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Abstract— Plant cells have the inherent ability to produce reactive oxygen species and oxygen radicals as secondary products 

during various physiological processes associated with abiotic stress. The disruption of the equilibrium between the generation 

of reactive oxygen species and the defense systems against oxidative harm is a significant consequence of abiotic stress in 

plants. As a consequence, the accumulation of reactive oxygen species occurs, hence triggering the onset of oxidative stress. 

Jasmonates represent a class of plant hormones that exert significant regulatory influence over several physiological processes. 

These processes include gene and metabolic regulation, immune mechanisms, responses to stress, reproductive activities, and 

interaction between cells, among other roles. The presence of oxidative stress induces the synthesis of metabolites possessing 

antioxidant characteristics and augments the efficacy of antioxidant enzymes, hence conferring a safeguarding impact on plant 

tissues. The aim of this study was to investigate the effects of methyl jasmonate (JAME) administration on reactive oxygen 

species and the activities of H2O2 scavenging enzymes, namely superoxide dismutase, catalase  and glutathione in vicia faba 

leaves. After implementing a therapy strategy with JAME, there was an elevation in the activity levels of the enzyme superoxide 

dismutase , catalase , and glutathione.  
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1. Introduction  

Plants, like mammals, face a variety of challenges, including 

the regulation of metabolic processes and reproductive 

functions, as well as the necessity to effectively respond to 

possible dangers. Plants exhibit adaptive responses to diverse 

environmental stressors, including but not limited to high 

temperatures, water scarcity, high salt levels, exposure to UV 

radiation or ozone, and infections caused by pathogenic 

organisms. The responses outlined above involve the 

activation of antioxidant defense enzymes, which play a 

crucial role in mitigating subsequent damage to the plants [1-

3]. 

 

The functional component of the methyl chemical molecule is 

its methyl group. Gasmons, as fatty derivatives, play an 

important function as a reference to molecules in mediation in 

a wide range of plant responses to different types of stress. 

The influence of cellular organizations on a variety of 

developmental processes has been widely demonstrated in 

scientific literature. These activities include germination, root 

growth, leaf activity, gravity erosion, fertility, embryo 

development, sex identification, fruit maturity and fruit 

reduction [4].  

 

Moreover, it is well recognized that gas plants play an 

important role in regulating the plant's evolution, evolution 

and responses to biological and non-biological pressures. 

Moreover, it has been well established in scientific research 

that Gazmons has the potential to promote defensive reactions 

of plants When faced with herbivores, nematodes and 

pathogens [4].  According to Korkmaz,  [5], gasmons play an 

important role in the delivery of many important plant 

hormones, including oxin, gerrylic acid and salicylic acid. It 

is generally assumed that this association affects the evolution 

of the plant by altering many signal systems[6] . 

 

Antioxidant enzymes include SOD and CAT. SOD converts 

superoxide roots into hydrogen peroxide and dioxygen 

through a process known as asymmetry, while CAT removes 

hydrogen peroxide. The three categories of superoxide 

dismutase are determined by the specific metal auxiliary 

factor found in its active location, which is manganese, iron, 

copper, and zinc. Prescribed enzymes are of great importance 

due to their crucial role in protecting against oxidative stress. 

Catalases are protein complexes with enzymatic properties, 

comprising four identical subunits known as tetrameric 

homoproteins [7] . 

 

The process of catalase complex production is facilitated by 

several isozymes, which are encoded by genes situated within 
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the cellular nucleus. The majority of these entities are mostly 

situated within peroxisomes and glyoxisomes [8]. When 

comparing peroxidase to catalase, it is evident that catalase 

has a significant degree of efficacy in the removal of 

hydrogen peroxide and does not rely on a reducing substrate 

for its catalytic activity. Catalase isozymes exhibit variations 

in their biochemical characteristics and specialized 

development, maybe associated with the germination process. 

However, it is likely that their primary role involves the 

enzymatic conversion of fatty acids. Moreover, Kumari et al. 

[9] have asserted that some isozymes have a role in the 

phenomena of lignification, photorespiration, and the aging 

process. The utilization of glutathione as a reliable indicator 

of oxidative stress in plants is a common practice, despite its 

involvement in various aspects of plant metabolism [10].  

 

The sequestration of xenobiotics and heavy metals, as well as 

its vital function as a constituent of the cellular antioxidative 

defense mechanism, renders glutathione highly crucial. The 

cellular defense system, as elucidated by Noctor and Foyer in 

their 1998 study, is responsible for the regulation of reactive 

oxygen species within the cellular environment. The 

significant impact of ant oxidative defense systems and redox 

processes on the adaptation of plants to their environment 

cannot be overstated. Glutathione has been recognized as a 

potentially effective stress marker in light of its suitability 

within this specific context [11,13]. 

 

The objective of this study was to investigate the correlation 

between the buildup of reactive oxygen species and the 

performance of antioxidant enzymes in vicia faba plant seeds 

subsequent to the application of methyl jasmonate and olvera 

gel (OVG). 

 

2. Materials And Methods  
 

2.1 Enzyme extraction 

In order to isolate the enzyme from the plant sample, a 1 

gram portion of the plant sample was finely ground using a 

manual pestle and mortar. The experiment was conducted 

using a solution consisting of 10 milliliters of phosphate-

buffered saline (PBS) and 0.3 grams of polyvinylpyrrolidone 

(PVP). The temperature was meticulously regulated through 

the utilization of ice. The sample underwent centrifuged at a 

rate of 10,000 revolutions per minute for a period of 15 

minutes, keeping an internal temperature of four Celsius. The 

aqueous component of the solution was collected and 

designated as the crude enzyme extract[14] . 

2.2 CAT Activity Determination 

The assessment of CAT activity was carried out utilizing the 

methods described by Misra and Gupta (15) 

2.3 SOD activity determination 

the evaluation of superoxide dismutase activity was 

conducted by assessing its capacity to hinder pyragallol 

oxidation, following the protocols outlined by Marklund in 

[16]. The empty specimen was exclusively prepared utilizing 

distilled water, while the estimation of efficiency was 

conducted employing the algorithm outlined by Frary et al. 

([17]. 

SOD activity (units) =   

2.4  Glutathione Content Determination 

The Tietze [18] method was employed to determine the 

concentration of glutathione. 

 

3. Results 

 The findings of the present study reveal significant 

disparities among the different therapeutic approaches, as 

seen by the data provided in Table 4.  

The research conducted in this study revealed a significant 

rise in the concentrations of various antioxidants, such as 

SOD, CAT, and glutathione, among all the experimental 

groups as compared to the control group (p>0.05). Reactive 

oxygen species are frequently generated as a byproduct of 

metabolic processes taking place within chloroplasts, 

mitochondria, and peroxisomes in plants. However, it is 

important to note that plants have the ability to experience 

oxidative stress when they are subjected to specific stress 

circumstances, as previously mentioned. 

The application of methyl jasmonate treatment induces the 

production of secondary metabolites in plant cell cultures 

through a wide range of regulatory mechanisms. The 

implementation of this therapeutic intervention leads to the 

activation of crucial genes, which in turn enhances cellular 

functioning at the biochemical and molecular levels. This 

process is facilitated by the participation of signaling 

molecules [19].  

Table (1) : Antioxidant response in leaves of Fenugreek 

plants after seed treatment with biotic and abiotic agents. 

Data are means ± standard errors of four measurements. 

glutathione  

(Ku/l) 

Catalase  (Ku/l) SOD   (U/ml) Treatment 

0.83±0.12 22.33±1.20 7.33±0.88 Control 

0.83±0.16 

 

23.50±0.66 

 

8.33±0.66 MeJA 

1.66±0.33 

 

50.00±5.77 

 

36.66±16.33 

 
AVG 

1.76±0.58 68.33±16.54 

 

52.33±16.34 

 
AVG+ 

MeJA 

0.032 0.0001 0.003 P= value 

1.36 9.39 4.47 LSD 

 

4. Discussion  

The present investigation documented a significant elevation 

in the concentrations of antioxidants, namely superoxide 

dismutase , catalase and glutathione, throughout all 

experimental cohorts in comparison to the control cohort 

(p>0.05). Reactive oxygen species are frequently generated 

endogenously within plant cells due to metabolic processes 

occurring within the chloroplasts, mitochondria, and 
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peroxisomes. However, in specific stress-induced conditions, 

as previously explained, the plant may experience oxidative 

stress. It is crucial to recognize that plants can also undergo 

an oxidative stress response due to their exposure to heavy 

metals [20]. 

 

The involvement of methyl jasmonate in plant physiology has 

garnered significant interest, leading to extensive discussions 

on its diverse modes of action [21]. The objective of this 

study was to assess the efficacy of externally administered 

JAME on vicia faba leaves in mitigating stress-induced 

reactions associated with antioxidative enzymes and ROS. 

 

It has been observed that low levels of reactive oxygen 

exercise regulatory control over a wide range of cellular 

processes. However, the excessive concentration of reactive 

oxygen types within the intracellular environment may have 

adverse and harmful effects. Thus, cells should strictly 

regulate reactive oxygen levels to avoid oxidative damage 

rather than completely eliminate it [22].  The use of external 

methyl gasmons in laboratory cells has been found as a new 

means of causing the accumulation of excessive secondary 

metabolites. Previous research indicated that the use of MJ in 

laboratory cultures enhanced the activity of antioxidant 

enzymes, regulated genes associated with defence 

mechanisms, and raised the synthesis of secondary 

metabolites [23].  
 

Recently, there has been a significant increase in the use of 

MJ in scientific research including laboratory culture 

procedures such as cell suspension, accidental root, hairy 

root, and multiple buds transplant systems. Many of the 

research provided empirical data to support its conclusions 

about the usefulness of antioxidant enzymes. The potential 

use of induced treatment may have resulted in the generation 

of reactive oxygen types (ROS) as a result of stress induction. 

In response to the presence of reactive oxygen species, plant 

tissue activates antioxidant enzymes, increasing the synthesis 

of secondary metabolites [24]. Previous study revealed that 

external control of methyl plant gases has the potential to 

enhance their antioxidant capabilities, thus helping to reduce 

reactions [25-30]. 
 

Reactive Oxygen (ROS) provides defense against oxidative 

stress [31].  However, when methyl gasmons were applied in 

isolation from 0.05 micrometres, there was no statistically 

significant increase in these enzyme activities when tested 

under non-stress control conditions. Lack of progress can be 

linked to MeJA's reliance on free stress signals that activate 

and promote antioxidant enzyme activities, as noted by 

Huang et al. (32). Previous research has shown that 

increasing MeJA levels (2-3 mm) can harm plants, reducing 

growth and drought tolerance in wheat seedlings [33].  

Furthermore, prior research has revealed that methyl gasmons 

(MeJA) have the capacity to increase the generation of 

reactive oxygen species inside photosynthetic tissue, hence 

exacerbating oxidative damage in the presence of asmotic 

stress.  
 

 (Myura and Tada, [34]. Study by Corkmaz et al. [35] 

revealed that the application of SA at doses ranging from 0.1 

to 1 mm in melon seedlings has led to an increase in drought 

tolerance, and may offer significant protective advantages in 

mitigating the adverse consequences associated with high 

levels of reactive oxygen observed immediately after 

exposure. To Jami. Inspection of plant defense signals often 

requires the use of typical plants. However, different plant 

species are likely to show distinctive characteristics in their 

reactions. Hence, the importance of investigating plant 

defence signals, as highlighted by Soares et al., [36] 

 

The research undertaken by Fracasso et al. [37]  has provided 

evidence for the substantial role of jasmonic acids (JA) in the 

communication of antioxidant responses triggered by water 

stress, particularly through affecting ascorbate metabolism. 

According to the findings of Nafie et al. [38], the exogenous 

administration of jasmonic acid (JA) has exhibited notable 

effectiveness in mitigating the Oxidative stress induced by 

drought in plants. This objective is achieved through the 

augmentation of the efficacy of antioxidant enzymes. The 

application of methyl jasmonate (MeJA) has been observed to 

augment the capacity for reactive oxygen species scavenging 

through the promotion of secondary metabolite synthesis. 

Furthermore, a study conducted by Farooq et al. [39] has 

demonstrated that this specific chemical elicits a response in 

the antioxidant defense system, leading to a decrease in 

arsenic concentrations [40-41]. . 

 

5. Conclusion and future scope  
 

The findings of this study indicate a notable increase in the 

levels of antioxidants, including (SOD), catalase (CAT), and 

glutathione, across all of the experiment groups as compared 

to the control group (p>0.05). 
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