
Journal of Environmental Treatment Techniques                                                                                                                            2022, Volume 10, Issue 1, Pages: 103-109 

 

103 
 

 
 

  

 

 Biochemical Mechanisms of True Mangrove Plants 

under Salinity Stress - A Review 
 

A. Arunprasath* and V. Sankara Vel 

 
PG and Research Department of Botany, PSG College of Arts & Science, Coimbatore, Tamil Nadu, India – 641 014 

 

Received: 04/01/2021                Accepted: 10/08/2021              Published: 20/03/2022 
 

Abstract 
In the current evaluation, mangrove plants grow in salinity; have an exceptional system of adaptation, via the tropical and subtropical 

estuaries. The current estimate of the world's mangrove forests is not exactly half the contrast with its origin; due to the various 

anthropogenic activities and climatic changes, this is expected. The accomplishment of the mangroves to grow up and thrive under brutal 

conditions is through their outstanding morphological, anatomical, physiological, and biochemical highlights. According to antioxidative 

enzymes and improvements in chloroplast structure and function, the effects of salinity on mangroves have been focused. Biochemical 

studies have shown that plants under salinity accumulate different metabolites called compatible solutes because they do not interfere 

with the metabolism of the plant and the accumulation of these solutes help as osmoprotectant in plants. It was found in different plant 

species that salinity stress caused the collection of soluble sugars, proline, and proteins in leaf growth to be generally restricted under 

salinity. Salinity causes several venomous effects, such as photosynthetic rate obstruction, chlorophyll material, and damage to the 

penetrability of the plasma layer, and other metabolic influences. The determination of different biochemical boundaries shows the 

salinity tension, which is ubiquitously seen in India in the seedling of various true mangroves, notwithstanding photosynthetic pigment 

stabilization. Due to the high salinity content and minerals within these plants, mangrove plants are more and more susceptible to 

oxidative stress and damage. This study was completed to investigate the impact of salinity on different biochemical parameters, 

particularly NaCl. 
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1 Introduction1 
A combination of the Portuguese word "Mangue" and the 

English word "grove" is known to be the word "Mangrove". 

Mangrove plants normally grow in a particular salinity climate, 

so they have a special adaptation system and are spread over 

the tropical and subtropical estuaries [1-3]. The unique regions 

are called the 'mangrove zone' where these plants occur. Where 

these plants occur, the special regions are called the 'mangrove 

zone'. Mangroves are usually spread over a total of 150,000 sq. 

km in more than 123 nations. A total of 70 all-inclusive species 

of true mangroves are recorded and 39 types of true mangroves 

are recorded in India and 86 types of associated mangroves. It 

is estimated that the entire mangrove area along the Indian 

coastline is approximately 700,000 ha, and India accounts for 

about 45.8 percent of the total distribution of mangroves in 

South Asia. Mangroves are generally spread over a total of 

150,000 sq. km in more than 123 nations. A total of 70 all-

inclusive species of true mangroves are recorded and 39 types 

of true mangroves are recorded in India and 86 types of 

associated mangroves. It is estimated that the entire mangrove 

region along the Indian coastline is approximately 700,000 ha, 

and India accounts for about 45.8 percent of the total 

distribution of mangroves in South Asia. The mangroves along 

India's east coast are progressively (80%) than the western 

coast (20%) because the territory on the east coast has a steady 

slope as fields as opposed to the lofty slope along the west 

coast. The Sundarbans in West Bengal cover half of the total 

mangrove territories in India. The latest estimate of the world's 
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mangrove plantations is not quite 50% of what they used to be 

[4, 5]. The primary purpose behind this situation is to increase 

segment pressure and climate change factors, such as ocean 

level rise, elevated salinity, highly distractive typhoon visits, 

tsunami, and so on, particularly because industrialization, is 

considered to be the best risk to the economic and biological 

usefulness of plant networks all around [6, 7].  

True mangroves are "tropical trees restricted to intertidal 

and adjacent communities" [8], growing in saline, usually in 

anoxic soils, under climatic conditions defined by a blend of 

high temperature and irradiance [9]. true mangroves possess 

any or the overwhelming majority of the accompanying 

highlights: (i) occurring only in mangrove environment and not 

extending into terrestrial communities; (ii) morphological 

specialization (aerial roots, vivipary); (iii) physiological 

mechanism for salt exclusion and/or salt excretion; (iv) 

taxonomic isolation from terrestrial relatives. Tomlinson's 

measures gave an extremely 'clear' norm to organize true 

mangroves and mangrove associates and it has been accepted 

generally [10-14] and more taxa have been classified clearly. 

It’s unique morphological, anatomical, physiological, and 

biochemical highlights are the achievement of the mangroves 

to develop and thrive under harsh conditions [15, 16]. It is 

recommended that the viviparous condition, commonly found 

in the Rhizophoraceae family, has extraordinary flexible 

adaptive significance to survive in the intertidal regions by 

maintaining a strategic distance at the germination stage from 

high salinity.  
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The effects of salinity on mangroves were concentrated in 

terms of changes in chloroplastic structure and capacity 

according to anti-oxidative enzymes [17, 18]. Salinity causes 

several venomous effects, including photosynthetic rate 

inhibition, chlorophyll content, plasma membrane permeability 

damage, and other metabolic disorders [19] Biochemical 

studies have shown that plants under salt pressure collect 

different metabolites called compatible solutes because they do 

not interfere with the metabolism of plants and the 

accumulation of these solutes contributes to the maintenance 

and osmoprotectant of turgor in plants. In different plant 

species, it has been found that salinity stress has generally 

inhibited the accumulation of solvent sugars, proline, and 

proteins in leaf development under salinity [20]. The 

significant free amino acids acquired in the leaves of the 

mangroves are aspartic corrosive, alanine, proline, tryptophan, 

tyrosine, and phenylalanine [21]. Amino acid existed under 

salinity stress in the plant tissues but was additionally 

submerged in higher plants with water stress [22]. The dynamic 

decrease in protein and rise in the total free amino acids under 

the salinity of NaCl was either due to the change of protein into 

amino acids or the limitation of the consolidation of amino 

acids into protein [23]. A gathering of free amino acids was also 

reported a lot of free amino acids, yet have a decrease in protein 

content during an exposing time of high-saline introduction 

[24]. In their leaves, mangroves store high concentrations of 

proline and glycine betaine [25]. In halophytes, proline 

accumulation is an overall wonder. It is noteworthy that many 

stresses, including salt stress, increase the proline content in the 

leaves of many plants [26, 27]. The most commonly known 

perfect solvent that ensures the photosynthetic apparatus of 

plants is glycine betaine [28]. Mangroves are salt-excreting 

plants that are more susceptible due to high salt content to 

oxidative stress and damage. Therefore, self-defense in the 

form of high antioxidants in these plants against this oxidative 

stress emerged [29]. It is generally accepted that by increasing 

the activity of cancer prevention agent chemicals, larger plants 

oppose antioxidants. There were also a few reports on the 

relationship between salinity and cancer prevention agent 

compounds in mangrove plants [30]. Owing to the proximity of 

large measurements of phenolic blends, the cancer prevention 

agent properties of these mangrove plants are attributed. 

Terpenoids, phytoalexins, coumarin subordinates, tannin and 

its subsidiaries, flavonoids, and their subsidiaries [31, 32]. In 

plants including phenols, flavonoids, and so on, some optional 

metabolites have important work against pressure conditions 

[33].  Salt stress (50 and 100 mM NaCl) practically produces 

grain flavonoid content [34].  

In a biological context, ROS, explicitly hydrogen peroxide 

(H2O2), goes about as signaling molecules; however, in 

outrageous conditions, their levels essentially increment and 

damage cell functions, in the end prompting mortality if the 

horrible condition perseveres [35]. Flavonoids reduced the 

amount of oxygen from UV radiation and preserved mangroves 

[36]. As critical cell reinforcements or free radical scavengers 

and antimicrobials, flavonoids are a major accumulation of 

optional exacerbates [37]. The reactive oxygen species that 

cause layer dysfunction and cell lethality are side effects of 

hyperosmotic and ionic stresses [38]. ROS, explicitly hydrogen 

peroxide (H2O2), goes around as signaling molecules in a 

biological context; however, their levels effectively increase 

and destroy cell functions in outrageous circumstances, 

inevitably prompting mortality if the awful condition continues 

[39]. H2O2 acts as an indicator molecule for controlling the 

typical salinity response [40]. Then again, plants have a 

wonderful ability to process H2O2 as distinct creatures, and 

cells treated with a focus as high as 10 mM can use the 

compound entirely in under 10 minutes [41]. The increased 

development of high AOS is associated with increasing 

evidence of current membrane injury under salt stress. Since 

lipid peroxidation is the easiest symptom of oxidative harm, it 

is sometimes used as an oxidative damage indicator [42]. Lipid 

peroxidation has been measured as MDA formation as an 

indicator of membrane integrity. A significant number of recent 

studies have focused on the morphological, physiological, and 

biochemical characteristics of the salinity or salt pressure 

response of grown plants, including problematic instruments 

[43].  

In the current examination, a challenge has been completed 

towards the study in the effect of salinity on different 

biochemical parameters were reviewed on some of the Indian 

true mangroves such as Aegiceras corniculatum (L.) Blanco, 

Avicennia alba Blume, Avicennia marina (Forsk.) Veierh, 

Avicennia officinalis L., Bruguiera cylindrica (L.) Blume, 

Bruguiera gymnorrhiza (L.) Lamk, Bruguiera parviflora Wt.& 

Am., Ceriops decandra (Griff), Ceriops roxburghiana Arn., 

Ceriops tagal (Per.)Rob, Excoecaria agallocha L., Heritiera 

fomes Buch-Ham, Heritiera littoralis Dry and ex Ait., Kandelia 

candel (L) Druce, Kandelia obovata (S., L.) Yong, Phoenix 

paludosa Roxb, Rhizophora apiculata Blume, Rhizophora 

mucronata Lamk, Rhizophora stylosa Griff, Sonneratia alba J. 

Smith, Sonneratia apetala Buch-Ham, Sonneratia caseolaris 

(L.) Engler and Xylocarpus granatum Koenig [44-46]. 

 

2 Literature review 
2.1 Photosynthetic pigments under Salinity Stress 

At high salt treatment concentrations at 30 d Chl a: b ratio, 

Aegiceras corniculatum yielded more. It, therefore, gives the 

impression that even though the overall Chl content decreased 

at high salt concentration, the high salt concentration did not 

affect Chl a: b proportion [47]. While the salinity of Avicennia 

officinalis leaves advanced up to 0.75 percent in chlorophyll 

synthesis. However, a difference in the concentration of sodium 

chloride in the photosynthesis of the net leaves was found in 

the leaves A. officinalis. There was a decrease in chlorophyll 

content at higher sodium chloride concentrations [48]. The 

absolute chlorophyll content in leaves showed a decreasing 

example in Bruguiera cylindrica, after increasing salinity 

concentrations, but there was no significant shift in the 

complete chlorophyll content of salt-treated plants [49]. The 

overall Chl and carotenoid content of Bruguiera parviflora 

changed fundamentally when different NaCI concentrations 

were added in plants treated with a high salt concentration, with 

a higher proportion. In this way, even though the total Chl 

substance increased at low levels and decreased at higher 

concentrations, these high salt concentrations do not affect this 

ratio [50]. Ceriops roxburghiana has shown that NaCl revives 

the synthesis of chlorophyll to an ideal concentration of 300 

mM. There was a drop in the content of chlorophyll and 

carotenoids at higher concentrations [51]. In the dry season, 

photosynthesis rates were essentially lower than in the wet 

season in Ceriops tagal and Rhizophora mucronata [52]. In 

comparison to control plants, the effects of NaCl on Kandelia 

candel pigments after momentary 250mM NaCl treatment were 

higher for chlorophyll and carotenoid substances in treated 

plants. Moreover, in plants treated with 250 mM NaCl, 

photosynthetic pigments aggregated during long-term NaCl 

treatment reached the most important amount and the lowest 

level in plants measured with 500 mM NaCl [53]. The 

chlorophyll content in non-saline conditions was higher in 

Bruguiera gymnorrhiza, Excoecaria agallocha, and Heritiera 

fomes. In the previous two, the rise in absolute chlorophyll was 

estimated to be enormous as salinity decreased in the soil when 
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in Heritiera. Interestingly, the complete chlorophyll was 

initiated by Phoenix paludosa and Xylocarpus granatum with 

increased soil salinity. Nevertheless, in plants grown in 

nonsaline soil, the ratio of Chlorophyll a and b is higher. In any 

event, there was not much effect on the chlorophyll material, 

but rather a decrease in the amount of the substance. High 

salinity has repressed photosynthesis. Due to the high 

concentration of salinity in Rhizophora stylosa, Sonneratia 

apetala, and Sonneratia caseolaris, the net photosynthesis rate 

is decreased. The decreasing trend was evident at the point 

where salinity increased highly [54]. The decrease in the Chl 

content at high NaCI concentrations may be due to the 

interruption of certain chloroplasts or changes in the proportion 

of pigment-protein complexes in the lipid-protein, just as given 

increased chlorophyll action [55]. 

 

2.2 Sugars and Starch content under Salinity Stress 
At higher NaCl concentrations (250 mM), the total sugar 

content of the corniculatum decreased by 1.9-fold during 30 d 

of treatment. At 250mM NaCl, the starch then again increased 

by 2.7-folds towards the end of 30 d. Besides, the degree of 

adjustments in the control and 250 mM NaCl treated plants was 

measured to reduce the sugar proportion. Even though the ratio 

of no reduction to sugar reduction increased significantly 

through salt treatment in A. Corniculatum, to find out their shift 

to salt assurance in this species with the screening of sugar 

alcohol levels would be of some importance [47]. The content 

of soluble sugars in B. cylindrica leaves and root tissues have 

decreased when confronted with increased NaCl classification. 

In the leaf tissue of plants exposed to 500 mM NaCl fixation, 

the complete solvent sugar increased. There was a continuous 

decrease in total dissolvable sugar in 400 mM, 500 mM, and 

600 mM NaCl concentration separately over the controlled 

plants in both leaf and root tissues over 20 days of therapy [48]. 

Both the starch and sugar compound B. parviflora only 

increased marginally after 45 d. Treatment with 400 mM NaCI 

caused a 2.5-overlap increase in the total sugar content during 

this equivalent period. Starch content decreased by 40 to 45 

percent with 400 mM NaCI on Day 45, on the other hand. The 

total sugar content increased to a low level at 100 mM and the 

level of starch decreased, but with 200 mM of NaCI, the 

changes in sugar and starch levels were similar to those 

registered at 400 mM. This suggests prompt changes in 

sugar/starch transformation at a low concentration of NaCl. 

Even though because of salt treatment in B. parviflora, this 

proportion did not appear to change much. To learn their 

transformation towards salt protection in this species, the level 

of sugar alcohols should be examined later [50]. [51] Found 

adjustments in the C. roxburghiana. The total sugar content in 

leaves (6.50 and 7.50 mg/g fr. wt.) and roots (2.96 and 5.18 

mg/g fr. wt.) was gradually reduced to an ideal amount (300 

mM) in leaves and roots on the 30th and 60th days respectively, 

in response to different NaCl concentrations. The overall sugar 

content increased with a higher salt concentration. Information 

on the starchy substance of leaves (5.12 and 6.15 mg/g fr. wt.) 

and roots (4.10 and 5.95 mg/g fr. wt.) at different salinity levels 

increased separately in leaves and roots up to 300 mM with 

increased salinity on 30th and 60th days. After long-term 

culture with 250 and 500 mM NaCl, the K. candle soluble sugar 

substance persisted at more substantial levels [53} The content 

of the starch was found higher in S. alba as the NaCl 

concentration expands, [56]. There was a gradual decline in 

starch at higher concentrations. The absolute soluble sugar 

content of S. caseolaris and S. apetala leaf is elevated in high 

salinity by a greater amount than in low salinity. In the leaves, 

the total solvent sugar content of R. stylosa has steadily 

increased (Yan L, and Guizhu C, 2007). Starch and sugar levels 

are impacted by stress, like other cell constituents [57]. [58] 

Announced that salinity lowers the salinity of solvent and 

hydrolyzable sugars. In Rhizophora stylosa, Sonneratia 

apetala, and Sonneratia caseolaris, the net photosynthesis rate 

is reduced due to high salinity. The reduction tendency was 

self-evident at the stage when salinity increased high [54]. Due 

to the disruption of some chloroplasts or changes in the lipid-

protein ratio of pigment-protein buildings, the decrease in Chl 

content at high NaCI fixations may be due to increased 

chlorophyll action [55].  

 
2.3 Amino Acid under Salinity Stress 

The free amino corrosive substance of A. corniculatum was 

diminished altogether during treatment with 250 mM NaCl 

[47]. The level of an event of free amino acids were decreased 

in the plants developed in non-saline condition, for example, 

33.47% in B. gymnorhiza, 9.21% in E. agallocha, 55.4% in H. 

fomes 33.22% in P. paludosa and 24.1% in X. granatum. In 

both the leaf and root tissues of B. cylindrica, the most 

noteworthy amino acid content was reported, rise in NaCl 

concentration, amino acid increase [49]. In the control tests for 

B. parviflora, the free amino acids did not shift. However, total 

amino acids increased only slightly at the 100-mM treatment 

stage, while their expansion was consistent at 200 and 400 mM 

[50]. Changes were observed in the absolute free amino acid at 

different degrees of salinity of NaCl. The amino corrosive 

compound in the leaf and the base of C. roxburghiana. With 

increased NaCl concentrations, decreased by up to 600 mM 

[51]. The amino acid content R. apiculata decreased fixation by 

up to 400 mM and increased at higher salinity levels. When the 

amino acid content showed a decrease in the ideal salinity of 

400 mM, it reported a steady increase at higher concentrations 

[59]. Besides, several free amino acids have been detailed in a 

series of free amino acids, but during an all-encompassing 

period of high-saline presentation, they have a decrease in 

protein content [24].  

 

2.4 Protein content under Salinity Stress 
The protein substance of A. corniculatum indicated a 

statistically significant, yet exceptionally small, decline upon 

salt treatment. Though SDS-PAGE examination demonstrated 

no significant changes in protein profiles of control and salt-

treated samples at these shows there are no progressions or 

exceptionally mild changes in the protein content [47]. In R. 

apiculata protein level increased up to the ideal degree of NaCl 

salinity and reduced at higher fixation [59]. In B. parviflora 

indicated decreases in protein content. A salt induces a decrease 

in solvent protein content proceeded for the initial 14 d of 

treatment, and afterward, the level stayed stable. Complete 

protein content gradually diminished with increasing 

concentrations of NaCl. This diminishing may have come 

about because of an adverse effect of NaCI on protein synthesis 

or proteolysis [50]. A few proteases are known to be initiated 

by salt stress [60]. Although protein content can decrease at 

higher salt fixations, [61] found that the degree of 33-kDa 

manganese balancing out protein increased in B. gymnorrhiza. 

At the point when the impact of NaCl on the protein content in 

leaves and base of C. roxburghiana are increased with 

increasing salinity up to 300 mM with the most extreme 

increment on the 30th and 60th day. The leaf had more protein 

than the root. Here, the expansion in the concentration of NaCl 

increased in the protein content [51]. It was established that the 

increase is differed each and profoundly found in the E. 

agallocha and P. paludosa. In any case, H. fomes and X. 

granatum indicated a minimal measure of protein degradation 

happen in a salt environment than the others, most likely 

prompting lesser capacity to synthesis good amino acids in the 
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salty natural surroundings. In K. candel the absolute protein 

content didn't change altogether in at first treated plants, 

however, in the (500 mM) higher centralization of NaCl where 

it is reduced to 14% [53]. Protein content in A. marina 

diminished upon introduction to 500mM NaCl for a brief time 

of 7 days Absolute dissolvable leaf protein content likewise 

diminished 3.4 overlaps following 7 days of salt treatment 

when contrasted with control [62]. Stress instigated proteins 

amassed in the cell which may be synthesized because of the 

salt or maybe available constitutively at a low level [63]. The 

peripheral change in protein substance and protein profile 

recommends that NaCl presentation influences the 

exceptionally diminished protein substance of the leaves [58, 

64] 

 
2.5 Osmolytes under Salinity Stress 

The proline substance of A. corniculatum leaves 

diminished by 75% in 250 mM NaCl treated plants when 

contrasted with control however there is no change in 

controlled samples during the investigation [47].In A. marina 

proline content was increased in the two seedlings and saplings 

under salt stress yet its relative commitment to the total 

osmolality was most minimal [65]. Proline content in leaf and 

root of B. cylindrica increased after increasing the NaCl 

concentration. Proline content was increased to the extent of 

39%, 58%, and 124% with 400 mM, 500 mM, and 600 mM 

NaCl treatment in leaf tissue, and at the root, the expansion was 

about 12%, 39%, and 93% in 20 days after the control plants 

[49]. Free proline content was identified in B. gymnorrhiza, P. 

paludosa, and X. granatum, whereas it is absent in H. fomes 

and E. agallocha. In P. paludosa, proline content was generally 

high, while a lower concentration of proline was assessed in B. 

gymnorrhiza and X. granatum during Salinity. Proline 

amalgamation in light of salt pressure increased to the most 

extreme level the plants required 14 d to acclimate to the 

adjustment in the outside NaCI content; after which, the cell 

content level stayed consistent. Hence, proline accumulation is 

a significant salt-stress versatile component in B. parviflora 

[50]. In C. roxburghiana, proline accumulation increased 

fundamentally under the different increasing concentrations of 

NaCl [51]. In K. Candel proline levels increasing in both the 

250 and 500 mM NaCl concentration long-term culture when 

contrasted with the control plants [53]. The collection of 

proline as either a compatible osmolyte in NaCI stress or for an 

ion ratio imbalance. Accumulation likewise happens when the 

action of proline dehydrogenates, a catabolic enzyme, is 

repressed [66]. 

 
2.6 Phenolic and Flavonoid contents under Salinity stress 

NaCl treatment increased the polyphenol activity of A. 

corniculatum leaves, which was 10.3% higher than the control 

[67]. The measure of total phenolics in evident mangroves A. 

corniculatum, A. Alba, B. gymnorrhiza, C. decandra, R. 

mucronata, and S. apetala were ranging from 4.40 to 94.41 mg 

GAE/g dry material. Among leaves, the most elevation was 

found in S. apetala (47.52 GAE) and the most minimal in C. 

decandra (5.14 GAE). The stem bark of mangroves contained 

a significant measure of phenolics. The highest was found in C. 

decandra (94.41 GAE) and the least in the stem bark of A. alba 

(4.40 GAE). Among root materials, C. decandra was found to 

contain the most elevated phenolic segment (73.60 GAE) and 

the least was found in A. alba (4.79 GAE). It was seen that three 

types of mangroves in the Rhizophoraceae family, phenolic 

substances were incredibly high in its stem bark than its 

root/leaves under salinity conditions [31]. The complete 

phenolic content was seen as increasing after increasing NaCl 

fixations in both leaf and root tissues of B. cylindrical [49]. The 

complete phenolic substance of the two plants methanol 

separate was extrapolated from the calibration curve. They 

were 36.625±0.551 and 58.917 ± 0.601 mg Gallic acid 

equivalents/g dry plant material in H. littoralis and B. 

gymnorrhiza, individually under salinity. Absolute flavonoid 

substances were extrapolated from the direct condition of the 

quercetin standard curve. TFC acquired for both methanol 

concentrates of H. littoralis and B. gymnorrhiza are 114.52 ± 

0.339 and 77.21 ± 0.016mg quercetin equal/g extricates under 

saline conditions [68]. There was a slow increment of 1%, 7%, 

and 42% in leaf and 3%, 10%, and 22% in root tissue when 

treated with 400 mM, 500 mM and 600 mM NaCl concentrates 

on 20 days of treatment over the control plants [49]. The total 

phenolic content in E. agallocha become increasing up to 

300mM NaCl and afterward decreasing yet at the same time the 

substance stays high in contrast with control. The most 

maximum value was 2.125±0.15 mg GAE/gram in leaf tissue 

on the 28th day of NaCl presentation. The total flavonoid 

content in E. agallocha becomes increments up to 200mM 

NaCl with the maximum value 1.4±0.1 mg QE/g leaf tissue and 

then diminishes but at the same time the content stays high in 

contrast with control at 28th day of NaCl presentation [69]. In 

K. candel the total concentration of phenols indicated no 

significant difference still 200 mM NaCl treatments, but it 

increased 17% less than 500 mM NaCl stress. Similarly, the 

total concentration of flavonoids didn't increase from 0 to 200 

M NaCl treatment, however increased in 500 mM NaCl 

treatment [70]. Phenolic and flavonoid content increased 

extensively in plants at increased salinity and decreased at high 

salinity [71].  

 
2.7 Malondialdehyde and Hydrogen Peroxide content under 

Salinity stress 

MDA, a cytotoxic result of lipid peroxidation, has been 

considered as a marker of oxidative damage incited by free 

radicals. H2O2 is one of the most significant peroxides. 

Compared with the control, MDA and H2O2 substance 

increased by 20% and 15%, respectively, in NaCl-treated A. 

corniculatum leaves [67]. Studies in A. marina with H2O2 stress 

indicated a postponed reaction at mRNA level. In any case, 

indicated a slow increment but didn't demonstrate constant 

increment in m-RNA convention. Nevertheless, increased 

mRNA levels were seen as an increment in salinity treatment 

[72].  MDA substance in NaCl-treated plants of B. gymnorrhiza 

stayed at the same level as those in controls during about a 

month of stress, even 21-22% expansion was seen toward the 

end of the analysis (400 mM NaCl) essentially, increasing 

Salinity [73]. The content of lipid peroxidation in transgenic 

lines and control plants of A. marina was examined through 

measurement of malondialdehyde level. Under unstressed 

conditions, no significant distinction was seen in the 

malondialdehyde content. Introduction to salt stress caused a 

double increment in malondialdehyde content in charge plants, 

but no significant increment was seen in transgenic lines 

contrasted with individual controls [74]. The MDA content of 

B. cylindrica was seen as increased after increasing NaCl 

concentrations in both leaf and root tissues. The MDA content 

demonstrated an expansion of 6%, 22%, and 125% in leaf, and 

7%, 13%, and 33% expansion was seen in root when treated 

with 400 mM, 500 mM, and 600 mM NaCl individually over 

the control plants on 20 days of treatment [49]. In B. parviflora 

H2O2 level in the control leaf didn't show a lot of progress 

during the 45 d treatment, while in 400m mol/L NaCl treated 

plants, the H2O2 level increased with increment in NaCl focuses 

after the 45d treatment. In both control and salt-treated tests, 

the grouping of MDA remained almost at a similar level. No 
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change in MDA level indicated that lipid peroxidation didn't 

happen and hence, layer uprightness was not influenced [47]. 

Under salinity stress, exogenously applied H2O2 (10 mM) 

significantly accelerated the efflux of Na+ along the root axis 

in the two species. Progressively articulated impacts were seen 

in B. gymnorrhiza contrasted and K. candel [75]. During a test 

in K. candel, the degrees of H2O2 in treated leaves stayed 

unaltered in 250 mM NaCl culture. Nonetheless, the H2O2 

levels accumulation in 500 mM NaCl during constant 

treatment. The presence of lower MDA levels at 500 mM NaCl 

was found. This proposes K. candel has a higher limit 

concerning gestures of the ROS that was prompted by salt, 

which might be helpful to present at high saline living habitats 

[53]. Utilizing NaCl treated plants, the impacts of H2O2 on 

roots of K. obovata, no additive effect was noted. In numerous 

treatment under NaCl stress, on treated roots was not 

diminished by H2O2. Consequently, no change was found under 

salinity [76]. Hydrogen peroxide rummaging limit of 5 plants 

were estimated. In E. agallocha, B. gymnorhiza and P. 

paludosa indicated an expansion in the level of a hindrance 

though most reduced restraint in H. fomes and X. granatum 

[77]. At higher H2O2 concentration levels, the rate of R. stylosa 

was fundamentally reduced compared with plants with lower 

H2O2 concentration levels. R. stylosa at the higher rise had 

moderately higher H2O2 concentration levels under salinity 

stress [78]. It has been accounted for that salt pressure can 

trigger the collection of reactive oxygen species ROS, for 

example, hydrogen peroxide (H2O2) in mangrove plants. These 

cytotoxic ROS can genuinely disturb metabolic activity 

through oxidative damage to lipids, proteins, and nucleic acids 

[79]. 

 
2.8 Enzymatic and Non Enzymatic antioxidants systems 

under Salinity stress 

In this examination, there is no notable change was seen in 

the activity of SOD and CAT in A. corniculatum leaves among 

various medicines. GPX movement displayed no adjustments 

in leaves exposed to NaCl. Be that as it may, GPX action 

treated with NaCl was increased gradually in NaCl-treated 

seedlings. On PPO movement the NaCl-treated seedling 

increased the activity [67]. In B. cylindrica during enzymatic 

movement at higher NaCl concentration (500 mM and 600 

mM) all the four proteins, for example, APX, GPX, SOD, and 

Catalase was upgraded altogether increasing action was found 

in leaf and root, separately. Though in Non-enzymatic action in 

Ascorbate and glutathione content demonstrated a diminishing 

pattern with increasing NaCl medicines both in leaf and root 

when contrasted with control plants [49]. The movement of 

CAT, APX, and POX was estimated in charge of B. parviflora 

and salt tests. The action of CAT and APX increased by 60% 

in salt-treated plants, but the action of guaiacol peroxidase was 

not changed more. The movement of these antioxidative 

proteins in control tests remains nearly the equivalent in the 

whole time of investigation [30]. The activity of SOD of K. 

candel at first in momentary culture is reduced by 42% and 

38% but at 500 mM NaCl concentration, this movement 

increased altogether, as contrasted and the control, separately. 

The PRX movement in leaves during short-term treatment 

stayed unaltered however after long-term treatment with 500 

mM NaCl action was increased [53]. In this examination 

antioxidant activity of both PRX and SOD were high in saline 

plants and the increment extended from 139-257% in PRX and 

147-241% in SOD found in B. gymnorhizha, E. agallocha, and 

P. paludosa. In any case, H. fomes and X. granatum indicated 

a lower rate while compared with the other three plants under 

saline conditions. It was to realize that peroxidation was 

influenced severely by salt stress in leaves and stems of S. 

apetala, S. caseolaris and R. stylosa. MDA content in leaves 

and stems of Sa and Sc decreased marginally in low salinity 

and then increased quickly, which was reverse to the activity of 

SOD of S. apetala and S. caseolaris no more SOD activity are 

created, which may be identified with the sorts of the plants or 

potentially to the fact that S. apetala and S. caseolaris made 

other peroxisome or catalase protecting membrane 

peroxidation from being demolished with the assistance of 

active oxygen free radicals [54]. The salinity forced plants with 

elevated levels of antioxidants have certain opposition against 

oxidative harmless [47]. 

 

3 Conclusion 

The present study shows that Mangroves are moderately 

salt-tolerant species. They can be easily propagated under 

limited or low-salinity conditions. At high salt levels plants 

become adapted to salt stress after two to three weeks of 

exposure. During this adaptive period, changes occur in the 

levels of photosynthetic pigments, proteins, antioxidants, and 

other biochemical characters. It can be concluded that under 

salinity stress does not have strong protection ability for plant 

membranes. Numerous mangrove species adapted by filtering 

as much as 90 percent of the salt found in seawater as it enters 

their underlying foundations. A few species discharge salt 

through glands in their leaves. However, Sodium chloride 

salinity stimulated its growth, biomass, photosynthetic 

pigments, and biochemical determinations up to the optimum 

concentration. Some experimental evidence also shows a 

higher concentration of NaCl is lethal for both salt secretor and 

non-secretor mangroves. 
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