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Sumac (Rhus coriaria L.), a member of the Anacardiaceae family, is a medicinal and aromatic plant 

historically known for its use both as a culinary spice and in traditional medicine. This review 

provides a comprehensive analysis of the phytochemical composition of sumac, with a particular 

emphasis on its polyphenolic compounds and their associated therapeutic effects. The fruits and 

leaves of Rhus coriaria contain various phenolic acids such as gallic acid, ellagic acid, caffeic acid, 

and chlorogenic acid; flavonoids including quercetin, rutin, kaempferol, luteolin, and apigenin; as 

well as anthocyanins such as cyanidin, delphinidin, and peonidin. Other significant phytochemical 

groups include gallotannins, ellagitannins, volatile compounds, organic acids, sugars, 

polysaccharides, sterols, and vitamins. These constituents exhibit a wide range of pharmacological 

effects, including antioxidant, anti-inflammatory, antimicrobial, anticancer, antidiabetic, 

neuroprotective, anti-ischemic, and gastroprotective activities. The polyphenols exert these effects 

through biological mechanisms such as free radical scavenging, enzyme inhibition, DNA 

protection, and modulation of cellular signaling pathways. Furthermore, the sterols and vitamins 

found in sumac contribute to immune system support, lipid profile regulation, and cardiovascular 

protection. Numerous in vitro, in vivo, and preclinical studies have demonstrated the efficacy of 

these compounds. Thus, Rhus coriaria should be considered not only for its traditional uses but also 

as a promising natural resource in modern functional food development and phytotherapy. 
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Introduction 

Throughout history, the discovery and use of spices have 

represented significant milestones in the evolution of human 

civilization, particularly in the domains of food, health, and 

culture. Spices have not only been used to enhance the flavor 

and aroma of foods but also have played an essential role in 

traditional medicine for their therapeutic properties. In 

modern times, the bioactive phytochemicals present in 

spices have become a central focus of scientific research, 

aiming to elucidate the underlying mechanisms of their 

pharmacological activities and their potential as functional 

food ingredients. Rhus coriaria L., commonly known as 

sumac, is a perennial shrub belonging to the Anacardiaceae 

family, naturally distributed across the Mediterranean basin, 

Southern Europe, North Africa, the Middle East, and parts 

of Western Asia (Çalışkan et al., 2022). In Türkiye, the plant 

is widely found in natural habitats and cultivated fields, 

particularly in the Eastern, Southeastern, and Mediterranean 

regions. The genus Rhus includes approximately 250 

species, among which Rhus coriaria is the most commonly 

used for culinary and medicinal purposes. Other notable 

species include Rhus glabra, Rhus trilobata, Rhus typhina, 

Rhus aromatica, Rhus chinensis, and Rhus integrifolia 

(Çalışkan et al., 2022; Khoshkharam et. al. 2022). 

Botanically, Rhus coriaria L. is a shrub that typically 

grows up to 3–4 meters in height. The leaves are 

compound, consisting of 6–8 pairs of opposite leaflets. It 

produces small white flowers arranged in terminal panicles 

during the summer. The fruit is a round, reddish drupe with 

a hairy surface, containing a single seed. These fruits are 

commonly harvested, dried, and used both as a spice and 

in various traditional medicinal applications (Özcan & 

Haciseferoğulları, 2004). 

The primary chemical constituents of R.coriaria 

L.include a diverse array of bioactive compounds, 

predominantly polyphenols, flavonoids, tannins, organic 

acids, and essential oils. These compounds collectively 

support the traditional and contemporary uses of the plant, 

providing a basis for its incorporation into functional 

foods, dietary supplements, and phytopharmaceutical 

formulations (Allahverdiyev et al., 2013; Akram and 

Shabir Ahmad, 2020; Sakhr et al., 2020; Çalışkan et al., 

2022). 

http://creativecommons.org/licenses/by-nc/4.0/
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R.coriaria is not only used as a culinary spice for its 

flavor and color but also emerges as a prominent 

phytotherapeutic agent in modern herbal medicine due to 

its wide range of pharmacological activities (Abu-Reidah 

et al., 2014; Alsamri et al., 2021). Numerous scientific 

studies have demonstrated that the phenolic-rich profile of 

sumac confers strong antibacterial (Aliakbarlu et al., 2014; 

Gabr et al., 2014), antifungal (Ertürk, 2010; Onkar et al., 

2011), antioxidant (Gezici, 2019; Alsamri et al., 2021), 

anti-inflammatory (Panico et al., 2009; Mahdavi, 2018; 

Beretta et al., 2019), hypoglycemic (Mohammadi et al., 

2010; Rahideh et al., 2014), hypolipidemic (Madihi et al., 

2013; Asgarpanah and Saati, 2014), anti-ischemic 

(Asgarpanah and Saati, 2014; Beretta et al., 2019), anti-

migratory (Zargham and Zargham, 2008), and DNA-

protective (Chakraborty et al., 2009; Saltan and Ünder, 

2019) effects. 

These pharmacological actions are primarily attributed 

to the plant’s rich phytochemical composition, especially 

gallic acid, gallotannins, and various flavonoids. In type 2 

diabetes, sumac has demonstrated potential for improving 

glucose tolerance and reducing insulin resistance (Abu-

Reidah et al., 2014; Shidfar et al., 2014), while its lipid-

lowering effects contribute to overall metabolic syndrome 

management. Furthermore, traditional uses of Rhus 

coriaria in the treatment of diarrhea, ulcers, gingivitis, 

throat infections, hypertension, conjunctivitis, hemoptysis, 

vaginal discharge, and liver disorders underscore its deep-

rooted value in ethnomedicine (Khalil et al., 2021; 

Jafarpour et al., 2024) (Figure 4). In contemporary times, 

the traditional uses of Rhus coriaria have been increasingly 

supported by modern pharmacological findings, 

facilitating its integration into the fields of functional 

foods, nutraceuticals, and pharmaceuticals. Recent 

scientific investigations on sumac indicate that its 

medicinal use has persisted from antiquity to the present, 

highlighting it as a promising subject that warrants further 

research attention in the future thatthe processing process 

from sumac harvest to drying (Figure 3). 

These studies suggest that Rhus coriaria possesses 

significant potential in both nutritional and therapeutic 

applications. Although the plant grows naturally in many 

countries around the world, there remains a considerable 

lack of comprehensive information regarding its utilization 

in food, medicine, and industry. Therefore, a greater 

research effort is necessary to fully understand and exploit 

the pharmacological potential of this species. This review 

systematically examines the major bioactive compound 

groups present in Rhus coriaria and elucidates their 

therapeutic targets with support from current scientific 

literature. 

 

Polyphenolic Compounds and Therapeutic Potentials 

of Rhus coriaria  

 

Phenolic Acid Profiles 

Rhus coriaria L. (sumac) has attracted considerable 

attention in phytochemical and pharmacological studies 

due to its high content of phenolic compounds. Various 

analytical techniques—including HPLC (High-

Performance Liquid Chromatography), LC-MS/MS 

(Liquid Chromatography–Tandem Mass Spectrometry), 

UV-Vis (Ultraviolet–Visible Spectrophotometry), NMR 

(Nuclear Magnetic Resonance Spectroscopy) have 

confirmed the presence of numerous phenolic acids, 

flavonoids, and anthocyanins, particularly in the fruit and 

leaf tissues of the plant.  

 

 

Table 1. The Most Well-Known and Economically Important Species within the Genus Rhus 

Species Name Distribution Area Key Features and Use 

Rhus coriaria L. 
Mediterranean, Türkiye, 

Middle East 
Used as a spice and for phytotherapeutic purposes 

Rhus typhina L. North America Ornamental plant; fruits used for making tea 

Rhus glabra L. USA, Canada Fruits used in the preparation of antioxidant beverages 

Rhus aromatica Aiton North America Ground cover plant; used in erosion control 

Rhus chinensis Mill. China, Korea, Japan Used for tannin production and in traditional Chinese medicine 

Rhus integrifolia California, Baja California Grows in coastal areas; leaves and fruits used medicinally 

Rhus pentaphylla Desf. North Africa 
Used in folk medicine for anti-inflammatory and antimicrobial 

effects 

 

Table 2. Polyphenolic Compounds of Rhus coriaria L. and Their Therapeutic Targets 

Phenolic Compound Chemical Class Natural Source (Tissue)* 

Gallic acid Phenolic acid (Gallotannin) Fruit, leaf 

Ellagic acid Phenolic acid (Ellagitannin) Leaf, sap 

Caffeic acid Hydroxycinnamic acid Fruit 

Chlorogenic acid Hydroxycinnamic acid Fruit 

Rutin Flavonoid (glycoside) Leaf 

Quercetin Flavonol Fruit and leaf 

Myricetin Flavonol Leaf 

Apigenin Flavone Fruit 

Cyanidin-3-glucoside Anthocyanin Fruit 

Peonidin-3-glucoside Anthocyanin Fruit 
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Figure 1. Rhus (Sumak) Common species of 

the genus 

Figure 2. Rhus coriaria L. plant and fruits 
a. shrub and leaves, b. flowers c. flower quantity powder d. grain formation e. grain f. fruit 

g. Sumac fruit powder. 

(https://kocaelibitkileri.com/content/rhus-coriaria-sumak/) 
 

 

  
Figure 3. Processing Journey of Sumac (Rhus coriaria): 

From Harvest to Drying 
https://hungryghostfoodandtravel.com/blog/where-the-wild-things-are-

gathering-and-processing-wild-sumac/ 

Figure 4. Different health promoting activities of Rhus 

coriaria. 

 

 

Each of these compounds exhibits distinct therapeutic 

activities depending on their chemical class and tissue-

specific distribution. 

Among the most prominent phenolic acids identified in 

sumac are gallic acid and methyl gallate, which belong to 

the gallotannin group. These compounds are especially 

abundant in the fruit and leaf tissues and have 

demonstrated high antioxidant capacity through DPPH and 

ABTS radical scavenging assays (Abu-Reidah et al., 

2014). Additionally, ellagitannins such as ellagic acid, 

vescalagin, and castalagin have been primarily detected in 

leaf and sap fractions. These compounds exert anti-

inflammatory effects by inhibiting key inflammatory 

pathways, including COX-2 and iNOS (Shabana et al., 

2011; Shabbir, 2012). 

Caffeic acid and chlorogenic acid, classified as 

hydroxycinnamic acids, have been identified 

predominantly in the fruit tissue. In addition to their lipid 

peroxidation-inhibiting activity, they are known for 

hepatoprotective and antidiabetic properties Notably, 

chlorogenic acid has been shown to reduce glucose 

absorption in the intestines, thus contributing to improved 

glycemic control (Zannou et al., 2025). 

 

 

Mechanisms of Action and Pharmacological 

Explanations 

 

The phytochemical constituents of Rhus coria L.—

particularly polyphenols such as phenolic acids, 

flavonoids, tannins, and anthocyanins—exert a wide range 

of therapeutic effects through multifaceted mechanisms of 

action in various biological systems. These effects are 

mediated through cellular, molecular, and enzymatic 

pharmacodynamic pathways. 

 

Antioxidant Activity 

The hydroxyl groups of phenolic compounds present in 

sumac scavenge free radicals by stabilizing them, thereby 

reducing oxidative stress at the cellular level. This 

mechanism has been quantitatively evaluated using assays 

such as DPPH (2,2-diphenyl-1-picrylhydrazyl), ABTS (2,2′-

azino-bis (3-ethylbenzothiazoline-6-sulfonic acid)), and 

FRAP (Ferric Reducing Antioxidant Power). The 

antioxidant action contributes to the prevention of oxidative 

stress-related conditions, including aging, cardiovascular 

diseases, and neurodegenerative disorders (Gezici, 2019; 

Alsamri et al., 2021; Birinci and Kolaylı, 2025). 
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DNA Protective Effect 

Polyphenolic compounds, particularly gallotannin 

derivatives such as gallic acid and ellagic acid, protect 

genomic integrity by neutralizing reactive oxygen species 

(ROS)-induced DNA damage. This protective action is based 

on their ROS scavenging capacity, inhibition of lipid 

peroxidation, and reduction of DNA oxidative damage 

products (Koşar et al., 2007; Liu et al., 2011; Korkmaz, 2021). 

 

Anti-inflammatory Activity 

Sumac extracts exhibit anti-inflammatory effects by 

downregulating the expression of central inflammatory 

mediators such as NF-κB (nuclear factor kappa-light-chain-

enhancer of activated B cells), COX-2 (cyclooxygenase-2), 

and iNOS (inducible nitric oxide synthase). This inhibition is 

particularly relevant in the management of chronic 

inflammatory conditions such as arthritis and inflammatory 

bowel diseases (Panico et al., 2009; Alsamri et al., 2021). 

 

Antimicrobial Effects 

Rhus coriaria demonstrates broad-spectrum 

antimicrobial activity against both Gram-positive and 

Gram-negative bacteria. Tannins interact with microbial 

cell walls, disrupting membrane permeability, inducing 

protein precipitation, and inhibiting bacterial survival. 

Notable antibacterial effects have been observed against 

pathogens such as Staphylococcus aureus, Escherichia 

coli, and Salmonella spp. (Çalışkan et al., 2022). 

 

Antiviral Activity 

Phenolic compounds, particularly tannins, have been 

reported to inhibit critical steps of viral replication and 

adsorption. Sumac extracts have shown antiviral activity 

against certain RNA viruses, likely through interactions 

between polyphenols and viral proteins that result in viral 

inactivation (Çalışkan et al., 2022; Abu-Reidah et al., 2014). 

 

Anticancer Effects 

Tannins induce apoptosis, inhibit DNA synthesis, and 

arrest the cell cycle in G1/G2 phases—effects that have 

been demonstrated in breast, colon, and prostate cancer cell 

lines. Gallic acid, in particular, activates caspase-

dependent mitochondrial pathways, leading to 

programmed cell death. These properties support the 

chemopreventive potential of sumac-derived polyphenols 

(Shabbir, 2012; Zargaran et al., 2013). 

 

Antidiabetic Effects 

Polyphenols such as gallic acid, quercetin, rutin, and 

ellagic acid found in the fruits and leaves of sumac inhibit 

digestive enzymes α-amylase and α-glucosidase, slowing 

carbohydrate digestion and reducing postprandial blood 

glucose spikes. These actions enhance insulin sensitivity 

and help manage hyperglycemia. Gallotannins and 

ellagitannins also modulate pancreatic enzyme activity and 

glucose transporters, contributing to improved glycemic 

response (Mohammadi et al., 2010; Shabbir, 2012; 

Ahangarpour et al., 2017; Alsamri et al., 2021). 

 

Anti-ischemic Effects 

Sumac extracts rich in polyphenols mitigate ischemia-

reperfusion injury by suppressing oxidative stress and 

stabilizing mitochondrial membranes. Quercetin and 

ellagic acid have been shown to enhance endothelial 

function, increase nitric oxide production, and regulate 

vascular permeability—mechanisms that collectively 

reduce myocardial oxidative burden (Beretta et al., 2009; 

Panico et al., 2009; Abu-Reidah et al., 2014; Khalilpour et 

al., 2017). 

 

Therapeutic Health Effects of Phenolic Compounds in 

Rhus coriaria L. 

 

The phenolic compounds present in Rhus coriaria L. 

(sumac) exhibit multifaceted therapeutic effects on human 

health. These effects are primarily mediated through 

antioxidant, anti-inflammatory, antimicrobial, anticancer, 

and metabolic pathway modulations. Observations across 

various tissues and organ systems have been supported by 

numerous in vitro, in vivo, and preclinical studies. 

In the context of neurodegenerative diseases, phenolic 

acids such as gallic acid and ellagic acid have been reported 

to exert neuroprotective effects by suppressing oxidative 

stress and preserving neuronal integrity. These properties 

suggest a preventive potential against conditions like 

Alzheimer’s and Parkinson’s diseases (Abu-Reidah et al., 

2014; Gezici, 2019; Alsamri et al., 2021). 

Regarding metabolic disorders, compounds such as 

gallic acid and quercetin have been shown to inhibit 

digestive enzymes including α-glucosidase and α-amylase. 

This enzymatic inhibition reduces glucose absorption and 

assists in the regulation of postprandial hyperglycemia 

(Shabbir, 2012; Mirhadi et al., 2011). 

In the case of bacterial infections, flavonoids like gallic 

acid and rutin are believed to exert antimicrobial effects by 

binding to bacterial membrane structures, disrupting cell 

wall permeability, and inducing protein denaturation 

(Çalışkan et al., 2022). 

For cancer-related pathologies, especially in breast and 

colon cancer cell lines, studies have demonstrated that 

compounds such as apigenin and ellagic acid are capable 

of arresting the cell cycle and activating apoptotic 

pathways (Athamneh et al., 2017; Kubatka et al., 2020). 

Among cardiovascular effects, quercetin stands out for its 

vasorelaxant activity in vascular smooth muscle cells, 

contributing to antihypertensive effects, while also 

providing antioxidant protection by inhibiting lipid 

peroxidation (Zannou et al., 2025). 

Gastrointestinal protective effects have also been 

attributed to chlorogenic acid, which demonstrates 

mucosal shielding and anti-ulcer properties. These effects 

are especially relevant in preventing gastric lesions 

induced by non-steroidal anti-inflammatory drugs 

(NSAIDs) (Shabbir, 2012). 

 

Flavonoid Profiles 

 

Flavonoids represent a significant phytochemical group 

in Rhus coriaria L., both in terms of structural diversity 

and biological activities. Compounds belonging to 

flavonol, flavone, and biflavonoid subclasses have been 

identified in both the leaves and fruits of the plant. These 

flavonoids exhibit a broad spectrum of therapeutic effects, 

including antioxidant, anti-inflammatory, anticancer, and 

antimicrobial activities. 
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Table 3. Flavonoid Compounds and Their Sources in Sumac (Rhus coriaria L.) 

Flavonoid Compound Class / Subgroup Natural Source (Tissue) 

Quercetin Flavonol Leaf and fruit 

Rutin Glycosylated flavonol Leaf and fruit 

Kaempferol Flavonol Fruit 

Apigenin Flavone Leaf 

Luteolin Flavone Leaf 

Amentoflavone Biflavonoid Leaf 

Agathisflavone Biflavonoid Leaf 

Hinokiflavone Biflavonoid Leaf and fruit 

Sumaflavone Biflavonoid Leaf and fruit 

 

One of the most commonly identified flavonoids is 

quercetin, a potent flavonol derivative detected in both leaf 

and fruit tissues. In addition to its antioxidant properties, 

quercetin possesses vasodilatory effects and modulates 

intracellular signaling pathways (Abu-Reidah et al., 2014). 

Rutin, a glycosylated form of quercetin, is predominantly 

found in the leaves and is known for its ability to reduce 

capillary permeability. Another prominent flavonol, 

kaempferol, is mainly present in the fruit tissue and is 

recognized for its strong antioxidant and anticancer effects. 

In the leaves, flavones such as apigenin and luteolin have 

also been detected. Apigenin, in particular, has been 

reported to enhance apoptotic signaling in colon and breast 

cancer cells. Many glycoside-bound flavonoids have been 

identified in leaf and fruit extracts obtained from the leaves 

of Rhus coriaria, including rutin. (Scarano et al., 2024) . It 

is pharmaceutically relevant due to its ability to strengthen 

capillary resistance and support vascular health. Other 

flavonols, including quercetin and myricetin, are present in 

both the leaves and fruits and are noted for their strong 

anticancer, antioxidant, and anti-inflammatory activities. 

Apigenin, a flavone detected primarily in the fruit tissue, 

has been shown to induce cell cycle arrest (Koşar et al., 

2000; Abu-Reidah et al., 2014; Aal-Tay, 2015) 

A distinguishing feature of Rhus coriaria is its richness 

in biflavonoids. Compounds such as amentoflavone, 

agathisflavone, hinokiflavone, and sumaflavone, which 

have been isolated from both leaves and fruits, are high 

molecular weight polyphenolics known for their potent 

antiviral and anticancer properties. These compounds have 

been identified and confirmed using advanced 

chromatographic techniques such as LC and LC-MS (Abu-

Reidah et al., 2014; Alsamri et al., 2021; Mazzara et al., 

2023; Zannou et al., 2025) (Table 3). 

 

Mechanisms of Action and Pharmacological 

Explanations 

 

Flavonoids found in Rhus coriaria L. possess 

significant therapeutic potential due to their diverse 

pharmacological activities. These compounds are 

particularly noted for their antioxidant, anti-inflammatory, 

anticancer, and antimicrobial effects. Their mechanisms of 

action vary and include both the modulation of biochemical 

signaling pathways at the cellular level and the inhibition 

of key enzymatic activities (Karadaş et al., 2020; Zannou 

et al., 2025). 

 

 

 

Antioxidant Activity 

Flavonoid compounds such as quercetin, rutin, and 

kaempferol protect cellular membranes from oxidative 

damage by scavenging free radicals through their phenolic 

hydroxyl groups. These compounds have demonstrated 

strong antioxidant capacities in radical scavenging assays 

such as DPPH, ABTS, and FRAP (Çalışkan et al., 2022). 
 

Induction of Apoptosis 

Flavone-type compounds including apigenin and 

kaempferol activate apoptotic signaling particularly in 

cancer cells. Studies have shown that these compounds 

promote programmed cell death by upregulating apoptotic 

pathways involving BAX, caspase-3, and p53 (Abu-

Reidah et al., 2014). 
 

Inhibition of NF-κB and COX-2 

Luteolin and quercetin inhibit key inflammatory 

mediators such as nuclear factor-kappa B (NF-κB) and 

cyclooxygenase-2 (COX-2), thereby reducing cytokine 

production and exerting potent anti-inflammatory effects 

(Zannou et al., 2025). 
 

Antibacterial Activity 

Biflavonoid compounds such as amentoflavone and 

hinokiflavone have been reported to disrupt the cell 

membrane integrity of both Gram-positive 

(Staphylococcus aureus) and Gram-negative (Escherichia 

coli) bacteria, leading to microbial death. This effect is 

likely due to their ability to increase membrane 

permeability (Abu-Reidah et al., 2014). 
 

Inhibition of Enzymatic Activity 

Quercetin and rutin inhibit enzymes involved in 

carbohydrate metabolism, such as α-amylase and α-

glucosidase, thereby reducing postprandial glycemia. 

Owing to this property, these flavonoids have promising 

potential as natural enzyme inhibitors for diabetes 

management (Anwar et al., 2018). 
 

Therapeutic Effects of Flavonoids: The Case of Rhus 

coriaria L. (Sumac) 

 

Rhus coriaria L. (sumac) is notably rich in flavonoids, 

particularly from the flavonol, flavone, and biflavonoid 

subgroups. These compounds exert a wide range of 

protective and therapeutic effects on various physiological 

systems by modulating cellular mechanisms (Abu-Reidah 

et al., 2014; Zannou et al., 2025).  
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Neurological Disorders: Flavonols such as rutin and 

quercetin protect neuronal cells from oxidative stress due 

to their free radical scavenging properties. This activity is 

especially valuable in the prevention of reactive oxygen 

species (ROS)-mediated damage implicated in 

neurodegenerative diseases such as Alzheimer’s and 

Parkinson’s (Rayne & Mazza, 2007; Abu-Reidah et al., 

2014; Batiha et al., 2022). 

Infections (Bacterial/Fungal): Biflavonoids such as 

amentoflavone and hinokiflavone present in sumac disrupt 

the integrity of microbial cell membranes by binding to their 

lipid bilayers, thereby inhibiting the growth of pathogenic 

microorganisms. This effect has been demonstrated against 

both Gram-positive and Gram-negative bacteria (Giancario 

et al., 2006; Asgarpanah & Saati, 2014). 

Chronic Inflammation:Luteolin and apigenin 

downregulate pro-inflammatory cytokines such as TNF-α, 

IL-1β, and IL-6, and inhibit inflammatory enzymes 

including COX-2 and iNOS. This anti-inflammatory action 

holds therapeutic potential for managing chronic 

inflammatory conditions like rheumatoid arthritis (Alsamri 

et al., 2021; Çalışkan et al., 2022). 

Cancer (Especially Colon and Breast): Flavonoids such 

as kaempferol and apigenin arrest the cell cycle in cancer 

cells at the G0/G1 or G2/M phases and induce apoptosis. 

This apoptotic signaling is mediated through activation of 

caspase-3 and upregulation of p53 expression (Anwar et 

al., 2018; Asgarpanah & Saati, 2014). 

Diabetes:Quercetin and rutin inhibit digestive enzymes 

α-glucosidase and α-amylase, thereby reducing 

postprandial blood glucose spikes. Additionally, these 

compounds enhance insulin sensitivity by slowing glucose 

absorption (Abu-Reidah et al., 2014; Zannou et al., 2025). 

Cardiovascular Diseases:Flavonol compounds regulate 

endothelial cell function and enhance nitric oxide (NO) 

production, promoting vasodilation. These effects 

contribute to lowering blood pressure and delaying the 

progression of atherosclerosis (Fazeli et al., 2007; El 

Hasasna et al., 2016) 

 

Conclusion 

 

This comprehensive review has evaluated the diverse 

phytochemical constituents of Rhus coriaria L. (sumac) 

and their therapeutic effects on biological systems. Sumac 

is notably rich in polyphenolic compounds, particularly 

phenolic acids (gallic, ellagic, caffeic, chlorogenic acids) 

and flavonoids (quercetin, rutin, luteolin, apigenin). These 

bioactive constituents exert a wide spectrum of biological 

activities, including antioxidant, anti-inflammatory, 

antimicrobial, anticancer, antidiabetic, neuroprotective, 

anti-ischemic, and gastroprotective effects.  

The presence of such multifunctional compounds 

reinforces sumac’s value as both a functional food ingredient 

and a pharmacological agent. Consumption of effective doses 

of these compounds may offer preventive and supportive 

therapeutic benefits, especially in oxidative stress-related 

diseases such as cancer, diabetes, cardiovascular disorders, 

and neurodegenerative conditions. Consequently, Rhus 

coriaria stands out as a multifaceted natural resource with 

high phytotherapeutic potential, supported by both traditional 

use and modern scientific findings. 

Recommendations 

 

 Sumac extracts should be utilized as active ingredients 

in functional food products such as beverages, 

capsules, and powdered additives. 

 Standardized extract formulations must be developed 

by quantifying key biomarkers like gallic acid, 

quercetin, and rutin. 

 More pharmacokinetic and pharmacodynamic studies 

are needed to clarify absorption, metabolism, and 

bioavailability profiles. 

 Clinical trials should be expanded, particularly 

focusing on diabetes, cancer, and inflammatory 

diseases. 

 Potential herb–drug interactions must be investigated, 

and comprehensive safety profiles should be 

established. 

 Sumac should be promoted as a natural antioxidant 

and preservative additive in the food industry. 

 The effects of soil and climate on phytochemical 

content should be studied to identify optimal 

cultivation regions. 

 Selective breeding of local sumac genotypes should be 

conducted to enhance levels of beneficial compounds. 

 Efficient extraction technologies (e.g., enzymatic, 

supercritical CO₂, ultrasonic) should be developed for 

leaves and fruits. 

 Due to its antimicrobial and antioxidant properties, 

sumac should be explored in cosmetic and 

dermocosmetic applications (e.g., skincare, wound 

healing, sunscreen formulations). 

 In veterinary phytotherapy, its potential as an 

antihelmintic and antibacterial agent should be further 

explored. 

 Investigations should be conducted on its biofilm-

inhibitory properties for potential use in infection 

control. 

 Experimental cardiovascular models should be used to 

examine its anti-ischemic effects, especially against 

myocardial ischemia. 

 Industrial waste materials (e.g., sumac residues and 

peels) should be valorized using optimized recycling 

approaches for bioactive recovery. 

 Sumac should be included as a model plant in 

medicinal plant education programs to promote 

informed usage. 

 Ethnobotanical research should be carried out to 

document traditional uses of sumac within a modern 

scientific framework.Geleneksel halk hekimliğinde 

kullanımı modern bilimsel çerçevede etnobotanik 

çalışmalarla belgelenmelidir. 
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