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ABSTRACT 

The best sources of information for many prospective medications are believed to be plants. 

Since ancient times, medicinal plants have been utilized to treat a variety of illnesses. The 

medicinal plants' diverse components are used to extract the bioactive substances, such as 

various phytochemicals, for use as traditional herbal medicines. Due to the fact that they are 

made from natural ingredients, they are considerably safer, more effective at treating a wide 

range of conditions, and have fewer side effects than other medications. Pharmaceuticals 

frequently make use of secondary metabolites such tannin, saponin, flavonoids, alkaloids, and 

phenolic chemicals. As a result, several plants are utilized as medication to treat various 

illnesses. Tropical medicinal plant Piper cubeba, often known as "Kabab Chini," is widely used 

in Indonesia and other parts of the world. A marker known as cubebin is 3,4-bis(2H-1,3-

benzodioxol-5-ylmethyl)oxolan-2-ol. There have been various techniques developed to 

analyse Piper cubeba, including spectrometry and chromatography, and it has been reported 

that it is a potential medicinal plant with various phytochemicals and uses in antimicrobial, 

anti-inflammatory, antibacterial, antioxidant, anti-cancerous, hepatoprotective, 

nephroprotective, and antileishmanial activity. They have been created to recognise and 

measure this active component, which is present in the majority of plant materials and differs 

for Cubebin. Because Piper cubeba has a wide spectrum of biological activities, this review of 
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the literature attempts to detail its phytochemicals and pharmacological qualities as well as the 

benefits and drawbacks of each method. 

Keywords:  Cubebin, Piper cubeba, Kabab Chini, Phytochemical Constituents, Pharmacological 

Activities 

INTRODUCTION 

Various analytical methods have been 

developed to detect Cubebin, and each 

method has advantages and disadvantages 

of its own. 

For instance, whereas the 

spectrophotometric method can only offer 

the total Cubebin content, alternative 

cutting-edge technologies can 

simultaneously quantify each Cubebin. By 

doing this, it is hoped that the general public 

will be motivated to select an analytical 

strategy that will best suit their individual 

needs. The fruit of Piper cubeba is often 

used as a spice and has also been used to 

treat a number of illnesses, including 

enteritis, syphilis, gonorrhoea, diarrhoea, 

dysentery, and asthma [16]. also inhibits the 

hepatitis C virus protease Antiparasitic and 

antibacterial properties are two biological 

actions of Piper cubeba essential oils [31, 

32] as well as insecticidal properties [33]. 

Scientific proof of the diverse 

pharmacological effects of Piper cubeba 

and its many derivatives is available. 

 
 

                                            
Figure 1: Piper cubeba                                                   Figure 2: Structure of Cubebin 

  
 
PHYTOCHEMICALS 

CONSTITUENTS:  

As therapeutic agents in the development of 

new drugs, the bioactive chemicals from 

Piper species have been extremely 

important [17]. The formation of 

characteristic chemical components such 

benzoic acids, amides, and chromenes, as 

well as terpenes, phenylpropanoids, lignans, 

other phenolics, and a number of alkaloids, 

pigeonholes the phytochemicals of Piper 

species [18, 19]. This species' barrier 

contains a lot of piperine, an alkaloid [20]. 

The main ingredients of Piper cubeba 
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essential oil are sabinene, -elemene, and 

cubebol [21]. Essential oil monoterpenes 

such as sabinene, -thujene, -elemene, 

careen, 1, 4-cineol, and 1, 8-cineol, 

sesquiterpenes such as b-caryophyllene, 

copaene, - and - cubebene, d-cadinene, 

cubebol, and germacene, and various 

lignans, such as the dibenzylbutyrolactone 

lignin i.e. (-) cubebin [22, 23]. 13 lignans 

were discovered in the fruits, 15 in the 

leaves, and only five in the stalk of the 

Indonesian plant P. cubeba, according to a 

lignin profile. Piper cubeba has so far been 

linked to 24 lignans [24-28]. Furanofuran 

lignans, which are frequently found in the 

genus Piper, such as cubebin, hinokinin, 

yatein, and isoyatein, as well as neolignans 

with unusual structures like kadsurin A and 

piperenone, make up the chemical structures 

of lignans. Allo aromadendrene, -

muurolene, -phellandrene, -pipene, -

terpinene, -terpineol, asrone, -pinene, -

bisabolene, -bicyclosesquiphellandrene, 

calamine, cesarone, cubebic acid, cubenol, 

cubebinolide, epicubenol, -g-humulene both 

Prabhu. Some lignans from Piper cubeba 

have been isolated by Prabhu and 

Mulchandai [25], and neolignans have been 

isolated by Badheka et al. [26, 27]. 

suppliers.  

PHARMACOLOGICAL ACTIVITY: 

The fruit of Piper cubeba is often used as a 

spice and has also been used to treat a 

number of illnesses, including enteritis, 

syphilis, gonorrhoea, diarrhoea, dysentery, 

and asthma [16]. also inhibits the hepatitis C 

virus protease There have been reports of 

anti-parasitic [31], anti-microbial [32], and 

insecticidal properties of Piper cubeba 

essential oils. Scientific proof of the diverse 

pharmacological effects of Piper cubeba 

and its many derivatives is available. 

Antimicrobial activity: 

The Piper cubeba extracts have antibacterial 

action against a number of different bacteria 

and fungi [22]. Pumilus cubeba essential oil 

shows antibacterial action against B. 

subtilis, B. pumilus, C. diphtheria, Vib. 

cholera, Sal. Typhi, Stre. Pyogenes, Ps. 

Solanacearum, E. coli, Staph. aureus, Sal. 

Typhi, Sal. Paratyphi, and Pestalotia 

species [12] as well as against B. pumilus, S. 

f Alcoholic, acetonic, chloroformic, and 

water extracts of P. cubeba's fruit powder all 

have antibacterial action against gram-

negative bacteria. gram-positive 

Staphylococcus aurous, Pseudomonas 

aeruginosa, and Escherichia coli [35]. 

Aspergillus fumigates A. flavus, Curvularia 

plunata, Trichoderma vird, Alternaria 

tenuis, penicillum funiclosum, Penicillium 

javanicum, P. striatum and Fusarium solani 

were among the fungi that the fruit oil of 

Piper cubeba significantly inhibited [36]. 

When employed against Bacillus typhosus 

and the influenza virus, cubeb oil, which is 

extracted from P. cubeba, is effective [4]. 

Anti-inflammatory activity:  
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Piper species could serve as alternatives to 

synthetic anti-inflammatory drugs, as 

research has demonstrated that synthetic 

anti-inflammatory drugs such as NSAISs 

and steroids are often associated with 

adverse effects [37, 38] when compared to 

natural compounds. Choi and Hwang, [36] 

has been reported that methanolic extract of 

fruits powder of Piper cubeba have anti-

inflammatory activity. Several species of 

Piper cubeba were found to have anti-

inflammatory activities [39]. The essential 

oil of Piper cubeba is uses in painful and 

inflammatory conditions [40]. Anti-

inflammatory activities of Piper cubeba has 

been studied using chemically-induced 

edema and arthritis in in vivo [36]. Since 

research has shown that synthetic anti-

inflammatory pharmaceuticals, such as 

NSAISs and steroids, are frequently linked 

to negative consequences [37, 38], piper 

species may be used as substitutes for 

synthetic anti-inflammatory medications. 

According to Choi and Hwang [36], 

methanolic extract of Piper cubeba fruit 

powder exhibits anti-inflammatory 

properties. It was discovered that certain 

Piper cubeba species had anti-inflammatory 

properties [39]. Piper cubeba 's essential oil 

is used to treat inflammatory and painful 

disorders [40]. Piper cubeba 's anti-

inflammatory properties have been 

investigated in vivo utilising chemically 

produced edoema and arthritis [36]. 

According to Desouza et al. [41], cubebin's 

active ingredient was extracted from Piper 

cubeba and exhibits anti-inflammatory 

properties. Cubebin, a phytochemical, may 

have anti-inflamatory activity [42]. 

Antibacterial activity: 

When tested for antibacterial activity 

against gramme (-) Pseudomonas 

aeruginosa, gramme (+) Escherichia coli, 

and gramme (+) Staphylococcus aureus, the 

fruit powder of Piper cubeba was extracted 

in alcoholic, chloroformic, acetonic, and 

water [43]. According to Khan and Siddiqui 

[44], Piper cubeba has antibacterial 

properties that can be used to treat 

Salmonella typhi, Staphylococcus albus, 

Bacillus megaterium, Pseudomonas 

aeruginosa, and E. coli infections. Although 

the chloroform extract shows antibacterial 

activity against both gramme positive and 

gramme negative bacteria, it only has a 12 

mm effect on E. coli, a 10 mm effect on P. 

aeruginose, and an 11 mm effect on S. 

aureus [44]. Bacillus subtilis, Vib. cholera, 

Sal. Typhi, Strepfaecalis, Strep. Pyogenes, 

B. pumilus, Ps. Solanacearum, B. subtilis, E. 

coli, Staph. Aureus, Sal. typhi, Sal. 

paratyphi, and Pestalotia spp. are all 

susceptible to the antibacterial properties of 

Piper cubeba [9]. 

Antioxidant activity:  

The antioxidant capacity of piper species, 

which are frequently utilised in traditional 

medicine and food, was evaluated. 
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According to research by Muchandi et al. 

[45], Piper cubeba 's methanol extract has a 

significant potential for DPPH free radical 

scavenging action. High antioxidant activity 

can be seen in Piper cubeba ethanolic 

extracts [46]. Piper cubeba has been 

explored and examined by Aboul-Enein et 

al. [47] for its ability to search for free 

radicals, hydroxyl radicals (HO), and 

superoxide anion radicals in various types of 

systems. Choi and Hwang [48] looked into 

the effects of Piper cubeba on the rat's 

plasma antioxidant system and lipid levels. 

results in a decrease in malondialdehyde and 

a rise in HDL cholesterol and antioxidant 

enzyme activity in rats. At a concentration 

of 200 g/mL, the ethanolic extract of Piper 

cubeba fruit powder exhibits strong 

antioxidant properties, including DPPH 

scavenging (93.88%), nitric oxide 

scavenging (89.06%), and hydroxyl radical 

scavenging (87.69%) [49, 50]. Alkaloids, 

glycosides, tannins, phenolics, and other 

primary secondary metabolites with 

significant antioxidant activity are abundant 

in the ethanolic extract of Piper cubeba. 

Some endogenous antioxidants, including -

tocopherol, ascorbic acid, -carotene, and 

uric acid, operate as intracellular protective 

cells that protect against free radicals 

damage and extensive lyses in living 

systems, such as glutathione peroxidase, 

superoxide dismutase, and catalase [46]. 

Anti-cancerous activity: 

The growth of the human breast cancer cell 

line MCF-7, which is stimulated by -

estradiod, is markedly inhibited by the 

ethanolic extract of Piper cubeba [51]. 

According to Yam et al. [52], ethanolic 

extract P9605 reduced DNA synthesis and 

caused apoptosis in androgen-dependent 

LNCaP human prostate cancer cells to 

decrease their ability to proliferate. In 

androgen-free PC-3 prostate cancer cell 

lines, this antigrowth effect was less 

pronounced. The Piper cubeba fraction 

shown cytotoxic effect against breast cancer 

cells as well as healthy breast cells, and it 

also had decreased toxicity toward healthy 

fibroblast cells. According to numerous 

reports, the bioactive components of crude 

extracts from Piper species exhibit 

inhibitory effects on tumour cell lines and 

may be potential sources of new anticancer 

medications [53, 54, 55, 56]. They have an 

impact on cancer cells and can act as 

chemopreventive measures to stop the 

spread of malignant tissue [57, 58]. Piper 

cubeba fraction's cytotoxic effect on MCF-

7, MDA-MB-468, MDA-MB-231, and 

L929 cells appeared to have promoted 

apoptosis and reduced cell proliferation 

[59]. The primary components of Piper 

species that inhibit the proliferation of 

cancer cell lines are alkaloids and amides 

[60]. However, through the stimulation of 

cell death by apoptosis, the phytochemicals 

of lignans extracted from P. cubeba and its 
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essential oil show anti-cancerous activity in 

metabolic pathways [61]. Six human cancer 

cell lines (HT29, HCT196, A549, K562, Kb, 

and SiHa) have anticancer activity when 

exposed to lignin derivatives in an in vitro 

environment [60].  

Hepatoprotective activity:  

There are gastrointestinal and 

hepatoprotective effects of piper species 

[60]. The carbon tetra chloride (CCl4) that 

caused serum marker enzymes and total 

protein was inhibited by the ethanol extract 

of Piper cubeba fruits [22]. The presence of 

normal hepatic cords, the lack of necrosis, 

and the lack of fatty infiltration were 

observed in the histology of animal liver 

sections treated with ethanolic extracts of 

Piper cubeba [61, 62], further attesting to 

the hepatoprotective effect. Serum glutamic 

pyruvate transaminase (SGPT) and serum 

glutamic oxidase (SGOT), which 

maintained and repaired plasma membrane 

and hepatic tissue when damage was 

produced by CCl4 [68, 69, 70], were 

decreased by the Piper cubeba fruit extract. 

Nephroprotective activity:  

The serum levels of urea and serum 

creatinine were dramatically lowered when 

the fruit powder of Piper cubeba was 

administered orally in the form of 

suspension at doses of 800 mg/kg and 100 

mg/kg in pre-treated and post-treated rat 

models against gentamycin-induced 

nephrotoxicity. Based on biochemical 

assessment and histological analysis of the 

treated kidney, the nephroprotective effect 

was evaluated [63]. It is used to treat kidney 

and bladder calculi as well as genitourinary 

diseases [62]. 

Antileishmanial activity: 

The Piper cubeba extracts in methanol, 

ethyl acetate, acetone, and n-hexane have 

strong antileishmanial activity against 

Leishmania donovani in an in vitro setting 

[65]. Significant antileishmanial activity 

was demonstrated by piplartine and cubebin 

in vitro at 100 m. 

CONCLUSION:  

The important class of phytochemicals 

known as lignans has been associated with a 

wide range of pharmacological effects. The 

essential phytochemical embelin belongs to 

the class of benzoquinone alkaloids and 

contains antifungal, anthelmintic, 

carminative, antibacterial, hypoglycemic, 

and antifertility effects. In order to find and 

measure Embelin in various natural sources, 

it is important to explore different analytical 

procedures. The current review will 

therefore help researchers in their future 

work. The use of medicinal plants in the 

treatment of many ailments is possible. 

Various conditions are frequently treated 

with Piper cubeba (Kabab chini) in 

traditional medicine. The review article's 

investigation of P. cubeba's phytochemical 

components and pharmacological 

properties—such as antimicrobial, anti-
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inflammatory, antibacterial, antioxidant, 

anti-cancerous, hepatoprotective, 

nephroprotective, and antileishmanial 

activity—established the validity of the 

plant. This has created fresh avenues for 

ongoing research into crucial processes.  
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