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Capparis cartilaginea Decne. is a member of the Capparaceae family and has long been a popular food and medicine 
plant in the region. It has long been used in traditional medicine to treat a variety of human ailments and disorders, 
prompting researchers to identify some of the primary phytochemicals present in C. cartilaginea extracts in order to 
scientifically support and prove the plant's medicinal properties. These phytochemical screenings also revealed a diverse 
range of secondary metabolites, providing compelling proof of the plant's therapeutic properties. 
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INTRODUCTION 

Traditional medicine has always been a convention 
practiced by many cultures and traditions, which 
eventually brought specific plants to the forefront (Good, 
1977; Hollenberg & Bourgeault, 2016; Alotaibi et al. 2021). 
Capparis cartilaginea Decne. belongs to the Capparaceae 
family and has been a popular plant for local use as a food 
and medicine. It is commonly used to treat bruises, 
childbirth, earache, headache, paralysis, snakebites, 
rheumatism, anthelmintic, diabetes, asthma, itching, head 
coldness, shortness of breath, tumors, and swelling 
(Hamed et al. 2007; Latif et al. 2014; Santosh Kumar et al. 
2019). Currently, the presence of the species has been 
documented in South West and East Africa, Palestine, 
Iraq, Arabia, South Iran, and Pakistan (El Karemy, 2001). 
Furthermore, Bedouins commonly refer to it as "Lasaf" 
(Bailey Z And & Danin). Another name used by locals from 
the Qassim region in Saudi Arabia is “Shaflah” (Youssef, 
2013) whilst locals from the Eastern Hajar Mountains in 
Oman knew it as “Qanfar” (Hinai et al. 2020). 

The plant appears morphologically as a scrambling 
shrub growing to a height of 0.5-4 meters (Verdcourt, 
2020). The plant's twigs are heavily appressed, white, 
pubescent, and glabrescent. They are also densely 
packed with stipular spines, which, due to their sharp 
ends, prevent herbivory (Khan, 2017). Their petiolate 
leaves are broad, elliptical, and ovate in shape, and the 
plant itself is typically 2-5.5 cm long and 1.8-6 cm wide. 
Other characteristics include a small recurved spine near 
the midrib's end and chartaceous, glabrous leaves that 
are slightly thicker than usual (Khan et al. 2018). Flowers 

of C. cartilaginea are found in the upper leaf axils and 
have stout pedicels that are 3.5-12 cm long. The plant's 
fruits are ovoid/ellipsoid in shape and are ribbed and red. 
They can also be up to 5 cm long and 3 cm in diameter. 
With a seed size of about 0.3x0.2 mm and a reticulately 
sunken surface, the light-brown colored seeds are 
relatively large and thick (Al-Yasi, 2019).  

Proximate Composition of C. Cartilaginea Extracts 
C. cartilaginea extracts come in a variety of shapes 

and sizes, including fruit, twig, stem, and leaf extracts in a 
variety of solvents. This gave it multiple applications (Areqi 
et al. 2021) and made it a staple in Arab traditional 
medicine (Santosh Kumar et al. 2019). This review will 
discuss all of the different phytochemical compounds 
found in various extracts of the plant, but it should be 
noted that it will only thoroughly discuss phytochemicals 
that have been proven to have a strong, impactful 
presence in the majority of studies conducted. As a result 
of inconsistent evidence for their presence in plant 
extracts, some phytochemicals, such as saponins, will 
only be briefly mentioned. 

Methods of Extraction 
C. cartilaginea extracts are typically created by 

collecting the plant, air-drying and cleaning it, grounding it 
into a fine powder, and then immersing said powder in a 
solvent. Water, methanol, and ethanol are common 
solvents. To further concentrate the solution, it is filtered 
and dried with a rotary evaporator (Abutaha & Al-Mekhlafi, 
2014; AL-Mahbashi et al. 2018; Hamed et al. 2007b; 
Hassan Gilani, 1994; Tomar & Lakra, 2007). Although 
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studies have been successful in producing C. cartilaginea 
fruit, twig, and stem extracts, leaf extracts (particularly 
methanol leaf extracts) continue to be the most 
extensively studied. 

Secondary Metabolites 
Plants have metabolites that regulate flower color, 

flavoring factors, pollination, pollen tube germination, seed 
maturation and seed coat browning, seed/spore 
germination, plant growth, and stress levels (Samanta et 
al. 2011). Secondary metabolites found in C. cartilaginea 
include alkaloids, flavonoids, tannins, phenolics, 
phenylpropanoids, coumarins, glucosinolates, lignans, 
quinones, terpenes, glycosides, and saponins (AL-
Mahbashi et al. 2018; Al-Qudah et al. 2018; Al-Shayeb, 
2012). 

Different studies produced different results, but these 
variations can be attributed to differences in environmental 
factors (altitude, temperature, lighting, precipitation, 
humidity, soils, and locations) (Zidorn & Stuppner, 2001). 
One example would be the presence of saponins in a 
study conducted in Abyan, Yemen (Abdu Galib et al. 
2016a) and their absence in another study conducted in 
Emran, Yemen (Abdu Galib et al. 2016b) (AL-Mahbashi et 
al. 2018). Although some studies have linked various 
metabolites to health effects, the majority of metabolites 
found in C. cartilaginea extracts need to be studied 
further.  

Alkaloids 
In recent years, alkaloids have gained a lot of 

popularity as a way to promote disease prevention and 
have been a major proponent of drug discovery (Cowan, 
1999; Qiu et al. 2014). A link between high alkaloid 
content and medicinal effects (e.g., anti-diabetic and anti-
bacterial properties) has stood the test of time in folk and 
traditional medicine, particularly in South and Central Asia 
(de Q. Paulo et al. 1992; Patel et al. 2016; Rakotoson et 
al. 1998). 

In the context of C. cartilaginea, they’re mainly found 
in twig, stem, and leaf methanol extracts. A subsequent 
study confirmed their presence in water and butanol 
extracts of C. cartilaginea, as well as extracts from other 
Capparis species (Al-Qudah et al. 2018; Yang et al. 2010). 
It is important to note, however, that phytochemical 
screenings of C. cartilaginea extracts yielded negative 
results for alkaloid presence (Abdu Galib et al. 2016a), but 
this appears to be an exception caused by differences in 
environmental factors, as previously mentioned (Zidorn & 
Stuppner, 2001). 

Essential oils 
Due to their ability to inhibit pests such as bacteria, 

fungi, and termites, essential oils derived from plants 
provide us with a source of interesting potential 
insecticides (Adebayo et al. 1999; Gbolade et al. 2000; 
Abutaha & Al-Mekhlafi, 2014). 

Multiple studies confirmed their presence in C. 
cartilaginea extracts, one of which suggested that the 
composition of essential oils in the plant was made up of 
four compounds: butyl iso-thiocyanate, 6-
methylsulphonylhexyl iso-thiocyanate, 7-
methylsulphonylheptyl iso-thiocyanate, and 5-
benzylsulphonyl-4-pentenyl isothiocyanate which comes in 
different percentages (65.03%), (29.86%), (0.066%) and 
(0.914%), respectively (Hamed et al. 2007b). 

However, a newer study suggested that 99.64% of the 
essential oils content found in the leave extract was made 
up of isopropyl isothiocyanate, butane, 1-isothiocyanate 
and isobutyl isothiocyanate (AL-Mahbashi et al. 2018). 

Glucosinolates 
Glucosinolates are secondary metabolites that can be 

used as insect repellents and flavoring agents, such as 
mustard oils (Al-Shayeb, 2012). They are nontoxic and 
can be found in C. cartilaginea extracts in four forms: 
glucoiberin, glucocapparin, sinigrin, glucocleomin, 
glucobrassicin, and glucocapangulin (Ahmed et al. 1972; 
Hamed et al. 2007c). Furthermore, this chemical is 
produced exclusively by the Capparaceae and Brassicales 
families (Sarikamis et al. 2017). It is also possible that the 
isothiocyanates found in essential oil extracts can be 
linked to the degradation of glucosinolates, as this is well 
known in mustard oils and may work in this case with C. 
cartilaginea extracts (Bell et al. 2015). 

Polyphenols 
Polyphenols are plant secondary metabolites that are 

involved in defense against ultraviolet radiation or 
pathogen aggression and contribute to the plant's various 
taste and smell factors (Pandey & Rizvi, 2009). 
Furthermore, they have been shown to have a variety of 
health benefits to the human body (Pereira et al. 2009; 
Rasouli et al. 2017; Zhang & Tsao, 2016). What 
distinguishes polyphenols from other phytochemicals is 
that polyphenols are naturally used and produced by 
plants but not by humans (Kumar & Pandey, 2013; 
Manjach et al. 2004). As a result, their function is 
somewhat enigmatic. Flavonoids and tannins are two 
polyphenols that stand out in the context of C. cartilaginea 
extracts. 

Flavonoids 
Herbs which contain high flavonoid content, such as 

oregano, have consistently been used in folk medicine to 
alleviate inflammation-related diseases, respiratory and 
digestive disorders, headaches, rheumatism, diabetes and 
others (Gutiérrez-Grijalva et al. 2017). Based on this 
context, C. cartilaginea extracts have been thought to 
have similar properties linked to its flavonoid content, 
which was determined using AlCl3 reagents (Gh, 2015). 

Four flavonoids were isolated and identified in C. 
cartilaginea extracts: kaempferol-3-O-rutinoside, 
quercetin-3-O-rutinoside (also known as rutin), quercetin-
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7-O-rutinoside, and quercetin-3-)-glucoside-7-O-
rhamnoside (Hamed et al. 2007c; Sharaf et al. 1997). 
Furthermore, this study confirmed the suspicion that the 
main flavonoid in C. cartilaginea extracts was rutin, which 
is also known as vitamin P and has anti-diabetic, anti-
glycation, gastrointestinal, and hepatoprotective properties 
(Hosseinzadeh & Nassiri-Asl, 2014). 

Tannins 
Tannins are not particularly nutritious; however, recent 

research has discovered inverse correlations between 
esophageal cancer and tannin consumption (Chung et al. 
2010). Fortunately, strong evidence has pointed to the 
presence of tannin in C. cartilaginea extracts (Abdu Galib 
et al. 2016b; Al-Shayeb, 2012; Areqi et al. 2021; Jadoon 
et al. 2015; Kamel et al. 2009), leading to the hypothesis 
that tannin may be a key player in C. cartilaginea's cancer 
chemoprevention activity in folk medicine (Mukhtar et al. 
1994; Nishida et al. 1994; R & Youssef, 2013). 

Medicinal Effects of C. Cartilaginea Extracts 
C. cartilaginea contains many phytochemical 

compounds which are known to have curative behaviors 
against various pathogens (Abdu Galib et al. 2016a; 
Adegboye et al. 2010; Sadeek et al. 2019). As a result, 
different medicinal effects and activities have been 
observed from the plant’s extracts, which will be discussed 
in this section. 

Anti-inflammatory activity 
Formalin has been used before as an inflammatory 

inducer (AL-Mahbashi et al. 2018). When injected into 
rats, it produces a biphasic response in which neurogenic 
pain is observed in the first phase and actual inflammation 
is perceived in the second phase, resulting in edema. 
Their C. cartilaginea methanol leaf extracts, on the other 
hand, inhibited rat edema significantly, with results 
comparable to diclofenac sodium, a common anti-
inflammatory drug (Scholer et al. 1986; Ulubay et al. 2018; 
Uslu et al. 2010). This suggests that the extract and the 
drug may have similar biological effects. The anti-
inflammatory activity of C. cartilaginea was further 
demonstrated by evidence of its use as an anti-ulcer 
remedy (up to 97.7 percent inhibition using fresh leaves; 
96.81 percent inhibition using dried leaves) (Areqi et al. 
2021). 

The presence of alkaloid, flavonoid, coumarin, 
phenolic, and tannin compounds in the leaf extract may 
have contributed to its anti-inflammatory activity (Perez, 
2001). It should be noted, however, that no significant 
difference was found between 200 and 400 mg/kg doses 
of the leaf extracts and diclofenac, indicating a threshold 
to their effectiveness.  

Anti-oxidant activity 
Free radicals are frequently produced by the body as 

a result of aerobic metabolism and can usually cause 

oxidation damage to various parts of neighboring cells. 
This sparked a huge interest in research on dietary anti-
oxidants, particularly in plants, because many phenolic 
compounds have been shown to have radical-scavenging, 
anti-oxidant properties (Fang et al. 2002). 

Except for the essential oil extract, all methanol 
extracts of C. cartilaginea demonstrated anti-oxidant 
activity. According to (AL-Mahbashi et al. 2018), the 
highest activity was found in the leaf extract, which had an 
IC50 value of 91.8 g/ml. The twigs and stem extracts were 
next, with IC50 values of 502 and 584 g/ml, respectively. 
This could be due to the large number of secondary 
metabolites found in the extracts, as suggested by a study 
that used DPPH, ABTS scavenging, MC, and hydrogen 
peroxide scavenging assay methods to determine the 
plant's anti-oxidant (Al-Qudah et al. 2018). This was 
further confirmed in a study on Egyptian samples of C. 
cartilaginea, which showed better results compared to 
CHCl3, a well-established strong anti-oxidant (Hamed et 
al. 2007c). 

This activity found in C. cartilaginea extracts may aid 
in the prevention of a variety of human disorders caused 
by free radicals, including atherosclerosis, arthritis, 
gastritis, and cancer (El-Hela & Abdullah, 2010). Another 
potential application for this would be anti-aging creams, 
which has already been done with other plants with similar 
anti-oxidation properties (Baxter, 2008; Bravo et al. 2016; 
Jadoon et al. 2015). 

Anti-bacterial activity 
Although C. cartilaginea extracts have been widely 

used and praised in Arab cultures for their anti-bacterial 
properties (Hinai et al. 2020; Weber, 2011), several 
studies have shown that such activity is weak in methanol 
leaf and twig extracts (MIC values of 5.0 mg/ml) (AL-
Mahbashi et al. 2018). A study in Iran, on the other hand, 
found that extracts made from the aerial parts of C. 
cartilaginea had strong anti-bacterial activity. The extract 
was antibacterial against S. aureus, E. coli, and P. 
aeruginosa, with MIC values of 13.69, 62.5, and 52.08 
g/ml, respectively (Hafezan, 2015). This disparity could be 
due to differences in sample environments, quality, or 
quantity (Saeki et al. 2010). 

Cytotoxic activity 
Cancer chemoprevention is one of the most intriguing 

properties of C. cartilaginea extracts in traditional 
medicine, owing to their cytotoxic activity. However, this 
property is debatable, as some studies claim that C. 
cartilaginea leaves methanol extract had no cytotoxic 
effect (>50 g/m) on lung (A-427), urinary bladder (5637), 
and breast (MCF-7) cell lines (Mothana et al. 2009). 
Another study found that methanol extracts of C. 
cartilaginea flowering branches have no cytotoxic effect 
(>50 g/m) on MCF-7, human hepatocellular carcinoma 
(HepG-2), mouse fibrosarcoma (WEHI-164), A549, and 
Madin-Darby bovine kidney (MDBK) cancer cells (Esmaeili 
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et al. 2014; Sowemimo et al. 2013). 
Other studies, on the other hand, produced different 

results. One of those studies found that methanol extracts 
of C. cartilaginea twigs had high cytotoxic activity against 
lung cell lines (A-549), with the stem extract having slightly 
lower activity (AL-Mahbashi et al. 2018). This is most likely 
due to a difference in concentration ranges, as the twig 
methanol extract with the lowest IC50 value required 57.5 
g/ml, whereas other studies used 50 g/ml as the maximum 
concentration and deemed anything above that threshold 
"non-cytotoxic." 

Hypotensive and spasmolytic activities 
Scientists were among the first to investigate the 

hypotensive and spasmolytic activities of C. cartilaginea 
(Hassan Gilani, 1994). This study discovered a link 
between the dose of leaf extract administered to 
anaesthetized rats and a decrease in blood pressure and 
heart rate. They tried doses ranging from 1 to 10 mg/kg 
and discovered that atropine (1 mg/kg) had no effect on 
these effects. 

Larvicidal activity 
Mosquito-borne diseases have been a major source 

of concern in Saudi Arabia (Khormi & Kumar, 2005). This 
created an immediate need for insecticides, the synthetic 
version of which would pollute the environment and cause 
resistance in vector species. 

This prompted a search for natural insecticides to 
combat mosquito larvae, and C. cartilaginea fruit extracts 
proved to be effective in this regard (Abutaha & Al-
Mekhlafi, 2014). The presence of phytochemicals such as 
alkaloids, phenols, terpenoids, and essential oils in the 
fruit extract may have caused this larvicidal activity. These 
findings, however, were not found in C. cartilaginea leaf 
extracts. 

Toxicological activity 
C. cartilaginea leaf extracts have been shown in 

numerous studies to have no toxicological activity. AL-
Mahbashi et al. (2018) demonstrated it experimentally with 
doses as high as 5000 mg/kg, with little to no toxicological 
or behavioral changes in the rats used. This was 
supported further by studies assessing larvicidal activity 
(Abutaha & Al-Mekhlafi, 2014). 

CONCLUSION 
To conclude, C. cartilaginea extracts exhibit a wide range 
of medicinal activities and properties. Phytochemical 
screenings to identify active biological players were 
ubiquitous, and the most important chemicals have been 
discussed in great detail throughout this review. The 
studies reported in this paper have discussed and 
scientifically confirmed many medicinal effects and 
activities that were heretofore only well known in 
traditional medicine, such as anti-inflammatory, anti-
oxidant, anti-bacterial, cytotoxic, hypotensive, spasmolytic, 

larvicidal, and toxicological activities. We also believe in 
the foundation for development research into the effects of 
variable phytochemical presence on plant structure-
activity relationships. This could lay the groundwork for the 
world to discover the wonders of C. cartilaginea, which 
could lead to effective drug discoveries. 
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