual, 

µ=overall mean, Ti=Treatment effect 

(i=1-4),and eij is the error associated with 

Yij. As reported by Duncan, (1955) all 

tested means (treatment) were compared 

by Duncan's new multiple-range test. A 

probability of P<0.05 was required for 

significance 

      3. RESULTS AND DISCUSSION 

3.1. Growth performance: 

Table 2 shows the effect of feeding 

broilers on graded levels of EM on 

different growth promoters (LBW, BWG, 

FCR, GR and PI) during overall period (1 

to 35d of age). The findings showed that 

all levels of EM addition were 

significantly superior (P< 0.01) to the 

control group, and the results were of a 

linear trend, whether between levels and 

control or among levels, where the 

highest levels of addition(EM10) were 

the best values for the studied growth 

parameters LBW (2358.33g), BWG 

(2312.03 g), FCR (1.64), GR (192.25) 

and PI (145.72) while, and the lowest 

values were shown for the control group 

being 2194.87g, 2148.54g, 1.77, 191.62 

and 127.68,for the same previous 

parameters respectively. It was found that 

all performance parameters were better in 

broilers fed in diets containing EM than 

those fed in basal diet (P<0.001). This 

improvement in broiler performance may 

be related to EM could be caused by 

enhancing crude protein digestibility and 

crude fiber digestibility. 

These results are agree with those of 

Wondmeneh et al., (2011), Jwher et al., ( 

2013) and Hatab et al., (2016) on broiler, 

Dorra et al., (2016)  on turkey,  Nur-Azri 

et al., (2018)  on quail and Ye et al.  

(2021) on Partridge. Recently, Zhang et 

al., (2021) revealed that microbial 

additives during the period from 0–42 

days of age, markedly augmented LBW, 

average daily gain, and average daily 

consumption in female chickens and 

significantly ameliorated LBW and feed 

conversion ratio in male chickens. In 

contrast the previous authers, 

Nuengjamnong and Luangtongkum 

(2014) and Jayathilaka et al., (2017) 

reported that broiler growth performance 

didn’t affected significantly by feeding 

diets or drinking water added with 

microbial additives. Various studies point 

to the role and importance of EM in better 

feed utilization efficacy. Effective 

microorganisms supplementation 

improved digestibility, reduced the feed 

consumed quantity and enhanced animal 

growth performance (Jwher et al., 2013; 

Wondmeneh et al.,2011; Dorra et al., 

2016; Hatab et al., 2016;  Nur-Azri et al., 

2018;  Ye et al., 2021; Zhang et al., 

2021).  

This enhancement in growth performance 

as a result of feeding diets enriched with 

EM may be related to decreasing the 

counts of pathogenic bacteria (E. coli) 

and increasing counts of beneficial 

bacteria (Lactobacillus Spp.) as will be 

shown later in table (6). The same 

conclusion was reported by Chen et al. 

(2013) who showed that supplementing 

broilers diets with EM affect the gut 

system by improving of digestive enzyme 

activity, intestinal bacteria composition 

and intestinal pH. 
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3.2. Blood parameters:  

Table 3 displays the effect of feeding 

broiler chicks different levels of EM on 

serum liver and kidney functions. The 

results showed that with regard to the 

kidney function, creatinine level was not 

significantly affected by any treatments 

studied, and the numerical improvement 

in creatinine values was achieved for 

group of EM5 which record 0.3 mg/dl 

comparing with the control group while 

the uric acid positively affected by EM 

supplementation only with EM7 (5.49 

mg/dl) which superior control group 

comparing and the rest two levels EM 5.0 

and EM 10 ml/kg diet  (5.08, 4.14 and 

4.64 mg/dl), respectively. With regard to 

the liver function, the findings displayed 

a significant improvement in ALT and 

AST with each level of EM compared to 

the control group, and the best values of 

liver functions were with the highest 

levels of EM. With regard to sex effect, 

there was no significant difference 

between males and females, whether in 

liver or kidney functions. With respecting 

to liver enzymes (in serum), the current 

results detected that there significantly 

was a reduction in liver enzymes ALT  

and AST  compared with the control 

group which agreed with the findings of 

Abdel-Aziz et al., (2020) and disagreed 

with the results reported by Abd (2014)  

who reported that EM feeding groups had 

a higher liver enzymes compared with  

the control group while Ladine et al.,  

(2014)  indicated that EM had no effects 

on the serum ALT and AST 

concentrations. Hepatocytes have an 

important role in absorbing and 

metabolizing various poisonous 

chemicals, so they are susceptible to 

damage by many chemicals included in 

the food. Liver function and health can be 

detected by Aspartate aminotransferase 

and Alanine aminotransferase activities in 

serum, so liver cellular damage may 

augment the AST and ALT level in 

serum. Alanine aminotransferase chiefly 

exists in the liver and is considered as 

being more specific than Aspartate 

aminotransferase for revealing injury of 

liver cells (Michalska et al., 2021). The 

high levels of hepatic enzymes serum 

(ALT and AST) reflect the hepatic injury 

and enzymes leakage in the bloodstream 

and vice versa. Furthermore, Hatab et al., 

(2016) found no significant effects of 

microbial additives to diets of chicken on 

serum creatinine concentrations, while, 

uric acid, serum AST, ALT, cholesterol 

and triglycerides concentrations in all 

tested groups were lower significant than 

in the control group. 

Effect on hepatosomatic index (HSI): 
Hepatosomatic (HIS) is an indicator 

utilized to test liver weight relative to 

final body weight. In this study, group of 

EM5 recorded the highest (P>0.03) HSI 

value also, the other groups (EM7.5 and 

EM10) recorded higher HIS values but 

without significant differences to control. 

Hepatosomatic index is a trusty parameter 

of hepatic growth and development 

related to age and the liver's 

physiochemical or physiological status. 

The hepatosomatic index is important 

because it describes the changes caused 

by the feed supplementation so, it is a 

good parameter for the activity of animal 

feeding. Also, the current study displays 

that the broilers had a higher dose of EM 

in the feed, which had a positive impact 

on health. This denotes that the liver 

maintains a normal size without any 

reverse influence on its function. This 

finding agreed with those of Nur-Azri et 

al., (2018). On the other hand, Chen et 

al., (2013) reported that the weight of the 

liver was not influenced by the 

https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/uric-acid
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treatments. Also, Awad et al., (2009) 

showed that there are no significant 

differences in liver weights caused by 

adding probiotics to feed of broiler 

chickens. 

3.3. Lipid profile: 

Table 4 represents the influence of 

feeding broiler chicks on different levels 

of effective microorganisms on total 

cholesterol, its fractions and abdominal 

fat percentage. Where it is clearer to note 

that total cholesterol and LDL had the 

highest significant value in the control 

and then took a decline by increasing the 

level of effective microorganisms.  Group 

of EM5 recorded the highest HDL value 

without significant differences to control. 

While, the other groups of EM7.5 and 

EM10 recorded significantly lower HDL 

values than control. All tested groups' 

achieved significantly lower abdominal 

fat percentage rather than control. 

Effective microorganisms are live 

microbial, when added to feed, affect 

serum triglycerides and total cholesterol. 

The present findings are in the same line 

with those of  Sjofjan et al.,  (2021),  

Şahan et al., (021)  and Abd (2014) who 

point out that feed containing EM may 

have some beneficial impacts by 

decreasing the concentration of serum 

triglycerides and cholesterol in 

chickens. Also, Esatu et al., (2011) 

showed that the levels of serum total 

cholesterol were decreased by adding EM 

to a bird's diet. The reduction in total 

cholesterol in serum may be due to 

synthesis of hepatocyte cholesterol which 

is regulated and converted to bile acids, 

the excretion of these acids is promoted 

by the adherence of Effective 

Microorganism. so, it may have a role in 

diminishing serum cholesterol level. 

Furthermore, probiotics could be 

inhibited hepatic 3-hydroxy-3- 

methylglutaryl coenzyme A reductase 

activity and related to a lowered recycling 

of bile salts in the gut. Lactic acid 

bacteria, as probiotics, are capable to 

elicit the effect of hypocholesterolemic 

by interfering with the transport and 

absorption of intestinal bile acid, which 

causes an augment in the excretion of bile 

acid (Jamshidparvar et al., 2017). 

3.4. Thyroid hormones and immune 

response: 

The data summarized in table 5 shows the 

impact of feeding broiler chicks diets 

supplemented with graded EM levels on 

blood thyroid hormones, immune 

globulin and spleen index (g/100g BW). 

It is clear from the data that there is no 

significant effect among the different 

treatments on thyroid(T3) hormone 

regarding to T4 hormone the highest level 

detected value was recorded for EM5 

group followed by control group, then 

EM7.5 group without significant 

differences between them but the lowest 

value was recorded for EM10 group, to 

be 132.22, 130.58, 128.77 and 125.07 

ng/dl respectively. In contrary to the 

results, Chotinsky and Mihaylov (2013) 

reported that broiler chickens that fed 

diets containing probiotics significantly 

increased their serum triiodothyronine 

level. Hatab et al. (2016) provided a 

potential causative relation between 

thyroid serum hormone and the EM 

effects as a growth-promoting of layer 

chickens.  

As for the immunoglobulins (IgG and 

IgA), the control treatment showed the 

lowest level of immune response 

compared to the rest of the treatments, 

while the rest of the treatments added 

with microbes had a significantly high 

immune response and the highest were 

EM5 in IgG (1049.93 mg/dl) and EM7.5 

in IgA (210.76 mg/dl). When tracking the 

https://www.sciencedirect.com/science/article/pii/S1687850716000030#bib12
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percentage of spleen to LBW, it is clear 

that the lowest percentage appears with 

the control treatment, while the highest 

percentage is with the treatments of EM5 

and EM7.5. EM can boost the secretion 

of immunoglobulins, and immune cells 

proliferation and promote nonspecific 

immunity stimulation such as the 

induction of the phagocytic activity of 

macrophages (Stefaniak et al.,2020). 

Ahmed  (2006) observed that birds fed 

with probiotics in their diets have 

increased serum antibodies production 

levels including IgM, interferon γ and 

IgG.  Zhang et al. (2021) reported that 

probiotics and feeding with EM highly 

promoted the IgG and IgA concentration 

in female and male broilers which 

strongly greed with the current study. 

Poultry lymphatic organs are the bursa of 

Fabricius, spleen, thymus and their 

weight directly explains the internal 

immune function strength (Slawinska et 

al., 2014). Stefaniak et al. (2020) showed 

that the treatment of a single probiotic or 

in combination can improve spleen, bursa 

of Fabricius, and thymus weight in 

broilers. In our study, different EM 

expended the best effect on the broiler 

spleen index which agreed with the 

previous findings.  

3.5. Digestive enzymes and enteric 

pathogens: 

The data shown in Table 6 shows the 

impact of adding graded levels of 

effective microorganisms on the digestive 

enzymes in the blood serum (Amylase 

Lipase and Trypsin) and gut microbes (E. 

coli and Lacto bacillus ), where the values 

of the three previous enzymes showed an 

upward trend starting from the control 

group, which included the lowest values 

of enzymes and the more the addition of 

microbes increased the values of the three 

enzymes to achieve the peak height with 

treatment EM7.5 to be (520.50 U/L 

Amylase, 26.17 U/L Lipase  and 

48.17U/L Trypsin ),then the enzyme 

values decreased with the increase of the 

addition of microbes in the EM10 

treatment to be (Amylase 519.17, Lipase 

24.50 and Trypsin 47 U/L). This results 

are in same line with those of Zhang et 

al., (2021) who showed that probiotics 

supplementation for broiler chickens 

(male and female) influentially decreased 

the number of harmful E. coli and 

Salmonella bacteria in the gut and 

augmented  the digestive enzymes. Also, 

according to recent investigations by Ye 

et al., ( 2021) and Abd El-Hack et al., 

(2020) who were conducted that broiler 

chickens that received probiotics had 

higher amylase and protease activity 

Regarding to gut microorganisms, E. coli 

shows the highest values with the control 

coefficient 7.85Log 10 cfug and it 

decreases with the augment in the EM 

level of in the diet until it reaches the 

lowest significant value with the 

treatment EM10 6.68 Log 10 cfug. As for 

Lacto, the lowest value appears with the 

control 6.89 the values increase with the 

addition of effective microorganisms in 

the diet to achieve the peak height with 

treatment EM10 7.87 Log 10 cfug. The 

present findings agreed with those of 

Hamad et al.  (2020) who showed that 

1% EM had the best impact in decreasing 

the pathogenic tested bacteria growth E. 

coli. and S. aureus. 

Effective microorganism, specially 

lactobacillus is much appropriate for 

poultry and animals, because its growth 

inhibits the activation ofpathogenic 

microorganism and promoting 

nonpathogenic microorganism by 

producing different metabolites, which 

causes an improvement to the 

environment of intestinal microecological 
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(Attia et al., 2018). The wide spared 

encountered pathogenic microorganism in 

poultry farming are Salmonella, E. coli 

enterica (Vieco et al., 2019). In this 

study, Effective microorganism 

supplementation which consists of 

Lactobacillus plantarum and 

Lactobacillus casie decreased E. coli and 

improve Lactobacillus counts. The 

findings were consistent with the results 

obtained by Zhang et al. (2021) who 

noticed the same trend in the gut 

microbial population in broilers fed with 

probiotics. In general, supplementation of 

Effective microorganism in feed could 

improve competition in favor of 

beneficial bacteria in the gut's internal 

environment. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.6. Economic efficiency: 

Data presented in Table 7 shows the 

effect of adding different levels of EM to 

broiler diets on the economical efficiency 

indicating that all levels of EM had the 

highest economic efficiency than the 

control group, and the treatment EM10 

was the highest value in economic 

efficiency and relative economic 

efficiency. This may be due to the highest 

final body weight of those treatments 

compared to the control group. Our 

findings are in the same trend as 

mentioned by Dorra et al., ( 2016 ) on 

Turkey and El-Deep (2011) who reported 

that the supplementation of Effective 

Microorganisms improved economic 

efficiency as compared with the control. 

CONCLUSION 

In general, supplementation of effective 

microorganism in broiler diets could up to 

improve growth performance, blood 

biochemical and ameliorate the structure 

of the gut microflora… 
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Table (1): Composition of the basal diet at different ages of broiler chicks (Arbor 

Acres).  

 

*Each 3.0 kg of mineral and vitamin mix contain: Vit. A, 12000000 I.U; Vit. E, 10 g; **Vit. D3, 

2500000 I.U; Vit. K3, 2.5 g; Vit.B1,1 g; Vit. B2, 5 g; Vit.B6,1.5 g; Vit.B12,10g; Biotin 50 mg; 

Folic acid, 1 g; Nicotinic acid, 30 g; Pantothenic acid, 10 g; Choline 250000mg,  Zn, 55 g; Cu, 

10 g; Fe, 35 g; Co,250 mg; Se,150 mg; I, 1 g; Mn, 60 g; and antioxidant, 10 g.  **According 

NRC, 1990. 

 

 

 

Finisher 

29-35 day 

Grower 

21-28 day 

Starter 

8-20 day 

Pre –starter 

1-7 day 

Ingredient% 

68.70 61.50 57.17 55.80 Yellow Corn  

19.31 25.00 28.97 28.20 Soybean Meal (44%) 

5.82 7.46 7.78 10.17 Corn Gluten Meal (60%) 

2.50 2.00 1.40 1.20 Soyabean Oil 

0.50 0.50 0.50 0.50 L-Lysine HCL 

0.16 0.14 0.18 0.13 DL Methionine 

1.22 1.33 1.60 1.60 Calcium Carbonate 

1.12 1.40 1.73 1.73 Calcium Phosphate, Mono 

0.37 0.37 0.37 0.37 Salt, NaCl 

0.30 0.30 0.30 0.30 Vitamin and mineral mix* 

100.00 100.00 100.00 100.00 Total 

Calculated Analysis** 

86.46 86.95 87.53 87.73 Dry Matter% 

18.40 21.26 22.85 23.8 Crude Protein% 

3181 3084 2990 3000 M.E. Kcal/Kg 

3.03 2.88 2.78 2.77 Ether Extract% 

3.11 3.39 3.58 3.55 Crude Fiber% 

1.18 1.35 1.46 1.46 Lysine% 

0.52 0.55 0.61 0.60 Methionine% 

0.82 0.90 0.98 0.98 Methionine + Cysteine% 

0.85 0.90 0.97 0.97 Calcium% 

0.40 0.44 0.51 0.51 Available Phosphorus% 

Determined 

85.6 86.8 88.7 88.5 Dry Matter% 

18.29 20.85 22.77 23.89 Crude Protein% 

2.95 3.00 3.00 3.00 Ether Extract % 

5.1 4.6 4.9 5.22 Ash% 
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Table (2): Effect of dietary treatments (effective microorganism (EM)) on broilers 

growth performance. 

 

a...b 
Means within the same column with different superscript differ significantly (P≤0.05)   

SEM
1
: Pooled standard error,  LBW :Live  body weight   BWG: body weight gain,      FCR: 

feed conversion ratio, PI: performance index           GR: growth rate    EM 5= basal diet + 5ml 

EM/kg, EM7.5 = basal diet + 7.5ml EM/kg EM10 = basal diet + 10ml EM/kg 

 

 

Table (3): Effect of dietary treatments (effective microorganism (EM)) on serum 

kidney and liver functions of broilers. 

ALT Alanine aminotransferase : AST  Aspartate aminotransferase        SEM: Pooled standard 

error  Creat : Creatinine.  
a,b and c

: Means within the same column with different superscript differ 

significantly (P≤0.05 EM 5= basal diet + 5ml EM/kg, EM7.5 = basal diet + 7.5ml EM/kg EM10 

= basal diet + 10ml EM/kg

Item LBW1d LBW 35d BWG 1-35d FI 1-35d FCR 1-35d GR 1-35d 
PI 1-

35d 

Treatment effect 

Control 46.33 2194.87
b
 2148.54

b
 3746.57

 c
 1.77

 a
 191.62

 b
 127.68

 b
 

EM 5 46.48 2291.18
a
 2244.69

 a
 3807.77

 a
 1.69

 b
 191.98

 a
 138.26

 a
 

EM 7.5 46.25 2320.76
a
 2274.50

 a
 3756.43

 bc
 1.68

 b
 192.14

 a
 139.64

 a
 

EM 10 46.30 2358.33
a
 2312.03

 a
 3803.98

 a
 1.64

 b
 192.25

 a
 145.72

 a
 

SEM 0.26 29.07 29.39 5.04 0.02 0.11 3.52 

P- value  

Treatment  0.9870 0.0013 0.0012 0.0001 0.0025 0.0006 0.0102 

Item 
Kidney functions Liver functions 

Hepatosomatic 

index (HSI) 

Creatinine (mg/dl) Uric acid (mg/dl) ALT (U/L) AST  (U/L)  

Treatment effect  

Control 0.33 5.08
 a b

 6.57
 a
 264.17

 a
 1.33

 b
 

EM 5 0.3 4.14
 b
 5.8

 b
 239.17

 b
 1.71

 a
 

EM 7.5 0.32 5.49
 a
 5.72

 b
 221.67

 b
 1.48

 ab
 

EM 10 0.32 4.64
 a b

 5.68
 b
 219.17

 b
 1.50

 ab
 

SEM 0.02 0.97 0.21 8.82 0.08 

P- value  

Treatment 0.89 0.045 0.026 0.008 0.03 
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Table (4): Effect of dietary treatments (effective microorganism (EM)) on serum 

cholesterol profile of broilers.  

 
a,b and c

: Means within the same column with different superscript differ significantly (P≤0.05).             

SEM: Pooled standard error    HDL: High density lipoprotein , LDL: Low density lipoprotein 

EM 5= basal diet + 5ml EM/kg, EM7.5 = basal diet + 7.5ml EM/kg EM10 = basal diet + 10ml 

EM/kg 

 

Table (5): Effect of dietary treatments (effective microorganism (EM)) on serum 

thyroid functions and immune response kidney and liver fuctions of broilers. 

 

T3: Triiodothyronine  T4: Thyroxine   IgG , IgA Immunoglobulins Isotypes  G and A , LBW : 

Live body weights of chicks  
a...d: 

Means within the same column with different superscript differ 

significantly (P≤0.05)    SEM: Pooled standard error EM 5= basal diet + 5ml EM/kg, EM7.5 = 

basal diet + 7.5ml EM/kg EM10 = basal diet + 10ml EM/k 

Item 
Total cholesterol 

(mg/dl) 
HDL (mg/dl) 

LDL 

(mg/dl) 

Abdominal fat % to 

LBW 

Treatment effect 

Control 132.10
 a
 93.07

 ab
 39.03

 a
 1.00

 a
 

EM5 127.07
 b

³ 94.70
 a
 32.35

 b
 0.93

 b
 

EM7.5 121.17
 c
 90.72

 b
 30.39

 c
 0.90

 b
 

EM10 115.93
 d
 87.29

 c
 28.64

 d
 0.91

 b
 

SEM 1.38 0.98 0.46 0.01 

P- value 

Treatment P< 0.001 P< 0.001 P< 0.001 P< 0.001 

Item 
Thyroid hormones  Immune response 

Spleen % 

to 

 LBW 

T3  (ng/dl) T4  (ng/dl) IgG (mg/dl) IgA (mg/dl)  

Treatment effect  

Control 2.64 130.58
 a
 936.15

 c
 175.53

 c
 0.12

 c
 

EM5 2.46 132.22
 a
 1049.93

 a 
 196.86

 b
 0.16

 a
 

EM7.5 2.30
 
 128.77

 a b
 1124.03

 b  
 210.76

 a
 0.15

 ab
 

EM10 2.48
 
 125.07

 b
 1015.23

 b
 190.36

 b
 0.13

 bc
 

SEM 0.16 1.79 15.96 2.99 0.01 

P- value  

Treatment 0.53 0.064 P< 0.001 P< 0.001 P< 0.001 
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Table (6): Effect of dietary treatments (effective microorganism (EM)) on serum 

digestive enzymes and intestinal microbial count of broilers. 

E coli: Escherichia coli  cfug: logarithm of colony forming unit per gram of digesta   Lacto: 

Lactobacills spp. 
 a- b: 

Means within the same column with different superscript differ 

significantly (P≤0.05 EM 5= basal diet + 5ml EM/kg, EM7.5 = basal diet + 7.5ml EM/kg EM10 

= basal diet + 10ml EM/kg 

 

 

Table (7):  Effect of dietary treatments (effective microorganism (EM)) on broiler diets 

economic efficiency. 

*Price of Kg feed according local market December 2020    ** Price of Kg live body weight 

according to the local market December 2020.  ***net revenue per unite cost.   ****compared 

to the economic efficiency of the control group EM 5= basal diet + 5ml EM/kg, EM7.5 = basal 

diet + 7.5ml EM/kg EM10 = basal diet + 10ml EM/kg 

 

Item 
Digestive Enzymes (U/L) 

Microbial Count  

Log 10 CFU/g 

Amylase Lipase Trypsin E. coli Lacto. 

Treatment effect 

Control 341.00
 b
 14.00

 c
 34.33

 b  
 7.85

 a
 6.89

 b
 

EM5 512.33
 a
 21.17

 b
 43.67

 a
 7.29

 a b
 7.32

  a b
 

EM7.5 520.50
 a
 26.17

 a
 48.17

 a
 6.86

 b  
 7.75

 a
 

EM10 519.17
 a
 24.50

 a
 47.00

 a
 6.68

 b  
 7.87

 a
 

SEM 13.56 0.69 2.56 0.3 0.29 

P- value 

Treatment P< 0.001 P< 0.001 0.006 0.08 0.10 

Item  Control EM5 EM7.5 EM10 

Av. Feed intake, Kg feed/ Kg meat  a 1.77 1.69 1.68 1.64 

Price Kg feed (L.E.) *b 8.30 8.35 8.38 8.40 

Total feed cost C= (a×b) 14.691 14.112 14.078 13.776 

Price / one Kg gain** d 24.00 24.00 24.00 24.00 

Net revenue (L.E.) = d-c = e 9.309 9.889 9.922 10.224 

Economic efficiency *** (e/c) 0.634 0.701 0.705 0.742 

Relative efficiency **** 100.00 110.59 111.22 117.12 

Viability rate (%) 100.00 100.00 100.00 100.00 
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 الولخص العربى

الفعالت كوحفز للٌوى على أداء دجاج التسويي ، وهرهىًاث  تأثير استخذام الكائٌاث الحيت الذقيقت

، وهؤشر الكبذ ، والاستجابت الوٌاعيت ، وهسبباث  فى الذم الذهىى صىرةالغذة الذرقيت ، و

 الأهراض الوعىيت ، وهعايير هضاداث الأكسذة

إبراهين عبذالتىاب عبذالقادر  ،
   

هحوذ سعذ بهٌس ، علاء شعباى رهضاى ،
 

 رهضاى علام سيذ عبذالرسىل  

 جامعة الفيوم. –كلية الزراعة  –قسم إنتاج الدواجن 

 

أجزَج انذراست انحانُت نخقُُى حأرُز انكائُاث انحُت انذقُقت انفعانت كًضاف غذائٍ عهً الأداء ، والإَشًَاث انهضًُت 

، ويؤشز انكبذ ، والاسخجابت انًُاعُت ، ويسبباث الأيزاض صىرة انذهىٌ فً انذو  ، وهزيىَاث انغذة انذرقُت ، و

فزخا )اربىر اَكزس( عًزها َىو واحذ حى  180انًعىَت ، ويعاَُز يضاداث الأكسذة نكخاكُج انخسًٍُ. اجًانً 

كخكىث. حخكىٌ انًجًىعاث انخجزَبُت يٍ  15يجًىعاث ، بزلاد يكزراث كم يُها  4حقسًُها عشىائُا انً 

يشود بـ  عهُقت كُخزولغذاء أساسٍ بًُُا حى حغذَت انًجًىعاث انزلاد الأخزي عهً ك كُخزول ج عهُقتحُاونيجًىعت 

عهً انخىانٍ. أظهزث انُخائج أٌ جًُع  EM10و  EM7.5و  EM5 سًُج / كغى و EMيم يٍ  10و  5.5و  5.0

دي إنً ححسٍُ جًُع يخغُزاث ، يًا أ EMانًجًىعاث حهقج يسخىَاث يخذرجت يٍ انكائُاث انحُت انذقُقت انفعانت 

يزم أوساٌ انجسى وسَادة وسٌ انجسى وَسبت انخحىَم انغذائٍ ويعذل انًُى  انًذروستانًُى انًذروست خلال انفخزة 

 EMانًُى انسابقت نهًجًىعت انخٍ حى حغذَخها بًسخىي  يقاَُسويؤشز الأداء عهً انخىانٍ. حى حسجُم أفضم انقُى 

، يٍ حُذ حقهُم حًط انبىنُك. أَضا ، نى  EM5 انخً حُاونج صُصاٌوظائف انكهً نهانغذائٍ انعانٍ. ححسُج 

َخأرز يسخىي انكزَاحٍُُُ بأٌ َظاو غذائٍ حى اخخبارِ. فًُا َخعهق بىظائف انكبذ ، أظهزث انُخائج ححسُاً يهحىظًا فٍ 

ALT  وAST  ٍيع كم يسخىي يEM  ف انكبذ نـ ، وكاَج أفضم قُى وظائانكُخزول يقارَت بًجًىعتEM10   .

وظائف اسخجابت يُاعُت ،  HDL  ،LDLفٍ انعهف إنً ححسٍُ يسخىي انكىنُسخزول فٍ انذو ،  EMأدي اسخخذاو 

أداء  EM بـ. بشكم عاو ، ًَكٍ أٌ حعشس انًكًلاث انكُخزولانغذة انذرقُت ويُكزوفهىرا الأيعاء يقارَت بًجًىعت 

 الأيعاء انذقُقت. انًُى وانكًُُاء انحُىَت نهذو وححسٍ بُُت


