
Archives of Razi Institute, Vol. 77, No. 4 (2022) 1363-1370                                                    Copyright © 2022 by 

      Razi Vaccine & Serum Research Institute 

            DOI: 10.22092/ARI.2022.358132.2158  

 

1. Introduction 

Oxidative stress is an imbalance between free 

radicals resulting from biological activities and the 

defensive ability of antioxidants in the body, 

accompanied by an increase in fat oxidation, which 

results in disruptive damage to various tissues and a 

decrease in the immune susceptibility to diseases. 

Antioxidants treat tissue damage as well as prevent 

the generation of free radicals generated as a result 

of various vital activities in the body or slow them 

down, so they constitute a line of defense against the 

disruptive activity of free radicals in terms of their 

generation or chain reactions (1-3). The chance of 

exposure to free radicals increases with the organ’s 

activity. The organs and tissues characterized by 

high efficiency have a higher chance of exposure to 

free radicals. Physiological and structural factors 

increase the likelihood of tissues and biomolecules 

being exposed to oxidative damage, including the 

amount of long-chain unsaturated fatty acids (4). 

There are several types of antioxidants: synthetic, 

such as some vitamins, which were noted to have a 

protective role against oxidation processes caused by 

free radicals (5); and natural, such as medicinal 
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Abstract 

This experiment was conducted in the poultry field of the Department of Animal Production, College of 

Agriculture, Al-Qasim Green University, Iraq, for the period from 1/10/ 2021 to 4/11/ 2021. The current study 

aimed to use different levels of maca roots (Lepidium meyenii) to reduce the effects of experimentally-induced 

oxidative stress by using hydrogen peroxide (H2O2) in broiler chickens. In the present experiment, 225 unsexed 

broiler chicks (Ross 308) were used, distributed randomly to 15 cages, with five experimental treatments for 

each treatment of 45 birds, and each treatment included three replicates for each replicate of 15 birds. The 

experimental treatments were as follows: the first treatment was considered as the control group (basic diet + 

drinking water free of H2O2). The second group: basic diet and water supplemented with 0.5% H2O2 at a 

concentration of 0.5%. The third group: adding 1 g of maca roots/kg of the basic diet + drinking water 

containing 0.5% H2O2. The fourth group: adding 1.5 g of maca roots/kg of the basic diet + drinking water 

containing 0.5% H2O2. The fifth group: adding 2 g of maca roots/kg of the basic diet + drinking water 

containing 0.5% H2O2. The most important results of the study can be summarized as follows: the recorded data 

showed significant superiority (P≤0.05) for the first, third, fourth, and fifth treatments in the average live body 

weight in the fifth week and the total weight gain compared to the second treatment. In addition, the first, fourth, 

and fifth treatments revealed the best cumulative food conversion ratio and the best productivity index measure, 

with a significant difference (P≤0.05) compared to the second treatment.  

Keywords: Maca root, Productive performance, Broiler, Oxidative stress  

 
 

 

 

 

  

 

 

 

 

  

 

 

 

 

 
   
  

 

 

 

   

 



Hamzah Merzah et al / Archives of Razi Institute, Vol. 77, No. 4 (2022) 1363-1370  

 

1364 

herbs. Among these plants is the root of the maca 

plant, scientifically known as Lepidium meyenii, a 

tuberous root plant belonging to the Brassicaceae 

family, from which cauliflower and broccoli are 

descended. It is native to South America, where it 

grows in the high mountains of Peru, and it has been 

used in the field of herbal medicine since 1843. It is 

one of the most medicinal plants, rich in antioxidants 

that protect cells from mutations and damage caused 

by free radicals. In addition, it contains large 

amounts of vitamins and is very rich in flavonoids 

that protect against many diseases (6, 7). Likewise, 

the roots of the maca plant are rich in the content of 

amino acids, essential fatty acids, polysaccharides, 

and mineral elements, such as iron, calcium, zinc, 

copper, and potassium (8). 

Moreover, its effectiveness lies in the fact that it 

contains compounds N-benzyl-palmitamide, 

glucosinolates, phenolics, and benzyl isothiocyanate 

(9). Maca root has many medical effects and uses, 

where it is used as an antioxidant (10) and has a 

major role in stimulating the immune system (11). 

It affects sexual potency and increases fertility 

through its impact on sex hormones and their 

receptors (12), and it plays a role in improving the 

productive performance of poultry (13, 14). Based 

on the foregoing and in the absence of a local study 

on maca roots, this experiment aimed to use 

different levels of maca roots to reduce the effect of 

oxidative stress-induced experimentally using 

hydrogen peroxide H2O2, in addition to knowing the 

best levels of maca roots that can be used in poultry 

diets.  

2. Materials and Methods 

This study was conducted in the poultry field of the 

Department of Animal Production, College of 

Agriculture, Al-Qasim Green University, Iraq, from  

 

 

 

1/10/2021 to 4/11/ 2021. In the experiment, 225 

unsexed one-day-age broiler chicks Ross 308 from 

Al-Anwar hatchery were used in Babylon province. 

They were randomly distributed to 15 cages with 

five experimental treatments for each treatment of 45 

birds, and each treatment included three replicates 

for each replicate of 15 birds. The chicks were raised 

in the cages on a bed of white sawdust with a 

thickness of 7 cm. The feed was provided to the birds 

freely, as it was provided a starter diet from the age 

of 1-10 days, a growth diet from 11-21 days, and a 

final diet from 22-35 days (Table 1). The 

experimental treatments were as follows: The first 

treatment = was represented by the control treatment 

(basic ration + drinking water free of H2O2), the 

second treatment = a standard diet and water added 

to it H2O2 at a concentration of 0.5%. The third 

treatment = adding 1 g of maca roots/kg of the basic 

diet + drinking water containing 0.5% H2O2. Fourth 

treatment = adding 1.5 g of maca roots/kg of the 

basic diet + drinking water containing 0.5% H2O2. 

The fifth treatment = adding 2 g of maca roots/kg of 

the basic diet + drinking water containing 0.5% 

H2O2.  

The experiment included a study of the following 

traits: average live body weight, weight gain, feed 

consumption, food conversion ratio, and 

productivity index. The averages of these traits 

were estimated for each week of the experiment, 

which amounted to five weeks. A completely 

randomized design was used. To study the effect of 

different treatments on the studied traits, the 

differences between the means were compared 

using Duncan's polynomial test (15), and it used the 

ready-made statistical program (16) to analyze the 

data. The roots of the maca plant were purchased 

from the Al-Bustan Herbal Company in Kirkuk 

province (Figure 1).  
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Table 1. Percentage of feed materials and chemical composition included in the formation of the starter, growth, and final diet used in 

the experiment composition 

 

Diet types 
Feed ingredients 

Final 22-35 day Growth 11-21 day Starter 1-10 day 

62.4 58.65 52.8 yellow corn 

10 10 10 wheat 

5 5 5 protein concentrate* 

20.5 24 29.8 Soybean meal 48% 

0.3 0.3 0.3 Sun flower oil 

0.2 0.35 0.5 Di-Calcium Phosphate 

1.22 1.21 1.14 limestone 

0.13 0.17 0.17 methionine 

0.15 0.22 0.19 Lysine 

0.1 0.1 0.1 Food salt 

100 100 100 Total 

The calculated chemical analysis ** 

3035 2995 2940 Represented energy (kilo calories/kg of feed) 

18.29 19.66 21.94 Crude protein (%) 

0.9 0.97 1.03 Methionine + Cysteine (%) 

1.11 1.26 1.39 Lysine (%) 

0.83 0.88 0.9 Calcium (%) 

0.38 0.41 0.44 Available phosphorous (%) 

2.58 2.64 2.73 Crude fiber (%) 

 

*The protein concentrate used is animal produced by a Dutch company (imported) Brocon contains 40% raw protein, 2,017 

kilocalories/kg protein-energy represented by 5% crude fat, 2.20% crude fiber, 5% calcium, 4.68% phosphorous, 3.85% lysine, 4.12% 

methionine, 4.12% methionine + cysteine, 0.42% tryptophan, 1.70% threonine. It contains a mixture of rare vitamins and minerals that 

provide the bird's need for these elements .The soybean meal used is from an Argentine source; the percentage of crude protein is 48%, 

and 2,440 kcal/kg is representative energy.** According to the chemical composition based on the NRC (1994). 

 

Figure 1. The maca root used in the experiment 
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3. Results and Discussion 

The average live body weights (g) ± standard error of 

the experimental treatments, where the results of the 

statistical analysis of the effect of adding different 

levels of maca roots to the diet on the average live body 

weight of broilers exposed to oxidative stress for the 

weeks of the experiment (amounted to 5 weeks), 

indicates that there are no significant differences among 

all treatments in the first week of the experiment (Table 

2). As for the second, third, fourth, and fifth weeks of 

the experiment, a significant improvement (P≤0.05) for 

the birds of the first, third, fourth, and fifth treatment 

compared with the birds of the second treatment was 

observed. 

Table 3 displays the results of the statistical analysis 

of the effect of adding different levels of maca roots to 

the diet on the average weight gain of broilers exposed 

to oxidative stress for the weeks of the experiment 

(totaling 5 weeks), indicating that there were no 

significant differences between all treatments during 

the first week of the experiment. In the second week of 

the experiment, the first, third, fourth, and fifth 

treatments were significantly improved (P≤0.05) 

compared to the second treatment, which showed the 

least weight gain. While in the third week, it was  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

observed that the first, third, and fifth treatments were 

significantly improved (P≤0.05) in the average of 

weight gain compared to the second treatment, which 

recorded the least weight gain, followed by the fourth 

treatment, which did not differ significantly from the 

rest of the experimental treatments. In the fourth week, 

it is noticeable that the first, third, fourth, and fifth 

treatments were significantly superior (P≤0.05) over 

the second treatment, which showed the most 

negligible weight gain. While in the fifth week of the 

experiment, the first and fourth treatments indicated the 

highest weight gain and amounted to 711.89 and 

745.67g, respectively and with a significant difference 

(P≤0.05) from the second treatment and the third 

treatment, which indicated a weight gain of 680.92 and 

656.83g respectively. In contrast, there were no 

significant differences between the fifth treatment and 

the rest of the experiment’s treatments. As for the total 

weight gain, it was shown that the birds of the first, 

third, fourth, and fifth treatments showed the highest 

total weight gain and amounted to 2326.21, 2278.00, 

2250.35, and 2338.67 g, respectively, and with a 

significant difference (P≤0.05) on the birds of the 

second treatment, which displayed the lowest total 

weight gain and amounted to 2147.14 g.  

 

 

 

 

 

 

 

 

 

 

Table 2. Effect of adding different levels of maca root to the diet on average live body weight (g) of broilers exposed to oxidative stress 

 

Weeks of experiment Treatments 

 Fifth week Fourth week Third week Second week First week 

56.33±2372.67a 52.62±1627.00a 30.11±946.33a 6.66±480.21a 3.60±184.00 First treatment 

11.21±2181.14b 28.32±1500.22b 6.66±863.13b 3.11±428.43b 3.81±180.31 Second treatment 

34.91±2284.35a 7.31±1627.52a 7.62±949.81a 4.48±477.15a 3.17±188.23 Third treatment 

29.71±2312.00a 22.16±1600.11a 19.46±923.65a 7.45±473.00a 1.33±185.41 Fourth treatment 

47.79±2360.21a 20.80±1659.08a 11.72±976.52a 6.87±489.27a 3.92±187.33 Fifth treatment 

* * * * NS Significance level 

 

* The averages carrying different letters within the same column indicate differences at the level of significance (P≤0.05). NS: Not 

significant. The first treatment = control treatment (basic diet + drinking water free of H2O2); the second treatment = standard diet and 

water added to it H2O2 at a concentration of 0.5%; the third treatment = (adding 1 g of maca roots/kg of the basic diet + drinking water 

containing 0.5% H2O2); the fourth treatment = (adding 1.5 g of maca roots/kg of the basic diet + drinking water containing 0.5% H2O2); 

and the fifth treatment = (adding 2 g of maca roots/kg of the basic diet + drinking water containing 0.5% H2O2). 
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Table 4 shows the results of the statistical analysis of 

the effect of adding different levels of maca roots to the 

diet on the weekly feed consumption average of 

broilers exposed to oxidative stress for the weeks of the 

experiment, which amounted to 5 weeks, indicating 

that there were no significant differences between all 

treatments in the first and second weeks of the 

experiment. In the third week, we noticed that the third 

treatment recorded the highest average of feed 

consumption and amounted to 650.45g, with a 

significant difference (P≤0.05) from the first, second 

and fourth treatments, which revealed the lowest 

average of feed consumption and amounted to 621.33, 

618.12, and 621.65g, respectively. As for the fifth 

treatment, there were no significant differences 

between it and the rest of the experimental treatments, 

while in the fourth and fifth week and the total feed 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

consumption, there were no significant differences 

between all the experimental treatments. 

  Table 5 shows the results of the statistical analysis of 

the effect of adding different levels of maca roots to the 

diet on the feed conversion ratio of broilers exposed to 

oxidative stress for the weeks of the experiment, which 

amounted to 5 weeks, indicating that there were no 

significant differences between all the experimental 

treatments. As for the cumulative feed conversion ratio, 

it was observed that the birds of the first, fourth, and 

the fifth treatments had the best cumulative feed 

conversion ratio, and it amounted to 1.440, 1.447, and 

1.442 gm of feed/g of weight gain/bird with a 

significant difference (P≤0.05) than the second 

treatment, which recorded a cumulative food 

conversion ratio of 1.546 gm of feed/g of weight 

gain/bird. 

 

 

 

 

 

 

 

 

Table 3. Effect of adding different levels of maca root to the diet on the average weight gain (g) of broilers exposed to oxidative stress 

(mean ± standard error) 

 

Total weight gain 
Weeks of experiment 

Treatments 
Fifth week Fourth week Third week Second week First week 

38.57±2338.67a 19.96±745.67a 25.33±680.67a 9.57±466.12a 6.64±296.21a 3.60±150.00 First treatment 

11.21±2147.14b 12.34±680.92b 18.78±637.09b 3.83±434.70b 6.35±248.12b 146.31±3.71 Second treatment 

39.91±2250.35a 22.21±656.83b 9.52±677.71a 15.69±472.66a 14.64±288.92a 5.17±154.23 Third treatment 

29.71±2278.00a 9.91±711.89a 9.17±676.46a 24.86±450.65ab 8.19±287.59a 4.33±151.41 Fourth treatment 

47.79±2326.21a 25.59±701.13ab 10.80±682.56a 9.66±487.25a 7.31±301.94a 3.92±153.33 Fifth treatment 

* * * * * NS Significance level 

 

* The averages carrying different letters within the same column indicate differences at the level of significance (P≤0.05). NS: Not 

significant. The first treatment = control treatment (basic diet + drinking water free of H2O2); the second treatment = standard diet and 

water added to it H2O2 at a concentration of 0.5%;  the third treatment = (adding 1 g of maca roots/kg of the basic diet + drinking water 

containing 0.5% H2O2); the fourth treatment = (adding 1.5 g of maca roots/kg of the basic diet + drinking water containing 0.5% H2O2); 

and  the fifth treatment = (adding 2 g of maca roots/kg of the basic diet + drinking water containing 0.5% H2O2). 

Table 4. Effect of adding different levels of maca root to the diet on the average feed consumption (g) of broilers exposed to oxidative 

stress (mean ± standard error) 

 

Total feed 

consumption 

Weeks of experiment 
Treatments 

Fifth week Fourth week Third week Second week First week 

35.43±3373.86 29.20±1188.55 33.65±964.00 6.17±621.33b 34.37±409.67 2.18±190.31 First treatment 

32.25±3321.30 38.82±1205.41 23.21±926.54 10.72±618.12b 37.50±383.00 6.22±188.23 Second treatment 

31.56±3344.26 48.60±1142.00 25.20±935.42 11.09±650.45a 31.43±431.23 3.38±185.16 Third treatment 

28.02±3298.25 25.21±1178.23 34.22±931.67 9.63±621.65b 32.17±377.28 2.02±189.42 Fourth treatment 

33.64±3350.37 37.10±1195.65 28.66±917.09 8.28±635.34ab 25.65±416.17 2.90±186.12 Fifth treatment 

NS NS NS * NS NS Significance level 

 

* The averages carrying different letters within the same column indicate differences at the level of significance (P≤0.05). NS: Not 

significant. The first treatment = control treatment (basic diet + drinking water free of H2O2); the second treatment = standard diet and 

water added to it H2O2 at a concentration of 0.5%; the third treatment = (adding 1 g of maca roots/kg of the basic diet + drinking water 

containing 0.5% H2O2); the fourth treatment = (adding 1.5 g of maca roots/kg of the basic diet + drinking water containing 0.5% H2O2); 

and the fifth treatment = (adding 2 g of maca roots/kg of the basic diet + drinking water containing 0.5% H2O2). 
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Figure 2 indicates the effect of adding different levels 

of maca root to the diet on the production index of 

broilers exposed to oxidative stress for five weeks. 

Where the first, fourth, and fifth treatments recorded 

the highest productivity index and reached 470.11, 

456.51, and 468.29, with a significant difference 

(P≤0.05), as compared to the second treatment, which 

showed the lowest productivity index and amounted to 

403.09. In contrast, there were no significant 

differences between the third treatment and the rest of 

the experimental treatments. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

* The averages carrying different letters within the 

same column indicate differences at the level of 

significance (P≤0.05). The first treatment = control 

treatment (basic diet + H2O2 free drinking water); the 

second treatment = a standard diet and water added to it 

H2O2 at a concentration of 0.5%; the third treatment = 

(adding 1 g of maca roots/kg of the basic diet + 

drinking water containing 0.5% H2O2); the fourth 

treatment = (add 1.5 g of maca roots/kg of the basic 

diet + drinking water containing 0.5% H2O2). The fifth 

treatment = (adding 2 g of maca roots/kg of the basic 

diet + drinking water containing 0.5% H2O2). 

The significant improvement in the average live body 

weight in the treatments of maca roots (third, fourth, 

and fifth) compared to the second treatment may be due 

to the role of the active substances found in maca roots, 

including glucosinolates, isothiocyanates, and quercetin 

which contain antioxidant properties. It works to 

remove oxygen or hydroxyl free radicals and stop the 

oxidative chain reaction (17, 18). Furthermore, maca 

roots contain fatty and amino acids and essential 

mineral elements, which are necessary for building and 

structuring the cell walls of the body’s tissues and 

muscle cells (19). All of these roles can lead to an 

increase in the live body weight of broilers. As shown  

 

 

 

 

Table 5. Effect of adding different levels of maca root to the diet on the feed conversion factor (gm of feed/g of weight gain/bird) for 

broilers exposed to oxidative stress (mean ± standard error) 

 

Cumulative feed 

conversion ratio 

Weeks of experiment 
Treatments 

Fifth week Fourth week Third week Second week First week 

0.020±1.442b 0.084±1.593 0.037±1.416 0.065±1.332 0.161±1.383 0.027±1.268 First treatment 

0.017±1.546a 0.028±1.770 0.046±1.454 0.020±1.421 0.192±1.543 0.033±1.286 Second treatment 

0.042 ±1.486ab 0.045±1.738 0.044±1.380 0.026±1.376 0.194±1.492 0.049±1.200 Third treatment 

0.018±1.447b 0.025±1.655 0.034±1.377 0.035±1.379 0.151±1.311 0.036±1.251 Fourth treatment 

0.025±1.440b 0.070 ± 1.705 0.015±1.343 0.020±1.303 0.080±1.378 0.038±1.213 Fifth treatment 

* NS NS NS NS NS Significance level 

 

* The averages carrying different letters within the same column indicate differences at the level of significance (P≤0.05).  NS: Not 

significant. The first treatment = control treatment (basic diet + drinking water free of H2O2); the second treatment = standard diet and 

water added to it H2O2 at a concentration of 0.5%; the third treatment = (adding 1 g of maca roots/kg of the basic diet + drinking water 

containing 0.5% H2O2); the fourth treatment = (adding 1.5 g of maca roots/kg of the basic diet + drinking water containing 0.5% H2O2);  

and the fifth treatment = (adding 2 g of maca roots / kg of the basic diet + drinking water containing 0.5% H2O2). 

 

Figure 2. Effect of adding different levels of maca root to the 

diet on the production index of broilers exposed to oxidative 

stress 
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by the results in table 2, the significant decrease 

occurred in the second treatment without maca roots 

addition, which is due to the reduction in body weight 

is the result of H2O2 (hydrogen peroxide) addition, 

which works to increase the formation of free radicals, 

whose continuous interactions inside the body lead to 

the oxidation of lipids in the plasma membrane of cells, 

causing tissue damage and destruction (20). This may 

be responsible for reduction in the birds' weight. Which 

is an important indicator that indicates the amount of 

benefit from the feed and converts it into a live weight 

for broilers; any decrease in this value is evidence of an 

improvement in the food conversion ratio compared to 

the second treatment. This may be due to the presence 

of active compounds in maca roots that maintain the 

health of the digestive system and keep it healthy. It 

was found that plants and herbs used as animal feed 

additives increase the secretions of the digestive system 

and maintain its health because they contain 

biologically active ingredients. The most important of 

which are antioxidants and antimicrobials, which 

improve growth average and weight gain, helping to 

achieve the maximum benefit from the consumed feed 

and thus improving the feed conversion ratio (21). As 

for the significant improvement (P≤0.05) in live body 

weight and total weight gain, as well as the cumulative 

food conversion ratio for the first treatment (control) 

compared to the second treatment. It may be due to the 

excellent quality of the chicks and feed, the good 

management of the hall well during the experiment, 

and lack of exposure to any kind of stress during the 

experiment period, which was reflected in its 

productive performance. This improvement in the traits 

of productive performance is all positively reflected in 

the values of the production index, which is one of the 

crucial indicators in evaluating the productive 

performance of broilers. This is attributed to a high 

value in the maca root adding treatments and the first 

treatment due to the high average of live body weight 

and vital percentage, thus improving the food 

conversion ratio in these treatments. As the 

productivity index scale is directly proportional to the 

average live body weight and vital percentage. 
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