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ABSTRACT: This work aimed to investigate the effect of Biofactor (BF) as a water additive 

antioxidant to avoid the harmful effect of heat stress on productive performance, improving the 

immunity status and meat quality of Japanese quails. Three hundred and fifty, one-day-old 

Japanese quails were randomly allotted to  five dietary treatments (each7 replicate with 10 

birds/rep). The experimental period lasted for 6 weeks. The first treatment was reared in a separate 

room with 22-24°C 45-55% RH and used as a negative control (NC). The other treatment groups 

were reused under heat stress (39°C ± 1; 55-65% RH) for three successive days per week from 

11.00 am to 15.00 pm). The second treatment was used as positive control (PC) and supplied with 

tap water without any supplementation while, the third, fourth, and fifth treatments were reared 

under the same condition and the other experimental groups were supplied with tap water with 

additional of 25; 50 and 75 ml BF/liter of water, respectively. The results indicated that Japanese 

quail exposed to HS significantly decreased of the PC group BW, BWG, FI by 17.1, 19.5 and 10.6 

%, and impaired the FCR by 7.22% compared with NC group, at the end of the experiment 

(6wks.). However, supplementation of 75ml BF significantly increased the BW and BWG by 31.8 

and 37.9%, respectively compared with PC group, and complete recovery of the reduction in FI 

which was statically equal with NC group, also, the FCR was significantly improved by17.02% 

compared with PC group.  Also, exposure to HS significantly decreased the carcass, abdominal fat, 

pancreas, and intestinal weight and length of PC by 2.11, 1.72, 12.5, 2.36, and 6.05 %, respectively 

compared with NC group. On the other hand, the addition of different levels of BF significantly 

improved carcass  and significantly increased intestinal weight and length compared with that 

recorded for PC group. Exposure to HS significantly decreased the meat content of CP in HS 

group from 22.43 to 21.84 by 3.1% compared with NC group, while supplementation 25, 50, and 

75 ml/letter of drinking water) the content of CP was increased by 4.72, 12.41 and 14.65 %, 

respectively compared with the CP content in meat of PC group. Increasing supplementation of BF 

increased the meat content of EAAs and Non-EAA. Results indicated that PC group exposed to HS 

had a significant increase in plasma total lipid, total cholesterol, and triglyceride constituents and 

the total count coliform, anaerobic, and aerobic while the activity of GPx, TAC, LP, AST, and 

ALP, while, HDL, T3, and T4 were significantly decreased HDL, T3, and T4 activity compared to 

the other experimental groups. However, increasing supplementation of BF recovery the activity of 

GPx, TAC, LP, AST, and ALP for the groups under HS and improved all the intestinal microbiota 

hosts compared to NC and PC groups. Conclusion: Biofactor is a safe product and can used as an 

anti-heat stress reagent, and oral supplementation of Biofactor by 50 and 75 ml/letter improved the 

growth performance, biochemical parameters and improved the health of  growingJapanese quail.  
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INTRODUCTION 

The climate is one of the most important 

factors influencing production efficiency 

(Renaudeau et al., 2011; Attia and Hassan, 

2017), and heat stress is one of the most 

important environmental stressors, especially 

in warmer regions of the world (Lara and 

Rostagno, 2013). Because of their limited 

capacity to regulate their body temperature, 

birds may be at risk for irreversible 

thermoregulatory events that might affect their 

life if their body temperature rises due to an 

increase in temperature or excessive metabolic 

activity (Abbas et al., 2017). Also, (Defra 

2005 and Ayo et al. 2011). indicated that 

increased temperature and humidity can 

become lethal. An increase in the 

environmental temperature results in 

decreasing FI, BWG and increasing FCR and 

body temperature in birds reared for egg-type 

and meat-type chicken (Attia et al., 2011; 

2012;2018; Attia and Hassan, 2017; Awad et 

al., 2015; Barrett et al., 2019; Ani and Okpara, 

2019). )Aswathi et al. 2019) indicated that 

broiler breeder hens exposed to 37±1°C and 

RH 70% for 6 hours daily for 10 days reduced 

BWG by 8.3% compared to the control group. 

Several strategies have also been adopted to 

alleviate the detrimental effects of high 

environmental temperature on oxidative stress 

and the performance of poultry, dietary 

manipulations are preferable to other methods 

because of their practicability and lower cost 

(Singh et al. 2012 and Attia et al., 2018), 

rearing systems with improved ventilation 

(Abo Ghanima et al., 2020), Supplementation 

of various dietary additives such as amino 

acids  (Li et al., 2015; Saeed et al., 2018a and 

b; Jafari et al., 2021), vitamins C, E as natural 

antioxidant, )Daghir, 2008 and Attia et al., 

2009), Betaine as an antioxidant multi-

nutritional agent,  )Daghir, 2008 and Attia et 

al., 2009), dietary manipulation on electrolyte 

dietary balance (Attia et al., 2021 ), probiotics 

and postbiotic (Klemashevich et al., 2014 and 

Johnson et al., 2019) and bioactive compounds 

(Kucuk et al., 2003; Sohail et al., 2011) .  

Natural substances have been the subject of 

several researches to avoid the HS to reduce 

animal mortality, increase meat yield and 

consumer health. Liquid Biofactor (BF) 

combines synbiotics; acids; enzymes and 

immunostimulants (saccharomyces cerevisiae 

extract, beta-glucan, mannan oligosaccharides, 

organic acids,  types of vitamins, and types of 

minerals) as alternative feed additives to 

animal diets or drinking water. However, 

)Bortoluzzi et al., 2021) reported that broiler 

chickens undergoing early life stress dietary 

supplementation of BF + antioxidant 

(BF+AOx) significantly increased broiler 

BWG by 3.6, 3.8% and 4%, respectively from 

1-21d, 1-28 d, and 1-35d, and significantly 

improved FCR by 1.2 and 1.8%, respectively 

from 1-21d and -28 d. The supplementation of 

)BF +AOx( improves growth performance by 

promoting a general anti-inflammatory and 

antioxidant response in chickens undergoing 

early life stress. Also, )Bossila et al.,2023) 

indicate that adding a Biofactor to water is an 

alternative to antibiotics to enhance the 

productive performance and meat quality in -

Arbor Acres-broiler chicks. This work aims to 

investigate the power effect of Biofactor (BF) 

as a water fed additive to avoid the harmful 

effect of HS on productive performance 

parameters, as well as the possibility of used 

as an antioxidant; improving the immunity 

status and meat quality of Japanese quails. 

MATERIALS AND METHODS 
Three hundred and fifty, one-day-old Japanese 

quails were randomly allotted to  five dietary 

treatments (7 pens/treatment and 10 birds/pen) 

and were provided with individual feeders and 

drinkers. Birds were kept in galvanized wire 

cages in batteries  ( 50*90*50) with standard 

dimensions in an environmental-controlled 

lightproof house. Feed and water were 

provided ad-libitum throughout the 

experimental period. The experimental diets 

were formulated to meet the National 

Research Council recommendation (NRC, 

1994). The birds were reared (in door) either at 

an optimum temperature of 22-24°C with 

relative humidity (RH) of 45-55% serving as a 

negative control (NC) and fed with a basal diet 

(Table 1) or under  heat stress (39°C ± 1; 55-

65% RH) for three successive days a week 

from 11.00 am to 15.00 pm. The first 

treatment group was reared under normal 

conditions and fed a basal diet and tap water 

without any supplementation and used as a 

https://onlinelibrary.wiley.com/doi/full/10.1111/jpn.13496#jpn13496-bib-0010
https://onlinelibrary.wiley.com/doi/full/10.1111/jpn.13496#jpn13496-bib-0012
https://onlinelibrary.wiley.com/doi/full/10.1111/jpn.13496#jpn13496-bib-0001
https://onlinelibrary.wiley.com/doi/full/10.1111/jpn.13496#jpn13496-bib-0040
https://onlinelibrary.wiley.com/doi/full/10.1111/jpn.13496#jpn13496-bib-0068
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negative control (NC). The other experimental 

groups (NC; BF25; BF50 and BF75) were fed 

the same basal diet, while the drinking water 

was supplied with 0.0; 25; 50 and 75 ml 

BF/liter of water, respectively. The 

management and medical program were done 

according to common veterinarian care 

practice.  The Biofactor (BF) agent 

composition was presented in Table 2.      

Growth Performance 

Body weight (BW) and feed intake (FI) were 

documented for each pen at 14; 28 and 42 d of 

age. Mortality was documented daily for FI 

correction.  Body weight gain (BWG) and feed 

conversion ratio (FCR) were calculated by 

using the documented data of BW, FI, and 

mortality 

 Carcass and Meat Quality  

At 42 d of age, three birds randomly selected 

from each pen were slaughtered. `Carcass, 

abdominal fat, liver, heart, pancreas, intestinal 

weight and length, spleen and bursa were 

documented. 

Amino acid analyses 

 The amino acid composition of the meat 

samples was determined using an automatic 

amino acids analyzer after acid hydrolysis 

with 6 N HCL (reflux for 23 h ), according to 

AOAC (2005).  

Hematological Characteristics 

 At 42 days of age, blood samples were 

withdrawn from the brachial vein from each 

replicate per treatment. Blood samples were 

collected in the morning from the overnight-

fasted birds . Each sample was collected in 

two tubes; one without anticoagulant to 

determine the hematological parameters, while 

the second blood sample with heparin was 

used as an anticoagulant. Blood plasma and 

serum were obtained by centrifugation of 

blood at 1500 rpm g for 20 min and kept at -

20°C until used for analysis. Packed cell 

volume (PCV) was calculated in a fresh blood 

sample using microhematocrit capillary tubes, 

according to (Blaxhall and Daisley, 1973), 

Hemoglobin (Hgb) according to Drubkin 

(1964), Red blood cells (RBCs) and White 

blood cell counts (WBCs) as the method 

described by Hawkey and Dennett (1989) and 

blood film was prepared according to the 

method described by (Lucky, 

1977).  Triodothyronine (T3, µg/dl) and 

Thyroxine (T4, µg/dl) were determined using 

RIA kits manufactured by Diagnostic Systems 

Laboratories USA by Automatic 1275 mini–

Gamma Counter LKB according to the method 

described by Hollander and Shenkman (1974). 

Plasma alkaline phosphatase (ALP) according 

to Belfield and Goldberge (1971), uric acid 

(Ure) by the method of Bartles et al., (1972), 

plasma total lipids (Tlp) by way of Zollner and 

Krisch (1962), plasma triglycerides(Trg, 

mg/dl) by the method of Fossati and  Prencipe 

(1982), total plasma cholesterol (Chol, mg/dl) 

by the method of Stein (1986), plasma HDL-

cholesterol by the method of Lopez-Virella 

(1977), plasma LDL- cholesterol calculated 

according to Friedewald et al., (1972)  {LDL= 

total cholesterol – HDL- (triglycerides/5)}. 

Biochemical constituents were determined 

using commercial kits produced by Diamond 

Diagnostics Company (29 Tahreer St. Dokki 

Giza Egypt). Based on commercially available 

kits developed by Pasteur Lab Oratorios 

Clnicos de Colombia S.A., Reitman and 

Frankle (1957) assessed the activity of serum 

aspartate aminotransferase (AST) and serum 

alanine aminotransferase (ALT) in the blood. 

On the other hand, ALT to ALT Ratio and the 

activity of glutathione peroxidase (GPx) were 

calculated according to Ricard et al., (1992). 

Intestinal microbiota counts: The small 

intestine (from the distal end of the jejunum to 

the ileocecal junction) was removed from each 

bird to determine the number of total aerobic 

bacteria, coliform bacteria, and anaerobic 

bacteria, according to Clench and Mathias 

(1995)  

Statistical Analysis: Data were statistically 

analyzed using one-way ANOVA of SAS® 

(SAS, 2009). Variables having significant 

differences were compared using the Tukey 

test (SAS, 2009). The statistical model used 

was as follows: 

Yij= μ+Ti+eij, Where, Yij= the dependent 

variable, μ= the overall mean;  

Ti= the effect of treatments and eij= the 

random error. 

RESULTS 

Growth Performance 

The effect of heat stress (HS) and 

supplementation of different levels of Bio-

Factor (BF) through drinking water   body 

weight (BW) and body weight gain (BWG) of 
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Japanese quail during growing periods 2-6 

wks of age are shown in (Table 3). The results 

indicated no significant differences were 

observed on the body weight (BW) at 2 wk of 

age. However, continues subjected to HS, the 

BW and BWG of the birds on positive control 

group (PC) was significantly decreased 

compared with the negative control (NC), the 

BW was decreased by 13.4 and 17.1%, 

respectively at and BWG was decreased by  

19.5 % during 2-6 wk of age. On the other 

hand, the groups under HS witch 

supplemented with different levels of BF 

recorded significantly increased on BW and 

BWG during different experimental periods (2 

and 6 wk; 2-4, 4-6 and 2-6 wks). The highest 

BW was recorded for the groups supplied with 

50 and 75 ml BF/ liter at 4 and 6 wks of age 

and the group supplied with75 ml/letter at 6 

wks of age. Also, the highest BWG was 

recorded for the groups supplied by 50 and 75 

ml BF/ liter during 2-4 wks and by 25, 50 and 

75 ml BF during 4-6 wks and by 75 ml BF 

during 2-6 wks of age. Generally, grower 

group exposed to HS (PC) recorded the lowest 

amount of FI compared with the NC group by 

19.3, 11.5 and 10.3 % during 2-4, 4-6 and 2-6 

wks of age, respectively. Also, the same trend 

were observed, since the PC group was 

significantly recorded the lowest amount of FI 

compared to the other experimental groups 

under HS and supplied with BF during the 

same periods. Harmony, with the previous 

results the PC group had significantly worst 

FCR compared with the NC group during 

different experiment periods.  The reduction of 

CHS (PC) on FCR during 2-4, 4-6 and 2-6 

wks of age are 51.5, 6.74 and 7.22%, 

respectively compared with that recorded on 

NC group.. However, the experimental groups 

under HS and supplied with BF by different 

levels observed an improvement on the FCR 

during different periods compared with that 

recorded for PC group.   

Carcass treats  

The effect of HS and supplementation of 

different levels BF through drinking water on 

the on the carcass traits of Japanese quail are 

shown in (Table 4). The results indicated that, 

HS significantly decreased percentage of 

carcass, abdominal fat, pancreas and intestinal 

weight and length of PC by 2.11, 1.72, 12.5, 

2.36 and 6.05 %, respectively compared with 

NC group. However, the other carcass treats 

(liver, heart, spleen, thymus and bursa %) 

were not differed and statistically equals with 

the values recorded for NC group. However, 

the results showed that, addition of different 

levels of BF significantly improved and 

complete recovery of carcass % and 

significantly increased intestinal weight and 

length compared with that recorded for PC 

group. On the other hand, the concentration of 

malondialdehyde (MD) in meat after 0 h and 

after 48 h of storage in the refrigerator was not 

differed and statistically equal among different 

experimental groups. 

Meat (breast + thigh) amino acids quality  
Results in Tables (5) summarized the content 

of total protein and amino acids (AAs) 

deposition in meat (breast + thigh) of Japanese 

quail at fed different levels of BF. The results 

indicated that, HS significantly decreased CP 

content in HS group from 22.43 to 21.84 by 

3.1% compared with NC group. However, 

with the increased of BF supplementation 25, 

50, and 75 ml/letter of drinking water) the 

content of CP was increased by 4.72, 12.41 

and 14.65 %, respectively compared with the 

CP content in meat of PC group also with the 

previous supplementation levels the content of 

CP was increased by 1.51, 9.0 and 11.14 %, 

respectively compared with the content in 

meat of NC group.  

The results of EAAs content of meat indicated 

that HS significantly decreased percentage of 

Meth and IsoL content in HS group From 

19.74 and 7.59 % compared with NC group, 

while the other EAAs were not affected and 

statistically equal with the content of NC 

group. However, increasing supplementation 

of BF increased the meat content of EAAs, 

and the highest content almost recorded for the 

groups supplied with 50 and 75 ml BF/letter 

compare the other experimental groups.  Also, 

the results indicated that the nonessential 

amino acids measured on meet tissue was 

statistically equal for the NC and PC groups, 

except the content of aspartic acids which was 

significantly decrees due exposing to HS. 

Harmony, with the results of EAAs, increasing 

supplementation of BF increased the meat 

content of NAAs and the total NEAAs, the 

highest content recorded for the groups 
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supplied with 50 and 75 ml BF compare the 

other experimental groups.     

Blood hematology and biochemical 

constituents:  
Results presented in Table (6) showed that NC 

quail group exposed to HS had a significant 

decreased on RBCs count by 8.83% compared 

with the count of NC group. On the other 

hand, the RBCs count was gradually increased 

by increased supplementation of BF, but not 

achieved complete recovery as NC group. 

Otherwise, the PC group under HS had a 

significant increased on eosinophils % and 

H/L ratio compared with the count of NC 

group and gradually decreased by increased 

supplementation of BF. However, the PCV, 

Hgb, WBCs count, heterophils, basophils, 

monocytes and lymphocytes % were 

statistically equals with the NC group. 

The results indicated that PC group exposed to 

HS had significantly increasing in plasma total 

lipid, total cholesterol and triglyceride 

constituents compared to the other 

experimental groups, while high density 

lipoprotein (HDL) was significantly decreced, 

Table (7).  In generally supplementation the 

quale groups under HS by BF improved the 

lipid profile, while low density lipoprotein 

(LDL) was not deferred among different 

experimental groups. However, the 

concentration of glutathione peroxidase (GPx), 

total antioxidant (TAC), lipid peroxide (LP), 

aspartate amino transferase (AST) and alkaline 

phosphatase activity (ALP) were significantly 

increased in blood of the PC group compared 

to the concentrations in NC group. 

Counteractively, exposing to HS significantly 

decreased the activity of triodothyronine (T3) 

and thyroxin (T4) in PC group compared to 

the activity on NC group. Otherwise, the 

concentration of uric acid and the activity of 

alanine amino transferase (ALT), were not 

significantly differed among all experimental 

groups (Table 7). However, increasing 

supplementation of BF recovery the activity of 

GPx, TAC, LP, AST and ALP for the groups 

under HS.  

Intestinal microbiota 

Table (8) represented the effect of heat stress 

(HS) and supplementation of different levels 

of (BF) through drinking water on the on the 

intestinal microbiota. However, the PC group 

(exposing to HS) increased on the total count 

coliform, anaerobic and aerobic compared to 

the count on NC group. On the other hand 

continues suspected to HS with 

supplementation of BF lowered and improved 

all the intestinal microbiota host compared to 

NC and PC groups. 

DISCUSSION 

Considering the enhancement in 

environmental temperature, it is essential to 

identify the adverse effects of high ambient 

temperature on poultry. Heat stress (HS) 

occurs when the ambient temperature goes 

over 27 C
0
 (Bollengier-Lee et al., 1999; Attia 

et al., 2006). Goblet warming and climate 

change represent a new important challenge 

for poultry breeders (Attia et al., 2009, 2012; 

Munonye et al., 2023). In this respect, the 

current research indicated that exposed 

Japanese quail to HS significantly decreased 

BW and BWG at the end of the experiment (6 

wks) by 31.76 and 37.86 %, respectively, 

compared with PC group. Also FI and FCR 

were significantly decreased by 10.3 and 

7.22% at 6 wks of age compared with PC 

group. However, supplementation of the 75 ml 

BF/letter significantly increased both BW and 

BWG by 31.76 and 37.57%, respectively, and 

complete recovery of the amount of FI and 

improved the FCR by 17.0%, respectively, 

compared with PC group, at the end of the 

experimental period (6 wks of age). The 

results obtained were in agreement with the 

previous study, that exposure to HS reduced 

growth rate (Attia et al., 2011; Aswathi et al., 

2019). )El-Sheikh et al. 2004) documented that 

laying Japanese quails subjected to solar 

radiation temperature in summer significantly 

decreased body weight and FI compared to the 

unsubjected group. Also, )El-Habbak et al. 

2011) indicated that body weight and BWG, 

FI, and FCR of Arbor Acer broiler were 

negatively affected by HS. However, the 

herein results indicated that the groups under 

HS and supplemented with 50 and 75 ml BF/ 

liter at 4 and 6 wks of age significantly 

increased BW compared with NC and PC 

groups by 20.5, 22.7%,  respectively at 4wks 

of age, and by 9.27 and 31.8%, respectively at 

6 wks of age. Also, the BWG for the group 

supplied with 75 ml BF/ liter during 2-4 wks 

and 4-6 wks and by 75 ml BF were 
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significantly improved compared with NC and 

PC groups by 13.1 and 36.6% respectively 

during 4-6 wks of age and by 10.9 and 37.9 % 

respectively during 2-6 wks of age. Also, 

supplemented with 25, 50 and 75 ml BF/ liter 

during 4 -6 and 4-6 wks of age were 

significantly recovery the amount of FI and 

statistically equal with NC and significantly 

improved compared with NC 

groups.  Moreover, FCR was significantly 

improved during different periods of the 

experimental compared with NC and PC 

groups by 8.76 and 39.4 %, respectively 

during 2-4 wks of age, 29.4 and 20.6 %, 

respectively during 4-6 wks of age and by 

11.03 and 17.02 %, respectively during 2-6 

wks of age. These results are in agreement 

with )Bortoluzzi et al., 2021) that broiler 

chickens under early life stress dietary 

supplementation of BF + antioxidant 

(BF+AOx) significantly improved FCR by 1.2 

and 1.8%, respectively, from 1-21d and -28d, 

and increased broiler BWG by 3.6, 3.8%, and 

4%, respectively, from 1-21d, 1-28d, and 1-

35d. By encouraging a broad anti-

inflammatory and antioxidant response in hens 

experiencing early life stress, BF +AOx 

supplementation enhances growth 

performance. 

However, )Bortoluzzi et al., 2021) found that 

broiler chickens under early life stress dietary 

supplementation of BF + antioxidant 

(BF+AOx) increased broiler BWG by 3.6, 

3.8%, and 4%, respectively, from 1-21d, 1-

28d, and 1-35d, and significantly improved 

FCR by 1.2 and 1.8%, respectively, from 1-

21d and -28d. Supplementing with BF+AOx 

improves growth performance in hens under 

stress in their early lives through the 

stimulation of a wide anti-inflammatory and 

antioxidant response. 

However, Bacillus subtilis and Bacillus 

licheniformis, which have been widely used as 

a cell factory for microbial production of 

chemicals, enzymes, and antimicrobial 

materials for industry, agriculture, and 

medicine, may be responsible for the 

improvement in Japanese quality over time 

that resulted from BF supplementation (Su et 

al., 2020; Ramiez-Olea, et al., 2022). The use 

of bacterial probiotic strains and their 

metabolic products is thought to be a novel 

strategy for the management and prevention of 

a variety of infectious diseases (Yang et al., 

2014). Bacillus subtilis and Bacillus brevis 

produce 66 derived antimicrobials and 23 

peptide antibiotics, respectively (Stoica et al., 

2019). Additionally, according to )Shleeva et 

al. 2023), Bacillus licheniformis generates a 

variety of antibiotic compounds, such as 

bacteriocins, which are effective against 

fungal pathogens, amoeba cells T., and both 

Gram-positive and Gram-negative bacteria. 

Therefore, adding Bacillus subtilis and 

Bacillus licheniformis enhanced animal 

development, avoided illness, and improved 

intestinal function in mice (Su et al., 2020; Lee 

et al., 2019). It is produced as endospores, 

which enter the animal's digestive tract and 

rapidly reactivate to release highly active 

proteases, such as lipases and amylases in the 

upper intestinal tract. These enzymes aid in the 

breakdown of complex carbohydrates found in 

plant feed. Additionally, B. subtilis is capable 

of producing polypeptides that efficiently 

increase feed digestibility by acting 

antagonistically against gut infections. 

Additionally, according to )Kovacs et al., 

2019), B. subtilis may form biofilms and 

stimulate the production of nitric oxide (NO) 

and quorum-sensing pentapeptide, both of 

which can postpone the host's ageing process. 

These findings align with Table 9's findings, 

which showed that the PC group exposed to 

HS had higher intestinal total coliform, 

anaerobic, and aerobic counts than the NC 

group, while the intestinal microbiota host was 

improved by supplementing HS groups with 

BF. These findings concur with those of )Attia 

and Hassan 2017), who found that exposure to 

HS impairs digestive function, alters 

hypothalamic peptides implicated in appetite 

regulation, reduces the activity of trypsin, 

chymotrypsin, and amylase, and reduces the 

absorption of nutrients, and changes in 

intestinal morphology. Additionally, )Johnson 

et al., 2019) found that postbiotics could 

decrease the mortality of hens and the 

detrimental impacts of infections such 

Clostridium perfringens. However, by 

concurrently improving the Disease activity 

index, reducing the length of the mice's colon, 

significantly lowering the microbiota, reducing 

the infiltration of neutrophils and macrophages 
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into the colonic tissue, and avoiding physical 

mucosal damage in mice, salicin (one of BF's 

components) significantly decreased intestinal 

inflammation (Verma et al., 2019). Similarly, 

salicin may lower the amount of lung bacteria 

in mice, according to )Jiang et al., 2023). The 

lectins presented on BF cued on factors of the 

ability to improve intestinal colonization and 

immune response. These findings concur with 

those of numerous researchers, including 

)Lutful Kabir 2009), who found that feeding 

chicken a diet containing different 

Lactobacillus species can stimulate several 

immune response components. )Kobierecka et 

al., 2017 and Neal-McKinney et al., 2012) 

showed that a chicken meal supplemented 

with Lactobacillus species, such as L. 

crispatus, L. salivarius, L. helveticus, and L. 

gallinarum, decreased the amount of 

Campylobacter colonisation in the avian 

cecum. Additionally, lactobacilli fermentum 

decreases the colonisation of C. jejuni in hens 

and hinders its capacity to infiltrate intestinal 

epithelial cells and survive (Taha-Abdelaziz et 

al., 2019). Similarly, postbiotics have been 

used to identify compounds generated during 

the metabolic processes of microbes and 

lessen the detrimental effects of infections 

(such Clostridium perfringens) on hens and 

mortality, according to )Johnson et al., 2019). 

Additionally, according to )Sefcova et al., 

2020 a,b), providing L. fermentum to 4-day-

old hens enhances the intestinal architecture of 

birds who have been exposed to infections. 

Concerning the AAs effect on elevating the 

harmful of HS, consequent supplementation of 

BF which contains some AAs (lysine, 

methionine, valine, threonine, tryptophan, and 

arginine) cud presented on the solution of the 

degradation of the harm effect of HS recorded 

in the current study. However, amino acids are 

well-documented to function not only as 

protein constituents but also as important 

physiological and behavioral regulators, and 

this includes the regulation of stress responses 

(Asech et al., 2006; Erwan et al., 2014). The 

results are in agreement with several research 

in this respect, increased dietary levels of 

certain amino acids could be useful to 

counteract the negative effects of heat stress in 

chickens. These results are in agreement with 

)Temim et al., 2000a, b) who indicated that 

amino acid metabolism and protein pools are 

gradual changes during hyperthermia. 

Additionally, )Habashy et al., 2017) reported 

that the HS group consumed and retained AAs 

at significantly lower levels than the control 

group. Accordingly, a number of researchers 

found that supplementing hens with AA 

improved their performance (Saeed et al., 

2018a and Saeed et al., 2018b). )Jafari et al. 

2021) indicated a reduction in the plasma 

concentration of amino acids as a result of heat 

stress exposure.  However, previous research 

documented that amino acids affected several 

physiological functions, including stress 

responses (Chowdhury et al., 2020). For 

example,)Han et al., 2020) showed that dietary 

methionine supplementation improved protein 

deposition and improved growth of broilers 

under heat stress in acute heat-exposed 

broilers. Incorporation of cysteine is necessary 

since it is a major component of glutathione 

(GSH) which has a greater role as an 

antioxidant in the body (Lin et al., 2006; Azad 

et al., 2010). Also, )Kalvandi et al., 2019( 

suggest that dietary supplementation with Met 

could improve the performance, immunity, 

and antioxidant status of quails by reducing 

the negative effects of HS.  )Yahav 2015) 

reported that broilers treated with L-Leu might 

be considered to be an adaptive strategy under 

continuous heat stress.Balnave and )Oliva 

1991) reported that exposure to heat stress 

significantly decreased the absorption of 

arginine (Arg). The findings of this study 

indicated the same results, since the deposition 

of several AAs in meat was decreased due to 

exposing quail to HS, and supplementation of 

BF could recover the degradation of meat AAs 

content Table (4). The current results indicated 

that total EAA and NEAAs have significantly 

increased in quail supplies with 50 and 75 ml 

BF/liter. )Han et al., 2020) showed that dietary 

methionine supplementation improved protein 

deposition in acute heat-exposed broilers. 

Therefore, amino acids could play an 

important role in protecting the growth of 

broilers under heat stress. )Kalvandi et al., 

2022) concluded that supplementation of Arg 

at a higher level than NRC (1994) 

recommendation can alleviate the adverse 

effects caused by HS in breeder quails.in 

agreement with these results exposure to HS, 
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the carcass, abdominal fat, pancreas, and 

intestinal weight and length for the PC group 

were significantly decreed by 2.11, 1.72, 12.5, 

2.36, and 6.05 %, respectively compared with 

NC group. Otherwise, the addition of different 

levels of BF significantly improved and 

complete recovery of carcass % and 

significantly increased intestinal weight and 

length compared with that recorded for PC 

group (Table 4). These findings agree with 

those of )Attia and Hassan 2017), who found 

that HS impairs digestive function, including 

altering hypothalamic peptides that regulate 

appetite, reducing the rate at which feed 

residue passes, lowering trypsin, 

chymotrypsin, and amylase activity, 

influencing intestinal morphology, and 

affecting nutrient absorption. However, as 

thyroid hormones promote intestinal 

development, the decrease in intestinal weight 

can be a reflection of the decreased T3 

synthesis under HS (McNabb, 1993). Also, 

)Bossila et al., 2023) indicate that adding 

Biofactor to water enhances the meat quality 

in -Arbor Acres-broiler chicks. Moreover, the 

quality of the meat was not degraded, since the 

meat concentration of malondialdehyde (MD) 

in fresh meat at 0 h and after 48 h of storage in 

the refrigerator were statistically equal (Table 

4). However, exposure to HS causes several 

changes in the blood chemistry and 

biochemical changes, in the current study the 

PC group had a significant decrease in RBCs 

count by 8.83%. Also PCV was numerically 

decreased compared with the count of NC 

group. These results are in agreement with 

)Attia and Hassan 2017) who indicated that 

exposure to HS significantly decreased PCV 

compared to the thermoneutral group. In the 

same line, the results obtained indicated that 

exposure to HS significantly increased the 

heterophil/lymphocyte ratio (H/L) compared 

with the NC group Table (6).  However, 

supplementation HS groups with BF courses 

gradually decrease the H/L ratio. These results 

are compatible with )Felver-Gant et al., 2012) 

and Tamzil et al., 2014).  Also, )Altan et al., 

2003) observed that blood lymphocytes 

decrease and increase on heterophils, which 

led to increasing in blood H/L ratio from 0.24 

to 0.42 in heat-stressed broilers. )Harmony, 

Olfati et al., 2018) found that H/L ratio was 

increased by 45% in the broiler chickens 

exposed to stress in comparison to birds in the 

thermal natural group. The increase in H/L 

ratio may be due to exposure to HS increases 

the release of corticosterone which causes the 

dissolution of lymphocytes in lymphoid 

tissues, leading to lymphopenia and an 

increase in heterophil release by the bone 

marrow (Borges et al., 2004). The 

improvement in H/L ratio and the other 

parameters may be due to the supplementation 

of AAs (some component on BF) may have 

rule on alleviating the harmful of HS, as the 

results obtained by )Asech et al., 2006; Erwan 

et al., 2014) who indicated that amino acids 

had an important to regulator the physiological 

and behavioral, and this includes the 

regulation of stress responses. However, the 

current results are compatible with the 

previous research, that exposure to HS 

significantly impaired the physiological 

parameters since the PC group exposed to HS 

had a significant increase in plasma total lipid, 

total cholesterol, and triglyceride constituents, 

while HDL was significantly decreased (Table 

7). These results are compatible with )Attia 

and Hassan 2017 and Aswathi et al., 2019) 

who indicated that chronic HS had a 

significant increase in plasma cholesterol. )Li 

et al.2019) documented that the concentration 

of triglycerides was increased in response to 

acute heat stress.  Consequently, )Kalvandi et 

al., 2019) indicated that the high-density 

lipoprotein (HDL-cholesterol) was 

significantly lower in the HS group compared 

to the group under the natural environmental 

group. Generally, supplementation of the quale 

groups under HS by BF improved the lipid 

profile. The current results indicated that the 

AST and ALP activity were significantly 

increased compared to the NC group (Table 

7). These results agree with )Attia et al., 2017; 

2018 and Attia and Hassan 2017) who 

demonstrated that chronic HS significantly 

increases the aspartate aminotransferases 

compared to the control group. Also, )Badran 

and Abd-Elaal 2020) observed that exposure 

to HS significantly increased the activity of 

Alk-P enzyme. On the other hand, )Attia et al., 

2018) indicated that the activity of serum ALT 

enzyme was greatest in hens reared under heat 

stress. Furthermore, known that heat stress can 
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enhance the antioxidant enzyme activities 

which have a protective response against 

oxidative stress, in this concept, the current 

results indicated that the antioxidant 

parameters and immunity function for the PC 

group were significantly increased. The results 

indicated that the concentration of glutathione 

peroxidase (GPx), total antioxidant (TAC), 

lipid peroxide (LP), aspartate aminotransferase 

(AST), and alkaline phosphatase activity 

(ALP) were significantly increased in blood of 

the PC group compared to the concentrations 

in NC group, while the activity of 

triiodothyronine (T3) and thyroxin (T4) 

significantly decreased. These results were in 

agreement with observations reported in 

several researches conducted by )Devi et al., 

2000 and Thomas 2000) who documented that 

antioxidant enzyme activities have been 

increased under HS conditions as a protective 

response against oxidative stress. Also, El-

)Sheikh et al., 2009) indicated that the immune 

function of birds may depress the immune 

function in HS conditions. The same results 

were observed by )Tan et al., 2010; Habashy 

et al., 2019), 

)Altan  et al., 2003, and Perederiy 2023). 

)Mujahid et al., 2007 and Tan et al., 2010) 

reported that reusing the environmental 

temperature led to an increase the lipid 

peroxidation which causes oxidative stress and 

tissue damage. In the same respect, )He et al. 

2018) observed that serum antioxidant enzyme 

activities and MAD concentration significantly 

increased under HS and significantly decreased 

the levels of Catalase enzyme compared with 

the group under normal conditions. As regarded 

in our study )Badran and Abd-Elaal 2020) 

indicated that thyroid hormones T3 and T4 

concentrations were significantly lowered in 

heat-stressed hens as compared with the control 

ones. In the same line, )Wolde et al., 2011) 

documented that exposure to warm 

temperatures led to an alteration in the activity 

conversion of T4 to T3, and both T3 and T4 are 

depressed following. Also, )Anjum et al., 2016) 

reported the production of T3 under HS was 

decreased, while T4 production was also 

affected either towards decline, increase, or no 

change. Counteractively, some research 

indicated the opposite results, as reported by 

)Sohail et al., 2010 and Wan et al. ,2017) that 

T4 concentrations did not change or decrease in 

the high-temperature. Also, )He et al., 2018) 

reported that T3 concentration was increased 

under HS conduction and thus may be due to 

the increase in the concentration of 

adrenocorticotropic hormone (ACTH), also 

they reported that T4 had a varying effect on its 

concentration. Also, )Perederiy, 2023) found a 

significant increase in glutathione peroxidase 

activity and this decrease in GSH-Px seems 

quite logical, based on the known fact that 

GSH-Px protects the body’s cells from 

oxidative stress, inhibits inflammation and 

oxidant-induced regulated cell death, catalyzes 

the breakdown of hydrogen peroxide, and 

oxidizes glutathione. Moreover, )Zulkifi et al. 

,2002 and El-Sheikh et al., 2009) showed that 

environmental stress might depress the immune 

function and inflammatory cytokines of birds 

due to impeding the production of antibodies 

and effective cell-mediated immunity. Also, 

)Sahin et al.,  2010) found that quail suffering 

from chronic heat stress had reduced hepatic 

GSH-Px activity. However, supplementation of 

Bf improved the immunity and antioxidant 

function (table 7) incompatible with the 

observation of )Bortoluzzi et al., 2021) who 

documented that BF supplementation 

significantly reduced the expression of IL-1b in 

the broiler lungs on d 7 and significantly 

increased the expression of IL-6 and IL-10 (P = 

0.03) in the liver. In the same 

respect,   )Rahimnejad et al., 2020) indicated 

that biofactors as metabolites from a yeast cell 

hydrolysate showed antioxidant effects in fish 

hepatocytes by enhancing the activity of 

superoxide dismutase, catalase, and glutathione 

peroxidase. Also, )Johnson et al., 2019) 

reported that postbiotics predominantly affect 

the innate immune response and appear 

immunomodulatory. As regarded, probiotics 

are referred to in animal production as direct-

fed microbial and it is not digestible by the host 

and are specifically selected to foster the 

growth of beneficial gut bacteria and have a 

positive impact on host health )Klemashevich 

et al., 2014). Also, )Blacher, et al., 2017) 

mention that microbial metabolites of beneficial 

gut bacteria (as postbiotics) have a role in the 

regulation of the immune system. In the same 

line, )Verma et al., 2019) indicated that salicin 

one of BF components suppressed the 

https://www.tandfonline.com/author/Altan%2C+%C3%96
https://www.tandfonline.com/author/Altan%2C+%C3%96
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pathological conditions and significantly 

reduced intestinal inflammation by 

simultaneously improving in disease activity 

index DAI in mice and preventing physical 

mucosal damage. Also, Bacillus subtilis (one of 

BF components and the key Gram-positive 

model bacterium) is a highly efficient protein 

secretion system and adaptable metabolism, 

thus it has excellent physiological 

characteristics and highly adaptable metabolism 

(Su, et al., 2020). Additionally, B. subtilis and 

Probiotic B. licheniformis are effective 

multipurpose probiotics that have the ability to 

improve nutrient absorption and inhibit the 

growth of harmful bacteria (Olmos et al., 2020; 

Shleeva et al., 2023).As a result, B. subtilis is 

commonly used as a microbial addition to 

enhance animal intestinal function, enhance 

development, and resist against illnesses )Lee 

NK, Kim WS, Paik HD ,2019). Also, according 

to )Romo-Barrera et al., 2021), probiotics 

belonging to the genus Bacillus, including B. 

subtilis and B. licheniformis, are harmless 

bacteria that also improve health via the 

generation of metabolites.  

 CONCLUSION 

Biofactor is a safe product and can used as an 

anti-heat stress reagent through its components 

(AAs; Baciilus sabtilis; Bacillus licheniformis; 

Lactin and Salicin). The oral supplementation 

of Biofactor by 50 and 75 ml/letter of drinking 

water can improve the growth performance, 

biochemical parameters and improve the health 

of   growing Japanese quail.       

 

 

 

 

Table (1): Composition and calculate analysis of the experimental diets through the growing 

period: 

Ingredients 
Basal diet 

(%) 
Calculated analyses

*** Percentages 

Corn yellow  52.90 Crude protein (%) 24.08 

Soybean meal (44%) 33.15 ME (Kcal/kg diet) 2970 

Concentrate (50%)* 10.0 Ether extract (%) 2.43 

Di-calcium phosphate 0.75 Crude fiber (%) 1.16 

Limestone  1.00 Lysine (%) 1.42 

Soya-Oil 1.40 Methionine (%) 0.76 

Vit.and min mix.**  0.30 Calcium (%) 1.08 

NaCl 0.5 Av. Phosphorus 0.49 

Total  100   

* Concentrate: ME (K cal/kg) 2550, Crude protein 50%, Crude fiber 1.19%, Crude fat 6.16%, Calcium 

7.3%, Phosphorus 3.2%, NaCl 1.44%, Methionine 1.65%, Methionine & Cystine 1.98%, Lysine 2.58%. 

**   Each kg of vitamin and minerals mixture contained: Vit. A, 4,000,000 IU; Vit. D3, 500,000 IU; Vit, E, 

16.7 g., Vit. K, 0.67 g., Vit. B1, 0.67 g., Vit. B2, 2 g., Vit. B6, 0.67 g., Vit. Bi2, 0.004 g., Nicotinic acid, 

16.7 g., Pantothenic acid, 6.67 g., Biotin, 0.07 g., Folic acid, 1.67 g., Choline chloride, 400 g., Zn, 23.3 g., 

Mn, 10 g., Fe, 25 g., Cu,1.67 g., I, 0.25 g.,Se, 0.033 g.,Mg, 133.4 g. 
***

 According to NRC (1994). 
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Table (2): Biofactor analysis (each 1000 ml contains): 

Ingredients Value  

(Amino acid)  

Lysine  7.690 mg 

Methionine 3.950 mg 

Valine 1.100 mg 

Threonine 11.000 mg 

Tryptophan  1.110 mg 

Arginine  1.389 mg 

(Bacteria)  

Baciilus sabtilis 2.5
10 

 cfu 

Bacillus licheniformis 2.5
10

 cfu 

(Acids)  

Lactin  16.000 mg 

Salicin 0.975 mg 

 

 

Table (3): Effect of Bio-Factor  on some productive performance traits of Japanese quail during 

growing periods  

Treatment 

 Items 

NC Heat stress groups (HS) SEM P Value 

PC BF, 25 BF, 50 BF,75 

Body weight (g) 

2 Wk 30.4 30.1 30.4 30.8 30.8 0.646 0.979 

4 Wk 127
b
 110

c
 129

b
 136

a 
135

a 
2.049 0.042 

6 Wk 205
b
 170

c
 217

ab
 218

ab 
224

a
 3.110 0.039 

Body weight gain (g/chick/period) 

2-4 Wk 93.3
 b
 81.1

 b
 98.9

 ab
 105

 a
 104

 a
 1.982 0.0392 

4-6 Wk 78.9
  b 

65.3
c 

87.5
a
 82.5

ab
 89.2

a
 2.095 0.043 

2-6 Wk 174
c
 140

d
 186

b
 187

b
 193

a
 3.109 0.025 

Feed consumption(FC) (g/chick/period) 

2-4 Wk 187
a 

151
b
 188

a 
186

a 
183

a
 3.083 0.041 

4-6 Wk 269
 a
 238

 b
 269

 a
 267

 a
 257

 a
 1.235 0.042 

2-6 Wk 456
 a
 409

 b
 458

 a
 453

 a
 451

a
 4.016 0.039 

Feed conversion ratio(FI) (g feed/g weight gain) 

2-4 Wk 1.94
 b
 2.92

a
 1.90

   b
 1.77

 c
 1.77

 c
 0.049 0.0298 

4-6 Wk 3.41
b
 3.64

a
 3.08

b 
3.24

b 
2.89

c 
0.210 0.0425 

2-6 Wk 2.63
 b
 2.82

 a
 2.46

 bc
 2.42

 bc
 2.34

 c
 0.055 0.035 

a,b,c
 means having different superscripts in the same row are significantly different (P<0.05).  SEM: standard 

error of means, P value: probability level. NC= negative control group without supplementation of bio-

factor; PC = positive control group under HS without supplementation of bio-factor; BF25= 25 ml bio-

factor /liter; BF50 = 50ml/liter bio-factor (HS); BF75= 75 ml /liter; Heat stress  
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Table (4): Effect of  Bio-Factor  on some carcass traits of Japanese quail at 6 weeks of age 

              Treatment 

 Items 

NC Heat stress groups (HS) 

SEM 
P 

Value PC BF, 25 BF, 50 BF,75 

Carcass (%) 74.42
ab

 72.85
b
 74.95

ab
 76.95

a
 77.73

a
 0.641 0.035 

Abdominal fat (%) 1.16
b
 1.14

c
 1.20

ab
 1.27

a 
1.29

a
 0.173 0.028 

Liver (%) 1.872 1.980 1.995 1.962 2.013 0.270 0.233 

Heart (%) 0.753 0.790 0.833 0.857 0.911 0.070 0.429 

Pancreas (%) 0.321
b 

0.281
c 

0.342
a 

0.327
a 

0.326
a
 0.212 0.032 

Intestines weight (g) 8.47
b
 8.27

c
 8.30

b
 9.60

a
 9.80

a
 0.355 0.0021 

Intestineslength(cm) 75.25
b
 70.70

c
 80.29

a
 84.50

 a
 84.89

 a
 0.565 0.0001 

Spleen (%) 0.069 0.073 0.079 0.069 0.074 0.058 0.890 

Thymus (%) 0.194 0.185 0.186 0.0181 0.180 0.103 0.655 

Bursa (%) 0.127 0.133 0.122 0.131 0.129 0.084 0.086 

MD (nmol/g tissue, 0h) 9.886 9.676 9.423 10.140
 

10.068
 

0.462 0.049 

 MD (nmol/g tissue, 48 h) 12.503 12.316 12.233 11.954 12.433 0.424 0.053 

  
a,b,c

 means having different superscripts in the same row are significantly different (P<0.05).  SEM: 

standard error of means, P value: probability level. NC= negative control group without supplementation of 

bio-factor; PC = positive control group under HS without supplementation of bio-factor; BF25= 25 ml bio-

factor /liter; BF50 = 50ml/liter bio-factor (HS); BF75= 75 ml /liter; Heat stress, WHC=Water holding 

capacity (Cm
2
)  MD (0 h)= Malondialdehyde in meat on fresh carcass   MD (48 h)= Malondialdehyde in 

meat after 48 hours storage in the refrigerator 
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Table (5): Effect of Bio-Factor on meat (breast + thigh) amino acids contents of Japanese quail at 6 

weeks of age.  

       Treatment 

Items 

NC Heat stress groups (HS) 
SEM 

P 

Value PC BF, 25 BF, 50 BF,75 

Total protein content 22.53
bc

 21.84
c
 22.87

bc
 24.55

a
 25.04

a
 0.14 0.001 

EAA (g/100 g protein) 

Methionine 0.67
b 

0.52
c 

0.52
b 

0.70
a 

0.71
a 

0.06 0.001 

Lysine  2.18
b 

2.02
b 

1.99
b 

2.97
a 

2.96
a
 0.13 0.001 

Leucine  2.12
b 

2.16
b 

2.18
ab 

2.20
ab 

2.22
a
 0.08 0.001 

Isoleucine 1.45
a
 1.34

b 
1.33

b 
1.46

s 
1.48

s 
0.06 0.001 

Threonine 0.99
b 

0.92
b 

1.03
a 

1.04
a 

1.03
a 

0.0015 0.001 

Phenylalanine  0.94
b 

0.93
b
 0.98

a
 0.97

a
 0.98

a
 0.0018 0.001 

Valine 1.31
 b
 1.33

 b
 1.32

 b
 1.41

 a
 1.39

 a
 0.05 0.001 

Histidine 0.97
b 

0.96
b 

1.005
a 

1.005
a 

1.004
a 

0.06 0.001 

Total. EAA 10.63
 b
 10.18

 b
 10.37

 b
 11.50

 a
 11.77

 a
 0.59 0.001 

Non-EAA (g/100g P) 

Arginine  1.34
b 

1.36
b 

1.49
a 

1.49
a 

1.48
a 

0.05 0.001 

 Glycine 1.11
b 

1.27
ab 

1.27
ab 

1.29
ab 

1.31
a
 0.07 0.001 

Serine 0.56
b 

0.53
b 

0.58
b 

0.58
b 

0.61
a 

0.51 0.001 

Aspartic acid  2.29
a 

2.16
b 

2.01
b 

2.19
b 

2.23
a
 0.06 0.001 

Glutamine  3.89
b 

3.73
b 

4.22
a 

4.29
a 

4.28
a 

0.05 0.001 

Proline 0.71
b 

0.76
b 

0.91
a 

0.98
a 

1.13
a 

0.05 0.001 

Alanine  1.18
b 

1.02
b 

1.17
b 

1.28
a 

1.30
a 

0.06 0.001 

Histidine 0.97
b 

0.96
b 

1.005
a 

1.005
a 

1.004
a 

0.06 0.001 

Tyrosine 0.62
 b
 0.63

 b
 0.64

 b
   0.69

 a
 0.69

 a
 0.04 0.001 

Cysteine 0.20
c 

0.20
c 

0.21
bc 

0.23
b 

0.24
a 

0.0014 0.001 

Total Non-EAA 11.90
bc

 11.66
c
 12.47

b
 13.05

a 
13.27

a 
0.33 0.001 

  
a,b,c

 means having different superscripts in the same row are significantly different (P<0.05).  SEM: 

standard error of means, P value: probability level. NC= negative control group without supplementation of 

bio-factor; PC = positive control group under HS without supplementation of bio-factor; BF25= 25 ml bio-

factor /liter; BF50 = 50ml/liter bio-factor (HS); BF75= 75 ml /liter; Heat stress  
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Table (6): Effect of Bio-Factor  on some hematological parameters of Japanese quail at 6 weeks of 

age.  

             Treatment 

Items 

NC Heat stress groups (HS) 

SEM 
P 

Value PC BF, 25 BF, 50 BF,75 

RBCs(10
6
/mm

3
) 1.70

a 
1.55

b 
1.53

b 
1.65

a 
1.65

a
 0.06 0.043 

PCV (%) 31.3 29.3 29.01 29.1 29.7 1.566 0.840 

Hemoglobin (g/dl) 10.7 10.0 10.0 9.02 10.0 0.504 0.973 

WBCs (10
3
/mm

3
) 18.0 17.5 17.7 17.9 17.6 0.973 0.581 

Heterophils (H) 56.2 57.8 56.8 55.8 56.9 1.469 0.563 

Eosinophils% 0.331
c 

1.31
a 

1.01
ab 

0.341
c 

0.371
c 

0.351 0.024 

Basophils% 0.881 0.67 0.514 0.671 0.672 0.213 0.210 

Monocytes% 8.32 7.99 7.97 8.07 7.06 0.451 0.498 

 Lymphocytes (L, %) 34.3 32.2 33.7 35.1 35.0 1.028 0.474 

H/L ratio 1.64
b
 1.80

a
 1.69

b
 1.59

b
 1.63

b
 0.544 0.041 

  
a,b,c

 means having different superscripts in the same row are significantly different (P<0.05).  SEM: 

standard error of means, P value: probability level. NC= negative control group without supplementation of 

bio-factor;  PC = positive control group under HS without supplementation of bio-factor 0.0% bio-factor 

(HS); BF25= 25cm/liter bio-factor (HS); BF50= 50cm/liter bio-factor (HS); BF75HS= 75 cm/liter bio-

factor (HS), HS: Heat stress  

 

Table (7): Effect of Bio-Factor  on some biochemical parameters of Japanese quail at 6 weeks of 

age.  

  Treatment     Items 

NC Heat stress groups (HS) 

SEM 
P 

Value PC BF, 25 BF, 50 BF,75 

T.lipids mg/dl 310
b
 382

a
 313

b
 322

b 
326

b
 4.71 0.0390 

T-Chol mg/dl 156
c
 184

a 
172

b 
170

b 
169

b 
13.13 0.0001 

Triglycerides mg/dl 144
b
 170

a
  167

a 
136

bc 
105

c
 1.602 0.0001 

HDL mg/dl 97.0
a 

91.5
 b
 97.4

 a
 104.0

 a
 102.0

 a
 1.025 0.0310 

LDL mg/dl 20.4 17.9 18.8 17.2 17.0 1.080 0.5890 
  

a,b,c
 means having different superscripts in the same row are significantly different (P<0.05).  .SEM: 

standard error of means, P value: probability level. NC= negative control group without supplementation of 

bio-factor; PC = positive control group under HS without supplementation of bio-factor; BF25= 25 ml bio-

factor /liter; BF50 = 50ml/liter bio-factor (HS); BF75= 75 ml /liter; Heat stress, T-Chol=Total cholesterol 

(mg/dl), TLip=Total lipids (mg/dl), LDL=Low density lipoprotein (mg/I),       HDL= High  density 

lipoprotein (mg/I)    



Japanese quail, Biofactor, performance, biochemical and Immunity. 

431 
 

Table (8) : Effect of Bio-Factor  on liver and kidney functions,  some hormones and enzymes of 

Japanese quail at 6 weeks of age. 

            Treatment      

Items 

NC Heat stress groups (HS) 

SEM 
P 

Value PC BF, 25 BF, 50 BF,75 

GPx ( mu/ml) 28.2
 b
 31.8

 a
 30.0

 ab
 30.4

 ab
 29.9

 b
 0.608 0.042 

TAC (mg/dl) 0.790
b 

0.827
a 

0.830
b 

0.780
b 

0.787
b 

0.095 0.045 

LP U/L 1.10
b 

1.25
a 

1.09
b 

1.07
b 

1.01
b 

0.300 0.0001 

(AST) U/L 156
b 

185
a
 164

b
 170

b
 175

b 
0.177 0.0411 

(ALT) U/L 10.9 11.2 11.0 11.7 11.3 0.235 0.062 

(ALP) U/L 75.1
b 

81.6
a 

74.2
b 

60.4
c 

60.5
c 

0.750 0.001 

Uric acid (mg/dl) 3.26 2.94 3.22 2.96 2.95 0.320 0.221 

T3(ng/ml
-1

) 6.6
 a
 5.59

 b
 5.64

 b
 6.1

 ab
  6.06

 ab
 0.355 0.039 

T4(ng/ml
-1

) 12.4
a
 10.2

 b
 10.4

 b
 10.7

 b
 10.9

 b
 0.713 0.032 

  a,b,c
 means having different superscripts in the same row are significantly different (P<0.05).  SEM: 

standard error of means, P value: probability level. NC= negative control group without supplementation of 

bio-factor; PC = positive control group under HS without supplementation of bio-factor; BF25= 25 ml bio-

factor /liter; BF50 = 50ml/liter bio-factor (HS); BF75= 75 ml /liter; Heat stress, GPx=glutathione 

peroxidase (mu/ml), TAC=total antioxidant capacity (mg/dl) LP= lipid peroxide (nmol/ml), AST=Aspartate 

Amino Transferase ALT=Alanine Amino Transferase, ALP=Alkaline Phosphatase,T3=Triiodothyronine 

and T4=Thyroxine  

 

Table(9): Effect of Bio-Factor on intestinal microbiota of Japanese quail at 6 weeks of age. 

      Treatment     

Items 

NC Heat stress groups (HS) 

PC BF, 25 BF, 50 BF,75 

Total coliform count 13x10
2
 12x10

2
 10x10

2 
11x10

2 
9x10

2 

Total anaerobic count 4x10
1 

3x10
2 

3x10
1 

-ve -ve 

Aerobic plate count  5x10
1 

5x10
1 

3x10
1 

3x10
1 

3x10
1 

  
a,b,c

 means having different superscripts in the same row are significantly different (P<0.05).  SEM: 

standard error of means, P value: probability level. NC= negative control group without supplementation of 

bio-factor; PC = positive control group under HS without supplementation of bio-factor; BF25= 25 ml bio-

factor /liter; BF50 = 50ml/liter bio-factor (HS); BF75= 75 ml /liter; Heat stress  
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 الملخص العربي

روف الإجهاد الحراري ظللسمان اليابانً تحت  والفسيىلىجي الإنتاجيتأثير إضافة البيىفاكتىر علً الأداء   

ذ عبير يحيً سىي
1

عبذ المنعم عبذ الحليم الفقً,
2

منً محمىد أحمذ ,
1
هنذ النعمانً عبذ الحافظ , 

2 

1
 ٍعهذ ثحىس الإّزبط اىحُىاٍّ, ٍشمض ثحىس اىضساعخ, اىجُضح, ٍصش.

2
 قسٌ اىذواجِ والأسَبك, ميُخ اىضساعخ, جبٍعخ اىَْىفُخ, شجُِ اىنىً, ٍصش.

ٍُبٓ اىششة ىزجْت اىزأصُشاد اىعبسح ىلإجهبد  كًعبد أكسذة يعبف إنٗ ىً دساسخ رأصُش ٍبدح اىجُىفبمزىسإرهذف هزٓ اىذساسخ 

غبئز سًبٌ ٚبببَٙ  350حى حٕسٚع . اىحشاسٌ عيً الأداء الإّزبجٍ, ورحسُِ اىحبىخ اىَْبعُخ وجىدح اىيحىً ىذي اىسَبُ اىُبثبٍّ

اسخًزث (. يكزر/غٕٛر 10يكزراث ٔ 7كم يجًٕعت حعى )بعًز ٕٚو ٔاحذ بشكم عشٕائٙ عهٗ خًس يجًٕعبث حجزٚبٛت 

-45درجت يئٕٚت ٔرغٕبت َسبٛت  24-22حى حزبٛت انًجًٕعت الأٔنٗ فٙ غزفت يُفصهت بذرجت حزارة . أسببٛع 6ح ىَذح انخجزة

دسجخ ٍئىَخ؛ سغىثخ  1±  39)أيب انًجًٕعبث الأخزٖ فقذ حعزظج نلإجٓبد انحزار٘ ( NC)يجُخ واسزخذٍذ معبثطخ س% 55

 .يسبء 15:00صببحب حخٗ  11:00ىَذح صلاصخ أَبً ٍززبىُخ أسجىعُب ٍِ اىسبعخ %( 65-55ّسجُخ 

حى حشٔٚذ انًجًٕعبث انثبنثت  حى حشٔٚذْب بًٛبِ شزة  دٌٔ أ٘ إظبفبث ، بًُٛب(  PC)اىَجَىعخ اىضبُّخ اسزخذٍذ معبثطخ إَجبثُخ 

أشبرث انُخبئج . , عيً اىزىاىٍ ءيم يٍ انبٕٛفبكخٕر نكم نخز يٍ انًب 75ٔ 50ٔ 25ٔانزابعت ٔانخبيست بًٛبِ شزة ححخٕ٘ عهٗ 

( BWG)ٔيعذل انشٚبدة فٙ ٔسٌ انجسى  ( BW)إنٗ أٌ انخعزض نلإجٓبد انحزار٘ أدٖ إنٗ اَخفبض كبٛز فٙ ٔسٌ انجسى   

, مَب رذهىس ٍعبٍو اىزحىَو  PCعيً اىزىاىٍ ىَجَىعخ % 10.6, و%19.5, %17.1بُسبت ( FI)ٔيعذل اسخٓلاك انعهف 

 (.أسبثُع 6)فٍ ّهبَخ اىزجشثخ  NCيقبرَت بًجًٕعت % 7.22بُسبت ( FCR)اىغزائٍ 

عيً اىزىاىٍ ٍقبسّخ % 37.9و% 31.8يم يٍ انبٕٛفبكخٕر إنٗ سٚبدة ٔسٌ انجسى ٔسٚبدة انٕسٌ بُسبت  75وٍع رىل, أدي اسزخذاً 

, ٍع PC, مَب أدي إىً رعىَط مبٍو ىيْقص فٍ ٍعذه اسزهلاك اىعيف ثحُش أصجح ٍسبوَب إحصبئُب ىَجَىعخ PCثَجَىعخ 

 ..PCٍقبسّخ ثَجَىعخ % 17.02رحسُِ ٍعبٍو اىزحىَو اىغزائٍ ثْسجخ 

خ, اىذهىُ اىجطُْخ, اىجْنشَبط, ووصُ وغىه الأٍعبء ىذي مَب أدي اىزعشض ىلإجهبد اىحشاسٌ إىً اّخفبض مجُش فٍ وصُ اىزثُح

بًُٛب أدٖ اسخخذاو . NCعيً اىزىاىٍ ٍقبسّخ ثَجَىعخ % 6.05, و%2.36, %12.5, %1.72, %2.11ثْسجخ  PCٍجَىعخ 

رَت يسخٕٚبث يخخهفت يٍ انبٕٛفبكخٕر إنٗ ححسٍٛ ٔحعٕٚط ٔسٌ انذبٛحت ببنكبيم، ٔسٚبدة كبٛزة فٙ ٔسٌ ٔغٕل الأيعبء يقب

 .PCبًجًٕعت 

ٍقبسّخ ثَجَىعخ % 3.1ثْسجخ % 21.84إىً % HS  ٍِ22.43فٙ يجًٕعت ( CP)واّخفط ٍحزىي اىيحٌ ٍِ اىجشورُِ اىخبً 

NC أدٖ إنٗ سٚبدة يحخٕٖ انبزٔحٍٛ انخبو بُسبت ( نخز يٍ يٛبِ انشزة/ٍو 75، 50ٔ, 25), فٍ حُِ أُ اسزخذاً اىجُىفبمزىس

 .PCعيً اىزىاىٍ ٍقبسّخ ثَحزىي اىجشورُِ اىخبً فٍ ىحٌ ٍجَىعخ % 14.65, و12.41%, 4.72%

ٔأظٓزث انُخبئج أٌ . مَب أدي صَبدح ٍسزىَبد اىجُىفبمزىس إىً صَبدح ٍحزىي اىيحٌ ٍِ الأحَبض الأٍُُْخ الأسبسُخ وغُش الأسبسُخ

ه اىنيٍ وٍسزىَبد اىذهىُ اىضلاصُخ اىَعشظخ ىلإجهبد اىحشاسٌ شهذد صَبدح مجُشح فٍ اىذهىُ اىنيُخ واىنىىُسزشو PCيجًٕعت 

, GPxفٍ اىجلاصٍب, ثبلإظبفخ إىً صَبدح فٍ اىعذد اىنيٍ ىينىىُفىسً واىجنزُشَب اىلاهىائُخ واىهىائُخ, ثَُْب اّخفط ّشبغ إّضََبد 

TAC ,LP ,ASTو ,ALP ومزىل ٍسزىَبد ,HDL ,T3ٔ ،T4 ٖيقبرَت ببنًجًٕعبث الأخز. 

فٍ اىَجَىعبد رحذ  ALP, وGPx ,TAC ,LP ,ASTجُىفبمزىس إىً اسزعبدح ّشبغ إّضََبد وٍع رىل, أدي صَبدح ٍسزىَبد اى

 .PCو NCالإجهبد اىحشاسٌ, ورحسُِ جَُع ٍُنشوثبد الأٍعبء ٍقبسّخ ثَجَىعزٍ 

 75ٔ 50انبٕٛفبكخٕر يُخج آيٍ ًٔٚكٍ اسخخذايّ كًعبد نلإجٓبد انحزار٘، كًب أٌ الإظبفت انفًٕٚت نهبٕٛفبكخٕر بًقذار : الاسزْزبط

 .رجٍ, واىَعبَُش اىجُىمَُُبئُخ, واىصحخ اىعبٍخ ىيسَبُ اىُبثبٍّ اىْبٍٍنخز يٍ انًبء حسُج الأداء انًُٕ/يم

 .، الأداء، انبٕٛكًٛٛبئٛت، انًُبعتانسًبٌ انٛبببَٙ، انبٕٛفبكخٕر: اىنيَبد اىَفزبحُخ


