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ABSTRACT 

 
A field experiment was conducted during two seasons (2015 and 2016) to evaluate the effect of 

alpha-tocopherol (ATCO) and glutamic acid (GLU) application on the fruit quality, chemical 
constituents of mango trees var Zebda in the Experimental Station of the National Research Centre, 
Nubaria region, El-Behara Governorate, Egypt. The experiment  included sex treatments, three rates 
of alpha tocopherol and three glutamic acid treatments with the same concentrations (100, 200 and 
400 ppm) more than the fresh water as a control. Generally, both vitamin (alpha-tocopherol) or amino 
acid (glutamic acid) improved growth and properties of mango (Mangifera indica). Continuous 
increases were detected in diameter, length and weight of fruit and bulb and volume of juice of mango 
fruit as the increases in the concentration of alpha-tocopherol or glutamic acid up to the highest 
concentration used. The increment of alpha tocopherol was less than that of glutamic acid, on reverse, 
the values of seed weight parameter showed the opposite trend. Moreover, the highest increases 
percentage was obtained from spraying ATOC in the rate of 400 ppm was achieved in bulb weight 
(103.70%) but the lowest was (44.43%) as in fruit length. While the decrease in seed weight (44.04%) 
was more than that caused by ATCO (17.99%). Total soluble solids increased by ATCO or GLU 
treatments. Application of GLU and ATCO in the concentration of 400 ppm/L increased TSS by 
29.89 and 12.19%, respectively. This means that GLU was more effective in this parameter. Acidity 
of the juice increased slightly with the 100 ppm ATCO treatment and tended to decrease with GLU 
treatments but the decrease was continuously as the level of GLU increased up to the higher level of 
this treatment used. Reducing and total sugar percentages showed similar response of TSS. 
Concerning, the concentration of Vit. C, it is obviously shown that the increase in this acid as a result 
of GLU was 22.16% in comparable with that received fresh water as a control. The application of 
ATCO and Glutamic acid increased markedly the total phenols concentration and antioxidant activity. 
Spraying 400 ppm of ATCO or GLU raised these two parameters by 71.54; 86.84% (Total phenols) 
and 34.34; 44.12 % (Antioxidant activity), respectively over the control. These results indicated that 
GLU not only increased the values of these characters but also the increments percentages were more 
than that induced by the same concentration of Vit. E. 
                                                                                     
Keywords: Mango, Alpha-tocopherol (ATCO), Glutamic acid (GLU),  Yield,  Fruit properties, 

Chemical constituents, Total phenols, Antioxidant activity. 

Introduction 
On the world, one third of the irrigated land are approximately affected with excess salinity 

(Ritchard and Gary, 1984). In Egypt, the problem is acute, 60% of the arable land classified as salt 
affected soils. The increase of the vertical extension of fruit trees by increasing its cultivate areas were 
in the new reclaimed soils such as Nobaria region, North and South Tahrir regions and the new small 
values in the back of Higher and middle Egypt governorates. There are new trends to increase the 
productivity of these fruit trees in these areas by many recent ways such as fertilizers (traditional and 
nano), growth regulators and antioxidant compounds (Abd Elmotty and Orabi, 2013; Hussein et al., 
2015, Hifny et al., 2017 and Suman, et al., 2017; Orabi et al., 2017a). Vitamins and organic acids also 
considered as new methods to increase growth, production and quality of these trees and its products 
(Abd Elmotty and El-Faham, 2013). 
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Generally, different types of stresses caused reduction in plant growth and development (Mekki 
and Orabi, 2007) through over production of reactive oxygen species (ROS) which caused injury in 
various macromolecules and cellular structures, cellular membrane, photosynthetic apparatus and lead 
to electrolyte leakage and death of cells (Ahmed et al., 2009; 2010  ; Mekki et al., 2010; Orabi et al., 
2010). It was found that these ROS, such as hydrogen peroxide, superoxide and hydroxyl ions,  
leading to oxidative damage at the cellular level resulted in yield reduction (Orabi and Mekki, 2008; 
Hussein et al., 2009). Meanwhile, over accumulation of ROS damage almost all cell components 
including membrane lipids, chloroplasts, pigments, enzymes and nucleic acids (Kassab et al., 2012; 
Orabi et al., 2013; 2014). Plants protect cells and sub-cellular systems from the cytotoxic effects of 
these active oxygen radicals with both non- enzymatic and enzymatic antioxidant systems such as 
carotenoids, ascorbic acid, a-tocopherol, proline, SOD, peroxidase, catalase and glutathione reductase 
( Orabi et al., 2018a,b). 

Several researches were done and reported the beneficial effects of different antioxidant 
application on growth, yield and fruit quality (Willekens et al. 1997; Munne-Bosch, 2005; Hussein 
and Orabi, 2008; Soltani et al. 2012; Kumar et al. 2012 Bagheri and Sahari, 2013 and Abd El-Baky et 
al. 2014). 

Amino acids are organic molecules that contain nitrogen, carbon, hydrogen, and oxygen, and 
have an organic side-chain in their structure, a characteristic that distinguishes the different amino 
acids (Buchanan et al., 2000). In plants, main amino acids synthesized are the glutamate, glutamine, 
and aspartate, and from these other amino acids may be formed. Glutamate the first amino acid in 
which the nitrogen absorbed by the plants is incorporated and form it, In addition, through the activity 
of aminotransferases a range of amino acids can be obtained (Taiz and Zeiger, 2013 and Teixeira et  
al., 2017). Glutamic acid is an α-amino acid with formula C5H9O4N. Its molecular structure could be 
idealized as HOOC-CH (NH2)2-(CH with two carboxyl groups-CooH and one amino group –NH2. 
Different Researches were done to evaluate the effect of glutamic acid in plant growth, yield and 
chemical constituents by Liepman and Olsen, (2004); Forde and Lee, (2007) 

Tocopherols are a group of compounds synthesized only by photosynthetic organisms and are 
involved in the quenching and scavenging of O2 (Neely et al., 1988) and act as highly efficient 
recyclable chain reaction terminators for the removal of polyunsaturated fatty acid (PUFA) radical 
species generated during Lipid peroxidation (Munne-Bosch and Falk, 2004). Tocopherols are believed 
to protect chloroplast membranes in plants from photo oxidation and help to provide an optimal 
environment for the photosynthetic machinery, their accumulations also occur as a response to variety 
of abiotic stress including high light, drought, salt and cold and may provide an additional line of 
protection from oxidative damage (Munné-Bosch and Algere, 2002; Orabi and Abd Elhamid, 2016 
and Orabi et al., 2017b). 

Thus, this work aimed to evaluate the response of mango trees to application of alpha- 
tochopherol and glutamic acid in alleviaton of oxidative damage and Fruit quality.   
 
Materials and Methods 
 

A field experiment was conducted during 2015 and 2016 to evaluate the effect of Vit.E or 
alpha- tocopherol (ATCO) and glutamic acid (GLU) application on the fruit quality, chemical 
constituents of mango trees var Zebda in the Experimental Station of the National Research Centre, 
Nubaria region, El-Behara Governorate, Egypt. The experiment included sex treatments, three rates of 
alpha tocopherol and three glutamic acid treatments with the same concentrations (100, 200 and 400 
ppm) more than the fresh water as a control. Trees were ten years old, similar in growth and vigour. 
Regular agricultural practices such as drip irrigation, fertilization and pest control management were 
done as usual to all the investigated mango trees. 

The all tested treatments were sprayed three times in the same trees, the first one at fruit setting, 
the second at full blooming and the third at a month later. Triton B as a wetting agent was added at 0.1 
% for all the spraying treatments, all trees were sprayed till run off. 

At harvest, samples from fruits were collected. Defective fruits including wounded and other 
disorders were excluded. Fruits were washed with running tap water, cleaned with muslin cloth and 
air dried. The experiment was designed in a completely randomized block with three replicates, each 
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consisted of two trees and each fruit replicate consisted of 10 fruits. Fruit length, diameter, weight of 
seed, bulb, juice volume, acidity and total soluble solids in juice were measured. 
 
 Table 1: Soil characteristics of the experimental sites. Particle size distribution 

Particle size distribution 
Sand % 70.80 
Silt % 25.60 
Clay % 3.60 
Texture Sandy loam 
Field capacity 20.10 
Chemical character 
Soil reaction pH (1:2.5) 4.90 
Electric conductivity (dsm-1) 0.12 
Organic matter (%) 0.23 
Calcium carbonate (%) 3.57 
Available macronutrients (mg/100g) 

N 15.10 
P 13.00 
K 21.00 

Available micronutrients (mg/l) 
Fe 4.47 
Mn 2.61 
Zn 1.44 
Cu 4.00 

 
Reducing, non-reducing and total sugar were determined according to the methods described by 

A.OA.C. (1990a). 
                                                                                                                                      

Ascorbic acid (Vitamin C.):  
 

Ascorbic acid was determined using phenol indophenol dye method (A.O.A.C., 1990b), 10g of 
the fresh samples were blended with 3% metaphosphoric acetic acid extracting solution to 
homogenous slurry, 5 ml of the filtrate extract were then titrated with standard indophenol to pink end 
point. 
                                                                                                                                                                
Total phenols:  
 

The total phenolics were determined by the Folin-Cicalteau method as described by Singleton 
et al. (1999), with minor modifications, based on colorimetric oxidation/reduction reaction of phenols. 
Polyphenols extraction was carried out by adding 10 ml methanol (85%) to 1g fine grind of mango 
tissue. 250 µl of sterile distilled water was added to 250 µl of extract, and then 2.5 ml of diluted Folin- 
Cicalteau reagent (10%) and 2 ml of 7.5% sodium carbonate were added. The samples were shaked 
for 1.5 to 2 hours. The absorbance of samples was measured at 765 nm by a PG Instruments ltd- T80+ 
UV/VIS spectrophotometer. Gallic acid was used for calibration curve. Results were expressed as mg 
gallic acid/ 100 g fw. 

                                                                                                                                 
Antioxidant activity:  
 

The antioxidant activity was measured by the scavenging of 2, 2-diphenyl-2- picrylhydrazyl 
hydrate (DPPH) radicals (Ismail et al. 2009; Orabi et al. 2016). In the presence of antioxidant, the 
purple color intensity of DPPH solution declined. The change of absorbance was detected using 
spectrophotometer (PG Instruments ltd – T80+ UV/VIS) at 517 nm. Briefly, a 0.15 mM methanolic 
solution of DPPH was prepared. 2 ml of this solution was added to 1 ml of methylic extracts of 
Mango fruits. The control was prepared by adding 2 ml of DPPH to 1 ml methanol. The contents of 
the tubes were mixed and followed to stand for 30 min (under dark condition) and absorbance was 



Middle East J. Appl. Sci., 8(4): 1229-1239, 2018 
ISSN 2077-4613 

1232 

measured at 517 nm. The antioxidant activity is expressed in the form of the percentage of free radical 
scavenging. 
 
Statistical analysis  
                                                
           Collected Data were subjected to the proper analysis using the methods of Snedecor and 
Cochran (1990).                                                                                                                                          
 
Results and Discussion 

 
Fruit characters 

 
Data presented in Table (2) indicated that, generally, both vitamin (alpha- tocopherol) or amino 

acid (glutamic acid) improved growth and properties of mango. Continuous increases were detected in 
diameter, length and weight of fruit and bulb and volume of juice of mango fruit as the increases in 
the concentration of alpha-tocopherol up to the highest concentration used. The increment of glutamic 
acid was more than that of alpha- tocopherol. On reverse, the values of seed weight parameter showed 
the opposite trend. 

Moreover, the highest increases percentage was obtained from spraying GLU in the rate of 400 
ppm was achieved in bulb weight (103.70%) but the lowest was (44.43%) as in fruit diameter. 
Concerning the case of GLU use, also the highest % of increases was in bulb weight but the lowest 
was in fruit length. While the decrease in seed weight (44.04%) was more than that caused by ATCO 
(17.99%). 

Several researches were done and reported the beneficial effect of different antioxidant 
applications on trees growth, yield and fruit quality, the enhancement effect of antioxidant may be due 
to their essential roles in signal transduction system, membrane stability and functions, activating 
transporter enzymes, metabolism and translocation of carbohydrates. (Willekens et al. 1997; Munne-
Bosch, 2005; Soltani, et al. 2012; Kumar et al. 2012 Bagheri and Sahari, 2013 and Hussein and Orabi, 
2008). Fayek, et al. (2014) revealed that thiamin and salicylic acid application as antioxidant 
increased the growth and quality of fruit of pear trees. They added that as regard to the antioxidant 
effect, ascorbic acid (Vit. C) application recorded significant average yield per tree, fruit weight and 
size comparing with other antioxidants used, all antioxidants showed similar effect on TSS as 
compared between each other.  

Many researchers reported the enhancement of alpha-tocopherol on growth and fruit properties 
(Hussein and El-Greatly, 2007; Hussein et al., 2007; Hu Xiao et al., 2008; Orabi and Abd El-Hamid, 
2016 and Hemida et al., 2017). Sadiq et al. (2017) stated that, it is well known that exogenously 
applied of ATOC is effective in improving plant growth and developmental processes especially 
under environmental stresses. The improving effect may be due to Zhang, et al (2000) who found a 
significant correlation between tocopherol and shoot and root of the two grass species fesceu and 
bentgrass. ATOC help to maintain integrity of the photosynthetic membranes under oxidative stress 
(Munne-Bosch and Alegre, 2002). 

In addition, Fathy et al (2000) found that foliar application with VE and other antioxidant 
increased photosynthetic pigments in tomato plants. Vitamin E (VE) in most cases significantly 
increased the estimated growth characteristics. Since, each of the number of branches and leaves and 
leaves area per plant. Orabi and Abd El-Hamid (2016) concluded that α-tocopherol improving faba 
bean growth, seed yield and seed yield quality. 

Concerning the effect of GLU in fruit properties, the different conducted researches reported 
the effects of GLU in plant metabolism (Demidchik, et al 2004; Walch-Liu  et al. 2006; and Xu et al 
2017). Young and Ajami (2000) had in mind both the ubiquity of the amino acid in Nature and its 
remarkably diverse biological roles as a metabolite, an energy-yielding substrate, a nutrient, a 
structural determinant in proteins, and even a signalling molecule. They noted that glutamate has a 
number of chemical properties, including its reactivity, that make it particularly well suited to its 
multiplicity of functions. 

Mouco et al. (2009) indicated that increasing amino acids doses also enhanced the number of 
fruits per plant, thirty days before the harvest, in 16.17%, 45.32% and 37.38%, respectively,  



Middle East J. Appl. Sci., 8(4): 1229-1239, 2018 
ISSN 2077-4613 

1233 

compared to the control, but there were no significant statistical differences. Characteristics of fruit 
quality during storage, as weight loss, total soluble solids, total titratable acidity and pulp firmness 
were not significantly affected by amino acids spraying. 

El-Shiekh and Umharan (2014) found that glutamic acid treatment increased yield, fruit bunch 
weight, fruit height, fruit thickness, fruit volume and average fruit weight significantly in comparison 
with the other treatments. Besides, Glu increased TSS significantly over that of the control. 

Price et al. (2012); Forde and Roberts (2014) and Weiland et al. (2015) studied the role of 
glutamic acid in plant metabolism and reported its beneficial effect on plants productivity and quality. 
Geshnizjani and Khosh-khui (2016) reported that the mixture (commercially available amino acids) 
have several advantages such as enhancing assimilation of fertilizer, facilitating uptake of water and 
nutrients and improving photosynthesis of plants. Amino acid improved significantly number of 
flowers, flower diameter, stems length, chlorophyll, proline, protein and nitrogen contents, 
photosynthesis rate, stomatal conductance, and vase life of flowers. 
 
Table 2: Effect of alpha-tocopherol and glutamic acid on fruit properties of mango (means of two 

seasons). 
Antioxidant Concen- 

Tration (ppm) 
Fruit 

Diameter 
Fruit 
length 

Fruit 
weight 

Seed 
weight 

Pulp 
weight 

Juice 
volume 

Control Control 6.27 7.81 276.0 69.14 180.9 63.7 

 
Alpha- 

tocopherol 

100 7.24 9.34 326.6 65.43 232.6 78.4 
200 7.45 9.58 358.3 59.04 266.8 81.8 
400 7.75 9.86 378.2 56.70 285.9 93.4 

Mean 7.48 9.59 354.4 60.39 261.8 84.5 

 
 

Glutamic acid 

100 8.04 10.33 406.3 48.07 318.9 102.1 
200 8.70 10.69 426.4 45.08 338.3 110.1 

400 9.12 11.28 458.7 38.69 368.5 120.0 

Mean 8.62 10.77 430.5 43.95 341.9 110.7 

LSD at 5% 0.79 0.65 7.61 2.92 4.13 15.60 
 

Juice physical and chemical and Bio chemical constituents 
Examination of Data in Table (3) showed that Total soluble solids increased by ATCO or GLU 

treatments. Application of GLU and ATCO in the concentration of 400 ppm/L increased TSS by 
29.89 and 12.19%, respectively. This means that GLU was more effective in this parameter. Acidity 
of the juice increased slightly with the 100 ppm treatments and tended to decrease with other 
treatments but decreasing continuously as the level of GLU increased up to the higher level of this 
used treatment. 

Reducing and total sugar percentages showed similar response of TSS. Concerning, the 
concentration of Vit. C. it is obviously shown that the increase in this acid as a result of GLU was 
22.16% in comparison with that received fresh water as a control. 
                                       
Table 3: Effect of alpha-tocopherol and glutamic acid on juice properties of mango (means of two 

seasons). 
Anti- 

Oxidants 
Concen- 
Tration 
(ppm) 

 
T.S.S 

 
Acidity 

Total 
sugars % 

Reducing 
sugars 

Non- 
reducing 
sugars 

 
Vit. C. 

Control 0 16.73 0.39 11.30 6.24 5.06 35.65 

 
Alpha- 

tocopherol 

100 17.24 0.36 12.35 6.55 5.80 36.73 
200 17.63 0.34 12.63 7.65 4.98 37.84 

400 18.77 0.33 13.44 8.44 5.00 38.91 

Mean 17.88 0.34 12.81 7.55 5.26 37.83 

 
Glutamic 

Acid 

100 19.87 0.28 14.63 8.70 5.93 40.89 
200 20.69 0.25 15.74 9.57 6.17 41.51 

400 21.73 0.22 16.82 10.10 6.72 43.55 

Mean 20.76 0.25 15.73 9.46 6.27 41.98 

LSD at 5% 1.62 N.S 2.06 1.76 N.S 2.06 
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Fathy et al. (2000) found the increase in titrated acidity, total soluble solids and total 
carbohydrates in fruit of tomato fruits. High concentration of total carbohydrates is a direct result of 
photosynthesis with great efficiency that was preceded with large photosynthetic area. Fayed (2010) 
indicated that TOCO treatment improved chemical properties (total sugar, T.S.S, Vit. C, total 
anthocyanin and TSS/ acid value) of pomegranate trees. Hemada et al. (2017) on Phaseolus vulgaris 
found that application of alpha-tocopherol improved osmo-protectants as soluble sugars and proline, 
non-enzymatic, such as ascorbic acid and glutathione or enzymatic such as superoxide dismutase, 
catalase and guaiacol peroxidase than the untreated plants. However, α-Toc–induced increase in total 
soluble sugars was observed in hibiscus (El-Quesni et al. 2009), citrus (Kostopoulou et al. 2014). 

In addition, glutamate is involved in the production of GSH, a compound that decreases plant 
stress by binding to some free radicals, (Orabi et al., 2018c) stabilizing its negative effect on plants, 
and is also used as a substrate for some enzymes responsible for oxidative metabolisms such as 
glutathione reductase (Orabi, 2004; Orabi and El-Neomani, 2015) glutathione peroxidase and 
glutathione synthetase (Gill and Tuteja, 2010). Zhang et al. (2017) reported that studies showed that 
γ-PGA can significantly increase the production (in the vegetative growth stage) of cucumber and 
Chinese Cabbage, and the production of wheat and rapeseed in both physiological and reproductive 
growth stage. γ-PGA significantly increased plant yield and N, P, K nutrient uptake by strengthening 
the uptake capacity of roots and regulating the nutrient availability, through changing microbial and 
enzymatic characteristics. In addition, Sadiq et al. (2017) could improve the biological yield and 
chemical constituents of fresh green pods of mung bean (Vigna radiata). 

                                                         
 Table 4: Effect of alpha-tocopherol and glutamic acid on yield of mango (means of two seasons). 

Yield Control Alpha-tocopherol ppm Glutamic acid ppm LSD 
at 
5% 

100 200 400 Mean 100 200 400 Mean 

Tree 
(Kg) 

16.20 22.20 26.27 30.57 26.35 42.40 46.63 53.76 47.60 7.31 

Fedan 
(Ton) 

2.86 3.68 4.03 4.90 4.20 5.66 6.26 7.09 6.33 1.09 

 
Examination of Data in Table (4) showed that either ATCO or GLU increased significantly the 

tree as well as the yield /Fed. These increments by both antioxidants were: 37.04, 62.16 and 88.70 % 
by ATOC while for addition of GLU it was 161.73, 187.84 and 231.85 %, respectively when 
compared with the control treatments. Concerning the yield per fedan these increments were: 28.67, 
40.91 and 71.32% by ATCO in the rates of 100, 200 and 400 ppm meanwhile these increases reached 
97.90, 118.88 and 147.90% by applied 100, 200 and 400 ppm GLU, respectively, in comparable with 
that resulted from trees received fresh water only. These results means that, not only the GLU 
application via leaves was more superior in yield increases/fed but also superior in the improvement 
in mango productivity. 

Sadiq et al. (2017) stated that alpha-tocopherol (α-Toc), so-called vitamin E, is a low molecular 
weight lipophilic antioxidant that generally protects plants from stress-induced cellular oxidation. It is 
well known that exogenously applied α-toc is effective in improving plant growth and developmental 
processes under adverse environmental conditions. Moreover, they found that spraying different rates 
of Vit. E (0-300 ppm/L.), it could improve the biological yield and chemical constituents of fresh 
green pods of mung bean (Vigna radiata). Abdallah et al. (2013) mentioned that their results highlight 
that cultivation of sunflower plant in the presence of mycorrhiza and either α-tocopherol or 
nicotinamide led to increases in growth parameters and yield components concomitantly with an 
increase in the levels of IAA, GA, photosynthetic pigments, total carbohydrates, total nitrogen, some 
minerals (K, Ca, Mg, P) and a decrease in ABA content. Moreover, the same treatments induced a 
potent effect in regulating the stomatal aperture in plants. 
                                                                                                          
Total phenols and antioxidant activity 
 

The application of ATCO and GLU acid increased markedly the total phenols concentration 
and antioxidant activity. Spraying 400 ppm from ATCO or GLU raised these two parameters by 
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71.54; 86.84% (Total phenols) and 34.34; 44.12 % (Antioxidant activity), respectively over the 
control. This results indicated the GLU not only increased the values of these characters but also the 
increments percentages were more than that induced by the same concentration of Vit. E (Table 5). 

                                 
Table 5: Effect of alpha-tocopherol and glutamic acid on total phenols (mg/100gfwt) and antioxidant 

activity (%) of mango (means of two seasons). 
Biochem. 

Constituents 
Control Alpha-tocopherol ppm Glutamic acid ppm LSD at 

5% 100 200 400 Mean 100 200 400 Mean 

Total 
Phenols 

73.86 86.43 110.67 126.70 107.93 98.07 121.33 138.00 119.13 8.90 

Antioxidant 
Activity 63.33 73.31 81.81 85.08 80.07 83.13 90.43 91.27 88.28 4.74 

 
Hussien et al. (2015) demonstrated that application of GSH or α-TOC increased total phenols 

and flavonoids in cotton plants grown under normal irrigation compared to the control. Phenolic 
compounds may exert their antioxidant activity in different ways. They may directly scavenge some 
reactive species, including hydroxyl, peroxyl and superoxide radicals, acting as chain breaking 
antioxidants, they may suppress lipid peroxidation recycling other antioxidants, such as α-tocopherol. 
Some phenolic compounds may bind pro-oxidant metals, such as iron and copper, preventing the 
formation of free radicals from these pro-oxidants while simultaneously maintaining their capacity to 
scavenge free radicals (Halliwell, 2007). Besides, the effects of some phenolics are related to the 
increase in the activity of antioxidant enzymes and induction of the synthesis of antioxidant proteins 
(Chung et al., 2006). Subedi et al. (2014) in extracts of some medicinal plants observed the greater 
content of both phenols and flavonoids, suggesting the correlation between polyphenolic content and 
antioxidant activity. Basak et al. (2014) implies that the analyzed plants possess varying degree of 
antioxidant capacity and, therefore, the antioxidant potency of these underused plants may be utilized 
to prevent oxidative damage and oxidative stress related disorders. Tauchen et al. (2016) concluded 
that phenolic content was positively correlated with antioxidant potential, however not with anti- 
proliferative effect. None of these extracts possessed toxicity towards normal foetal lung cells, 
suggesting their possible use in development of novel plant-based agents with preventive and/or 
therapeutic action against oxidative stress-related diseases. Externally applied 200 and 300 mg L–1 α- 
Toc considerably enhanced the activities of antioxidant enzymes (SOD, POD and CAT), chlorophyll a 
and b, proline, and total phenolic contents in both mung bean cultivars (Sadiq et al., 2017). Lea et al. 
(2007) noticed that Glutamate is the precursor of arginine and arginine plays a key metabolic role in 
seed maturation and germination, phloem and xylem transport, particularly in conifer trees. 
Application of γ-PGA prevented lipid peroxidation, also H2O2 content was decreased in wheat 
seedlings when γPGA was applied (Guo et al., 2017). PGA can also serve as a capping agent to 
scavenge intracellular ROS formed (Stevanović et al., 2012). 
 
Conclusion 

It is apparent from our results that foliar treatment (400 ppm) with  glutamic  acid  or  alpha 
tocopherol had beneficial influence for increasing yield and fruit quality, added to protective role for 
mango trees grown under new reclaimed sandy soil. However glutamic acid treatments in general 
surpassed alpha tocopherol in influencing mango fruits cv Zebda in comparison with the untreated 
mango trees.  
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