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HIS research provides an updated and comprehensive overview on 

alleviation of salt stress on Hordeum vulgare L. (barley) and 

Phaseolus vulgaris L. (bean) by plant natural phenols (POH). The 

effect of exogenously application of POH on metabolic contents of 

barley and bean under saline stress was investigated. Increased salinity 

stress significantly reduced total soluble sugars and total protein 

contents of barley and bean seedlings. Pre-treatment of barley grains or 

bean seeds with POH stimulated the accumulation of total soluble 

sugars and total protein of seedlings as compared with the 

corresponding salinity level. Increased salinity stress and pre-treatment 

with POH increased the total phenols in barley and bean seedlings. 

Meanwhile salinity stress induced accumulation of proline in barley 

and bean seedlings and pre-treatment with POH decrease proline 

content as compared with those of the corresponding salinity level. 

This is indication that salt stress on plants was improved by POH pre-

treatment through decreasing proline synthesis or accumulation. Also, 

the seedlings pre-treated with POH showed new protein bands. Further 

analyses of this mutant and its genetic construction are needed to for 

more understanding of its tolerant ability to salt stress. The data 

provided evidence that pre-treatment with phenols reduced the adverse 

effects of salt stress on barley and bean plants, and might play a key 

role in providing stress tolerance by modulating oxidative stress of 

salinity. 

 

Keywords: Barley, Bean, Salt stress, Phenolic compounds, Sugars, 

Proteins, Total phenols and proline. 

 
Salinity is one of the major abiotic stresses that adversely affect plant productivity 

and quality (Mehr et al., 2012). It was estimated that up to 20% of irrigated lands 

in the world are affected by different levels of salinity (Mostafazadeh-Fard et al., 

2007). Many crop species are sensitive to salinity and negative impacts on 

agricultural production (Zorb et al., 2004). Salinity stress limits plant growth by 

adversely affecting various physiological and biochemical processes like 

photosynthesis, antioxidant phenomena, nitrogen metabolism, ion homeostasis 

T 
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(Misra et al., 2006 and Ashraf, 2004), proline metabolism and osmolytes 

accumulation (Misra and Gupta, 2005). Several investigators have demonstrated 

that protein and amino acids metabolism is strongly influenced by changes in the 

salinity concentrations (Li et al., 2010). In particular, different amino acids are 

accumulated at different rates under a salt-stressed condition; for example, 

proline which forms a minor component of the pool of free amino acids in 

glycophytes, accumulates under stress conditions (Khedr et al., 2003). 

 

Survival under these stressful conditions depends on the plant's ability to 

perceive the stimulus, generates and transmits signals and instigates biochemical 

changes that adjust the metabolism accordingly (Duan et al., 2008 and 

Dolatabadian & Saleh, 2009). Proteins and proline accumulation is one of the 

most frequently reported modifications induced by salinity in plants (Girija et al., 

2002 and Misra & Gupta, 2005) and involved in stress resistance mechanisms.  

Petridis et al. (2012) showed that the total phenol and the secoiridoid 

concentrations increased in the salt-treated plants when they exposed to full 

sunlight, but not in the shaded side of the olive trees. 
 

One approach for gaining a better understanding of the mechanisms by 

which plants can respond to salt stress is to study those proteins that are 

specifically accumulated after exposure of the plants to salinity (Parida et al., 

2004). The resolving power of one-dimensional polyacrylamide gel 

electrophoresis allows the detection of minor differences between protein 

patterns. This has been exploited in a number of studies that have been 

conducted (Radwan et al., 2013). 

 

Antioxidants are compounds that can delay or inhibit the oxidation by 

inhibiting the initiation or propagation of oxidizing chain reactions (Ashraf and 

Harris, 2004). Recently, natural phenolic compounds have attracted special 

interests (Dai and Russell, 2010) and play a vital role in the prevention of 

oxidation process (Maróstica et al., 2010). The biological mechanisms of these 

attributed to their antioxidant properties through their ability to scavenge free 

radicals, break radical chain reactions, directly reducing peroxides and 

stimulating the antioxidative defense enzyme activities (Maróstica et al., 2010). 

 

The antioxidant activity of phenolic compounds is mainly due to their redox 

properties in adsorbing and neutralizing free radicals, quenching singlet and triplet 

oxygen, or decomposing peroxides (Osawa, 1994). It has been proposed also that 

phenolic compounds can be mediated by the following mechanisms: (1) scavenging 

radical species such as ROS/RNS, (2) suppressing ROS/RNS formation by inhibiting 

some enzymes or chelating trace metals involved in free radical production and (3) up 

regulating or protecting antioxidant defense (Cotelle, 2001). 

 

Spinach (Spinacia oleracea L.), amaranth (Amaranthus viridis L.), tomato 

(Lycopersicon esculentum Mill.) and cabbage (Brassica oleracea L. v. capatate) 

are among the important plants for natural phenols (Deef et al., 2013). 

 

http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=amino+acid
http://scialert.net/fulltext/630649ja
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=amino+acid
http://scialert.net/fulltext/139937ja
file:///D:/local%20d/radoa/Ø±Ø¶Ù�Ù�%20Ø±Ø³Ø§Ù�Ù�/16.htm
file:///D:/local%20d/radoa/Ø±Ø¶Ù�Ù�%20Ø±Ø³Ø§Ù�Ù�/16.htm
file:///D:/local%20d/radoa/Ø±Ø¶Ù�Ù�%20Ø±Ø³Ø§Ù�Ù�/16.htm
http://scialert.net/fulltext/178560ja
http://scialert.net/fulltext/178560ja
http://en.wikipedia.org/wiki/Spinacia
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The aim of the present work was to improve the salt tolerance of barley and 

bean plants by exogenous pre-treatments of grains or seeds with natural plant 

phenols. To achieve these goals, sugars, proteins, phenols, proline and protein 

profile were analyzed in barley and bean seedlings growing at four phases of 

NaCl (0, 50, 100 and 200 mM). 

 

Material and Methods 

The tested species 

Hordeum vulgare L. (barley) is a widely adaptable cereal crop. Barley is more 

tolerant of soil salinity than wheat, which might explain the increase of barley 

cultivation especially in arid regions (Komatsuda et al., 2006).  

 

Phaseolus vulgaris L. (bean) is a member of the pulses family 

(Papilionaceae), extremely sensitive to salinity, and suffers yield losses at soil 

salinity less than 2 dS m
−1

 (FAOSTAT, 2009). It produces an osmolyte called 

proline, which stabilizes cell membranes, making them less permeable for 

adverse ions (Sando and Barrington, 2008). 

 

Source of plant phenols  

Spinach (Spinacia oleracea L.), belongs to family Amaranthaceae- subfamily: 

Chenopodioideae. Carotenoids, ascorbic acid, flavonoids, p-coumaric acid 

derivatives and phenolic acids are the antioxidant components of the aqueous 

extract of spinach leaves (Andjelkovic et al., 2008).  

 

Amaranth (Amaranthus viridis L.) (Amaranthaceae) is a cosmopolitan 

species, growing under a wide range of climatic conditions and is able to produce 

grains and leafy edible vegetables.  

 

Tomato (Lycopersicon esculentum Mill.) or the edible, typically red, fruit which it 

bears. Among the vegetables, tomatoes represent the predominant source of 

antioxidants and besides the Carotenoides (lycopene, β-carotene and lutein), the 

flavonoids have been confirmed as a group of polyphenols important in conferring 

antioxidant benefits (Slimestad and Verheul, 2005). The flavanone, naringenin (4′, 5, 

7-trihydroxyflavanone) and the hydroxycinnamate, chlorogenic acid (5-caffeoylquinic 

acid) are among the most abundant phenolics in tomato (Luthria et al., 2006). 

 

Cabbage is a popular cultivar of the species Brassica oleracea L. v. capitata 

Family Brassicaceae (Cruciferae) and is a leafy green vegetable. Flavonoids and 

other phenolics are contributed to cancer preventive properties of cabbage 

(Marchand, 2002 and Galati & O'Brien, 2004). 

 

Collection of plant materials (source of phenols) 

Four plant species namely; spinach (Spinacia oleracea L.), amaranth 

(Amaranthus viridis L.), tomato (Lycopersicon esculentum Mill.) and cabbage 

(Brassica oleracea L. v. capatate); (Egyptian origin cultivars) at Sharkia 

Governorate were used in this study. Fresh plant shoots were collected in July-

September, 2011. The identification of plants was confirmed by a specialist. 

http://faostat.fao.org/site/339/default.aspx
http://en.wikipedia.org/wiki/Fruit
http://en.wikipedia.org/wiki/Cultivar
http://en.wikipedia.org/wiki/Brassica_oleracea
http://en.wikipedia.org/wiki/Brassicaceae
http://en.wikipedia.org/wiki/Leafy_green_vegetable
http://en.wikipedia.org/wiki/Spinacia
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Preparation of phenolic extracts 

The shoot system of plants collected were harvested, dried and ground to fine 

powder by a Kenwood multi-mill. Phenolic compounds were extracted according 

to the method described by Sousek et al. (1999). The plant materials were 

chopped into 1 cm long pieces and dried at 50°C for 24 hr. Dry aerial plant 

material was extracted in Soxhlet apparatus with methanol for 30 min the rate of 

1g dry weight per 100 ml. The extracts were evaporated at 40 
0
C under vacuum to 

dryness and the residue was dissolved in H2O at rate of 1g dry weight per 100 ml, 

filtered and put at a refrigerator until photometric determination of total phenols 

and used in treatments of barley grains and bean seeds.  

 

Seeds culture and treatments 

Barley grains and bean seeds were surface-sterilized for 5 min in sodium 

hypochlorite solution (0.5%) and then were rinsed with distilled water. Sterilized 

grains or seeds were divided into five groups, one soaked in water and the other 

soaked in four different phenolic extracts (Sp. Ext. = spinach phenolic extract, 

Am. Ext. = Amaranthus phenolic extract, To. Ext. = tomato phenolic extract, Ca. 

Ext. = cabbage phenolic extract) for 24 hr. Then ten (grains or seeds) were sowed 

in a Petri dish under conditions of 26/18°C day/night temperature and natural 

light. Treatments supplied in four NaCl levels (0, 50, 100 and 200 mM) for each 

group. 

 

Analysis 

After 10 days of salinity treatments the following analysis were carried out to 

the germinated seedlings:  

1. Total soluble sugars (TSS) 

Total soluble sugars (TSS) of barley and bean seedlings were extracted by 

overnight submersion of dry tissue in 10 ml of 80% (v/v) ethanol at 25°C with 

periodic shaking, and centrifuged at 6000 rpm. The supernatant was evaporated 

till completely dried then dissolved in a known volume of distilled water 

(Homme et al., 1992). TSS were analyzed by reacting of 0.1 ml of ethanolic 

extract with 3.0 ml freshly prepared anthrone (150 mg anthrone + 100 ml 72% 

H2SO4) in boiling water bath for ten minutes and reading the cooled samples at 

625 nm using Spekol Spectrocololourimeter VEB Carl Zeiss.  

 

Total proteins 

Total protein was determined according to the method described by Bradford 

(1976) with bovine serum albumin as a standard. An amount of 2 gm of seedling 

samples were grinded in mortar with 5ml of phosphate buffer (pH 7.6) and was 

then centrifuged at 8000 rpm for 20 min. 30μl of different samples were mixed 

with 70μl of distilled water then add 2.9 ml of Coosmassic Brillaint Blue solution 

and mixed thoroughly. The tubes were incubated for 5 min at room temperature 

and absorbance at 600 nm was recorded against the reagent blank. A standard 

curve of Absorbance (600 nm) versus Concentration (ug) of protein was 

calculated. 
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2. Total phenolic contents 

POH contents in the barley and bean seedlings were determined with the 

Folin-Ciocalteu reagent according to the method of Singleton et al. (1999) using 

gallic acid as a standard. Methanolic extract (0.5 ml), 0.5 ml of Folin-Ciocalteu 

reagent, 10 ml of 7.5% sodium carbonate and deionized water were added to a 

final volume of 25 ml. After 1 hr, the absorbance of the sample was measured at 

725 nm against a blank by spectrophotometer. Gallic acid was used as the 

standard for preparing the calibration curve. Results were expressed as mg of 

gallic acid equivalent per gram of fresh weight. 

 

3. Proline 

1 gm of samples was extracted with phosphate buffer (pH 7.6) and was then 

centrifuged at 8000 rpm for 20 min. Proline was assayed according to the method 

described by Bates et al. (1973). 2ml of extract, 2ml of acid ninhydrin and 2ml of 

glacial acetic acid were added and incubated for 1 hr in a boiling water bath 

followed by an ice bath. The absorbance was measured at 520 nm using Spekol 

Spectrocololourimeter VEB Carl Zeiss. A standard curve was obtained using a 

known concentration of authentic proline. 

 

4. Protein extraction for SDS-PAGE 

For SDS-PAGE, seedlings tissues of each sample were ground to powder under 

liquid nitrogen and melted in ice-cold extraction buffer (50 mM Tris-HCl, pH 8, 

10 mM NaCl, 1% SDS, 5% 2-mercaptoethanol, 0.1 mM PMSF, 0.1 mM DTT), 

followed by centrifugation at 10000 rpm at 4 
o
C for 15 min. Protein content of the 

clear supernatants obtained after centrifugation were stored at -20 
0
C until used. 

 

5. One-dimensional SDS-PAGE\ 

Proteins, 30 μg of each sample, were separated by SDS-PAGE according to the 

method of Laemmli (1970). The separation was performed with a 10% separating 

gel and a 4% stacking gel using protein vertical electrophoresis unit (Hoefer 

Scientific Instruments). Electrophoresis was started at 10 mA constant current 

until the tracking dye entered the separating gel and continued at 25 mA until the 

tracking dye reached the end of the gel. Protein subunit bands were stained with 

coomassie blue R-250 by standard techniques. The protein marker from Sigma 

was used. The molecular weight of standard protein (in kDa) as follows: 7, 15, 

20, 25, 35, 50, 70, 100, 140 and 240 kDa (10 bands). 

 

Statistical analysis 

All data are reported as mean ± standard deviation (±SE) for the three 

independent samples (n=3). Analysis of variance and significant differences 

among means were tested by one-way ANOVA using the COSTAT computer 

package (Snedecor and Cochran, 1980). 
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Results and Discussion 

 

Effect of some plant phenols on metabolic contents of barley and bean under salt 

stress 

1. Total soluble sugars 

Increased salinity levels from 0 - 200 mM NaCl significantly reduced total 

soluble sugars contents of barley and bean seedlings (Fig. 1&2).  The percentages 

of decrease were 43% in barley and 62% in bean seedlings respectively. 

Reduction in sugars accumulation was recorded by other authors (Kafiet et al., 

2008, Younis et al., 2008 and Hassanein et al., 2009a, b). NaCl may inhibit 

photosynthetic activity or increase partial utilization of sugars (Hassanein et al., 

2009a). 

  

 

Cot. = Control,  Sp. Ext. = Spinach phenolic extract, Am. Ext. = Amaranth phenolic extract, To.     

Ext. = Tomato phenolic extract, Ca. Ext. = Cabbage phenolic extract. 

Means within a column followed by significantly different according to Fisher’s, a=Significant at     

P< 0.5 .            b=Significant at P< 0.1 .            c=Significant at P< 0.05. 

 
Fig. 1. Effect of some plant phenols on metabolic contents of barley (Hordeum vulgare 

L.) under salt stress. Values are the means ± SEM of three replicated 

measurements. 
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Cot. = Control,  Sp. Ext. = Spinach phenolic extract, Am. Ext. = Amaranthus phenolic extract, To. 

Ext. = Tomato phenolic extract, Ca. Ext. = Cabbage phenolic extract. 

Means within a column followed by significantly different according to Fisher’s, a=Significant at     
P< 0.5 .            b=Significant at P< 0.1 .            c=Significant at P< 0.05. 

Fig. 2. Effect of some plant phenols on metabolic contents of bean (Phaseolus vulgaris 

L.) under salt stress. Values are the means ± SEM of three replicated 

measurements. 

 

 

Pre-treatment of grains or seeds with POH increased the total soluble sugars 

of seedlings compared with the non-treated at the same salinity level. Total 

soluble sugars accumulated more in barley and bean seedlings at spinach phenolic 

pre-treatment compared with other POH treatments (Fig. 1&2). Pre-treatment 

with POH induce salt tolerance of other important crop cultivars (Waseem et al., 

2006), throw either increasing endogenous levels of certain phytohormones and 

activation of sugar synthesis (Hassanein et al., 2009b) or osmotic adjustment by 

conferring some desiccation resistance to plant cells (Rady et al., 2011). 

 

According to Jouve et al. (2004), carbohydrates may act as ROS scavengers 

and contribute to increase in membrane stabilization. Soluble sugars and proline 

protect the plant cell by balancing the osmotic strength of cytosol with that of 

vacuole and external environment (Radi et al., 2013) and interact with cellular 

macromolecules such as enzymes and stabilize the structure. 
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2. Total proteins 

Gradual decrease in the total proteins content in both barley and bean 

seedlings with salinity stress (Fig.1& 2). These results can be attributed to the 

decrease in protein synthesis and/or to the increase in its degradation (Bassouny 

et al., 2008). Saline stress cause nutrient imbalance, i.e., reduce uptake of 

potassium ions by plant roots. Potassium loss causes diminished plant growth and 

development due it's necessarily for protein synthesis (Chen et al., 2007). If the 

stress is prolonged, it could affect protein synthesis and eventually cause it to 

decline (Ayala-Astorga and Alcaraz-Meléndez, 2010).  

 

Pre-treatment of grains or seeds with POH induced significant increases in 

total protein contents of seedlings under all salinity levels. The highest total 

protein in barley and bean seedlings at amaranth phenols treatment (Fig.1&2). 

Phenolic compounds act as antioxidants that protect plants against the damaging 

effects of increased ROS levels due to salt stress (Petridis et al., 2012). Phenolic 

compounds have the ability of phenoxide ion delocalize. The phenoxide ion can 

lose a further electron to form the corresponding radical which can also 

delocalize. In reference to this property, phenolic compounds have radical 

scavenging and antioxidant activity (Maestri et al., 2006). 

 

3. Total phenols 

Increased salinity levels from 0 - 200 mM NaCl produce an increase in the 

percentages of total phenols by 200% in barley and 220% in bean seedlings 

respectively. The data obtained revealed that the pre-treatment with POH 

stimulated the accumulation of total phenols as compared with the corresponding 

salinity level. The highest total phenols accumulated in barley and bean seedlings 

at amaranth phenolic pre-treatment (Fig. 1 & 2). Petridis et al. (2012) showed that 

the salinity stress increased the total phenol of the trees. Phenols play a 

significant role in the regulation of plant metabolic processes and overall plant 

growth (Lewis and Yamamoto, 1990). The obtained data are in good agreement 

with those obtained by Mohamed and Aly (2008) on onion plant and El- Hariri    

et al. (2010) on flax plant. Phenols act as a substrate for many antioxidants 

enzymes, so, it mitigates the salinity stress injuries (Lewis and Yamamoto, 1990). 

In this connection phenol protect cells from potential oxidative damage and 

increase stability of cell membrane (Burguieres et al., 2006). Moreover,  

Sánchez-Rodríguez et al. (2011) recorded that an accumulation of phenolic 

compounds in response to abiotic stress. This would beneficial to achieve 

acclimatization and tolerance to salt stress, since many plant phenols have been 

considered to be the main lines of cell acclimatization against stress in plant 

(Hassanein et al., 2009a). 

  

4. Proline  

Data recorded in the present study (Fig. 1 &2) indicate that salt stress induced 

accumulation of proline in barley and bean seedlings. Pre-treatment with POH 

decrease proline content as compared with those of the corresponding salinity 

http://www.ejbiotechnology.info/index.php/ejbiotechnology/article/view/v13n5-13/1226#17
file:///D:/local%20d/radoa/Ø±Ø¶Ù�Ù�%20Ø±Ø³Ø§Ù�Ù�/16.htm
file:///D:/local%20d/radoa/Ø±Ø¶Ù�Ù�%20Ø±Ø³Ø§Ù�Ù�/16.htm
file:///D:/local%20d/radoa/Ø±Ø¶Ù�Ù�%20Ø±Ø³Ø§Ù�Ù�/S0098847212000251.htm%23bib0120
file:///D:/local%20d/radoa/Ø±Ø¶Ù�Ù�%20Ø±Ø³Ø§Ù�Ù�/S0098847212000251.htm%23bib0120
file:///D:/radoa/رضوى%20رساله/11.htm%23b0145
file:///D:/radoa/رضوى%20رساله/11.htm%23b0145
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level. Strong correlation between proline content and the capacity to survive 

under the environmental salinity (Misra and Gupta, 2005 and Munns & Tester, 

2008)). Similar results have been reached by Khattab (2007) and Sadak et al. 

(2010) on different plant species. The higher level of proline content may be due 

to expression of gene encoding key enzymes of proline synthesis and low activity 

of the oxidizing enzymes which is controlled by osmotic and salinity stress 

(Amini and Ehasapour, 2005). Proline also can play a role as protective agent for 

cytoplasmic enzymes (Rady et al., 2011) and/or scavenging hydroxyl radicals 

(Hoque et al., 2007). In seedlings of both plants pre-treated with phenol extracts 

and subjected to saline stress, the proline increment was much smaller          

(about 60%). Hare et al. (1998) have contended that proline content increases 

when an injury to plant tissue. Possibly in seedlings treated with POH and 

subjected to saline stress, where growth is greater and plant status better, damage 

is less and therefore proline levels are hardly increased with respected to the 

control seedlings. Thus, it could be suggested that POH increase the test plant salt 

tolerance by decrease in proline content. This means that the inhibitory effect of 

salt stress on the tested plants was improved by POH treatments through 

decreasing proline synthesis. 

 

Effect of some plant phenols on protein electrophoretic pattern of barley and 

bean under salt stress 

Electrophoretic patterns of barley and bean seedlings proteins were analyzed 

by SDS-PAGE as shown in Fig 3 &4. The results showed that the protein profiles 

of barley pre-treated with POH grow under salt stress represented by 5 major and 

common distinct bands with molecular weight of 7, 15, 20, 35 and 100 kDa (Fig. 

3). The electrophoretic analysis of barley seedlings protein under salt stress shows 

minor changes between spinach pre-treated POH and other POH pre-treatments.  

70 kDa band appear for barley at spinach pre-treated POH only (Fig. 3). 

 

The protein profiles of bean pre-treated with POH grow under salt stress 

represented by 6 major and common distinct bands with molecular weight of 15, 

20, 35, 50, 70 and 140 kDa (Fig. 4). New band of 7 kDa appear at spinach and 

amaranth POH pre-treated bean seedlings grow under salt stress. 

 

Protein electrophoresis is considered a reliable, practical and reproducible 

method because proteins are the third hand copy of genomic DNA and largely 

independent of environmental fluctuations (Javaid et al., 2004 and Iqbal et al., 

2005). The obtained results (Fig .3&4) shows that bands of 15, 20 and 35 kDa are 

common between barley and bean seedlings under salinity stress. Garcia et al. 

(2005) obtained protein bands with molecular weight 20 and 35 kDa on SDS-

PAGE related to stress. Also Chourey et al. (2003) demonstrated that salinity 

stress was able to trigger the accumulation of several major stress proteins. They 

also stated that the accumulation levels of these proteins correlated with stress 

tolerance in the various plant species, suggesting protective roles under osmotic 

stress and that recovery from salt stress was consistently accompanied by 

http://scialert.net/fulltext/630674ja
http://scialert.net/fulltext/630674ja
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=SDS-PAGE
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=SDS-PAGE
http://scialert.net/fulltext/273422ja
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degradation of the salt-stress induced proteins. Parida et al. (2004) reported that 

SDS-PAGE analysis showed nearly identical protein profiles in control and salt 

treated samples which suggest that salt did not alter protein synthesis or 

proteolytic activity. The decrease in soluble protein of high salinity may be due to 

a protein break-down or to an alteration in the incorporation of amino acids into 

proteins. The appear of new protein bands for barley and bean at spinach and 

amaranth pre-treated POH may be signal for plants tolerance to salt stress 

(Radwan et al., 2013). 

 

 
H Control = barley Control, HS 50= barley treated by spinach POH at 50 mM NaCl, HS 100= barley 

treated by spinach POH at 100 mM NaCl, HS 200= barley treated by spinach POH at 200 mM NaCl; 

HA 50= barley treated by amaranth POH at 50 mM NaCl, HA 100= barley treated by amaranth POH 

at 100 mM NaCl, HA 200= barley treated by amaranth POH at 200 mM NaCl; HT 50= barley treated 

by tomato POH at 50 mM NaCl, HT 100= barley treated by tomato POH at 100 mM NaCl, HT 200= 

barley treated by tomato POH at 200 mM NaCl; HC 50= barley treated by cabbage POH at 50 mM 

NaCl, HC 100= barley treated by cabbage POH at 100 mM NaCl, HC 200= barley treated by cabbage 

POH at 200 mM NaCl. 

Fig. 3. Effect of some plant phenols on protein electrophoretic pattern of barley 

(Hordeum vulgare L.) under salt stress. 

 

http://scialert.net/fulltext/178560ja
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=SDS-PAGE
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=amino+acid
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P Control = bean Control, PS 50= bean treated by spinach POH at 50 mM NaCl, PS 100= bean treated 

by spinach POH at 100 mM NaCl, PS 200= bean treated by spinach POH at 200 mM NaCl; PA 50= 

bean treated by amaranth POH at 50 mM NaCl, PA 100= bean treated by amaranth POH at 100 mM 
NaCl, PA 200= bean treated by amaranth POH at 200 mM NaCl; PT 50= bean treated by tomato POH 

at 50 mM NaCl, PT 100= bean treated by tomato POH at 100 mM NaCl, PT 200= bean treated by 

tomato POH at 200 mM NaCl; PC 50= bean treated by cabbage POH at 50 mM NaCl, PC 100= bean 
treated by cabbage POH at 100 mM NaCl, PC 200= bean treated by cabbage POH at 200 mM NaCl. 

 

Fig. 4. Effect of some plant phenols on protein electrophoretic pattern of bean 

(Phaseolus vulgaris L.) under salt stress. 
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تخفيف الاجهاد الملحي على ايض نباتي الشعير والفاصوليا باستخدام 

 بعض الفينولات النباتية

 
 محمد غريب ىرضو و  حنان السيد ضيف

 . مصر  –  الزقازيق –جامعة الزقازيق  – كلية العلوم –قسم النبات 

 
اصوليا باستخدام تخفيف اضرار الملوحة على نباتي الشعير والفإلى تهدف الدراسة 

قسمت حبوب الشعير . بعض الفينولات النباتية الطبيعية من خلال المكونات الايضية

وبذور الفاصوليا الى خمس مجموعات الاولى نقعت في الماء والمجموعات من 

الثانية حتى الخامسة نقعت في المحاليل الفينولية المستخلصة من نباتات  السبانخ 

زرعت حبوب الشعير وبذور . ساعة 42ب لمدة والحمض والطماطم والكرن

 : الفاصوليا للمجموعات الخمس في اطباق بتري رويت بمحاليل ملحية متدرجة

  . (00 mM NaCl, 50 mM NaCl, 100 mM NaCl and 200 mM NaCl ) 

 

أوضحت النتائج أن الاجهاد الملحي ادي الى نقص محتوي بادرات النباتين من و

ت الكلية وان نقع حبوب الشعير وبذور الفاصوليا في الفينولات السكريات والبروتينا

النباتية قبل الزراعة ادى الى تحسين كمية السكريات والبروتينات تحت ظروف 

وقد يعزى ذلك الى دور الفينولات النباتية في ضبط الاسموزية .  الاجهاد الملحي

اط انزيمات مضادات وحماية الانسجة الحية وزيادة الاصباغ النباتية وزيادة نش

ان تراكم  إلى النتائج وأدت. الاكسدة مما يؤدي الى زيادة تحمل النباتات للملوحة

الملحي  الفينولات في بادرات كل من الشعير والفاصوليا يزداد بزيادة كل من الاجهاد

بينما الاجهاد الملحي ادي الى تراكم البرولين . والنقع المسبق في الفينولات النباتية

في الشعير والفاصوليا وان النقع قبل الزراعة في المحاليل الفينولية ادي الى نقص 

أظهر تحليل . هذا التراكم مما يعتبر مؤشرا لزيادة تحمل النباتات للاجهاد الملحي

ي للبروتينات وجود تشابه بين كلا النباتين الناميين تحت ظروف الحمل الكهربائ

بينما ظهرت باندات جديدة نتيجة المعاملة . الاجهاد الملحي في عدد كبير من الباندات

يستخلص من الدراسة ان .  ببعض الفينولات النباتية تحت ظروف الاجهاد الملحي

لنباتية قبل الزراعة يلعب دورا معاملة حبوب الشعير وبذور الفاصوليا بالفينولات ا

محوريا في زيادة تحمل النباتات للاجهاد الملحي عن طريق تنشيط نظام ضد 

 . الاكسدة لكلا النباتين

 


