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Rhus coriaria L. is native to the Mediterranean Basin and is a useful plant for food and 

medical purposes. To the best of our knowledge, there is no comprehensive review of the 

chemical composition and biological activities of R. coriaria. The present review was 

conducted by systematically searching online databases including PubMed, Scopus, Web 

of Science, and EMBASE from the beginning of 2003 to September 2022. The inclusion 

criteria included articles published in English and evaluating the physical activity and 

chemical composition of sumac. Articles were searched by two independent 

researchers. The quality assessment of the articles was done based on a quality 

assessment checklist. A total of 30 studies were included, most of which were related to 

the countries of Turkey and Iran. The results of this systematic review showed that most 

of the studies were interventional and focused on the properties of the R. coriaria fruit 

instead of its leaves. Chemical compositions mentioned in the articles for R. 

coriaria included: proximate, mineral, fatty acid, vitamins, amino acids, and organic 

acids. The most biological activity of R. coriaria was related to antimicrobial (11 

studies), antioxidant (7 studies), neuroprotective, and anticancer effects. antimicrobial, 

antioxidant, anticancer, and antidiabetic properties of this plant, make it a good candidate 

for pharmaceutical and food industries as well as human health-related purposes.  

 

INTRODUCTION 

Tanner's sumac (Rhus coriaria or Sicilian sumac), is 

a small, ornamental, medicinal, and aromatic 

shrub and a member of the Anacardiaceae family. 

 The Anacardiaceae family includes at least 250 

members including species of flowering plants, and 

sumac is the name of a genus (Rhus) of this 

family. Nonagricultural herbal sumac is native to 

temperate and tropical regions around the world, 

especially in Mediterranean countries, North Africa, 

Southern Europe, Afghanistan, and 

Iran. The leaves stems, flowers, and fruits of this 

plant are effective in reducing inflammation, 

digestive, respiratory, joint, cancer, and diabetes due 

to their antimicrobial and antioxidant properties [1-

3]. 

Different types of sumac include R. 

coriaria or Tanner’s sumac (native to Mediterranean 

Basin, southern Europe, and western Asia), R. 

copallinaor Winged or shining sumac (native to 

Eastern North America), R. glabraSmooth sumac 

(native to Western North America), R. 

retinorrhoea (native to Southern Saudi Arabia), R. 

semialata or R. chinensis or Chinese sumac (native 

to Asia), R. succedanea Japanese wax tree (native to 

Asia), R. typhina Staghorn sumac (native to Eastern 

North America), R. undulateKuni bush (native to 

South Africa), and R. verniciflua Japanese sumac 

(native to Asia). This plant has biologically active 

compounds such as hydrolysable tannins, organic 

acids, flavonoids, and anthocyanins. Flavones 

include: myricitin, quercetin, isoquercitrin, 

kaempferol, and fiber [3-5]. 

Due to having a lot of tannins (which is a type of 

polyphenol), R. coriaria affects digestive system 

cells and reduces diarrhea. Polyphenolic, flavonoid 
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compounds, and fatty acids of this plant are 

effective in rheumatic diseases, gout, and diabetes 

treatment [6-9]. The existing antioxidant compounds 

affect blood health by reducing inflammation and 

removing blood waste products such as urea [10-

12]. Quercetin present in sumac, with its antioxidant 

and anti-coagulant properties, plays a role in 

reducing cardiovascular inflammation as well 

as decreasing blood pressure and cholesterol levels 

[7, 13]. Flavonoid compounds are effective in 

reducing stomach bleeding and blood concentration, 

as well as reducing pneumonia complications in 

respiratory diseases. Phenolic, flavonoid, and 

flavonol compounds of R. coriaria are known for 

microbial population reduction [8, 14-16]. Some 

studies showed that the fruit, leaves, and stem 

(Figure 1) of R. coriaria have high antioxidant 

properties due to their high phenolic content [16-

19].  

  

  
Fig. 1 Different parts of R. coriaria: (a) shrub; R. 

coriaria is a shrub with highly cold hardy properties, and 

flowers from early July to August. Its height can range 

from 3 m (9  ft 10 in) to 10 m (30 ft 33.3 in), (b) leaves; 

the spiral shape of the leaves in trifoliate or simple format 

distinguishes this plant from others. (c) flowers; the 

flowers of the plant are five-petalled and usually in three 

colors, white, green, and red, in the form of small and 

dense clusters (5 to 30 cm long). (d) fruits; There is also a 

permanent hairy brown calyx with a length of 3.5-4.0 cm 

and a width of 2-2.5 cm, which protects the flowers of the 

plant after being picked from the field, the bunches of the 

plant are dried and then usually ground to obtain the main 

spice. On the other hand, the brown and resistant seeds of 

the plant have a pungent smell and are 0.3-0.5 cm long 

and 0.2-0.3 cm wide in terms of diameter [20]. 

Few studies are focused on the biological activities 

and chemical composition of all types of R. 

coriaria extract [21]. To the best of our knowledge, 

there is no systematic and comprehensive review of 

the biological activities,  chemical composition, and 

unique properties of R. coriaria. The aim of this 

review is to summarize the biological activities and 

chemical composition of R. coriaria extract for 

many years up until October 5, 2022. 

 METHODS 

The present systematic review was conducted by 

systematically searching online databases including 

PubMed, Scopus, Web of Science, and EMBASE 

from database inception until September 2022. 

Data Sources and Research Strategy 

A systematic search was performed in scientific 

databases without using any filters. In addition, we 

included Iranian databases, SID and Iran Medex, 

and Google Scholar in our research. Mesh keywords 

were used for manual searching. For sumac, the 

Mesh keyword was "rhus". Mesh keyword was not 

found for biological activity and chemical 

composition. Table 1 shows the summary of our 

research strategy. 

Inclusion and Exclusion Criteria 

Endnote software was used for all searched 

documents. Irrelevant articles were identified and 

removed. Inclusion criteria included English 

language, articles with clinical trial design, and 

experimental, intervention containing the 

characteristics of chemical decomposition and 

biological activity of sumac. Exclusion criteria 

included all review articles, conference articles, and 

all gray texts including newspapers, student theses, 

unpublished research, and government publications. 

Data Extraction and Quality Assessment 

Extracting the characteristics of the studies was 

done by two researchers in the field of food 

science and the extracted variables included the 

name of the first author, the year of the study, the 

type of study, the part of sumac used (flowers, 

fruits, roots, stems, leaves), the type of use (food-

medicinal), the type of chemical composition and 

biological activity, and study location (where the 

research was done). In this review study, due to the 

inclusion of studies with different designs, different 

tools were used to evaluate the quality of the 

studies. To evaluate the quality of articles, the Jadad 

scale and checklists available by the Critical 

Appraisal Skills Program (CASP) were used. 
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Table 1 Search strategy in PubMed and ISI 

Some online databases Search strategy Number of 

related article 

PubMed ("rhus"[MeSH Terms] OR "rhus*"[Title/Abstract] OR 

"sumac*"[Title/Abstract]) AND ("chemical composit*"[Title/Abstract] 

OR "biological activit*"[Title/Abstract]) 

 

42 

Web of Science (ISI) (((TS=(Rhous)) OR TI=(Rhous) OR TS=(Sumac*) OR TI=(Sumac*)) 

AND (TI=(chemical composit*) OR TI=(chemical composit*) OR 

TS=(biological activit*) OR TI=(biological activit*))) 

 

123 

 

Scopus ("rhus"[MeSH Terms] OR "rhus*"[Title/Abstract] OR 

"sumac*"[Title/Abstract]) AND ("chemical composit*"[Title/Abstract] 

OR "biological activit*"[Title/Abstract]) OR (biological activit*) 

150 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2 PRISMA 2009 Flow Diagram 

 

Regarding the Jadad scale, 5 factors of 

randomization, blinding, non-participation of 

participants, randomization method, method of 

assigning people to study groups, and blinding 

method were examined. The flow chart of the article 

selection process is shown in Figure 2. It is worth 

mentioning that no meta-analysis was performed in 

this study. 

 

 

RESULTS 

Study Selection 

A total of 315 articles were found in the initial 

research in scientific databases. Out of 315 articles, 

42 were related to PubMed database, 150 were 

related to Scopus, and 123 were related to Web of 

Science. After reviewing the titles and abstracts, 112 

articles with repetitive titles or irrelevant themes 

were discarded. Finally, 30 articles were included in 

the study for systematic review. 

Records identified through database 

searching (n = 580) 
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Additional records identified through 

other sources (n = 50) 

Records after inclusion/exclusion criteria applied 

and duplicates removed  

(n = 120) 

Records screened  

(n = 120) 

Records excluded  

(n = 51) 

Full-text articles assessed for 

eligibility  

(n = 69) 

Full-text articles excluded, 

with reasons  

(n = 29) 

Studies included in qualitative 

synthesis  

(n = 40) 

Studies included in the review 

(n = 40) 
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 Table 2 Biological activity (BA) mentioned in articles for sumac and summary of article characteristics.  Anti-oxidative 

(AO), Antimicrobial (AM), Anti-fungal (AF), Anti-cancer (AC), Hypoglycaemic (H), Neuroprotective (Np) 

First author, 

year. (REF) 

Type of 

BA 

Sumac part Type of study Location Main results 

[22] AM Seed Interventional Palestine Rhus coriaria showed additive action 

against pathogens. 

[23] AM Fruits Interventional Pakistan Sumac extract showed a considerable 

antimicrobial effect 

[24] - - - Turkey The use of sumac extract can be beneficial 

for poultry processors and consumers 

[25] - - - Jordan Among 15 plants, R. coriaria had the best 

antimicrobial effect 

[26] - - - Pakistan, Sumac extract had a good antimicrobial 

effect on pathogenic bacteria 

[27] - - - Turkey The crude extract of R. coriaria had 

considerable antimicrobial properties 

[28] - - - Iran Sumac had promising inhibitory effects on 

food-borne bacteria and can be used as a 

natural food preservative 

[29] - - - Iran The fruit of R. coriaria can be used as a 

new source of natural antimicrobial and 

antioxidant agents for food and 

pharmaceutical industries 

[30] - - Experimental Italy Appropriate antimicrobial activity against 

multidrug-resistant (MDR) 

microorganisms was observed 

[31] AO Fruits Interventional Turkey High concentrations can increase the 

antioxidant effect of sumac extracts 

[32] - - - Turkey Sumac extract has a significant effect on 

quality of fermented sausage during 

ripening period, so it can be easily used to 

increase the quality of sausages 

[33] - - - Turkey The crude extract of R. coriaria had good 

antioxidant properties by removing 

superoxide radicals and xanthine oxidase 

[34] - - - Iran Despite antioxidant activities in sumac 

fruit extract, the fruit may be useful as a 

raw material for the production of natural 

antioxidants 

[35] - Leaves Interventional Turkey Sumac extract is promising as a source of 

natural antioxidants 

[36] - Whole 

plant 

- Turkey Sumac extract had a positive effect on 

reducing free radicals and antioxidant 

capacity 

[37] H Fruits -  Sumac ethyl acetate extract may be useful 

for the treatment and prevention of 

hyperglycemia, diabetes and obesity 

[38] AC - Experimental Slovakia Sumac showed significant oncostatic 

activities in rodent models of breast 

cancer, which was confirmed by in vivo 

and in vitro mechanistic studies 

[39] AM, AO, 

NP 

- Interventional Turkey Aqueous and methanolic extracts had good 

activity in cholinesterase inhibition and 

nervous system protection, together with 

antioxidant and antimicrobial propeties  

[40] AF Leaves - Egypt Phenolic and flavonoid compounds of 

Rhus coriaria are recommended as targets 

for new drugs formulation against fungal 

infections with minimal side effects 

[41] NP Leaves - Iran R. coriaria extract can be useful in 

reducing damage to the optic nerve and 

treating optic neuropathy 
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Table 3 Chemical composition of R. coriaria in previous studies 

First author, year Chemical composition   Mean ± SD Value  

[42] Proximate composition (%) Moisture 11.35 ± 1.07 

Protein 2.55 ± 1.84 

[43] Fat 7.58 ± 2.43 

[44] Fiber 20.56 ± 3.57 

[30] Water-soluble extract 61.13 ± 2.49 

[45] Ash 2.91 ± 1.02 

[46] Minerals (mg/kg) K 7354.24 ± 28.46 

Na 98.04 ± 0.15 

[44] Mg 413.17 ± 72.12 

Ca 3142.15 ± 88.50 

[30] Fe 168.49 ± 2.13 

Cu 44.33 ± 5.12 

[43] Zn 55.13 ± 1.66 

Mn 10.57 ± 3.39 

P 312.75 ± 0.73 

Al 125.54 ± 2.41 

[47] Fatty Acids (g/100 g) Myristic 0.37 ± 0.06 

Palmitic 29.11 ± 0.63 

Palmitoleic 0.69 ± 0.21 

[30] 

Stearic 2.99 ± 0.42 

[43] Oleic 38.81 ± 3.45 

Linoleic 30.44 ± 0.83 

TUFA 68.33 ± 7.54 

TSFA 31.62 ± 4.10 

[48] Vitamins (mg/kg) B1 29.65 ± 1.17 

B2 24.69 ± 1.34 

B6 68.89 ± 1.42 

[43] B12 11.22 ± 0.49 

PP 17.90 ± 0.55 

Biotin 4.32 ± 0.23 

C 39.17 ± 1.41 

[49] Amino Acids (mg/g protein) Leucine 1.24 ± 0.18 

Isoleucine 0.62 ± 0.07 

Lysine 0.96 ± 0.03 

Phenylalanine 0.73 ± 0.09 

Threonine 0.74 ± 0.05 

Methionine 0.19 ± 0.03 

Valine 0.79 ± 0.07 

Tryptophan 0.58 ± 0.09 

[43] Arginine 1.15 ± 0.16 

Histidine 0.62 ± 0.03 

[44] Cysteine 0.19 ± 0.05 

Aspartic acid 1.74 ± 0.32 

Glutamic acid 2.49 ± 0.16 

Serine 0.92 ± 0.15 

Glycine 0.58 ± 0.09 

Alanine 0.97 ± 0.28 

Tyrosine 0.55 ± 0.39 

Proline 2.11 ± 0.29 

[43] Organic acids (mg/kg) Malic acid 1568.04 ± 0.05 

Citric acid 56.93 ± 0.35 

Tartaric acid 2.15 ± 0.13 

Fumaric acid 3.40 ± 0.46 

[30] Flavonoids (mg/g) Quercetin 

 

23.13 ± 0.02 

Quercetin 2′O-gallate 

 

5.30 ± 0.02 

[38] Myricetin 

 

2.71 ± 0.02 

Kaempferolo 3.34 ± 0.01 
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[30] Phenols (mg/g) Pentagalloyl-hexoside 

 

128.09 ± 0.01 

Methyl digallate 

 

110.96 ± 0.01 

[38] 

Gallic acid 142.549 ± 0.02 

 

Study Characteristics 

Table 2 shows an overview of biological activity 

reported in the eligible studies and 

their important characteristics. 

The final studies retrieved for full analysis were 

mostly from Turkey (8 studies), whereas 

others were conducted in Iran (4 studies), Pakistan 

(2 studies), Egypt (1 study), Italy (1 study), Jordan 

(1 study), Palestine (1 study, and Slovakia (1 study). 

All studies were conducted in interventional design 

settings. Most of the studies (15 studies) were 

interventional and focused more on the properties of 

the sumac fruit than its leaves. 

The predomionant biological activities studied were 

as follows: antimicrobial (11 studies); antioxidant (7 

studies), neuroprotective (two studies), anticancer (1 

study), antidiabetic (1 study), and antifungal (1 

study). Two ways of administering research 

instruments were reported in the other 

studies (Table 2). 

R. coriaria chemical compositions mentioned in the 

articles include proximates, minerals, fatty acids, 

vitamins, amino acids, and organic acids (Table 3). 

Based on the average of the compounds, R. 

coriaria contained more than water-soluble extracts. 

The most abundant mineral was potassium. Oleic 

fatty acid was the most abundant fatty acid in 

extracts with an average of 38 grams. The most 

abundant vitamin was B6 with an average of 68.8 

grams, and the most abundant amino acid was 

glutamic acid with an average of 2.49 grams. 

Quercetin was the most abundant flavonoid 

compound, and gallic acid was the most abundant 

phenolic compound. 

 

DISCUSSION 

R. coriaria is used as a well-known endemic spice 

in Iran which can be found in many regions. The 

benefits of this plant for treating diseases have been 

proven in various studies. To the best of our 

knowledge, our review is the first systematic study 

evaluating the classification of R. coriaria chemical 

composition and biological activities of those 

compounds. According to the results, the 

predominant biological activity of R. coriaria is 

related to antimicrobial and antioxidant effects. 

Regarding R. coriaria antimicrobial effects, the 

study of Fazeli et al. (2007) showed that plant 

extracts with concentrations between 0.5 and 1% 

had the best activity against gram-positive bacteria, 

while higher concentrations between 1 and 2% had a 

better effect against gram-negative bacteria than 

Shirazi thyme. Salmonella sp. showed high 

resistance against high concentrations of R. 

coriariaextract [27]. Based on the results of the 

study conducted by Mahdavi et al. (2018), R. 

coriaria fruit extracts had high antimicrobial and 

antioxidant properties. In addition, antioxidant and 

free radical scavenging activities were investigated. 

Antioxidant properties of sumac ethanolic extracts 

were noticeable at all studied concentrations 

(Mahdavi et al., 2018). According to Fazeli et al. 

(2007), the dominant ingredients in sumac essential 

oils are malt (39.7%), butanedioic acid, and diethyl 

ester (22.01%). Gulmez et al. (2006) studied the 

influence of R. coriaria extracts on psychrotrophs, 

mesophiles, and Enterobacteriaceae and found that 

treating the mentioned bacteria with R. 

coriaria extracts was almost as effective 

as using disinfectants.  Also, because sumac extracts 

have a positive effect on the color of food products, 

they can be effective in poultry processing and food 

health [24]. Nimri et al. (1999) showed that the 

application of sumac extracts generated considerable 

diameters of bacterial growth inhibition zones. 

Based on their findings, out of 15 investigated 

plants,  only three plants, Punica 

granatum L., Quercus infectoria, and R. coriaria L., 

had a wide range of antibacterial activity [25]. Lo 

Vecchio et al. (2022) showed that polyphenolic 

extracts of R. coriaria had antimicrobial activity. 

For the food industry, R. coriaria has antimicrobial 

and inhibitory effects on food-borne bacteria. As 

shown repeatedly by many studies, this plant can be 

considered a natural food preservative 

[27]. According to Özcan (2003b),   R. 

coriaria extracts have a significant effect on quality 

indicators of fermented sausage during the ripening 
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period; therefore, they can be easily used to increase 

the quality of sausage [31].  

In this systematic review, different antioxidant 

effects of R. coriaria were reviewed and collected 

from different studies. In [47], twelve fruits of 

Iranian sumac (R. coriaria L.) were 

investigated and results showed that the oil content 

varied from 5.15 to 16.70% among the studied 

populations. Oleic acid (32.3-47.41%), palmitic acid 

(18.90-36.29%), and linoleic acid (10.31-35.39%) 

were the predominant fatty acids in oil samples. 

Among the population, the sumac of the Paveh 

region had the highest antioxidant traits. Such 

changes allow the use of elite populations 

containing a high proportion of unsaturated fatty 

acids and antioxidant compounds in the food 

industry [47]. Other findings showed that 

methanolic extracts of R. coriaria act as a non-

competitive inhibitor of xanthine oxidase and 

superoxide radical inhibitor. Crude extracts of R. 

coriaria have interesting antioxidant properties with 

the capacity to remove superoxide radicals or via 

non-competitive inhibition of xanthine oxidase [32]. 

However, Özcan et al. (2003a) stated that after 28 

days of storage, the antioxidant effects of R. 

coriaria extracts decreased. The antioxidant activity 

of extracts may be due to polyphenolic compound 

reduction. Their results showed that high 

concentrations can increase the antioxidant effect 

of R. coriaria extracts [35]. 

In the present study, based on the results of many 

studies, we conclude that fiber is the second most 

abundant compound in R. coriaria after water-

soluble extract. The most abundant mineral 

compound in R. coriaria extractis potassium, and 

oleic acid is the most abundant fatty acid in the 

extract. Vitamin B6 and glutamic acid are the most 

abundant vitamins and amino acids, 

respectively. The most abundant flavonoids are 

quercetin and phenolic compounds of gallic acid. A 

study on the chemical characteristics of Iranian R. 

coriaria populations showed that different species 

of Iranian sumac differ in terms of chemical 

compositions. Acid contents of flavonoid 

compounds were positively correlated with tannins 

and flavonoids in different species. Flavonoid 

content was positively correlated with pH and 

tannin content. In addition, antioxidant capacity was 

positively correlated with flavonoid and tannin 

contents [34]. Furthermore, another study showed 

that Chinese R. coriaria has a higher percentage of 

total unsaturated fatty acids than Syrian R. coriaria, 

and oleic and linoleic acids were dominant. The 

amount of potassium and calcium in the fruits of 

Syrian R. coriaria is higher than that of Chinese R. 

coriaria. However, both Syrian and Chinese R. 

coriaria fruits have significant amounts of 

magnesium, phosphorus, sodium, and iron 

and therefore can be appropriate sources of food or 

additives. Syrian R. coriaria has more vitamins than 

Chinese R. coriaria, while the latter has higher 

amounts of essential and non-essential amino acids 

than the former. Syrian R. coriaria has a higher 

concentration of organic acids than Chinese R. 

coriaria [43].  

Ethyl acetate of R. coriaria extract has also been 

effective in reducing blood sugar and regulating 

it. Antioxidant compounds play an important role in 

reducing inflammation by reducing cell damage 

[37]. According to some studies, in addition to 

antioxidant compounds, beneficial fatty acids in R. 

coriaria extract can be effective 

in reducing cholesterol. The presence of unsaturated 

fatty acids in nutrition plays an effective role 

in reducing blood lipids [50, 51]. It is also worth 

considering that consumption of R. coriaria extract 

can reduce the rates of atherosclerosis and stroke. 

R. coriaria extracts have a positive effect on free 

radicals reduction and antioxidant capacity [36, 

52]. One of the most important factors affecting 

carcinogenesis in its initial stage are free 

radicals which are toxic to cellular components and 

cause DNA damage through mutation. Kubatka et 

al. (2020) focused on the anticancer effects of R. 

coriaria extracts using mice as a model animal and 

breast cancer cell lines. Results showed that in mice 

suffering from cancer, high doses of R. 

coriaria extracts significantly reduced tumor 

volume, mitotic activity, and tumor incidence 

compared to the control group. Carcinoma severity 

showed a strong dose-dependent reduction of 66% 

and 73% compared to the control groups. In mice 

recovered from cancer, a significant increase in 

cancer inhibitory protein expression such as caspase 

3, Bax, and Bcl-2 was observed. Also, in a studied 

cell line, a significant decrease in expression of 

oncogenic miR210 and an increase in tumor 

suppressor miR145 were observed. All findings 

demonstrated the anti-cancer effects of R. 

coriaria  [38]. Based on the results of another study 
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conducted by [53] in Mexico, R. coriaria decoction 

lowered the survival of cancer cells. The decoction 

contained flavonoids, fatty acids, and phenolic 

acids. The most abundant compounds in R. 

coriaria decoction were quercetin and myristin 

derivatives (glycosides), methyl gallate, 

epigallocatechin-3-cinnamate, β-PGG, fistin, and 

margaric acid, which may be related to 

the anticancer properties of RHTR [53]. Naz et al. 

(2020) also focused on the anti-cancer effects of R. 

coriaria.  

[41] stated that R. coriaria extracts can also affect 

diseases related to the nervous system, including 

ischemic optic neuropathy, by reducing oxidative 

stress and inflammation. Findings showed that 

extracts of R. coriaria can be useful in reducing 

damage to the optic nerve and for treating optic 

neuropathy [41]. According to Gezici 

(2019), aqueous and methanolic extracts had a 

significant antioxidant capacity and they 

concluded that the medicinal use of R. 

coriaria helps to reduce nervous system disorders 

[39]. 

Due to many limitations in R. coriaria  L. 

systematic studies, most of the manuscripts were 

published in non-valid journals, and some studies 

were related to the comparison of several plants. In 

this review, we only selected manuscripts based on 

the inclusion criteria of the articles (see Methods) to 

remove these limitations. 

 

CONCLUSIONS 

R. coriariaextracts have various positive biological 

effects and are effective in reducing oxidants and 

carcinogenesis and inhibiting bacterial pathogens in 

different ways. Beneficial fatty acids in R. 

coriaria extracts can be effective in reducing LDL 

(low-density lipoprotein) cholesterol, also known as 

bad cholesterol, and in reducing inflammation in the 

body and may act as a potential neuroprotective, 

which can be beneficial for treatments of 

neurological diseases. Despite the presence of 

polyphenolic and flavonoid compounds, 

the consumption of R. coriaria extracts has a 

potential protective effect in reducing 

carcinogenesis, reducing inflammation, and 

reducing nerve damage. Taken together, R. 

coriaria extracts contain anti-microbial and anti-

diabetic antioxidant 

compounds and therefore can be used as a 

supplement in health, as pharmaceuticals, and for 

the treatment of cancer patients, and can help the 

food industry. 

Acknowledgements 

This study is related to project NO.5-43004782 from 

Shahid Beheshti University of Medical Sciences, 

Tehran, Iran. The authors thank Michael R. Schläppi 

for their insights on this work. 

Author Contributions 

Conception and design: Fatemeh Azizi Soleiman 

and Zahra Pilevar; acquisition, analysis, and 

interpretation of data: Vahid Ranaei, Hedayat 

Hosseini, and Mansoureh Taghizadeh;  statistical 

analysis: Zahra Pilevar, Fatemeh Azizi Soleiman 

and Vahid Ranaei; drafting of the manuscript: Zahra 

Pilevar  and Mansoureh Taghizadeh; writing—

review and editing: Nasim Maghboli Balasjin; 

supervision:  Hedayat Hosseini  

All authors have read and agreed to the published 

version of the manuscript. 

Funding 

None declared. 

Competing Interests 

None declared. 

REFERENCES 

1. Musara C., Aladejana E.B. Botanical characteristics, 

biological, chemical and medicinal properties of Rhus 

natalensis Bernh. ex. Krauss (Anacardiaceae). 

Medicinal Plants-International J. Phytomedicines and 

Related Industries. 2021;13(2):245-50.  

2. Elhidar N., Soulaimani B., Goehler A., Bohnert J.A., 

Abbad A., Hassani L., Mezrioui N.-E. Chemical 

composition, antibacterial activity and effect of Rhus 

albida Schousb essential oil on the inhibition of NorA 

efflux pump in Staphylococcus aureus. South African 

J. Botany. 2021;142:19-24.  

3. Deresa D.A., Abdissa Z., Gurmessa G.T., Bedane K.G., 

Frese M., Sewald N., Abdissa N. Biflavonoids from the 

roots of Rhus ruspolii and evaluations of their 

antioxidant activities. Bulletin of the Chem Society of 

Ethiopia. 2022;36(3):667-74.  

4. Miled H.B., Saada M., Jallali I., Barka Z.B., Tlili M., 

Alimi H., Sakly M., Rhouma K.B., Abderrabba M., 

Abdelmelek H. Variability of antioxidant and 

biological activities of Rhus tripartitum related to 

phenolic compounds. Excli J. 2017;16:439.  

5. Onkar S., Mohammed A., Nida A., Ali M. New 

antifungal aromatic compounds from the seeds of Rhus 

coriaria L. Int Res J Pharmacy. 2011;2(1):188-94.  

723 



Pilevar et al. 

 

6. Abdel-Mawgoud M., Khedr F.G., Mohammed E.I. 

Phenolic Compounds, Antioxidant and Antibacterial 

Activities of Rhus flexicaulis Baker. Jordan J 

Biological Sci. 2019;12(1).  

7. Ahmad H., Ahmad F., Hasan I., Ahmad S. Unani 

description of Sumaq (Rhus coriaria Linn.) and its 

scientific report. Global J Med Res. 2013;13(7):75-78.  

8. Benlembarek K., Lograda T., Ramdani M., Chalard P. 

Chemical composition and antibacterial activities of 

Rhus tripartita essential oils from Algeria. 

Biodiversitas J Biological Diversity. 2021;22(1).  

9. Pilevar Z., Martirosyan D., Ranaei V., Taghizadeh M., 

Balasjin N., Ferdousi R., Hosseini H. Biological 

activities, chemical and bioactive compounds of 

Echinophora platyloba DC: A systematic review. 

Bioactive Compounds in Health and Disease-Online 

ISSN: 2574-0334; Print ISSN: 2769-2426. 

2024;7(2):95-109.  

10. Eftekhari M., Ardekani M.R.S., Amin M., Attar F., 

Akbarzadeh T., Safavi M., Karimpour-Razkenari E., 

Amini M., Isman M., Khanavi M.J.I.j.o.p.r.I. Oliveria 

decumbens, a bioactive essential oil: Chemical 

Composition and Biological Activities. 

2019;18(1):412.  

11. Renda G., Özel A., Barut B., Korkmaz B., Yayli 

N.J.I.J.o.P.R.I. The volatile chemical compositions of 

the essential oil/SPME and enzyme inhibitory and 

radical scavenging activities of solvent extracts and the 

essential oils from Coronilla orientalis Miller and C. 

varia L. Grows in Turkey. 2019;18(4):1831.  

12. Salimi-Sabour E., Shirazi F.H., Mahboubi A., Mojab 

F., Irani M.J.I.J.o.P.R.I. Biological Activities and the 

Essential Oil Analysis of Cousinia harazensis and C. 

calocephala. 2021;20(3):140.  

13. Shahrajabian M.H., Wenli S. Using sumac (Rhus 

coriaria L.), as a miraculous spice with outstanding 

pharmacological activities. Notulae Scientia 

Biologicae. 2022;14(1):11118-18.  

14. Asgarpanah J., Saati S. An overview on phytochemical 

and pharmacological properties of Rhus coriaria L. Res 

J Pharmac. 2014;1(3):47-54.  

15. Elagbar Z.A., Shakya A.K., Barhoumi L.M., Al‐Jaber 

H.I. Phytochemical diversity and pharmacological 

properties of Rhus coriaria. Chem Biodiversity. 

2020;17(4):e1900561.  

16. Njoroge P.W., Opiyo S.A. Antimicrobial activity of 

root bark extracts of Rhus natalensisa and Rhus 

ruspolii. 2019.  

17. Naz S., Tabassum S., Freitas Fernandes N., Mujahid 

M., Zia M., Carcache de Blanco E.J. Anticancer and 

antibacterial potential of Rhus punjabensis and CuO 

nanoparticles. Natural Prod Res. 2020;34(5):720-25.  

18. Liu T., Li Z., Li R., Cui Y., Zhao Y., Yu Z. 

Composition analysis and antioxidant activities of the 

Rhus typhina L. stem. J Pharmaceutical Analysis. 

2019;9(5):332-38.  

19. Taghizadeh M., Jafari S.M., Darani K.K., Aliabadi 

S.S., Khosroshahi N.K., Hosseini H.J.A.F.B. 

Biopolymeric nanoparticles, pickering nanoemulsions 

and nanophytosomes for loading of zataria multiflora 

essential oil as a biopreservative. 2023;10(2):113-27.  

20. Akram M., Ahmad R.S. Herbs and Spices: BoD–Books 

on Demand. 2020;  

21. Wang S., Zhu F. Chemical composition and biological 

activity of staghorn sumac (Rhus typhina). Food Chem. 

2017;237:431-43.  

22. ADWAN G.M., Abu-Shanab B., Adwan K., Abu-

Shanab F. Antibacterial effects of nutraceutical plants 

growing in Palestine on Pseudomonas aeruginosa. 

Turkish J Biology. 2006;30(4):239-42.  

23. Nasar-Abbas S., Halkman A.K. Antimicrobial effect of 

water extract of sumac (Rhus coriaria L.) on the 

growth of some food borne bacteria including 

pathogens. Int J Food Microbiology. 2004;97(1):63-69.  

24. Gulmez M., Oral N., Vatansever L. The effect of water 

extract of sumac (Rhus coriaria L.) and lactic acid on 

decontamination and shelf life of raw broiler wings. 

Poultry Sci. 2006;85(8):1466-71.  

25. Nimri L.F., Meqdam M., Alkofahi A. Antibacterial 

activity of Jordanian medicinal plants. Pharmaceutical 

Biology. 1999;37(3):196-201.  

26. Nasar‐Abbas S., Halkman A.K., Al‐Haq M. Inhibition 

of some foodborne bacteria by alcohol extract of sumac 

(Rhus coriaria L.). J Food Safety. 2004;24(4):257-67.  

27. Candan F., Sökmen A. Effects of Rhus coriaria 

L.(Anacardiaceae) on lipid peroxidation and free 

radical scavenging activity. Phytotherapy Research: An 

Int J Devoted to Pharmacological and Toxicological 

Evaluation of Natural Product Derivatives. 

2004;18(1):84-86.  

28. Fazeli M.R., Amin G., Attari M.M.A., Ashtiani H., 

Jamalifar H., Samadi N. Antimicrobial activities of 

Iranian sumac and avishan-e shirazi (Zataria multiflora) 

against some food-borne bacteria. Food Control. 

2007;18(6):646-49.  

29. Lo Vecchio G., Cicero N., Nava V., Macrì A., Gervasi 

C., Capparucci F., Sciortino M., Avellone G., 

Benameur Q., Santini A. Chemical Characterization, 

Antibacterial Activity, and Embryo Acute Toxicity of 

Rhus coriaria L. Genotype from Sicily (Italy). Foods. 

2022;11(4):538.  

30. Mahdavi S., Hesami B., Sharafi Y. Antimicrobial and 

antioxidant activities of Iranian sumac (Rhus coriaria 

L.) fruit ethanolic extract. J Applied Microbiology and 

Biochemistry. 2018;2(2):1-5.  

31. Özcan M. Effect of sumach (Rhus coriaria L.) extracts 

on the oxidative stability of peanut oil. J Med Food. 

2003;6(1):63-66.  

32. Bozkurt H. Investigation of the effect of sumac extract 

and BHT addition on the quality of sucuk (Turkish 

dry‐fermented sausage). J Sci Food and Agric. 

2006;86(5):849-56.  

724 



Journal of Medicinal Plants and By-Products (2024) Special: 716 - 725 

33. Candan F. Effect of Rhus coriaria L.(Anacardiaceae) 

on superoxide radical scavenging and xanthine oxidase 

activity. J Enzyme Inhibition and Med Chem. 

2003;18(1):59-62.  

34. Fereidoonfar H., Salehi-Arjmand H., Khadivi A., 

Akramian M., Safdari L. Chemical variation and 

antioxidant capacity of sumac (Rhus coriaria L.). 

Industrial Crops and Prod. 2019;139:111518.  

35. Özcan M. Antioxidant activities of rosemary, sage, and 

sumac extracts and their combinations on stability of 

natural peanut oil. J Med Food. 2003;6(3):267-70.  

36. Bozan B., Kosar M., Tunalier Z., Ozturk N., Baser K. 

Antioxidant and free radical scavenging activities of 

Rhus coriaria and Cinnamomum cassia extracts. Acta 

Alimentaria. 2003;32(1):53-61.  

37. Giancarlo § S., Rosa § L.M., Nadjafi F., Francesco M. 

Hypoglycaemic activity of two spices extracts: Rhus 

coriaria L. and Bunium persicum Boiss. Natural Prod 

Res. 2006;20(9):882-86.  

38. Kubatka P., Kello M., Kajo K., Samec M., Liskova A., 

Jasek K., Koklesova L., Kuruc T., Adamkov M., 

Smejkal K. Rhus coriaria L.(Sumac) demonstrates 

oncostatic activity in the therapeutic and preventive 

model of breast carcinoma. Int J Molecular Sci. 

2020;22(1):183.  

39. Gezici S. Neuroprotective effect, antimicrobial and 

antioxidant potentials of sumac (Rhus coriaria L.) fruit 

extracts. Hacettepe J Biology and Chem. 

2019;47(2):165-70.  

40. Gabr S.A., Alghadir A.H. Phytochemical analysis and 

in vitro antifungal activities of bioactive fractions from 

leaves of Rhus coriaria (SUMAC). J Pure and Applied 

Microbiology. 2015;9(1):559-65.  

41. Khalilpour S., Behnammanesh G., Suede F., Ezzat 

M.O., Muniandy J., Tabana Y., Ahamed M.B., 

Tamayol A., Majid A.M.S., Sangiovanni E. 

Neuroprotective and anti-inflammatory effects of Rhus 

coriaria extract in a mouse model of ischemic optic 

neuropathy. Biomedicines. 2018;6(2):48.  

42. Ardalani H., Hassanpour Moghadam M., Hadipanah 

A., Fotovat F., Azizi A., Soltani J. Identification and 

characterization of chemical composition of Rhus 

coriaria L. fruit from Hamadan, Western Iran. J Med 

Herbs. 2016;6(4):195-98.  

43. Kossah R., Nsabimana C., Zhao J., Chen H., Tian F., 

Zhang H., Chen W. Comparative study on the chemical 

composition of Syrian sumac (Rhus coriaria L.) and 

Chinese sumac (Rhus typhina L.) fruits. Pakistan J 

Nutrition. 2009;8(10):1570-74.  

44. Özcan M., Haciseferogullari H. A condiment [sumac 

(Rhus coriaria L.) fruits]: some physicochemical 

properties. Bulgarian J Plant Physiology. 2004;30(3-

4):74-84.  

45. Abu-Reida I.M., Jamous R.M., Ali-Shtayeh M.S. 

Phytochemistry, pharmacological properties and 

industrial applications of Rhus coriaria L.(sumac). 

Jordan J Biolog Sci. 2014;147(1573):1-12.  

46. Grassia M., Sarghini F., Bruno M., Cinquanta L., 

Scognamiglio M., Pacifico S., Fiorentino A., Geraci A., 

Schicchi R., Corona O. Chemical composition and 

microencapsulation suitability of sumac (Rhus coriaria 

L.) fruit extract. Europ Food Res Technol. 

2021;247(5):1133-48.  

47. Morshedloo M.R., Fereydouni S., Ahmadi H., 

Hassanpouraghdam M.B., Aghaee A., Mehrabani L.V., 

Maggi F. Natural diversity in fatty acids profiles and 

antioxidant properties of sumac fruits (Rhus coriaria 

L.): Selection of preferable populations for food 

industries. Food Chem. 2022;374:131757.  

48. Morshedloo M.R., Maggi F., Neko H.T., Aghdam M.S. 

Sumac (Rhus coriaria L.) fruit: Essential oil variability 

in Iranian populations. Industrial Crops and Prod. 

2018;111:1-7.  

49. Ozcan A., Susluoglu Z., Nogay G., Ergun M., 

Sutyemez M. Phytochemical characterization of some 

sumac (Rhus coriaria L.) genotypes from southern part 

of turkey. Food Chem. 2021;358:129779.  

50. Nayebpour N., Asadi-Gharneh H. Variability of fatty 

acids composition of wild sumac (Rhus coriaria l.) 

fruit. Quarterly scientific J Med Plants. 2019; 18(71): 

29-118.  

51. Failla M.L., Chitchumronchokchai C., Ferruzzi M.G., 

Goltz S.R., Campbell W.W. Unsaturated fatty acids 

promote bioaccessibility and basolateral secretion of 

carotenoids and α-tocopherol by Caco-2 cells. Food & 

Function. 2014;5(6):1101-12.  

52. Alsamri H., Athamneh K., Pintus G., Eid A.H., Iratni 

R. Pharmacological and antioxidant activities of Rhus 

coriaria L.(Sumac). Antioxidants. 2021;10(1):73.  

53. Varela-Rodríguez L., Sánchez-Ramírez B., Rodríguez-

Reyna I.S., Ordaz-Ortiz J.J., Chávez-Flores D., Salas-

Muñoz E., Osorio-Trujillo J.C., Ramos-Martínez E., 

Talamás-Rohana P. Biological and toxicological 

evaluation of Rhus trilobata Nutt.(Anacardiaceae) used 

traditionally in Mexico against cancer. BMC 

Complementary and Alternative Medicine. 

2019;19(1):1-18. 

 

725 


