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Abstract. Capparis spinosa L. is a shrub plant that in addition to its forage use, has protective 

importance to prevent from soil erosion in desert areas and important values in treating many 

diseases as well. The aim of this study was to investigate the amount of phenol, flavonoids and 

antioxidant activity in different organs of C. spinosa in Sistan, Iranshahr and Saravan counties, 

Iran. Morphological traits (number of fruits, wet weight of fruit, dry weight of fruit, fruit 

diameter, number and length of branches, plant height, leaf length, leaf width and root depth) in 

each habitat were measured from four individuals of C. spinosa randomly. In order to perform 

phytochemical tests, different parts of the plant (stem, leaves, flowers, fruits, and roots) were 

randomly collected from the habitats in the post-flowering stage in June 2019. The total phenol 

and flavonoid contents of all methanol extracts were measured using the spectrophotometric 

method and antioxidant activity was determined using the free radical trap method. Data analysis 

was performed as factorial experiment based on a completely randomized design in four 

replications. Rresults indicated significant differences between different plant organs (P<0.01) in 

aspect of the antioxidant activity, the amount of total phenol and flavonoids. Also, there was a 

significant interaction between plant organs and habitats (P<0.01). The results of the means 

comparison showed that the highest total phenol and total flavonoids were obtained from the 

methanol extract of the flower 82.8 mg of quercetin equivalent per gram dry weight and 64.3 mg 

of gallic acid/g of dry weight in Sistan region, respectively, and the highest antioxidant activity 

was 15.7% in the fruit in Iranshahr region. According to the results, the obtained methanolic 

extract of C. spinosa flower and fruit in Sistan natural habitats is recommended to the treatment 

of diseases as a potential source of natural antioxidants. 
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Introduction 
Iran is one of the richest sources of 

medicinal plants in the world, which has a 

high diversity of environmental conditions 

for these plants (Davari et al., 2018). Plants 

have been important for thousands of years 

in maintaining the health and quality of 

human life. Due to their natural origin, 

herbal medicines are more compatible with 

the physiology of the body than chemical 

drugs and their side effects are rare (Rehman 

et al., 2016). Medicinal plants have 

beneficial properties including their 

antibacterial, antiparasitic, antifungal and 

antioxidant properties (Fazelinasab et al., 

2019). In recent years, herbal products 

(secondary metabolites) have been used to 

treat most human and animal diseases due to 

their easy availability, ease of use, and fewer 

side effects compared to chemical products 

(Fazelinasab et al., 2017). On the other hand, 

plant-derived secondary metabolites such as 

phenol and total flavonoids have a strong 

potential to scavenge free radicals that are 

present in all different parts of the plant such 

as leaves, fruits, seeds, roots and bark. Due 

to the abundance of natural antioxidants 

found in medicinal plants, fruits and 

vegetables, the use of medicinal plants in 

different communities in the field of 

treatment and prevention of diseases is 

common (Rashedi et al., 2015). Meanwhile, 

plants containing high total phenol and 

flavonoids play a very important role. Plants 

that are rich in antioxidant compounds can 

protect cells from oxidative damage. Natural 

antioxidants increase the potency of plasma 

antioxidants and reduce the risk of certain 

diseases such as cancer, heart disease, and 

brain stroke (Prior and Cao, 2000). 

Researchers recommend consuming plants 

with a high phenolic composition to provide 

natural antioxidants needed for body 

(Khazaei et al., 2011). There are more than 

80,000 different phenolic compounds that 

have many roles in cell wall construction 

and defense mechanism in plants (Khazaee 

et al., 2011). 

Capparis spinosa L. is one of the most 

valuable plant species in desert areas, which 

is important in various aspects including 

medicinal use. This perennial plant is 

monoicous and belongs to the Capparaceae 

family. C. spinosa has numerous branches 

covered with hairs, and the fruit of this plant 

is elliptical and fleshy, which is light green 

at first but gradually turns reddish. It is 

distributed in the northern, western, central 

and eastern parts of Iran (Fakhri et al., 2008; 

Panico et al., 2005). This species grows well 

in poor nutrient soils with little ecological 

needs; therefore, it plays an important role in 

the dynamics of Mediterranean ecosystems 

(Güleryüz et al., 2009; Sharrif moghaddasi 

et. al., 2012).  

C. spinosa has a special place in 

traditional medicine because of its 

compounds such as flavonoids, pectin and 

glycosides (Calis et al., 1999). In traditional 

medicine of Sistan region, C. spinosa roots 

and flowers are used to treat diseases related 

to liver, spleen, anemia and body weakness 

(Iranmanesh et al., 2010). The anti-diabetic, 

anti-cancer and antioxidant effects of this 

plant have been confirmed by researchers 

(Tlili et al., 2011; Kulisic-Bilusic et al., 

2012; Vahid et al., 2017; Mollica et al., 

2017; Mollica et al., 2019; Moghadamnia et 

al., 2019). Various studies have shown the 

presence of various compounds including 

glucosinolates, isothiocyanate glucosides, 

glucosides, phenols, terpenes, saponins, 

sterols, tannins and sulfides in C. spinosa L. 

(Hamed et al., 2007; Mishra et al., 2007). 

The results of Najafi and Esmail Zadeh 

Bahabadi (2016) in the study of 

phytochemical, antioxidants and 

optimization of extraction of active 

ingredients of C. spinosa L. fruit in Sistan 

region showed that 33 compounds were 

identified in the essential oil of the plant. 

The main constituents of fruit essential oils 

include thymol and isothiocyanate. Rashedi 
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et al. (2015) studied the phytochemical and 

antioxidant properties of C. spinosa L. in 

Khuzestan province, Iran and stated that the 

highest amount of free radical trapping 

activity was observed by the method of 2, 2-

diphenyl-1-picryl-hydrazyl (DPPH) in stem 

extract and the lowest amount was observed 

in the leaves. The highest antioxidant 

activity in β-carotene-linoleic acid assay is 

related to leaf extract and the lowest in fruit. 

The highest amount of phenol and 

flavonoids was obtained in leaf extract. In 

the recent study, Mollica et al. (2019) 

reported rutin was the major component of 

the extract of C. spinosa. They reported that 

the Soxhlet extract exhibited the strongest 

radical scavenging and reductive activities as 

compared to the other extracts, most 

probably due to the highest concentration of 

phenolics, especially rutin. Moghadamnia et 

al. (2019) stated the quercetin in C. spinosa 

extract had significant anti-tumor effects and 

may be regarded as an ideal natural drug for 

cancer therapy. Morphological and 

nutritional properties of C. spinosa seeds 

were investigated by El Amri et al. (2019) 

and they reported the amount of seed 

proteins ranged from 23.32 to 28.5% and the 

total lipids varied between 2.8 and 3.4%. 

They also mentioned that C. spinosa seeds 

contained a high level of carotenoids. 

Chedraoui et al. (2017) introduced C. 

spinose as a xerophilous species with multi 

values that could be considered as a potential 

interesting crop under the threat of global 

warming in arid or semi-arid regions (such 

as Eastern Mediterranean countries). Other 

studies on some medicinal aspects of C. 

spinosa were conducted by Zhang and 

Zhang (2018), Moufid et al. (2015), 

Mousavi et al. (2016), Rahnavard and 

Razavi (2017) and Nabavi et al. (2016). In 

addition, the effects of ecological factors on 

essential oil of medicinal plants were 

recorded by Bajalan (2016), Khalasi Ahwazi 

et al. (2016) and Karimian et al. (2017).  

Due to the high importance of C. spinosa 

in traditional medicine in Iran and over the 

world, the present study was done to 

investigate the compounds of phenol, 

flavonoids and antioxidant activity of 

different organs of this plant to determine 

the best habitat and plant organs for different 

uses in Sistan and Baluchestan province, 

Iran. 

Materials and Methods  

Sites Information and Sampling 

Method  
Location of the study area was indicated in 

Fig. 1. and some geographical attributes such 

as latitude and longitude along with climatic 

factors of study area were shown in Table 1. 

The distribution areas of C. spinosa in 

Sistan (Hirmand district), Iranshahr and 

Saravan were determined by experts of 

agricultural research centers and natural 

resources and field visits. Then, stem, leaf, 

root, fruit and flower organs were randomly 

collected from 20 stems from each region 

after flowering stage in June 2019. Then, 

after purification, the samples were dried 

and ground and transferred to the laboratory 

for phytochemical analysis. In each of the 

studied habitats, 6 soil samples were taken 

from a depth of 0-30 cm. Physicochemical 

properties of soil including soil texture 

(Hydrometer method), organic matter and 

carbon (Walkley-Black method), lime 

percent (titration method), acidity (pH 

meter), and electrically conductive (EC 

meter) (Sparks et al., 2001). The means 

comparison of soil properties showed a 

significant difference between the studied 

habitats in terms of measured parameters 

except for pH (Table 2). The percentage of 

sand, pH, organic carbon and organic matter 

in Sistan habitat is more than the other two 

habitats. There was no salinity limit in terms 

of electrical conductivity (EC) except for 

Iranshahr habitat which has the highest EC 

between studied habitats. 
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Fig. 1. Location map of the study area 

 
Table 1. Geographical location and climatic attributes of study habitats 

Attributes  Habitat  

 Sistan Iranshahr Saravan 

Longitude 61° 48' 61° 11' 62° 20' 

Latitude 31° 08' 28° 40' 27° 22' 

Height above mean sea level 486 591 1195 

Average annual temperature (°C) 21 25 22 

Minimum absolute temperature (°C) -10 -7.5 -11 

Maximum absolute temperature (°C) 48 44 36 

Average annual minimum temperature(°C) 24 22 16 

Average annual maximum temperature (°C) 30 31 28 

Annual rainfall (mm) 67 117 107 

Relative humidity (%) 37.5 31 29 

 
Table 2. Comparison means of physicochemical properties of soil in the studied habitats 

Properties  Sand (%) Clay (%) Silt (%) EC (dSm-1) pH Lime (%) C (%) OM content (%) 

Sistan 86.7±0.8a 3.9±0.8b 8.9±0.8b 0.8±0.8b 7.9±0.08a 8.7±0.8b 0.60±0.08a 0.80±0.08a 

Iranshahr 75.7±4.1b 13.2±1.9a 10.4±1.4b 1.2±0.7a 6.8±0.17b 9.1±0.8b 0.38±0.08b 0.62±0.05b 

Saravan 68.6±1.7c 11.5±0.8a 19.7±1.5a 0.8±0.6b 7.0±0.12b 11.1±0.9a 0.32±0.06b 0.52±0.07b 

Means with the same letter are not significantly different from each other and means with the different letter indicate significant 

differences. 
 

Data Collection 
C. spinosa begins to grow in March with 

favorable temperature conditions and it 

blooms in June. Fruiting occurs with 

flowering from June to August. The fruit 

ripens in late July and the seeds begin to fall 

in August and September. The plant blooms 

again in October, the seeds arrive in 

November and the seed fall occurs in 

December. With the onset of the cold season 

and a decrease in temperature in January, the 

plant goes into the dormancy process.  
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Morphological traits of C. spinosa in each 

of the studied habitats of Sistan, Iranshahr 

and Saravan (Table 1) were measured at 

seedling stage in 2019. Measured traits 

include number of fruits per each plant 

(randomly counting fruit of four individuals 

of C. spinosa), fresh and dry weight of fruit 

(weighed using digital scales), fruit diameter 

(caliper device), stem length (length of four 

stems from each plant measured randomly 

from the base to tip), number of stems per 

each plant (branches if 4 individual plant 

were counted randomly), plant height (from 

plant base to tip as meter), Leaf length and 

width (4 plants randomly) and rooting depth 

(four plants were randomly selected and 

rooting depth was measured by digging the 

ground).  

Preparation of Methanolic Extract  

Soaking method was used to prepare the 

extract. For this purpose, 50 ml of 80% 

methanol solvent was mixed with 5 g of dry 

plant powder and placed in a shaker 

incubator at 25°C. After 24 hours, the 

mixture was centrifuged at 3000 rpm and the 

extract was isolated to measure antioxidant 

activity, phenol and total flavonoids 

(Sukhdev et al., 2008). Antioxidant activity 

was measured by DPPH method (Burtis and 

Bucar, 2000). DPPH is a stable free radical 

which possesses a deep purple colour and a 

strong absorption around 517 nm. The power 

of loss of electron and proton is measured by 

the degree of decoloration of the purple 

solution of DPPH in methanol. The stronger 

the antioxidant activity, the greater the 

decoloration rate is. The amount of 0.0047 g 

DPPH was dissolved in 200 ml of methanol 

to make a concentration of 6×10-5 mmol. 

Then, four concentrations of 1250, 2500, 

5000 and 10000 ppm were prepared by 

diluting the previous concentrated extract 

from each plant extract. It should be noted 

that the initial extract was made with a 

maximum concentration of 10,000. After 

preparing the test tubes according to the 

number of plant samples and the treatments, 

at first, 1500 μl of DPPH solution was 

poured into all the tubes and finally, 100 μl 

of the prepared plant extract with different 

concentrations was added to the tubes. The 

samples were stored in the dark for 30 

minutes at room temperature and then, their 

absorbance was read using a 

spectrophotometer at 570 nm. In addition to 

the mentioned tubes, a tube was considered 

for the blank sample. The tube had 

maximum absorption and only 1500 μl of 

DPPH and 100 μl of methanol were poured 

into it. Finally, the trapping rate of DPPH 

radicals was determined using the following 

equation:  

%I =
Acontrol−A𝑠𝑎𝑚𝑝𝑙𝑒

Acontrol
× 100  (Equation 1) 

Where: 

Acontrol and Asample are the absorption in 

control and sample, respectively.  

In order to measure the amount of total 

phenol, 2000 μl of distilled water, 100 μl of 

plant extract and 200 μl of folin were added 

to the samples, and after 3 minutes, 100 μl of 

20% sodium carbonate was also added to 

them. The samples were kept in the dark at 

room temperature for 60 minutes. Then, the 

sample absorptions were read by 

spectrophotometer at a wavelength of 765 

nm. In order to prepare the blank sample, all 

the mentioned compounds without the 

presence of plant extracts were used in the 

test tube to calibrate the set. In order to 

prepare the standard curve, different 

concentrations of gallic acid were used and 

the amount of total phenol in the extract was 

expressed using the standard curve equation 

in milligrams per gram of tissue dry weight 

(Singleton et al., 1999). To measure the 

amount of total flavonoids in the samples, all 

test tubes were prepared and 0.2 mm of the 

extract was added to each sample. Then, 0.1 

ml of 0.2% aluminum chloride and 0.5 ml of 

acetic acid were added to each test tube and 

mixed well, and finally, the solution was 
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made up to 5 ml with 90% methanol and the 

tubes were kept at room temperature in the 

dark for 30 minutes. The absorption rate was 

read at 414 nm of wavelength and the total 

flavonoid content was determined in mg/g 

plant dry weight. In order to prepare the 

blank sample, all the mentioned compounds 

without the presence of plant extracts were 

used in the test tube to calibrate the set. 

Different concentrations of quercetin were 

used to plot the standard curves. By 

obtaining the standard curve equation, the 

concentration of flavonoids in plant samples 

was calculated in milligrams per gram of 

plant dry weight (Beketov and Liess, 2005). 

 

Data analysis 
Experimental data were analyzed using 

SPSS version 22 and the mean data were 

compared using Duncan's multiple range 

test. 

 

Results 
The analysis of variance for morphological 

traits showed that there were significant 

differences among the three studied habitats 

for fruit per each plant, number and length of 

stem, plant length, leaf width and root depth 

(P<0.01) and fresh and dry weight of fruit 

and fruit diameter had (P<0.05). Leaf length 

was the only trait that was not significant 

among the three habitats studied (Table 3).  

Means comparison of all morphological 

traits showed that Sistan habitat had higher 

values than Iranshahr and Saravan. The 

highest and lowest rooting depths with 

average values of 1.52 and 1.22 m were 

obtained in Sistan and Saravan habitats, 

respectively (Table 3).  
 

Table 3. Comparison of mean morphological traits of C. spinosa in the studied habitats 

Habitat 
 

 

Fruits 

Number 

(per stem) 
 

Fruit 

fresh 

Weight 
(gr)  

Fruit dry 
Weight 

(gr) 

Fruit 
Diameter 

 (mm) 

Stem 

Number 

 (per 
plant) 

Stem 

Length 

(cm) 
 

Plant 

Height 

(m) 
 

Leaf 

Length 

(cm) 
 

Leaf 

Width 

(mm) 
 

Root 

Depth 

(cm) 
 

Sistan 2.2±0.1a 4.4±0.3a 2.8±0.0a 50±2.3a 167±8.1a 59.2±1.7a 0.9±0.1a 4.0±0.1b 30±3.7a 152±2.1a 

Iranshahr 2.0±0.1ab 4.1±0.1a 2.5±0.1b 47±4.6a 153±16.7a 50.7±3.3b 0.7±0.1b 3.1±0.7b 24±4.1ab 138±10.4b 

Saravan 1.9±0.1b 4.1±0.0a 2.4±0.0b 40±1.8b 123±9.0b 41.0±3.8c 0.6±0.05b 2.7±0.4b 21±4.0b 122±5.5c 

F test **18.5 *5.08 *6.16 *5.8 **33.8 **14.3 10.6** ns2.23 **10.05 **5.14 

**, *: significant differences between treatments at 1, 5% level; ns: non-significant differences between treatment 
Note: Mean±standard division. Means with the same letter are not significantly different from each other and means with the 

different letter indicate significant differences. 

 

Total phenol 
Comparison of the means of total phenol 

data of methanolic extract of C. spinosa in 

different organs showed that flower had the 

highest amount of total phenol, and Sistan 

was the richest habitat in total phenol (82.8 

mg quercetin per gram of dry matter). The 

phenol amount in the leaves and fruit was 

52.7 and 31.4 in Sistan habitat, respectively. 

The lowest phenol was measured in the stem 

extract at Saravan habitat that was 11.7 mg 

of quercetin per gram of dry matter. Also, 

the amount of phenol in different organs of 

plant C. spinosa in Sistan habitat was more 

than Iranshahr and Saravan (Fig. 2). 

 

Total flavonoids 
The comparison of the flavonoid content of 

the methanolic extract of C. spinos showed a 

significant difference between the different 

organs and habitats studied. The highest 

flavonoids were measured in the flower 

(64.3 mg gallic acid/ gDM) and leaf organs 

(45.6 mg gallic acid /gDM) of C. spinosa in 

Sistan habitat, respectively. 

Also, the lowest flavonoid content of 

methanolic extract of this plant was observed 

in the root in Saravan habitat (2.2 mg of 

gallic acid/gDM). According to the results, 

Sistan habitat had the highest amount of 
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flavonoid compounds compared to Iranshahr 

and Saravan habitats (Fig. 3). 

 

Antioxidant activity 
The results show that the highest antioxidant 

activity of methanolic extract of the studied 

species (16.7%) was related to the fruit of 

this plant in Iranshahr habitat. In all three 

studied habitats, the antioxidant activity of 

plant C. spinosa was reduced in leaf, flower, 

stem, and root organs of the extract, 

respectively, and the lowest percentage 

(2.6%) was obtained from the methanolic 

extract of roots of C. spinosa in Saravan 

habitat (Fig. 4). 

 

 
 

Fig. 2. Interaction of habitat and plant organs on the total phenol content of C. spinosa extract in three studied 

habitats 
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Fig. 3. Interaction of habitat and plant organs on the total flavonoid content of C. spinosa extract in three studied 

habitats 
 

 
Fig. 4. Interaction of habitat and plant organs on the antioxidant activity of C. spinosa extract in three studied 

habitats 
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Discussion 
The results of morphological characteristics 

of C. spinosa showed that this plant has an 

extensive root system, so this species is 

highly adaptable to harsh environmental 

conditions such as Sistan and Baluchestan 

province where precipitation and soil 

moisture reserves are low. Extensive root 

system retains soil as much as possible and 

thus provides good resistance to erosion. The 

results showed that each plant of C. spinosa 

covers a large area of soil so that it provides 

good protection against water and wind 

erosion. Field studies on of the vegetation 

period of the species in Sistan showed that 

the ecological functions of this plant 

continue for ten months in a year. In this 

regard, the coincidence of the growing 

period of this species with the 120-day 

winds of Sistan and the peak of wind erosion 

in the region has doubled its protective and 

environmental role. In addition to playing an 

important role in preventing wind erosion, 

this species is used as a forage and medicinal 

plant. The results of the present study 

showed a significant difference among the 

three habitats so that Sistan habitat had 

better conditions than two habitats of 

Iranshahr and Saravan. This can be 

attributed to environmental conditions, soil 

characteristics, microclimate, the deep 

rooting in Sistan habitat and the use of more 

groundwater moisture, which can be the 

reason for the better living conditions of this 

habitat. 

In this study, some secondary metabolites 

were studied in different organs of plant C. 

spinosa. The results showed that the amount 

of total phenol and flavonoids and the 

percentage of antioxidant activity were 

significantly different between different 

plant organs in Sistan, Iranshahr, and 

Saravan habitats. A variety of organ-related 

antioxidant activity has been reported in 

various studies (Ksouri et al., 2009). A 

similar result has been reported for the 

antioxidant activity of various organs of 

Saffron and Salvia and Citrullus colocynthis 

(Matkowski et al., 2008; Saberi et al., 2018). 

 The results showed that the highest 

amount of total phenol in the extracts of the 

stem, leaf, fruit, and flower organs were 

17.7, 52.7, 31.4, and 82.8 mg gallic 

acid/gDM, respectively in Sistan and the 

root had 15 mg of gallic acid/gDM in 

Saravan habitat. Total flavonoids in stem, 

leaf, root, fruit, and flower organ extracts 

were obtained as 5.8, 45.6, 4.2, 16.8 , and 

64.3 mg of gallic acid/ gDM, respectively in 

Sistan habitat. The highest percentage of free 

radical scavenging was obtained in extracts 

of root and flower organs in Sistan habitat, 

the fruit of Iranshahr habitat, and leaves and 

stems in Saravan habitat. The flower organ 

contains the highest amount of phenols and 

flavonoids among different organs, but there 

is the highest percentage of free radical 

scavening in the fruit extract of C. spinosa. 

 In the present study, the highest amount 

of total phenol and flavonoids was obtained 

from the methanolic extract of flower organ 

in Sistan habitat. Environmental conditions 

such as light, altitude, relative humidity, 

physical and chemical properties of soil, 

temperature, etc. are the most important 

factors affecting vegetative growth and the 

amount of secondary metabolites of 

medicinal plant (Jovancevic et al., 2011; 

Khalasi Ahwazi et al., 2016). It seems that 

elevation from sea level has high effects on 

secondary metabolites of phenol and 

phelavenoid in Sistan habitat because the 

elevation of Sistan habitat (458 m above sea 

level) is lower than Iranshahr with 591 m 

and Saravan with 1195 m. The study of 

relative humidity in the three studied habitats 

also showed that the relative humidity (37.5 

%) in Sistan was higher than Iranshahr 

(31%) and Saravan (29 %) (Table 1), which 

could be another reason for increasing the 

amount of total phenol and flavonoids in the 

plant organs in this habitat. This is consistent 

with the results of Laurel et al. (1999). The 

importance of the effect of different 
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environmental conditions in different 

habitats on the quality and quantity of 

secondary metabolites of plants has already 

been reported (Gairola et al., 2010; 

Jovancevic et al., 2011; Rezzan et al., 2013; 

Khalasi Ahwazi et al., 2016).  

Many studies have reported different 

distributions of secondary metabolites 

depending on the organ (Lisiewska et al., 

2006; Trabelsi et al., 2012; Khalasi Ahwazi 

et al., 2016). Also, based on Carbon et al. 

(2011), the content of polyphenols depends 

on various factors in plants, and depending 

on the species function, variety, organ, and 

physiological stage could be different. In the 

study of Rashedi et al. (2015) on C. spinosa 

in Khuzestan province, Iran, the highest 

amount of activity to free radical scavenging 

was observed in stem extract and the lowest 

was observed in the leaves extract in 2, 2-

diphenyl-1-picrylhydrazyl method. The 

highest antioxidant activity was related to 

leaf extract and the lowest was observed in 

fruit in beta-carotene-linoleic acid method. 

The highest amount of phenol and 

flavonoids was obtained in leaf extract, 

which differs from the present study results. 

Also, in a study on the antioxidant activity of 

different organs of C. spinosa, it was 

observed that the amount of activity 

antioxidants in flower, leaf, seed and fruit 

were 82.78, 80.94, 64.02 and 40.62% 

respectively (Baghiani et al., 2012). Also in 

the study of Zia-Ul et al. (2011) on Capparis 

decidua, the highest percentage of 

antioxidant activity of this plant was in its 

leaf extract, which is not consistent with our 

results. This may be due to genotypic and 

environmental differences, which could 

affect the effective matter of plant (Shan et 

al., 2005; Abderrahmane et al., 2011; 

Rezzan et al., 2013; Khalasi Ahwazi et al., 

2016). In general, review of different 

researches shows that secondary metabolites 

are different in different plant organs. Chang 

et al. (2002) reported these differences in 

antioxidants activity diversity in various 

plant organs. Researchers believe that plant 

organs with high phenolic content and good 

antioxidant properties can be used for 

nutritional, medicinally and in food storage 

purposes (Rashedi et al., 2015), that 

according to the results of the present study, 

it seems that C. spinosa has such a 

capability. 

Conclusion 
In general, according to the results of the 

present study, it seems that the C. spinosa 

had good potential in medicine as a potential 

source of natural antioxidants in the 

treatment of diseases. In this regard, among 

the various organs of this plant, flowers, and 

fruits, and in terms of habitat, Sistan had 

better conditions. Due to some attributes of 

C. spinosa such as long growing period, low 

expectations in terms of cultivation, and 

resistant to adverse environmental 

conditions, it can be used as a protective 

plant for natural areas and for medicinal and 

food consumptions and on the other hand, on 

the agenda of managers. The long growth 

period and the coincidence of this period 

with 120-day winds in Sistan could be very 

important. Therefore, the cultivation of C. 

spinosa is recommended as a multi-purpose 

plant in the natural areas of Sistan and areas 

with similar environmental conditions. 
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 Capparisلگجی ) بررسی میزان ترکیبات فنل، فلاونوئید و فعالیت آنتی اکسیدانی

spinosa L.) طبیعی استان سیستان و بلوچستان رویشگاه سه در 

 د، احمد صادقی پورجو فرج الله ترنیان ب، نادیا کمالی*الفمرتضی صابری

 Mortezasaberi@uoz.ac.ir: الکترونیک پست ،(مسئول نگارنده)* زابل دانشگاه خاک و آب دانشکده آبخیزداری، و مرتع گروه استادیار الف
 استادیار پژوهشی بخش مرتع، موسسه تحقیقات جنگل ها و مراتع ایران، تهران ب
 دانشگاه لرستان، خرم آباد ،استادیار گروه مرتع و آبخیزداری، دانشکده کشاورزی و منابع طبیعی ج
 سمنان دانشگاه ،یرشناسیکو دانشکده ار،یاستاد د

ای از اهمیت حفاظتی که علاوه بر استفاده علوفهاست ای گیاهی بوته (.Capparis spinosa Lلگجی ) .چکیده

. این گیاه، با ارزش دارویی در طب سنتی باشدمیجهت جلوگیری از فرسایش خاک در مناطق بیابانی برخوردار 

هدف از این پژوهش  گیرد.ها مورد استفاده قرار مییاستان سیستان و بلوچستان برای درمان بسیاری از بیمار

های طبیعی این گونه در در رویشگاه C. spinosaهای مختلف گیاه ی مواد موثره در اندامبررسی میزان برخ

تعداد میوه، وزن تر میوه، وزن خشک میوه، قطر میوه، باشد. صفات مورفولوژیک )، ایرانشهر و سراوان میسیستان

 ۴رویشگاه بصورت تصادفی از ( در هر دوانیتعداد و طول جست، ارتفاع گیاه، طول برگ، عرض برگ و عمق ریشه

های مختلف گیاه )ساقه، برگ، ریشه، میوه و گل( در به منظور انجام آزمایشات بخش گیری شد.پایه گیاهی اندازه

آوری شد و های مورد مطالعه به صورت تصادفی جمعاز رویشگاه 1398 مرحله بعد از گلدهی در خرداد ماه سال

رد آنتی اکسیدانی گیاه مطالعه گردید. محتوای فنل و فلاونوئید کل عصارهمحتوای فنل، فلاونوئید کل و عملک

اندازی رادیکال آزاد روش به دام اکسیدانی باهای متانولی با استفاده از روش اسپکتروفتومتری و فعالیت آنتی

با ار اجرا گردید. گیری گردید. این آزمایش بصورت فاکتوریل در قالب طرح پایه کاملا تصادفی در چهار تکراندازه

در سطح دار های مورد مطالعه تفاوت معنیهای مختلف گیاه در رویشگاهتوجه به نتایج تجزیه واریـانس بین اندام

اثر متقابل اندام های  .درصد از نظر فعالیت آنتی اکسیدانی، میزان فنل و فلاونوئید کل وجود داشت 1 احتمال

ها نشان داد بیشترین میزان فنل کل و دار بود. نتایج مقایسه میانگینهای مختلف نیز معنیگیاهی و رویشگاه

میلی گرم  ۳/۴۴گرم کوئرستین بر گرم ماده خشک و میلی ۸/۸۸گل به ترتیب فلاونوئید کل از عصاره متانولی 

و  درصد ۷۰/1۴فعالیت آنتی اکسیدانی در میوه گالیک اسید در گرم ماده خشک در رویشگاه سیستان و بیشترین 

به  C. spinosaدست آمده عصاره متانولی گل و میوه گیاه نتایج به بر اساسدست آمد. هدر رویشگاه ایرانشهر ب

های طبیعی عنوان یک منبع بالقوه از آنتی اکسـیدانهای طبیعی این گیاه در سیستان بهرویشگاه دست آمده از

  شود.پیشنهاد میها در درمان بیماری

 عصاره متانولی، صفات مرفولوژیکی، تیمار ،گیاه دارویی کلمات کلیدی:
  

mailto:Mortezasaberi@uoz.ac.ir

