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Abstract---Objective: Due to the importance of poultry production, the 

purpose of the study are to show the efficacy of Tomatopowderin 

alleviating the deleterious effects of aflatoxin in broilers and 
modulating the oxidative stress. Methods:One hundred one-day-old 

fattening chicks (Ross 308) were used in the present work which 

lasted for 35 days and aflatoxin administration  lasted for 28 days. In 

the control condition, birds were randomly distributed  into 5 groups, 

20 birds for each group as following for 35 days: (G1)20 chicksfed 
basal diet control negative(CON),(G2) 20 chicksfed basal diet + 

aflatoxin (30 ppb) (AF) control positiv,(G3) 20 chickstreated 

withaflatoxin (30 ppb) + mycofix 3 plus(AF+M),(G4) 20 chickstreated 

withaflatoxin (30 ppb) +Tomato powder  %1(AF+TP),(G5) 20 chicksfed 

basal diet +Tomato powder %1(TB). Results:A significant increased 

(P˂0.05) in the concentration of (Gpx) and (SOD) in the fourth group 
(AF&TP) compared to the second group (AF) In addition, the results 

showed a significant decreased (P˂0.05) in the concentration (MDA) in 

the fourth group (AF&TP) compared to the second group (AF)at day 

28. While at day 35 showed a significant increased (P˂0.05) in the 

concentration of (Gpx) in the fourth group (AF&TP) compared to the 
second group (AF). Conclusion: Tomato powder (1%) can be used as a 

feed supplement in broiler chickens from 1 to 35 days of age to 

enhance their antioxidant status. 
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Introduction 

 

Aflatoxins are one of the most widespread pollutants in poultry feed in both 

developing and developed countries (1,2).At present, many aflatoxins have been 

identified, among which Aflatoxin  (AF) is the most toxic for chicken and has been 

classified as a Class I carcinogen by the International Agency for Research on 
Cancer (3,4). AF is often found in corn and peanut, which is the major energy 

sources for the poultry feed, and the permitted level of AF is very low in poultry 

feed, and thus poultry feed is at a high risk of contamination with AF (5). It has 

been reported that the most vulnerable body organ of chicken to AF is the liver 

(4). AF can induce unbalanced lipid metabolism, inhibit the activity of antioxidant 
enzymes, and increase pro-inflammatory cytokines and hepatocyte apoptosis 

levels ( 4,5,6). In addition, dietary exposure to AF is associated with immune 

dysfunction of chickens, making the broilers more susceptible to infectious 

diseases ( 7). It has been reported that AF could induce apoptosis in immune 

organs, and cause significant decrease in the production of immunoglobulin  (5). 

 
Tomato is a well-studied species belonging to the family Solanaceae. Its 

consumption, as well as production, is increasing because of its antioxidant and 

anti-cancerous properties (8). Tomato components like lycopene(LYC), phenolic, 

flavonoids, vitamins C and E are mainly responsible for the antioxidant capacity 

of raw tomatoes and processed tomato products (9). Tomato powder is high in 
lycopene is a natural food-derived pigment belonging to carotenoids used in food 

processing, and is mainly enriched in fruits and vegetables with a red color, such 

as tomatoes (10).LYC can be used as a bioactive plant food material with many 

vital activities, including antioxidant capacity, and has therapeutic potential 

against diseases (11).Antioxidants is a molecules that inhibits the oxidation of 

other molecules. Oxidation is a chemical reaction that can produce free radicals. 
Antioxidants can be categorized in to enzymatic and nonenzymatic (12). The 

enzymatic antioxidant include catalase (CAT),superoxide dismutase (SOD), 

glutathione reductase (GSH-r) and glutathione peroxidase (GPx). The enzymatic 

antioxidant act as scavengers for free radicals from both intracellular and 

extracellular origin and there for preventing lipid peroxidation of plasma 
membrane, whereas the nonenzymatic antioxidant Carotenoids, together with 

vitamins C and E and phenolic compound are the major antioxidants of plant-

derived foods. can be used to moderate the negative side effects of environmental 

origin stress(13,14). 

 

Materials and Method 
 

Animals of the Study 

 

Straight-run one day old chicks Ross 308 were purchased from a local hatchery 

in Karbala, the chicks were raised according to routine management practice. 
Basal diet of broiler chicks and water were supplied ad libitum to meet National 

Research Council NRC, (1994). 

https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/aflatoxin
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/aflatoxin
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/aflatoxin-b1
https://www.sciencedirect.com/science/article/pii/S0032579121006726#bib0008
https://www.sciencedirect.com/science/article/pii/S0032579121006726#bib0016
https://www.sciencedirect.com/science/article/pii/S0032579121006726#bib0010
https://www.sciencedirect.com/science/article/pii/S0032579121006726#bib0016
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/lipid-metabolism
https://www.sciencedirect.com/science/article/pii/S0032579121006726#bib0029
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/immunoglobulins
https://www.sciencedirect.com/science/article/pii/S0032579121006726#bib0010
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The Experimental Design 

 

One hundred straight-run broiler chicks Ross 308 (one day -old) were used in the 
present work. In control condition, birds were randomly divided into 5 groups, 20 

birds for each group as following: 

 

• Group (G1) 20 chicks fedbasal diet control negative 

• Group (G2) 20 chicks fedbasal diet + aflatoxin (30 ppb) control positive 

• Group (G3) 20 chickstreated withaflatoxin (30 ppb) + mycofix 3 plus 

• Group (G4) 20 chickstreated withaflatoxin (30 ppb) +Tomato powder  %1 

• Group (G5) 20 chicks fedbasal diet +Tomato powder %1 

 

Preparation of tomato powder 

 

Fresh, mature, and ripe tomatoes (Lycopersiconesculentum) were purchased from 
local market(50 KG). The tomatoes were cut into slices (15).Tomato slices were 

distributed uniformly as a thin layer onto the stainless steel trays and dried 

under direct sunlight (16). 

 

Blood sample collection 
 

At day 4, 28 and 35th of age, blood samples were collected from 5 chickens in 

each group from the jugular vein in a test tube without anticoagulant (plane tube) 

the serum was separated by centrifugation  for 10 minutes  at 3000 rpm and 

stored in a deep freeze (-20) until analysis to determine immunological tests. 

 
 

Statistical Analysis 
 

The data was analyzed with SPSS (16.0 for Windows) by using a one-way analysis 

of variance (ANOVA). Differences between means were determined using Tukey's 
test in which the significance level was designated at (P˂0.05). 
 

Results 

 

Effect of Tomato powder in the alleviating the deleterious effect of aflatoxin 

onsome antioxidant status of broilers at 28 day 
 

A significant decreased (P˂0.05) was noticed in the concentration of glutathione 

peroxidase (Gpx) and Superoxide dismutase (SOD) in the (AF) group compared 

with the other groups table (1-1). In addition, in the same table the results 

showed a significant increase (P˂0.05) in concentration of malondialdyhyde (MDA) 

in the second group (AF) compared with other treated groups. 
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Table 1-1 

Effect of Tomato powder in the alleviating the deleterious effect of aflatoxin 

onsome antioxidant status of broilers at 28 day(Mean ± SD) 
 

Parameters 

Group 
SOD  
U/mL 

GPX  
mmole/mL 

MDA 
nmole/mL 

Group 1(CON) 68.2 0.8 A 20.1 0.8 A 1.1 0.01 B 

Group 2(AF) 55.1 1.8 B 14.6 1.1 B 2.1 0.6  A 

Group3(AF+M) 65.5 1.1 A 19.7 0.9 A 1.0 0.02 B 

Group 4(AF+TP) 66.8 2.7 A 19.8 0.4 A 1.3 0.4B 

Group 5(TP) 67.7 1.4 A 19.3 0.7 A 1.2 0.2B 

Different letters in the same column represent a significant different at (P˂0.05) 
 

Effect of Tomato powder in the alleviating the deleterious effect of aflatoxin 

onsome antioxidant status of broilers at 35 day 

 

A significant decreased (P˂0.05) was noticed in the concentration of glutathione 
peroxidase (Gpx) in the (AF) group compared with the other groups table (1-2).At 

the same time there was no significant different at (P>0.05) in (SOD) and (MDA) 

between all groups. 

 

Table 1-2 

Effect of Tomato powder in the alleviating the deleterious effect of aflatoxin 
onsome antioxidant status of broilers at 35 day(Mean ± SD) 

 

Parameters 

Group 

SOD  

U/mL 

GPX  

mmole/mL 

MDA 

nmole/mL 

Group 1(CON) 74.19 6.52 A 20.1 1.0 A 1.08 0.01 A 

Group 2(AF) 66.21 3.20 A 15.2 0.9 B 1.09 0.02 A 

Group 3(AF+M) 68.42 7.40 A 20.3 0.7 A 1.09 0.02 A 

Group 4(AF+TP) 67.64 4.26 A 20.1 0.6 A 1.08 0.01 A 

Group 5(TP) 65.87 6.46 A 19.1 0.9 A 1.11 0.01 A 

Different letters in the same column represent a significant different at (P˂0.05) 

 

Discussion 

 
Antioxidant status  

 

The present study revealed that there was significant increase in (MDA) level in 

table (1-1) and significant decrease in (Gpx and SOD) enzymes in the same table 

in group (AF) that broilers exposed to contaminated diet with aflatoxin and these 

results were matched with previous studies (17). The present findings were also in 
agreement with (18) in aflatoxin induced broiler chicks. In animals, oxidative 

stress may occur as a consequence of nutrition, including the contamination of 

feed with fungal toxins (19). Aflatoxin induced lethally injured hepatocytes in an 
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unmanageable disorder, which results in mitochondrial dysfunction, enzyme 

inhibition and denaturation of structural proteins. the increase in hepatic MDA 

level may be attributed to the fact that AF is metabolized by the cellular 
cytochrome P450 enzyme system  (20),this leads to lipid peroxidation and cellular 

injury and (21) also might be due to significant reduction in the activities of 

enzymatic antioxidants like Gpx in level which is also observed in present 

study.The SOD and GPx as the key enzymes of antioxidant system can scavenge 

free radicals generated from oxidant stress, reduce oxidative damage and 

maintain cell structure (22).Antioxidants may protect cells from the damage 
caused by free radicals. Antioxidant nutrients and enzyme defenses are 

fundamental protectors against all forms of stress (23). 

 

 showed that serum MDA levels were significantly lowered after lycopene 

treatment. Additionally, (24) reported that tomatoes antioxidants might contribute 
to the protection against peroxidation. Diminishing MDA levels in this study also 

might have been attributed to lycopene which protects cells against oxidative 

stress. Similar observations have been made by (25) who attributed the ability of 

lycopene in quenching free radical anions and increasing the number of 

conjugated double‐bonds. It was found that TP supplementation elevated the 

values of SOD, GPx, which are important enzymes associated with the high 
antioxidant activity, subsequently, decreasing oxidative stress properties like 

antioxidant, antiviral, inflammatory and immunomodulatory. These findings 

agreed with those of (26,27). 

 

Conclusion 
 

Based on the current research findings, the conclusions are as follows.Tomato 

powder (1%) can be used as a feed supplement in broiler chickens from 1 to 35 

days of age to enhance their antioxidant status. In addition, dietary TP can 

replace (Mycofix®). 
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