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Abstract   

This study was conducted to investigate the effect of diet including aflatoxin B1, thyme oil, and their combination on 

productive performance, nutrient digestibility, and carcass criteria of broiler chickens. A total of 192 one-day-old, 

unsexed broiler chickens (Ross 308) were divided into four treatment diets. Each treatment included 6 replicates (8 

birds per each). During the period from 11-20 days of age, the birds were fed a basal diet without any supplementation 

(Negative control group; NC), a basal diet supplemented with aflatoxin B1 at 40 μg/kg in (positive control; PC), 

positive control diet supplemented with thyme oil at 200 mg/kg (Treatment 1; T1) and negative control diet 

supplemented with thyme oil at 200 mg/kg (Treatment 2; T2). The results indicated that supplementation of a 

combination of aflatoxin B1 at 40 µg/kg to broilers diet significantly (P<0.05) reduced body weight gain during the 

period of from 21-30 d and 1-38 days of age compared to other treatments. Thyme oil supplementation dramatically 

improved body weight, body weight gain and feed conversion ratio compared to other treatments. Regarding feed 

intake, nutrient digestibility, and carcass parameters, there were no appreciable variations between treatments. It could 

be concluded that thyme oil can reduce the negative impact of aflatoxin B1 in broiler diets.  
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1. Introduction 

Animals suffer severe health issues and economic 

losses as a result of food contamination with 

various mycotoxin components (Agag 2004; 

Limaye et al., 2018). Due to the mycotoxin's 

retention in broiler meat, this issue will also affect 

others who eat these meats (Alam et al., 2020; 

Wild and Gong, 2010). A decrease in growth rate 

is one of aflatoxicosis in broiler chickens' 

detrimental impacts on the economy (Denli et al., 

2009). Aflatoxin A, ochratoxin A, T-2 toxin, 

nivalenol, zearalenone, and Deoxynivalenol are 

among the mycotoxins that are most frequently 

found in food (Huwig et al., 2001; Devegowda et 

al.,1998). A set of chemically identical and 

dangerous substances known as aflatoxins 

(aflatoxin B1, B2, G1, and G2) are produced by 

fungi of the Aspergillus species (Huff et al., 

1986).  

The two most significant toxigenic fungus 

involved in the synthesis of aflatoxin are 

Aspergillus flavus and Aspergillus parasiticus 

(Dutta and Das, 2001). When exposed to a 

suitable environment, such as one with the right 

temperature, humidity, CO2, and oxygen levels in 

the feed, these toxic fungi create aflatoxin 

(Abidin et al., 2011). The most physiologically 

active substance is aflatoxin B1 (Busby and 

Wogan., 1981). It is important to note that 

animals exposed to low dietary levels of aflatoxin 

may experience liver damage, worse reproductive 

success, and immune system inhibition (Agag, 
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2004; Denli et al., 2009). In broilers, aflatoxicosis 

can result in a number of symptoms, including 

enlarged livers, pancreas, and spleens (Daghir, 

2008). 

Thyme (Thymus vulgaris L.), an aromatic plant 

species of the Lamiaceae family that is used as a 

culinary spice and in herbal medicine to boost 

immunity as well as for its antioxidant, 

antigenotoxic, and antibacterial properties 

(Mimica-Dukic et al., 2004; De Martino et al., 

2009). Pathogenic bacteria can be controlled, 

digestive enzyme activity can be stimulated, 

nitrogen absorption can be improved, and excreta 

odour and ammonia content can be controlled 

using volatile essential oils (Hippenstiel et al., 

2011; Sethiya 2016; Abdel-Wareth, 2016). 

Essential oils contain varied chemical 

compositions and concentrations of molecules 

with biological activity (Simitzis, 2017). Studies 

have also revealed that thymol and carvacrol, 

whose percentages are 28.53% and 25.06%, 

respectively, are the compounds from thyme oil 

with the greatest biological activity (Abbasi et al., 

2020). Additionally, there is some evidence to 

suggest that the antioxidant properties of thymol 

and carvacrol (Deighton et al.,1993; Aljabeili et 

al., 2018). This substance contains phenolic, a 

chemical frequently used as an antibacterial (El-

Ghousein and Al-Beitawi, 2009; Toghyani et al., 

2010). In addition to those studies, 0.1 and 0.5% 

thyme significantly (p 0.05) decreased the 

amount of E. coli in the hens' faeces (Bölükbaşi 

and Erhan, 2007). However, when broilers were 

fed diets supplemented with 0.1% thyme extract, 

the quantity of lactic acid bacteria in the ileum 

considerably increased (Rahimi et al., 2011; 

Sigolo et al., 2021). The purpose of this study was 

to evaluate that feeding broiler chickens a diet 

contaminated with aflatoxin B1, thyme oil, and 

their combination affected the productivity, 

nutrient digestibility, and serum metabolic profile 

of the birds. 

 

2. Materials and Methods 

2.1. Experimental animals and design, and feed 

preparation 

This experiment has been carried out in the 

Experimental Poultry Farm, Department of 

Animal and Poultry Production, Faculty of 

Agriculture, South Valley University, Qena, 

Egypt. The experiment were conducted in 

accordance with guidelines approved by the 

Animal Health and Care Committee of South 

Valley University, Egypt where is a prevailing 

tropical climate. 

 A total of 192 one-day-old, unsexed broiler 

chickens (Ross 308) were divided into four 

treatments. Each treatment included 6 replicates 

(8 birds per each). The birds were housed in 

metabolic wire cages. Chickens had free access to 

feed and water during the experimental period. 

The basal diet was formulated according to NRC 

(1994) to meet the nutrient requirements (Table 

1). During the period from 11-20 days of age, the 

birds were fed basal diet without any 

supplementation (Negative control group; NC), 

the birds were fed negative control diet 

supplemented with aflatoxin B1 at 40 μg/kg in 

(positive control; PC), the birds were fed positive 

control diet supplemented with of thyme oil at 

200 mg/kg (Treatment 1; T1) and the birds were 

fed negative control diet supplemented with 

thyme oil at 200 mg/kg (Treatment 2; T2). All 

birds were received negative control out of this 

period (starter diet during 11-20 day of age) and 

(grower diet during 21-38 day of age) and offered 

the respective diets for ad libitum consumption 

and had free access to water for the entire period. 

The experimental period lasted 38 days. 

Aflatoxin B1 from Aspergillus flavus (Purity of 

aflatoxin B1 ≥ 98%, catalog no. A606874-0005, 

Sangon Biotech Shanghai Co., Ltd.). 

 

2.2. Productive performance parameters  

Feed intake (FI) and body weight (BW) were 

recorded during the experimental periods. To 
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determine growth performance (i.e., BW gain) 

and feed conversion ratio (FCR). Mortality was 

recorded as it occurred during the entire 

experimental period. FCR was estimated using 

the formula: 

Feed conversion ratio (FCR)

=
Avrage daily feed intake 

Avrage daily body weight gain 
 

 

Avrage daily body weight gain (ADWG)

=
Final body weight −  initial body weight 

period by days  
 

 

Table 1. Ingredients and chemical composition of diets 

Ingredients, g/kg Starter diet Grower diet 

Maize, ground 276 300 

Sorghum, ground  276 300 

Soybean meal (44% CP) 285 250 

Corn gluten meal (60% CP) 95.0 60.0 

Vit & Min. Premixa 3.00 3.00 

Sunflower oil 30.0 55.2 

Dicalcium phosphate  20.0 18.0 

Limestone 10.0 10.00 

Salt 3.80 3.80 

DL-methionine 0.40 --- 

L-lysine HCl 1.00 --- 

Total 1000 1000 

Analysis chemical composition, g/kg   

Dry matter 925 924 

Crude protein 233 216 

Ether extract 53.7 57.5 

Crude fibre 25.8 37.8 

Ash 67.4 61.8 

Ca 13.22 12.84 

P  7.05 7.21 

GE, MJ/kg 18.55 19.18 
aSupplied vitamin-mineral premix contains per kg: 2400.000 IU vitamin A; 1000.000 IU vitamin D; 800 

mg vitamin K;16.000 IU vitamin E; 650 mg vitamin B1; 1.600 mg vitamin B2; 1.000 mg vitamin B6; 6 

mg vitamin B12; 8.000 mg niacin; 400 mg folic acid; 3.000 mg pantothenic acid; 40 mg biotin; 3.000 

mg antioxidant; 80 mg cobalt; 2.000 mg copper; 400 mg iodine; 1.200 mg iron; 18.000 mg manganese; 

60 mg selenium; 14.000 mg zinc. 

 

2.3. Digestibility trial 

Excreta were collected twice a day during the last 

of each trial period. At the end of the 

experimental periods, total excreta from each bird 

were quantified. All excreta were kept in a freezer 

at a constant temperature of -20 °C until 

preparation for chemical analysis. Before 

chemical analysis the excreta were homogenized. 

Moreover, excreta were oven dried and 

afterwards, ground finely using a 1 mm sieve with 

a centrifugal mill. fecal samples were analyzed 

for determination dry matter by oven drying 

(930.15), Ash by incineration (942.05), Ether 

extract by Soxhlet fat analysis (954.02), Crud 

protein by Kjeldahl (984.13), as described by the 

AOAC International (2006). The nutrients 

digestibility was estimated using the formula: 
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Apparent didestibility 

=
(Nutrient ingested −  Nutrient excreted in feces)

Nutrient ingested 
 

× 100 

 

2.4. Carcass criteria 

At 38 day of age, birds were starved overnight 

with access to water. Twelve birds per treatment 

(two birds per replicate) were randomly selected, 

weighted, and sacrificed and plucked. After 

removal of the head, neck, viscera, shanks, 

spleen, digestive tract, liver, heart, gizzard and 

abdominal fat, the rest of the body was weighed 

to determine the dressed weight. Liver, heart, 

empty gizzard, spleen, cecum, and abdominal fat 

from each bird were weighted and calculated as a 

percentage of live body weight. Dressing 

percentage was calculated using the formula: 

 

Dressing percentage %

=
hot carcass weight 

Live body weight 
 × 100 

 

2.5. Chemical analysis 

The diet and faces were analyzed for dry matter 

by oven drying (Method Nr.: 930.15), Ash by 

incineration (Method Nr.: 942.05), Protein by 

Kjeldahl (Method Nr.: 984.13), and Ether extract 

by Soxhlet fat analysis (Method Nr.: 920.39), 

Crude Fiber was determined by the Weende 

method as described by the AOAC International 

(2006). Gross energy was determined by Parr 

adiabatic bomb (Moline, IL, USA). 

 

2.6. Statistical analysis 

The statistical analysis was performed separately 

for each trial using a completely randomized 

design and the general linear models (GLM) 

procedure of SAS 9.2 (SAS Institute, 2009). The 

individual broiler bird was the experimental unit 

for all analysis. Data were analyzed by one-way 

ANOVA. Duncan multiple range tests were used 

to compare means. Significance was declared at 

P<0.05, and a tendency toward significance was 

declared at 0.05<P<0.10. P-values less than 0.001 

are expressed as “<0.001” rather than the actual 

value. 

 

3. Results 

 

3.1. Productive performance 

Table 2 show the impact of food components, 

such as aflatoxin B1, thyme oil, and their 

combination, on the productive performance of 

broilers. Aflatoxin B1 supplementation at doses 

of 40 g/kg decreased body weight increase in 

broilers from (21 to 30 d) of age considerably 

compared to other treatments. Additionally, 

broilers fed diets enriched with aflatoxin B1 at 40 

g/kg for the periods of (21-30 d), (1-30 d) days of 

age showed a significantly higher feed 

conversion ratio than other treatments.  In 

comparison to PC, broilers' feed conversion ratio 

improved significantly when their diets contained 

200 mg/kg of thyme essential oil alone or in 

conjunction with aflatoxin B1. Throughout the 

experimentation periods, supplementation in 

treatments had no impact on feed intake.  

 

3.2. Nutrient digestibility 

The effects of dietary supplementation with 

aflatoxin B1 at 40 µg/kg, thyme oil at 200 mg/kg 

and their mixture during the periof from 11-20 

days of age on nutrient digestibility of broilers are 

present in (table 3). Aflatoxin B1, thyme oil, and 

their combination as dietary supplements had no 

effect on the broiler chickens' digestibility of DM, 

CP, and EE.
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Table 2. The effect of diet including aflatoxin B1, thyme oil, and their combination on productive performance, of 

broiler chickens. 

 Items 

  

Treatments 
SEM P-Value 

NC PC T1 T2 

 Body Weight, g   

 1 day 45.6 39.4 42.5 43.4 0.88 0.062 

 10 days 308 297 292 303 4.88 0.086 

 20 days 905 797.3 875 870 16.44 0.095 

 30 days 1878 1714 1987 1885 45.36 0.179 

38 days 2593b 2376c 2697a 2583b 37.66 0.001 

 Body weight gain, g   

 1-10 days 262 238 250 260 4.02 0.092 

 11-20 days 597 520 583 567 13.08 0.176 

 21-30 days 873b 817b 918aa 915a 22.19 0.044 

 31-38 days 815 762 810 798 17.00 0.428 

1-38 days 2547b 2337c 2655a 2540b 37.03 0.004 

 Feed intake, g  

 1-10 days 329 337 333 334 2.82 0.842 

 11-20 days 734 677 723 788 11.64 0.269 

 21-30 days 1433 1404 1401 1447 24.30 0.059 

 31-38 days 1167 1121 1132 1110 20.50 0.790 

1-38 days 3661 3538 3588 3677 35.76 0.837 

Feed conversion ratio  

 1-10 days 1.252 1.317 1.333 1.285 0.028 0.181 

 11-20 days 1.229 1.353 1.239 1.389 0.016 0.235 

 21-30 days 1.641b 1.719a 1.526b 1.581b 0.018 0.044 

 31-38 days 1.432 1.470 1.398 1.390 0.041 0.670 

 1- 38 days 1.437b 1.516a 1.352c 1.448b 0.017 0.002 
a-c Means not sharing a common superscript in a row are significantly different (P<0.05) 

SEM; Standard error of the means. 

 

Table 3. The effect of diet including aflatoxin B1, thyme oil, and their combination on nutrient digestibility of broiler 

chickens. 

 Items 

  

Treatments 
SEM 

P-

Value NC PC T1 T2 

Dry Matter % 82.06 77.52 78.44 79.57 0.966 0.424 

Crude Protein % 88.59 86.53 86.48 85.27 0.846 0.639 

Ether Extract % 83.49 82.16 81.60 81.62 3.586 0.932 
a-c Means not sharing a common superscript in a row are significantly different (P<0.05) 

SEM; Standard error of the means. 
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3.3. Carcass criteria 

The results of carcass criteria as affected by 

feeding of aflatoxin B1, thyme oil, and their 

combination in broiler chickens are given in 

(Table 4). Aflatoxin B1 at 40 g/kg, thyme oil at 

200 mg/kg, and their combination were added to 

the feed of broilers between the ages of 11 and 20 

days without changing their relative weights for 

dressing, liver, spleen, gizzard, heart, pancreas, or 

abdominal fat (p>0.05). Aflatoxin B1 was not 

found in the meat samples of broilers that were 

fed a contaminated meal containing thyme oil at 

200 mg/kg, aflatoxin B1 at 40 g/kg, and their 

combination between 11 and 21 days of age.  

Table 4. The effect of diet including aflatoxin B1, thyme oil, and their combination on carcass criteria of broiler 

chickens. 

a-c Means not sharing a common superscript in a row are significantly different (P<0.05) 

SEM; Standard error of the means. 

 

4. Discussion 

The impact of broiler food contaminated with 

high or low levels of aflatoxins on the health and 

sustainability of production, however, has not 

been thoroughly explored in the literature. 

Although most of the experiments produced 

modestly beneficial benefits, substantial 

outcomes were infrequent. In the current study, 

Aflatoxin B1 supplementation at doses of 40 g/kg 

decreased body weight increase in broilers from 

(21 to 30 d) of age considerably compared to 

other treatments. Dietary contamination with 

aflatoxin B1 levels 100, 200 and 400 ng/g had 

been significantly (p<0.05) reduced feed 

consumption of broilers compared to the control 

group (Alam et al., 2020). Likewise, Nazarizadeh 

et al. (2019) observed a significant (p<0.05) 

decrease in feed intake of broilers treated with 

dietary 0,5 g/kg aflatoxin B1 during the period 

from 1 to 20 days of age, compared to the control 

group. Also, feed intake was significantly lower 

in broilers fed contaminated diet with aflatoxin 

B1 at 0.25 mg/kg than control group (Alharthi et 

al., 2022). Additionally, Khaleghipour et al. 

(2019) reported that supplementation of 2.2 

mg/kg aflatoxin B1 to broiler Japanese quail diet 

during the period from 7 to 35 days of age had 

been significantly (p<0.05) reduced feed intake 

compared to the control group. Furthermore, 

Santurio (1999) found that broiler fed diet 

supplemented with aflatoxin at 3 mg/kg was 

significantly (p<0.05) reduced feed intake 

compared to non-treated broilers. Moreover, feed 

Items 

 

Treatments (T) 
SEM 

p 

Value NC PC T1 T2 

LBW g 2447 2355 2630 2345.0 83.93 0.667 

Dressing% 76.48 77.66 75.98 75.36 0.557 0.574 

Liver% 2.188 1.753 1.761 1.582 0.104 0.203 

Spleen% 0.112 0.103 0.122 0.1370 0.007 0.421 

Gizzard% 1.099 1.027 1.520 1.224 0.078 0.098 

Heart% 0.478 0.542 0.472 0.472 0.021 0.670 

Pancreas % 0.233 0.164 0.174 0.215 0.015 0.354 

Small intestine 

W% 
3.497 3.109 3.431 2.829 0.185 0.618 

Small intestine L 170.0 150.0 186.6 167.0 5.395 0.096 

Cecum W % 0.728 0.450 0.622 0.773 0.057 0.198 

Cecum L 17.33 16.00 17.00 17.66 0.603 0.833 

Abdominal fat % 0.706 0.722 0.901 1.273 0.114 0.285 
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intake was reduced (p<0.05) in broilers consumed 

contaminated feed with 0.8 mg/kg compared to 

the control diet (Tedesco et al., 2004). Thus, 

Nazarizadeh and Pourreza (2019) indicated that 

average daily feed intake was significantly lower 

in broilers fed a diet supplemented with aflatoxin 

B1 at 2 and 4 µg/g than the control group. 

Additionally, Liu et al. (2018a) observed that 

feed intake was reduced (P<0.05) in broiler fed 

diet added with 40 μg/kg of aflatoxin B1 from 1 

to 42 days of age compared with the control 

group. Also, Supplementation of aflatoxin B1 at 

0.5 mg/kg to broilers diet from 1 to 42 days of age 

was significantly (P<0.05) reduced feed intake 

compared to the negative control (Saei et al., 

2013). Thus, Liu et al. (2018b) found a significant 

decreased in feed intake of broilers fed 

contaminated diet with aflatoxin at 2 μg/g 

compared to control group. Feed intake was 

significantly (P<0.05) decreased in broilers fed 

contaminated diet with aflatoxin B1 at 2 mg/kg 

when compared to control group (Yarru et al., 

2009). In addition, Raju and Devegowda (2000) 

noted that feed intake was significantly decreased 

(P<0.01) in broilers consumed diet added with 

aflatoxin B1 at 0.3 mg/kg alone or in combination 

with ochratoxin A when compared to the control 

group. However, feed intake did not affect in 

broilers fed diet supplemented with aflatoxin B1 

at 0.5 mg/kg (Rashidi et al., 2020). Also, Denli et 

al. (2009) noted that the dietary supplementation 

of aflatoxin B1 at 1mg/kg had a non-significant 

effect on feed intake of broiler chickens. In 

addition, Chen et al. (2016) who found that feed 

intake did not affect in broiler chickens fed 1.5 

mg/kg aflatoxin B1 from 1 to 20 days of age. 

Likewise, Cao and Wang, (2014) stated that 

supplementation of aflatoxin B1 at 0.4 mg/kg of 

broilers diet did not affect feed intake. Thus, feed 

intake was not affected in broilers fed diet 

supplemented with 2 ppm aflatoxin B1 (Solis-

Cruz et al., 2019). Average daily body weight 

gain was significantly decreased (p<0.05) in 

broilers consumed 0.5g/kg aflatoxin B1 

compared to control diet (Nazarizadeh et al., 

2019). Also, Bhatti et al. (2016) summarized that 

a significant decrease (p<0.05) had been observed 

in body weight gain of broiler fed dietary added 

with 0.1, 0.2 and 0.6 mg/kg aflatoxin B1 

compared to control group. In addition, 

Khaleghipour et al. (2019) observed a significant 

(p<0.05) reduce in body weight gain of broiler 

Japanese quail when fed diet supplemented with 

2.2 mg/kg aflatoxin B1 during the period from 7 

to 35 days of age compared to non-treated 

broilers. Thus, Huff, et al. (1986) found that 

supplementation of aflatoxin at 2.5 µg/g diet had 

been significantly (p<0.05) reduced body weight 

gain of broilers compared to control group. 

Likewise, Alam et al. (2020) who indicated that 

body weight gain was significantly (p<0.05) 

decreased in broilers consumed dietary added 

with aflatoxin B1 at 200 and 400 ng/g compared 

to non-treated broilers. Additionally, daily body 

weight gain was significantly lower (p<0.05) in 

broilers fed contaminated diet with aflatoxin B1 

at 0.25 mg/kg than control group (Alharthi et al., 

2022). Also, Santurio (1999) reported that 

supplementation of aflatoxin at 3 mg/kg to 

broilers diet had been significantly (p<0.05) 

decreased body weight gain compared to control 

group. Thus, daily body weight gain was 

significantly (p<0.05) reduced when broilers fed 

diet added with aflatoxin B1 at 0.5 mg/kg 

compared with control group (Rashidi et al., 

2020). Also, Tessari et al. (2006) Indicated that 

body weight gain was significantly (p<0.05) 

lower in broiler chickens receiving a diet added 

with aflatoxin B1 at 50 and 200 µg/kg of feed. 

Thus, Denli et al. (2009) reported that body 

weight gain was significantly (p<0.05) decreased 

by supplementation of aflatoxin B1 at 1mg/kg to 

broilers diet. In addition, Nazarizadeh and 

Pourreza (2019) who found that body weight gain 

was lower in broilers fed diet added with 

aflatoxin B1 at 2 and 4 µg/g than control group. 

Thus, there were a significant (P<0.01) decreased 

in body weight gain of broilers fed diet added 

with aflatoxin B1 at 0.3 mg/kg alone or in 

combination with ochratoxin A when compared 
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to control group (Raju and Devegowda, 2000). 

Thus, body weight gain was significantly 

(P<0.05) reduced in broilers fed diet 

supplemented with 1 and 2 mg/kg (Yarru et al., 

2009). 

Additionally, Saleh et al. (2014) added different 

level of thyme oil at 100,200 and 300 mg/kg and 

observed a significant (P<0.05) increase in 

growth performance when broilers consumed 100 

and 200 mg/kg compared with control group. 

Thus, Addition of thyme powder at 5g/kg 

significantly increased feed intake and body 

weight gain in broiler when compared to control 

group (Fallah and Mirzaet, 2016). Likewise, 

Bölükbaşi et al. (2006) stated that supplemented 

thyme oil at 100 and 200 mg/kg and indicated a 

significant increase in body weight and feed 

intake of broiler compared to control group. Also, 

Al-Kassie (2009) Found a significant increased 

(p<0.05) in feed intake of broiler consumed 200 

ppm from thyme essential oil for 6 weeks 

compared to control group. In addition, Feed 

intake was significantly higher in broilers fed diet 

added with thyme oil at 0.5 and 1g/kg compared 

to control group (Pournazari et al., 2017). 

 On other hand, dietary including thyme 

essential oil at 100 mg/kg did not affect growth 

performance of broilers (Moustafa et al., 2020). 

Thus, Hashemipour et al. (2013) reported that 60, 

100 and 200 mg/kg thymol and carvacrol in 

broiler diet linearly (P< 0.001; quad p<0.003) 

increased FCR in broiler compared to control 

group. Likewise, Additionally, Demir et al. 

(2008) found that feed intake did not change in 

broiler fed diet supplemented with 1g thyme 

powder 1g /kg compared with control group. 

Likewise, Wade et al., (2018) who noted that 

supplementation of different level of thyme oil at 

100,200 and 300 mg/kg to broiler diet did not 

affect feed intake. In addition, high level of thyme 

oil 1.5 and 2g/kg cannot influence feed intake 

(Attia et al., 2017). Thus, for 42 day feeding, non-

significant effect was observed in daily feed 

intake of broiler fed thyme powder at 5 and 10 

g/kg (Toghyani et al., 2010). Feed intake did not 

affect in broiler consumed 0.3 and 0.6% of thyme 

extract (Amouzmehr et al., 2012). Dietary 

including thyme powder at 1g/kg did not changed 

growth performance value in broiler (Sarica et al., 

2005).  Feed intake was non-significant increase 

in broiler fed diet supplemented with thyme 

extract levels 0.2, 0.4 and 0.6% compared to 

control group (Pourmahmoud et al., 2013). 

Likewise, Tekeli et al. (2006) who added thyme 

oil to broiler diet at 120 mg/kg and noted that feed 

intake was non-different effect. Non- significant 

different was noted in feed intake when broilers 

consumed 0.05 and 0.1% thyme essential oil for 

28 day (Placha et al., 2019). Thus, Fallah and 

Mirzaet (2016) who noted that broilers feeding 

thyme powder at 5g /kg diet had non-significant 

different in final body weight compared to control 

group. In addition, Gradual addition of thyme oil 

from 0.05 up to 0.35 mg/kg broilers diet did not 

affect on feed intake (Zhu et al., 2014). For 

example, Moustafa et al. (2020) reported that 

supplementation of thyme oil at 100 mg/kg had 

been improved feed conversion ratio of broilers 

compared to control group. Additionally, Ragaa 

et al. (2016) observed a significant improved in 

FCR when broiler consumed diet supplemented 

with thyme powder at 1g/kg compared to control 

group. Likewise, Zhu et al. (2014) reported that 

feed conversion ratio was significantly decreased 

in broilers fed gradual level of thyme oil from 0.1 

up to 0.35 mg/kg compared to control group. 

Also, El-Ghousein and Al-Beitawi (2009) who 

found that supplementation of crushed thyme 

level 0.5, 1, 1.5 and 2% significantly (p<0.05) 

decreased feed conversion ratio compared to 

control group. (Al-Kassie, 2009) supplemented of 

thyme essential oil at 100 and 200 ppm to broiler 

diet and observed a significant (p<o.o5) decrease 

in feed conversion ratio compared to control 

group. 

In the current study, Aflatoxin B1, thyme oil, and 

their combination as dietary supplements had no 

effect on the broiler chickens' nutrient 

digestibility. Furthermore, Matur et al. (2010) 

who added 100 g/kg of supplements to the diet of 
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Ross 308 female chickens saw a substantial rise 

in the pancreatic enzymes chymotrypsin and -

amylase activity while observing a decline in the 

activity of lipase when compared to the control 

group. On the other hand, dietary including on 40 

μg/kg of aflatoxin B1 (from 19 to 21 days of age) 

have been significantly (p<0.05) decreased dry 

matter, crud protein and gross energy digestibility 

of broilers compared with control group (Liu et 

al., 2018a). Supplementation of aflatoxin B1 at 

2.5, 3.13 and 3.91 mg/kg to White Leghorn 

female chicks diet have been significantly 

(p<0.05) reduced retention of dry matter, ether 

extract, crud protein and calcium compared to 

control treatment (Pandey and Chauhan, 2007). 

Protein utilization and metabolizable energy were 

significantly depressed when laying hens 

consumed contaminated diet with aflatoxin B1 at 

1 or 2 mg/kg compared to control group (Verma 

et al., 2007). However, Denli et al. (2009) noted 

that crude protein and gross energy digestibility 

were not affected in broilers fed diet 

contaminated with 1mg/kg aflatoxin B1.  On the 

other hand, an increase in dry matter and organic 

matter digestibility, as well as nitrogen 

metabolisability, was not significant from 7 to 28 

days of age when thyme oil was included in the 

diet at a dose of 120 mg/kg (Cross et al., 2007). 

Additionally, Hashemipour et al. (2013) found 

that adding 60, 100, and 200 mg/kg thymol and 

carvacrol to the food of broilers linearly enhanced 

(p 0 05) the activity of digestive enzymes 

(trypsin, protease, and lipase) from 1 to 24 day of 

age, but there were no effects at 42 day of age. 

 In the present study, Aflatoxin B1 at 40 g/kg, 

thyme oil at 200 mg/kg, and their combination 

were added to the feed of broilers between the 

ages of 11 and 20 days without changing their 

relative weights for dressing, liver, spleen, 

gizzard, heart, pancreas, or abdominal fat. To 

date, various aspects of the aflatoxicosis in 

poultry farm including effects on broiler 

performance and carcass criteria have been the 

subjects of several comprehensive reviews. 

Internal parts of carcass (gizzard, liver, and 

pancreas weight) have been indicated to 

decreased in broilers fed 0.5g/kg of aflatoxin B1 

compared with control diet (Nazarizadeh et al., 

2019). Likewise, Alam et al. (2020) who found 

that dressing percentage of carcass was 

significantly (p<0.05) reduced in broilers fed diet 

contaminated with 200 and 400 ng/g aflatoxin 

B1compared to control group. Furthermore, 

Tessari et al. (2006) found that relative weights 

of the heart was significantly (p<0.05) higher in 

broiler chickens feeding a diet supplemented with 

aflatoxin B1 at 50 and 200 µg/kg of feed 

however, liver and spleen weight were not 

affected. relative weight of liver was significantly 

higher in broilers fed contaminated feed with 

1g/kg aflatoxin B1 however, spleen weight was 

not affected (Denli et al., 2009). The relative 

weights of the spleen, liver and kidney were 

significantly (p<0.05) increased in broiler fed diet 

added with aflatoxin at 2.5 µg/g compared to 

control group (Huff et al., 1986). Furthermore, 

weight of liver was significantly (p<0.05) higher 

in broilers fed diet contaminated with aflatoxin at 

3 mg/kg than control group however, heart and 

pancreas weight were not affected (Santurio, 

1999). Likewise, Raju and Devegowda (2000) 

indicated that liver and kidney weight were 

significantly increased in broilers fed diet 

supplemented with aflatoxin B1 at 0.3 mg/kg 

compared to control group. Thus, Denli et al. 

(2004) noted that liver weight was (p<0.05) 

higher in broilers consumed 200,300 ng/kg 

aflatoxin B1 compared to control group. Also, 

Khaleghipour et al. (2019) found that liver and 

spleen percentage were significantly (p<0.05) 

reduced in broiler Japanese quail fed 2.2 mg/kg 

aflatoxin B1 during the period from 7 to 35 days 

of age compared to control group. Liver weight 

was significantly (p<0.05) increased in broiler 

chickens received contaminated diet with 0.5 

mg/kg aflatoxin B1 from 1 to 42 days of age 

however spleen, Abdominal fat and pancreas 

weights were non-affected compared to control 

group (Saei et al., 2013). Likewise, Solis-Cruz et 

al. (2019) who discovered that the relative weight 
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of liver and spleen were significantly (p<0.05) 

higher in broilers fed contaminated diet with 

2ppm aflatoxin B1 during the period from 1 to 21 

days of age than control group. Hot carcass and 

Liver weight were significantly decreased in 

broiler fed diet added with thyme oil at 100 mg/kg 

compared to control group (Bölükbaşi et al., 

2006). Liver, spleen, heart, gizzard and Pancreas 

weight were non-significant affected in broiler 

consumed thyme powder at 1g/kg compared to 

control group (Sarica et al., 2005). Same result 

was indicated. Pourmahmoud et al. (2013) who 

found that internal parts (Liver, spleen, heart, 

gizzard Pancreas and abdominal fat) were non-

significant affected when broiler fed thyme 

extract at 0.2, 0.4 and 0.6%. Thus, Tekeli et al. 

(2006) supplemented thyme oil at 120 mg/kg to 

broiler diet and noted that hot carcass and 

abdominal fat were not affected.  Non- significant 

differences was observed in Pancreas, liver, bile, 

spleen and gizzard percentage in broiler 

consumed dietary added with thyme oil at 0.5 and 

1g/kg compared to control group (Pournazari et 

al., 2017). It has been found that hot carcass, liver 

and heart were non-significant affected in broiler 

fed 300mg/kg thyme oil (Sariözkan et al., 2020). 

Relative weight of internal parts of broilers 

(spleen, Pancreas, Cecum, liver and heart) weight 

were non-significant affect when broilers 

consumed thyme powder at 5g/ litter drink water 

however, gizzard weight had a significant 

increase compared to control group (Sadeghi et 

al., 2012). 

 

5. Conclusion 

It could be concluded that thyme oil can reduce 

the negative impact of aflatoxin B1 in broiler 

diets. To assess the ideal aflatoxin B1 dosage, the 

precise mechanism of action, and its effects on 

the sustainability of broiler meat production and 

residues of aflatoxin B1 in broiler meat, 

additional research under more standardized 

conditions is still required.  
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