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ABSTRACT  

Different parts of Pistasia atlantica have been used in traditional medicine for various purposes in Iran. The aim of this 

study was to measurement and compare antioxidant activity and polyphenolic compounds of crude ethyl alcohol extract 

and four fractions of P. atlantica leaf. Crude ethyl alcohol extract of P. atlantica leaf was prepared using maceration 

method and subjected to fractionation with different polarity. The antioxidant potential of all these fractions was evaluated 

by the 2,2 diphenyl-1-picrylhydrazyl (DPPH) free radical scavenging activity method. The total phenolic, flavonoid, and 

flavonol components were measured with Folin-Ciocaltiue and Chlorid Aluminum methods. According to the radical 

scavenging capacity, the ethyl acetate fraction exhibited the highest antioxidant activity with IC50 value 1.54±0.12 µg/ml, 

followed by the chloroform fraction with higher percent inhibition of the DPPH with 3.4±0.11 µg/ml. The results are 

represented relative to a reference standard, butylated hydroxytoluene (BHT), with IC50 value of 33.5±3.67μg/ml. Among 

these fractions, the ethyl acetate fraction and chloroform fraction had the highest amount of total phenolic compounds with 

value of 532.73 and 355.14 mg GAE/g, respectively. The results of this study showed that some fractions of P. atlantica 

leaf extract could be used as easily accessible source of natural antioxidants. 
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INTRODUCTION 

Free radicals or highly reactive oxygen species are capable 

of oxidizing bio-molecules and can initiate different 

degenerative diseases like cancer, neurological disorders, 

cirrhosis, emphysema, atherosclerosis, arthritis etc1-7. 

Antioxidants are the compounds which wind up the attack 

of free radicals and thus decrease the risk of these 

disorders8,9. Recent attention has been paid to directly 

evaluating the antioxidant properties of plant extracts as 

the source of natural antioxidants10. Many antioxidants 

have been found to be free radical or active oxygen 

scavengers and thus plants have been investigated for their 

biological activities and antioxidant properties4-7,11. Recent 

reports about antioxidant activity and polyphenol contents 

of herbals showed that polyphenols, i.e. flavonoids, 

tannins, and phenolic acids, have antioxidant properties. 

Species of Pistacia genus are important species in Western 

Asian areas including Syria, Jordan, Iran and 

Afghanistan13. Various types of compounds like 

terpenoids, phenolic compounds, fatty acids, and sterols 

have been identified from different parts of Pistacia 

species14. According to previous researches, wide 

pharmacological activities had been showed from various 

parts of Pistacia species such as anti-inflammatory, 

antitumor, antioxidant, antimicrobial, antiviral and their 

effects in gastrointestinal disorders improvement. Pistacia 

atlantica (P. atlantica) belonging to the family 

Anacardiaceae is a species of flowering plants. 

Traditionally some indigenous peoples used the resin and 

fruits of P. atlantica for stomach aches, dyspepsia and 

throat infections14. 

Based to our knowledge until now any studies have been 

not reported on the antioxidant activity and phenolic of 

different fraction of P. atlantica leaves. The aims of this 

study was to measurement and compare the antioxidant 

potential and total phenolic compounds of crude ethyl 

alcohol extract and four correspond fractions of P. 

atlantica leaf. 

 

MATERIAL AND METHOD  

Plant collection and extraction 

P. atlantica leaves was gathered from southwest region of 

Iran. Then, in herbarium of Medical Plants Research 

Center of Shahrekord University of Medical Sciences 

(Iran), genus and species of the plant were identified and 

confirmed. The dried P. atlantica leaves were separately 

ground to obtain uniform powders. The leaf powder (100 

g) was dissolved in 80% ethyl alcohol (400 ml) and kept at 

room temperature for 96 hours. Subsequently, the mixture 

was filtered and concentrated under nearly vacuum 

pressure and at 40°C using rotary evaporator.  

Fractionation of plant material 

Four fractions of the crude extract, with different polarity 

through in-solution isolation and using the difference in 
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various secondary metabolites’ polarity were prepared. To 

isolate the hexane fraction, the extract concentrated, 

suspended in 80% ethyl alcohol, and mixed with equal 

volume of normal hexane (Merck, Germany) with shaking 

vigorously. The remaining solution from which the ethyl 

alcohol was removed was mixed with distilled water and 

with chloroform (Merck, Germany) in equal volume, 

shaken, and hydrated using sodium sulfate and used as the 

Chloroform fraction. Subsequently, remaining solution 

was mixed with ethyl acetate (Merck, Germany) in equal 

volume, shaken and used as the ethyl acetate fraction. To 

prepare n-Butanol fraction, equal volume of n-Butanol 

(Merck, Germany) was added to the remaining aqueous 

phase of the material, shaken and concentrated at 40°C and 

in vacuum condition. The remaining aqueous phase was 

concentrated, under the similar condition, as mentioned 

above and used as aqueous fraction. The extract/fractions 

were kept in sterile bottles, under refrigerated conditions, 

until further use.  

Determination of the free-radical scavenging activity 

The free-radical scavenging activity was measured by the 

2,2 diphenyl-1-picrylhydrazyl (DPPH) method described 

by  Moon and Terao, with some modification15. Different 

amounts of the extract in methanol 100% were added to a 

solution of 0.3 mg/ml methanolic solution of DPPH to 

make up a total volume of 2.0 ml. After standing for 15 

min at room temperature, the absorbance was measured at 

517 nm using UV–Vis spectrophotometer (UNICO 2100: 

USA). High absorbance of the reaction mixture indicated 

low free radical scavenging activity. Butylated 

hydroxytoluene (BHT) was used as positive control. 

Inhibition of free radical by DPPH was calculated as 

follows:  

Antiradical activity (%) = [(A control – A sample)/A 

control]×100.  

The IC50 value, defined as the amount of antioxidant 

necessary to decrease the initial DPPH concentration by 

50% and was calculated based on linear regression of plots 

of the percentage antiradical activity against the 

concentration of the tested compounds16. The experiment 

was carried out in triplicate and the results are average 

values. 

Determination of total phenolic content  

The total phenolic content of the extract was determined 

using Folin Ciocalteu method with slight modifications17. 

Briefly, 0.2 ml of the diluted sample (1 mg/ml in methanol 

60%) was added to 1 ml of 10% (v/v) Folin–Ciocalteu 

reagent and kept at room temperature for 3-8 min. 

Subsequently, 0.8 ml of 7.5% (w/v) sodium carbonate 

solution was added to the mixture. After being kept in total 

darkness for 30 min, the absorbance of the reaction mixture 

was measured at 765 nm using a UV–Vis 

spectrophotometer (UNICO 2100: USA). Amounts of total 

phenolic were calculated using a gallic acid calibration 

curve. The results were expressed as gallic acid 

equivalents (GAE) mg/g of dry plant matter. 

Determination of total flavonoids 

The amount of total flavonoids in the extract/fractions was 

determined calorimetrically assay as previously reported 

method18. Briefly, 0.2 ml of diluted plant material (1 

mg/ml in methanol 60%), 0.2 ml  of  2% (w/v) aluminum  

chloride and 1.2  ml  of  5% potassium acetate. Following 

incubation at room temperature (RT) for 40min, the 

absorbance of the reaction mixture was read at 415 nm 

using a UV–Vis spectrophotometer (UNICO 2100: USA). 

The results were expressed in terms of rutin equivalents of 

dry plant matter (mg RUT/g) by comparison with the 

standard curve, which was made in the same condition. 

Determination of total flavonols content 

The total flavonol content of the extract/fractions was 

measured as previously reported method (19). Briefly, 0.2 

ml of diluted plant material (1 mg/ml in methanol 60%), 

0.2 ml of  2% (w/v) aluminum chloride and 1.2 ml of 5% 

sodium acetate. Following incubation at room temperature 

(RT) for 2.5 hours, the absorbance of the reaction mixture 

was read at 440 nm using a UV–Vis spectrophotometer 

(UNICO 2100: USA). The results were expressed in terms 

of rutin equivalent (mg RUT/g), which is a common 

reference  

Statistical analysis 

All experiences were carried out in triplicate. The IC50 

values were calculated using dose-response analyses and 

related models with Probit procedure using SPSS program.  

 

RESULT AND DISCUSSION 

Free radical scavenging activity 

The scavenging activity of the P. atlantica 

extract/fractions increases as the concentration increases. 

The crud extract and four fractions of P. atlantica leaves 

reduced the DPPH significantly (Table 1). The ethyl 

acetate fraction exhibited the highest DPPH scavenging 

with IC50 (50% inhibitory concentration) value 

(1.54±0.12μg ml) as compared to the other fractions of P. 

atlantica. Chloroform fraction, n-butanol and crude extract 

had IC50 values of 3.4±0.11, 3.66±1.52 and 4.6±0.66 

μg/ml, respectively. The n-hexane fraction showed lowest 

antioxidant activity with IC50 value 14.84±2.07 μg/ml. 

The results are represented relative to butylated 

hydroxytoluene (BHT), a reference standard with IC50 

value of 33.5±3.67 μg/ml. The IC50 values of the 

chloroform fraction, the n-butanol fraction, the crude 

extract, and the n-hexane fraction were found to be 

significant (p<0.05) while that of the aqueous soluble 

fraction non significant (p>0.05) as compared with BHT 

(Table 2).  

Total Phenolic Content 

The total phenolic content of the P. atlantica leaf extract 

and its fractions were expressed as gallic acid equivalent. 

Among the P. atlantica fractions, the ethyl acetate fraction 

and the n-hexane had the highest and lowest amount of 

total phenolic content with value 532.73 and 18.84 mg 

Gallic Acid Equivalent (GAE)/g, respectively. The total 

phenolic contents of the chloroform fraction, the crude 

extract and the n-butanol fraction were 355.14, 269 and 

188.5 mg GAE/g (Table 2).  

Flavonoids and flavonol content 

The flavonoids and flavonol contents of the crude extract 

and the four fractions of P. atlantica were expressed as mg 

Rutin equivalent. Among the P. atlantica fractions, the 

chloroform fraction and the n-butanol had the highest and  
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lowest amount of flavonoids with value 57.2, 38.5 mg 

RUT/g and the ethyl acetate  and the n-butanol had the 

highest and lowest flavonols content with value 141.6 and 

29.8 mg RUT/g, respectively (P<0.05, Table 2).  

In recent years, many studies have focused on native plants 

to search for a new source of natural compound with 

medical properties19-29. In this study, hydro alcohol crude 

extract of P. atlantica leaf and its fractions with different 

polarities were prepared through in-solution isolation 

using the difference polarity. Also, the ability of these 

plant fractions to scavenging free radicals was assessed 

using DPPH. DPPH stable free radical method is a 

sensitive way to determine the antioxidant activity of plant 

extracts30.  

According to the radical scavenging capacity, the ethyl 

acetate fraction exhibited the highest antioxidant activity 

with IC50 value of 1.54±0.12 µg/ml, followed by the 

chloroform fraction with higher percent inhibition of the 

DPPH with 3.4±0.11 µg/ml. Free radicals are involved in 

many disorders like cancers, neurodegenerative, 

inflammatory, and viral diseases31. Natural antioxidants 

due to their scavenging activity are useful for the 

management of various diseases32-37.  

Among the fractions, the ethyl acetate fraction and 

chloroform fraction had the highest amount of total 

phenolic compounds. From the results can be concluded 

that there is proper correlation between total phenol 

content. Actually when the total phenol content increases, 

the ability to scavenging free radicals will increase. 

Highlighting pharmacological studies on crude plant parts, 

extracts, and some pure metabolites has provided scientific 

evidence for traditional uses and has revealed genus 

Pistacia can be a valuable source for important molecules. 

So many studies were carried out on antioxidant activity of 

this genus considering their flavonoids, anthocyanins, and 

other phenolic compounds.  

Similarly, some other studies have illustrated a linear 

relation between the antioxidant capacity of some plant 

extracts and their total phenolic content4. Therefore, the 

high antioxidant potential of ethyl acetate fraction of P. 

atlantica probably is due to presence of phenolic 

compounds.  

Our findings that based on the DPPH method showed  

Table 1: DPPH radical-scavenging activity of the Pistasia atlantica leaves extract and their different fractions. 

Samples Concentration (μg/ml) 

Scavenging of DPPH 

radical activity inhibition 

(%) 

DPPH-radical 

scavenging activity IC50 

(μg/ml) 

Crud extract 

12.5 89.8±1.8 

4.6±0.66 

 

6.25 57.5±2.2 

3.125 29±2.6 

1.56 15±2.3 

0.78 3.9±1.9 

n-Butanol fraction 

15 69.6±1.78 

3.66±1.52 

7.5 64.5±2.63 

3.75 57±3.25 

1.87 46.8±2.5 

0.93 34.2±1.34 

0.47 29.1±2.6 

Ethyl acetate  fraction 

3.75 92.2±2.36 

1.54±0.12 
2.5 79.3±1.49 

1.25 42.8±0.87 

0.625 2.7±2.38 

Chloroform fraction 

10 90.4±2.63 

3.4±0.11 

7.5 80.5±1.45 

5 68.3±2.1 

3.75 44.3±1.69 

2.5 42.2±0.47 

1.25 12.9±1.2 

n-Hexane fraction 

30 65.8±2.4 

14.84±2.07 
15 50.6±1.3 

7.5 34±1.24 

3.75 21.5±0.85 

BHT 

200 90.2±1.2 

33.5±3.67 

100 78.2±3.5 

50 55.6±0.99 

25 37±2.35 

12.5 22.9±1.63 

6.25 15.2±2 

3.125 12.3±1.76 

BHT: Butylated hydroxytoluene; DPPH: 1,1-Diphenyl-2-picrylhydrazyl. 
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Table 2: Total phenol, flavonoids and flavones of the 

Pistasia atlantica leaves extract and its fractions. 

Samples Total 

Phenol 

(mg 

Gallic 

Acid /g) 

Flavonoids 

(mg 

Rutin/g) 

Flavonols 

(mg 

Rutin/g) 

Crude extract 269 40.7 88.12 

Ethyl acetate 

fraction 

532.73 

51.2 141.6 

n-Butanol  

fraction 

188.5 

38.5 29.8 

Chloroform 

fraction 

355.14 

57.2 126.99 

n-Hexane 

fraction 

18.84 41.25 74.15 

    

increase the polarity of the fractions of p. atlantica leaf, 

their radical scavenging activity will increase. Similar 

results were reported on the rate of antioxidant property of 

Quercus brantii fractions4. In this study, the crude extract 

of P. atlantica leaf and some of the fractions indicated 

antioxidant activity related to their total phenolic content 

and increasing the polarity.  

 

CONCLUSION  

This study reveals that P. atlantica extract and fractions 

have significant free radical scavenging activity. The result 

of present study suggests that the ethyl acetate fraction of 

p. atlantica extract can be used as a source of antioxidants 

for pharmacological preparations which is very well 

evidenced by the present work. 

 

ACKNOWLEDGEMENT  

This paper was based on from a research project (no:2085) 

funded by the deputy of research and technology of 

shahrekord university of medical sciences, Shahrekord, 

Iran. We gratefully thank this deputy. 

 

REFERENCES 

1. Halliwell B, Gutteridge JM. Oxygen toxicity, oxygen 

radicals, transition metals and disease. The 

Biochemical Journal. 1984;219(1):1-14. 

2. Maxwell SR. Prospects for the use of antioxidant 

therapies. Drugs. 1995;49(3):345-61. 

3. Karimi A, Mohammadi-Kamalabadi M, Rafieian-

Kopaei M, Amjad L, Salimzadeh L. Determination of 

antioxidant activity, phenolic contents and antiviral 

potential of methanol extract of Euphorbia spinidens 

Bornm (Euphorbiaceae). Tropical Journal of 

Pharmaceutical Research. 2016;15(4):759-64. 

4. Karimi A, Moradi M-T. Total phenolic compounds and 

in vitro antioxidant potential of crude methanol extract 

and the correspond fractions of Quercus brantii L. 

acorn. Journal of Herbmed Pharmacology. 

2015;4(1):35-9. 

5. Karimi A, Moradi MT, Alidadi S, Hashemi L. Anti-

adenovirus activity, antioxidant potential, and phenolic 

content of black tea (Camellia sinensis Kuntze) extract. 

Journal of Complementary and Integrative Medicine. 

2016;13(4):357-63. 

6. Moradi MT, Karimi A, Alidadi S, Ghasemi-Dehkordi 

P, Ghaffari-Goosheh MS. Cytotoxicity and in vitro 

antioxidant potential of Quercus Brantii acorn extract 

and the corresponding fractions. International Journal 

of Pharmacognosy and Phytochemical Research. 

2016;8(4):558-62. 

7. Moradi MT, Karimi A, Alidadi S, Hashemi L. In vitro 

anti-adenovirus activity, antioxidant potential and total 

phenolic compounds of Melissa officinalis L. (lemon 

balm) extract. International Journal of Pharmacognosy 

and Phytochemical Research. 2016;8(9):1471-7. 

8. Rice-Evans CA, Miller NJ, Paganga G. Structure-

antioxidant activity relationships of flavonoids and 

phenolic acids. Free Radical Biology & Medicine. 

1996;20(7):933-56. 

9. Ghatreh-Samani M, Esmaeili N, Soleimani M, Asadi-

Samani M, Ghatreh-Samani K, Shirzad H. Oxidative 

stress and age-related changes in T cells: is thalassemia 

a model of accelerated immune system aging? Central 

European Journal of Immunology. 2016;41(1):116-24. 

10. Samarghandian S, Asadi-Samani M, Farkhondeh T, 

Bahmani M. Assessment the effect of saffron ethanolic 

extract (Crocus sativus L.) on oxidative damages in 

aged male rat liver. Der Pharmcia Letter. 

2016;8(3):283-90. 

11. Kooti W, Hasanzadeh-Noohi Z, Sharafi-Ahvazi N, 

Asadi-Samani M, Ashtary-Larky D. Phytochemistry, 

pharmacology, and therapeutic uses of black seed 

(Nigella sativa). Chinese Journal of Natural Medicines. 

2016;14(10):732-45. 

12. Kaska N, Caglar S, Kafkas S. Genetic diversity and 

germplasm conservation of Pistacia species in Turkey. 

S Padulosi, T Caruso, E Barone (Edits), Taxonomy, 

distribution, conservation and uses of Pistacia genetic 

resources, International Plant Genetic Resources 

Institute (IPGRI), Rome. 1995. 

13. Rigane G, Ghazghazi H, Aouadhi C, Ben Salem R, 

Nasr Z. Phenolic content, antioxidant capacity and 

antimicrobial activity of leaf extracts from Pistacia 

atlantica. Natural Product Research. 2016:1-4. 

14. Benhammou N, Bekkara FA, Panovska TK. 

Antioxidant and antimicrobial activities of the Pistacia 

lentiscus and Pistacia atlantica extracts. African Journal 

of Pharmacy and Pharmacology. 2008;2(2):022-8. 

15. Moon J-H, Terao J. Antioxidant activity of caffeic acid 

and dihydrocaffeic acid in lard and human low-density 

lipoprotein. Journal of Agricultural and Food 

Chemistry. 1998;46(12):5062-5. 

16. Nahak G, Sahu RK. In vitro antioxidative acitivity of 

Azadirachta indica and Melia azedarach Leaves by 

DPPH scavenging assay. Nature and Science. 

2010;8(4):22-8. 

17. Singleton VL, Orthofer R, Lamuela-Raventos RM. 

Analysis of total phenols and other oxidation substrates 

and antioxidants by means of Folin-Ciocalteu reagent. 

Methods in Enzymology. 1999;299:152-78. 

18. Karimi A, Moradi M-T. Total phenolic compounds and 

in vitro antioxidant potential of crude methanol extract 



Somayeh et al. / Antioxidant Potential and… 

 

                 IJPCR, Volume 9, Issue 4: April 2017 Page 297 

and the correspond fractions of Quercus brantii L. 

acorn. Journal of Herbmed Pharmacology. 2015;4:35-

9. 

19. Karimi A, Hoseini SM. Seroprevalence of hepatitis B 

and C virus and HIV markers among blood donors from 

Shahre-Kord, Iran (2004-2006). Kuwait Medical 

Journal. 2008;40(4):285-7. 

20. Moradi MT, Asadi-Samani M, Bahmani M. 

Hypotensive medicinal plants according to 

ethnobotanical evidence of Iran: A systematic review. 

International Journal of PharmTech Research. 

2016;9(5):416-26. 

21. Moradi MT, Asadi-Samani M, Bahmani M, Shahrani 

M. Medicinal plants used for liver disorders based on 

the ethnobotanical documents of Iran: A review. 

International Journal of PharmTech Research. 

2016;9(5):407-15. 

22. Moradi MT, Gatreh-Samani K, Farrokhi E, Rafieian-

Koupaei M, Karimi A. The effects of purslane 

(Portulaca oleracea L.) on serum level of lipids, 

lipoproteins and paraoxanase 1(PON1) activity in 

hypercholesterolemia patients. Life Science Journal. 

2012;9(4):5548-52. 

23. Moradi MT, Karimi A, Alidadi S. In vitro 

antiproliferative and apoptosis-inducing activities of 

crude ethyle alcohole extract of Quercus brantii L. 

acorn and subsequent fractions. Chinese Journal of 

Natural Medicines. 2016;14(3):196-202. 

24. Moradi MT, Rafieian-Koupaei M, Shahrani M. The 

effect of garlic methanol extract on gastric acid and 

pepsin in basic and stimulated conditions by electrical 

stimulus of vagus nerve in rats. Life Science Journal. 

2013;10(SUPPL 8):99-104. 

25. Shahrani M, Rafieian M, Shirzad H, Hashemzadeh M, 

Yousefi H, Khadivi R, et al. Effect of Allium sativum 

L. extract on acid and pepsin secretion in basal 

condition and stimulated with vag stimulate in rat. 

Journal of Medicinal Plants. 2007;6(24):28-37. 

26. Mohammadi-Kamalabadi M, Karimi A, Rafieian M, 

Amjad L. Phytochemical study and anti viral effect 

evaluation of methanolic extract with fractions of aerial 

parts of euphorbia spinidens. Journal of Babol 

University of Medical Sciences. 2014;16(5):25-34. 

27. Karimi A, Imani-Rastabi R, Moezzi M, Moradi MT. 

Hepatitis a seroprevalence and associated risk factors: 

A communitybased cross-sectional study in 

Shahrekord, Iran. Archives of Clinical Infectious 

Diseases. 2016;11(1). 

28. Mobasheri M, Saeedi Varnamkhast N, Karimi A, 

Banaeiyan S. Prevalence study of genital tract 

infections in pregnant women referred to health centers 

in Iran. Turkish Journal of Medical Sciences. 

2014;44(2):232-6. 

29. Moezzi M, Imani R, Khosravi N, Pourheidar B, Ganji 

F, Karimi A. Hepatitis B seroprevalence and risk 

factors in adult population of chaharmahal and 

Bakhtiari Province in 2013. Hepatitis Monthly. 

2014;14(5). 

30. Koleva, II, van Beek TA, Linssen JP, de Groot A, 

Evstatieva LN. Screening of plant extracts for 

antioxidant activity: a comparative study on three 

testing methods. Phytochemical Analysis. 

2002;13(1):8-17. 

31. Bagheri N, Azadegan-Dehkordi F, Rafieian-Kopaei M, 

Rahimian G, Asadi-Samani M, Shirzad H. Clinical 

relevance of Helicobacter pylori virulence factors in 

Iranian patients with gastrointestinal diseases. 

Microbial Pathogenesis. 2016;100:154-62. 

32. Chaleshtori JS, Soreshjani EH, Reisi F, TabaTabaiefar 

MA, Asadi-Samani M, Navid Z, et al. Damage 

intensity of carvacrol on prostatic cancer cells 

lineDu145 and molecular dynamic simulation of it 

effect on apoptotic factors. International Journal of 

PharmTech Research. 2016;9(6):261-73. 

33. Asadi-Samani M, Moradi MT, Bahmani M, Shahrani 

M. Antiviral medicinal plants of Iran: A review of 

ethnobotanical evidence. International Journal of 

PharmTech Research. 2016;9(5):427-34. 

34. Mahmoudian Sani M, Asadi-Samani M, Rouhi-

Boroujeni H, Banitalebi-Dehkordi M. 

Phytopharmacology and phytotherapy of regulatory T 

cells: A new approach to treat multiple sclerosis. Der 

Pharmacia Lettre. 2016;8(3):215-20. 

35. Sani MRM, Asadi-Samani M, Saeedi-Boroujeni A, 

Banitalebi-Dehkordi M, Bahmani M. Suppressive 

effects of medicinal plants and their derivatives on 

inflammasome complex: A systematic review. 

International Journal of PharmTech Research. 

2016;9(6):325-35. 

36. Asadi-Samani M, Kooti W, Aslani E, Shirzad H. A 

Systematic Review of Iran’s Medicinal Plants With 

Anticancer Effects. Journal of Evidence-based 

Complementary & Alternative Medicine. 

2016;21(2):143-53. 

37. Mardani M, Rezapour S, Eftekhari Z, Asadi-Samani M, 

Rashidipour M, Afsordeh O, et al. Chemical 

composition of elamit scrophularia deserti. 

International Journal of PharmTech Research. 

2016;9(6):285-90. 

 


