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Abstract 

This study was conducted at the Agricultural Research Station and Laboratories of the College of 

Agriculture, University of Basrah, Department of Horticulture and Landscape Design. Two year old 

seedlings of mango were planted in 25 Kg pots. The study involved a factorial experiment with two 

factors and six replications, resulting in 54 experimental units. The first factor consisted of three 

treatments: Moringa leaf extract (0,100 mg L-1), Damas leaf extract (100 mg L-1), and control. The 

second factor was nanoselenium at concentrations of 0, 25, and 50 ppm. The protein pattern of the 

leaves was analyzed using protein transfer technique on polyacrylamide gel using denaturing slab 

electrophoresis (SDS). The results showed that the protein profiles on the polyacrylamide gel varied 

in size, area, and height depending on the type of treatment. The treatments affected the properties of 

the protein bands, resulting in differences in protein quality due to changes in gene expression. The 

number of protein bands ranged from 4 to 9, depending on the type of treatment. Four protein bands 

were observed among the treatments: Moringa extract + Selenium 25 mg•L-1, Selenium 50 mg•L-1, 

and Selenium 25 mg•L-1. The highest number of protein bands with nine bands were recorded with 

the Damas extract + Selenium 50 mg L⁻ 1 treatment. Five protein bands were observed in the 

control, Moringa extract, and Damas extract. The stress conditions induced by the different 

treatments significantly affected. The molecular weight of the first protein band in all conditions 

ranged from 201.656 to 225.00 kilodaltons, indicating that the trees belonged to the same species and 

were from a common source. 
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Introduction 

  

The mango tree, Mangifera indica L., belongs 

to the Anacardiaceae family and is cultivated 

in tropical, subtropical, and temperate regions 

[1]. Mango trees originated in South Asian, 

particularly in eastern India. Mango is the 

second most produced tropical crop globally 

[2,3]. Mango fruits are highly valued for their 

nutritional, economic, and medicinal value due 

to their chemical composition, which includes 

dietary fibers, proteins, ascorbic acid, 

carbohydrates, fats, and essential nutrients. [4-

6]. The optimal climate for mango tree growth 

is hot and humid, with a temperature range of 

24 to 27°C. Mango trees require a cool and 

dry or cold and dry climate before flowering, 

and a dry climate during flowering and fruit 

set [7,8]. Studies have shown that high 

temperatures exceeding 35°C in mango trees 

lead to decreased pollen vitality and reduced 

fruit set [9,10]. Most plants grown in direct 

sunlight experience increased temperature and 

intense light, which leads to drought stress 

[11]. Water stress, a type of abiotic 
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environmental stress, has a negative effect on 

plant growth and development and causes 

significant damage to physiological processes, 

enzyme activity, and hormone levels [12]. To 

reduce the effects of high temperatures and 

lack of water, researchers are looking for 

alternatives to reduce these damages. This 

includes treating plants with anti-evaporation 

agents or substances that reduce transpiration 

in agricultural fields and horticultural crops. 

[13,14]. Foliar spraying is used to achieve 

maximum benefit for the plant [15]. Plant 

extracts contain numerous biologically active 

compounds that enhance physiological 

processes, stimulate plant growth and 

development, and increase nutrient utilization 

efficiency [16]. Notably, Moringa leaf extract 

and Damas leaf extract have shown significant 

benefits. Proteins. which constitute about 50% 

They are characterized by their high molecular 

weight and their impermeability to permeable 

membranes. Depending on the needs of the 

plant and its response to certain treatments, 

changes in gene transcription and translation 

processes can form new proteins through gene 

expression [17]. Protein analysis is essential to 

reveal the extent to which plants interact with 

abiotic stressors [18.] 

Material and Methods 

The investigation was conducted at the 

Agricultural Research Station and Laboratory, 

Department of Horticulture and Landscape 

Engineering, Faculty of Agriculture, 

University of Basrah. Two year old seedlings 

of mango were gathered from private nurseries 

and planted in 25 kilograms of potted plants 

that were comprised of sand and peat moss in 

a 3:1 ratio. The pots were randomly 

distributed within sectors. The study employed 

a factorial experiment with two factors and six 

replicates, resulting in 54 experimental units. 

The first factor involved plant extracts: 

Moringa leaf extract (0,100 mg. L⁻ ¹), damas 

leaf extract (100 mg. L-1), and a control 

treatment. The second factor was nano 

selenium in concentrations of 0, 25 and 50 

ppm. Selenium treatment was used at the 

beginning of the experiment and then one 

week after the antiperspirant treatment. The 

second treatment was applied one month after 

the initial treatments. 

Study of the Protein Profile of Leaves 

Leaf samples were freeze-dried at a 

temperature of -26°C. The protein extraction 

process was then followed [19]. One gram of 

leaves was incorporated into a ceramic mortar 

that was 3 ml in volume and contained Phenyl 

methane sulfonyl fluoride   PMSF at a 

concentration of 4°C. The mixture was then 

centrifuged at 4 degrees Celsius and 18,000 

revolutions for 30 minutes. Next, 40 ml of the 

supernatant were transferred to a 

polyacrylamide gel and electrophoresed. The 

migration of proteins was accomplished using 

the slab-electrophoresis method with SDS as 

the denaturing agent, as described by [20]. 

Promega's broad range of protein molecular 

weight markers were employed to estimate 

and document the molecular weights of the 

proteins using the PhotoCapt Mw (version 17) 

software. 

The treatments were numbered as follows 

1- Marker,2- Control treatment,3- Moringa 

extract, 4- Damas extract, 5- Moringa extract 

+ selenium 50 mg.L⁻ ¹, 6- Moringa extract + 

selenium 25 mg.L⁻ ¹, 7- Selenium 50 mg.L⁻ ¹, 

8- Damas extract + selenium 50 mg.L⁻ ¹, 9- 

Selenium 25 mg.L⁻ ¹, 10- Damas extract + 

selenium 25 mg.L⁻ ¹. 

Results and Discussion 

Observation of the protein pattern of mango 

leaves under different treatments Figure (1: a, 

b, c, and d), revealed significant differences in 

the protein bands on the polyacrylamide gel. 
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The characteristics of the protein bands, 

including size, area and height, varied 

depending on the type of treatment. The 

parameters studied affected these 

characteristics, resulting in gene expression 

leading to differences in protein quality. 

Figure (2) shows that there were differences in 

the number, position and specifications of 

protein bands on the polyacrylamide gel 

between the different treatments. The number 

of protein bands varied between 4 and 9 

depending on the type of treatment, with 4 

protein bands observed in three treatments: 

Moringa extract + Selenium 25 mg.L-1, 

Selenium 50 mg.L-1 and Selenium 25 mg.L-1. 

No significant gene expression occurred in 

these treatments. This could be because the 

mango trees were not exposed to drought or 

heat or because nano-Selenium and plant 

extracts improved the resistance of mango 

trees to drought stress. The Damas extract + 

Selenium 50 mg L-1 treatment had the highest 

number of protein bands recorded on the 

polyacrylamide gel, with a total of 9 bands. In 

addition, five protein bands appeared in the 

three treatments: control, Moringa extract, and 

Damas extract. The stress conditions caused 

by the different treatments significantly 

changed the positions of the protein bands in 

all treatments. Table (1) shows that the 

molecular weight of the first protein band was 

always similar in all studied conditions, 

ranging from 201.656 to 225.00 kDa. This 

indicates that the trees belong to the same 

species and come from a common source 

(asexual reproduction). The second, third, 

fourth, and fifth bands showed similar 

positions and molecular weights in the 

Moringa extract and Damas extract treatments, 

indicating that the two treatments alone had 

the same effect. When treated with Moringa 

extract + 50 mg.L-1 Selenium, a sixth protein 

band with a molecular weight of 34.396 kDa 

appeared, which may be due to gene 

expression triggered by drought or heat stress. 

Damas extract + 50 mg•L-1 Selenium 

treatment increased gene expression and 

produced 4 new protein bands compared to the 

control treatment, for a total of 9 protein bands 

with molecular weights between 219.124 and 

34.295 kDa. These bands may help plants 

resist drought and heat stress. The protein 

pattern results showed that Moringa extract 

treatment and Damas extract treatment alone 

had the same effect, while their combination 

with nano-selenium produced different effects. 

These findings suggest that exposure to stress 

conditions reduces native protein synthesis 

and leads to changes in transcription and 

translation processes, as well as the plant and 

the type of stress. This mechanism ensures the 

resistance of plants to adverse conditions [21]. 

Drought or heat stress significantly affects the 

growth and development of mango trees, 

especially under abnormal conditions such as 

low humidity and high temperature. This type 

of stress causes water stress and reduces the 

ability of plants to absorb water. In general, 

most stressors lead to a significant reduction in 

protein synthesis and nucleic acid production 

in plant tissues, the appearance of new protein 

bands, and the disappearance of other protein 

bands [22,23]. In order to determine stress 

resistance, it is necessary to identify the 

influential molecules that trigger adaptive 

mechanisms in plants grown under stress 

conditions. These influential molecules 

include proteins and metabolites produced 

through gene expression. They regulate 

important processes within the plant to cope 

with stress, ensuring resistance to adverse 

conditions [24,25.] 
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Figure 1(a): Specifications of the protein bands on the polyacrylamide gel of  

Moringa trees (part of the PhotoCapt program) 
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 Figure 1(b): Specifications of the protein bands on the polyacrylamide gel of Moringa 

trees (part of the PhotoCapt program). 
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Figure 1(c): Specifications of the protein bands on the polyacrylamide gel of Moringa trees 

(part of the Photocapt program.) 
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Figure 1(d): Specifications of the protein bands on the polyacrylamide gel of Moringa trees 

(part of the Photocapt program) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (2): Number and locations of protein bands and their molecular weights for mango 

trees (part of the PhotoCapt program.) 
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Table 1. Number of protein bands and their molecular weights in Moringa trees (kDa) 

Protein 

bands 

1 2 3 4 5 6 7 8 9 10 

Marker 219.12 182.03 147.79 130.47 102.8 85.66 65.27 57.37 48.46 34.79 

Control 201.65 85.19 48.46 35.335 33.38 0 0 0 0 0 

Moringa 

extract 

204.53 130.02 78.43 48.25 38.34 0 0 0 0 0 

Damas 

extract 

207.43 130.47 78.86 48.46 34.29 0 0 0 0 0 

Moringa 

extract + 

selenium 50 

mg L⁻ ¹ 

210.34 136.72 122.36 96.12 48.67 34.39 0 0 0 0 

Moringa 

extract + 

selenium 25 

mg L⁻ ¹ 

213.26 146.90 82.89 37.15 0 0 0 0 0 0 

Selenium 50 

mg L⁻ ¹ 

216.19 132.26 71.72 48.25 0 0 0 0 0 0 

Damas 

extract + 

selenium 50 

mg L⁻ ¹ 

219.12 166.35 124.62 100.48 82.89 54.51 48.05 36.56 34.29 0 

Selenium 25 

mg L⁻ ¹ 

222.06 149.55 81.53 38.81 0 0 0 0 0 0 

Damas 

extract + 

selenium 25 

mg L⁻ ¹ 

225.00 150.00 100.00 75.00 50.00 35.00 0 0 0 0 

 

 

Conclusion 

Stress is a significant problem for plants, 

which have developed numerous mechanisms 

to resist challenges such as drought and high 

temperatures. These mechanisms are often 

genetically controlled and involve a reduction 

in the synthesis of natural proteins. Changes in 

transcription and translation processes can also 

occur, leading to the production of new 

proteins through gene expression according to 

the plant’s needs and the type of stress 

encountered. This ensures the plant’s 

resistance to adverse conditions, as many 

proteins produced in response to drought play 

a direct or indirect role in stress resistance. 

The unfavorable environmental factors were 

controlled by using plant extracts and nano 

fertilizers and their assistance in future 

research to control various stresses.. Proteins 

Marker 

Control treatment 

Moringa extract 

extract 
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accumulate to mitigate stress conditions, and 

changes in the protein pattern due to stress 

positively impacts mango seedlings, 

enhancing their resistance. This, in turn, 

reduces water loss through mechanisms 

present in the leaves.
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