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Abstract 

Vernonia cinerea (VC) is a ubiquitous weed in tropical and subtropical regions. It was 

traditionally used to treat health issues by various cultures, but today little is known to the 

new generation about its high medicinal values, how to use it as a quick first aid, and its 

commercialization potential. A literature search found that VC has been extracted using 

various kinds of solvents for different polarities of phytochemical extraction. 

Interestingly, the food-grade solvents such as ethanol and water were found to be suitable 

to extract the active ingredients from VC for major therapeutic applications such as 

antioxidants, anti-diabetic, anti-inflammatory, anti-cancer, and anti-microbial as well as 

being a wound healer, hepato-protective, and ease the smoking withdrawals symptoms. 

The spray-dried water extracts are currently innovated into different forms of 

nutraceutical products. The high toxicity threshold allows the utilisation of VC as home 

remedies in the form of fresh, dried, and water extracts for oral intake, while the extracts 

using common alcohol/spirit and oil can be made for topical applications. This review 

aimed to give an insight into the commercialization potential of VC as a nutraceutical 

product and the reestablishment of homemade first-aid remedies for various health 

conditions especially among the people in rural areas. 

1. Introduction 

World Health Organisation reported that 70% of the 

world population is using herbs in their health 

management (Mohamad et al., 2019). The developing 

countries especially in the rural areas use them regularly 

as a part of their medication system. The drive to use 

herbs for health management is mainly due to costless, 

accessibility and supported by folkloric practices 

(Islahudin et al., 2017). Many scientific investigations 

have been conducted to validate the therapeutic potential 

of medicinal herbs (Mohamad et al., 2022; Zainol et al., 

2021; Abdul Majid et al., 2022). Vernonia cinerea (VC) 

is one of the common tropical weeds which is highly 

therapeutic. Nonetheless, there is limited information on 

the bioprospecting of VC.  

Traditionally, VC has been used in the form of raw 

coarse powder and extract (powder or liquid) for the 

treatment of many illnesses. The decoction of the whole 

plant is traditionally used to treat cough, insomnia, fever, 

dysentery and hepatitis (Quattrocchi, 2012). Meanwhile, 

the leaves of VC and its paste are used to reduce 

headaches. The leaf juice can be combined with honey to 

treat malaria, while its ground form is used for 

conjunctivitis and skin disease treatments (Quattrocchi, 

2012; Hussain et al., 2015). The leaf juice also can be 

either used alone or in combination with the leaves of 

Lynonia ovalifolia (Wall.) Drude for treating wounds 

(Manandhar, 1991; Joshi and Joshi, 2000; Kumar et al., 

2013). The root of VC is traditionally used as a remedy 

for filariasis, elephantiasis, helminthic infestation and 

viral fevers. Meanwhile, its seeds are used to treat 

arthritis, dysuria, colic, cough, worm infestation, and 

skin diseases (Quattrocchi, 2012; Hussain et al., 2015).  

VC has been intensively studied in Asian countries, 
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especially India, Thailand, Malaysia, China, Bangladesh, 

Philippines, Cambodia, and Nepal. Most of the studies 

were done for the phytochemical screening and 

pharmacological activities of VC (Hussain et al., 2015). 

In this review, we aim to highlight the most effective 

processing techniques in extracting the active ingredients 

of VC and its commercialization potential. It is hoped 

that this review may enlighten the wisdom of wild herbs 

utilization towards any interested parties or researchers 

in producing nutraceutical products specifically from 

VC. 

 

2. Botanical background of Vernonia cinerea  

VC can be found in tropical and subtropical areas 

(Johnson, 2012). The species are weed-like plants, fast-

growing, and can easily grow unintentionally in gardens, 

in a vase, on the roadside, or any ground alongside 

normal weed. The plant is an Angiosperms or flowering 

seed plant due to the presence of flowers. The plant is a 

type of annual plant where that can be spotted in a single 

season and die the next season (Harborne and Baxter, 

1996). The plant is herbaceous as the stem tissue is 

green, flexible, and has no woody structure. The plant 

grows as a shrub or in dense patches which can be seen 

clearly by its structure of multi-stemmed. The mode of 

nutrition is autotrophic; produces energy and food from 

inorganic compounds and light for growth (Weathers et 

al., 2021). 

The nature of the stem is solid, covered with a hair-

like structure and the growth form is erect as the stem 

grows vertically and upwards. VC has a white or brown 

taproot system which has a bulky mother root that grows 

vertically downwards and the remaining root is sprouting 

from the mother root. The colour of the leaf is green, 

attached to the stem via petiole which is a short or 

winged petiole, and only one leaf per petiole. The 

arrangement pattern is in an alternate manner in which a 

single leaf attaches at one node of the stem in one 

direction, while the next leaf attaches further than the 

nodes in the opposite direction. The leaf shape is ovate, 

an egg-like shape, or can be obovate which has a broader 

tip and the leaf venation or veins are observed as a 

pinnate structure where multiple secondary veins are 

attached to the main veins and then run parallel to each 

other from the centre towards leaf margin. The side of 

the leaf or leaf margin shows a blunt serrated or toothed 

and comes with no fixed shape or distance from another. 

The apex or tip of the leaf is seen as an acute shape as 

the tip ends with a short sharp point, while the base of 

the leaf is seen as obtuse or broader (Zakir et al., 2020). 

The flower is seen in white, light purple, or pinkish 

colour. The flower location is terminal where the flower 

grows at the top of the stem, while the symmetry of the 

flower is radial. The flower of VC is in a composite 

family where the flowers form an inflorescence; the 

arrangement of small flowers into a big flower at the 

floral axis (Allred, 1982). One inflorescence can have up 

to five flowers from different branches, while one plant 

can have multiple inflorescences. The individual flower 

is shaped as urceolate, a look of swelling at the bottom 

and curving slightly inwards at the top. VC’s fruits are 

oval achenes covered with fine whitish hairs and slightly 

tapered at the bottom (Zakir et al., 2020). The overview 

of VC is illustrated in Figure 1. 

 

3. Bioactivities of Vernonia cinerea 

The therapeutic potential of VC had been reported 

immensely in the previous reports of its bioactivities 

such as anti-inflammatory, antimicrobial, anticancer, 

antidiabetic, anti-smoking aid, antioxidant and 

ameliorative activity of various plant parts (aerial, 

leaves, root, stem, or as a whole plant). The bioactivities 

of VC are summarized in Table 1. 

3.1 Anti-inflammatory activity 

In a Wistar rats model of carrageenan-induced paw 

oedema, different kinds of solvent extracts (aqueous, 

hydroalcoholic, ethanol, and chloroform) from VC stem 

showed inhibition of the inflammation in the range of 

11.11 – 16.66% at a dose of 500 mg/kg while the 

positive control (diclofenac sodium) showed comparable 

inhibition of 11.11% at a dose of 50 mg/kg (Singh et al., 

2014). There were also similar observations reported in 

an anti-inflammatory study of VC’s methanol extract 

(whole plant) tested on a similar animal model. In 

addition, the study reported a decrease in pro-

inflammatory cytokines (IL-1β, TNF-α, and IL-6) levels 

detected in the rat serum (Pratheesh and Kuttan, 2009). 

3.2 Antimicrobial activity 

The aerial part of VC was reported to have 

antimicrobial activity against Pseudomonas aeruginosa, 

Citrobacter freundii, Escherichia coli, Acinetobacter 

calcoaceticus, Acinetobacter anitratus, Bacillus 

Figure 1. Overview of Vernonia cinerea’s whole plant, 

flowers and leaves. 
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licheniformis, Micrococcus spp., Staphylococcus 

epidermidis, S. aureus, Erwinia sp., Bacillus cereus, 

Serratia marcescens, S. saprophyticus, Yersinia 

enterocolitica, Shigella sonnei, Morganella morgana, 

Enterobacter aerogenes, Candida albicans, and 

Cryptococcus neoformans, with inhibition zones of 8-20 

mm and MIC value of 1.56-50 µg/mL. The methanol 

extract of VC showed the most potent antimicrobial 

activity compared to its fractions (diethyl ether, 

chloroform, ethyl acetate and butanol), especially against 

C. albicans (Latha et al., 2009). A similar observation 

was observed for hexane, ethyl acetate, and chloroform 

fractions of VC (whole plant) whereby all extracts were 

mostly active against C. albicans compared to the tested 

bacteria such as S. aureus, P. aeruginosa, P. vulgaris, E. 

coli and K. pneumonia (Sonibare et al., 2016). 

Antibacterial activity against S. aureus was also reported 

on the chloroform and alcoholic extracts of VC’s leaf 

and stem. The inhibition zones were observed in the 

range of 19.33 to 21.00 mm. Ciprofloxacin was used as a 

positive control and showed 26.66±1.20 mm of 

inhibition zone (Singh et al., 2014). In another study, 

methanol extract of the VC’s root showed inhibition 

activity against S. aureus with the highest inhibition zone 

(16.93 mm) at the lowest concentration tested, 25 mg/mL 

(Tantengco et al., 2016). 

3.3 Antidiabetic activity 

Antihyperglycemic activity of ethanol extract of VC 

as well as its isolated compound, sesquiterpene lactones, 

had been reported whereby a reduction of the blood 

glucose level was observed in the alloxan-induced 

diabetic mice (Choudhary et al., 2013). A clinical trial of 

VC had also been carried out on 48 patients diagnosed 

with type 2 diabetes mellitus. The patients received the 

treatment for six months with the consumption of 2 g 

pills of VC, three times a day. The first group received 

the treatment of VC for three months, followed by a 

placebo for another three months, while the second 

Plant’s part Extracts Bioactivities References 

Whole plant 

Methanol 
  
  

Anti-inflammatory and 

antioxidant 
Chemo-protective 
Neuroprotective 
Anticancer 

Khay et al. (2012); 

Pratheesh Kumar and 

Kuttan (2009); Pratheesh 

Kumar and Kuttan (2010); 

Reddy et al. (2012) 
Ethanol Antidiabetic Choudhary et al. (2013) 
Hexane, chloroform, and 

ethyl acetate fractions 
Antimicrobial and 
antioxidant 

Sonibare et al. (2016) 

Alkaloid and 

dichloromethane 
Antimalarial Soma et al. (2017) 

Water 
  

Antidiabetic 
Anticancer 
Hepato-protective 

Gokilaveni et al. (2006); 

Naowaboot et al. (2018); 

Supabphol et al. (2013) 
Spray and freeze-dried water 

extract 
Antioxidant and anti-

smoking aid 
Kanthain et al. (2020) 

Aerial 
Methanol Antimicrobial Latha et al. (2009) 
Water Anticancer Supabphol et al. (2013) 

Stem 

Methanol Antioxidant 
Goggi and Malpathak 

(2017) 
Water, hydro-alcoholic, 

ethanol, and chloroform 
Anti-inflammatory 

Singh et al. (2014) 
  

Chloroform and ethanol Antibacterial Singh et al. (2014) 

Leave 

Methanol 
Antioxidant 
Antidiuretic 

Goggi and Malpathak 

(2017); Adeboye et al. 

(1997) 
Water Antidiuretic Adeboye et al. (1997) 

Chloroform 
Diuretic 
Antibacterial 

Adeboye et al. (1997); 

Singh et al. (2014) 

Ethanol 
Antibacterial 
Antioxidant 
Hepato-protective 

Leelaprakash et al. 

(2011); Nishadh et al. 

(2013); Singh et al. (2014) 

Root 

Methanol 
  

Antibacterial 
Antioxidant 

Goggi and Malpathak 

(2017); Tantengco et al. 

(2016) 

Water Antioxidant 
Goggi and Malpathak 

(2017) 
Pill (6 g) Antidiabetic Sayeed et al. (2013) 

Table 1. Summary of reported V. cinerea’s bioactivities 
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group received the treatments in the opposite sequence. 

This study showed that the blood glucose and glycated 

haemoglobin levels were reduced among the patients for 

both groups receiving the treatment and well-tolerated 

with no effect on the vital organs such as kidneys and 

liver. The blood biochemical parameters were observed 

to be in the normal range as well (Sayeed et al., 2013). 

Furthermore, it had been reported that the water extract 

of VC potentially improved insulin sensitivity in the 

obese mice induced with a high-fat diet by the increase 

of AMPK, PI3K, and Akt phosphorylation in the liver, 

skeletal muscle, and epididymal white adipose tissue as 

well as by the reduction in metabolic parameters such as 

hyperinsulinemia, hyperlipidemia, and hyperleptinemia 

at 250 and 500 mg/kg of treatment (Naowaboot et al., 

2018). 

3.4 Ameliorative and antioxidant activity 

A study was done to investigate the protective role of 

VC’s methanol extract (whole plant) by intraperitoneal 

treatment on Balb/c mice induced with 

cyclophosphamide (CTX), an anti-neoplastic drug. The 

administration of the extract and CTX synergistically 

reduced the tumour in mice as well as reduced the 

intestinal damage caused by the CTX. The reduction of 

pro-inflammatory cytokines was observed with an 

improved haematological and biochemical profiles of the 

treated mice (Pratheeshkumar and Kuttan, 2010). The 

ameliorative activity of VC also had been studied on 

catalepsy-induced rats (haloperidol-induced) in the 

evaluation of its neuroprotective effect. Ethanol extract 

of VC may contribute to enhanced locomotion by 

causing a reduction in the glutamate level of treated rats. 

The neuroprotective effect was observed to be 

comparable to the positive control, L-DOPA, in rats 

treated with 400 mg/kg of ethanol extract (Reddy et al., 

2012). 

The hepatoprotective effect of aqueous extract of VC 

(whole plant) had been studied on albino Wistar rats 

which were induced with carbon tetrachloride (CCl4). 

There was a total of five groups observed in this study 

whereby it was found that the activity of liver enzymes 

such as alkaline phosphatase (ALP), aspartate 

aminotransferase (AST), acid phosphatase (ACP), and 

alanine transaminase (ALT) was inhibited in the 

treatment groups (Gokilaveni et al., 2006). Thus, the 

study suggested that the oral treatment of VC’s aqueous 

extract may potentially possess an ameliorative role by 

its hepatoprotective activity with no adverse effect. In 

another study done on the CCl4-induced albino Wistar 

rats, ethanol extract from VC’s leaves was investigated 

for its hepatoprotective effect in 14 days of treatment. An 

increased level of oxidative liver enzymes and inhibition 

of lipid peroxidation by VC extract was observed. The 

study findings showed the association of the antioxidant 

activity of VC extract with its hepatoprotective role in 

the liver damage of rats (Nishadh et al., 2013). A similar 

observation was also reported in a seven-day treatment 

of ethanol extract of VC’s leaves on the albino rats. This 

study also tested the radical scavenging activity of the 

ethanol extract by DPPH and ABTS scavenging assay 

whereby the antioxidant activity was observed to be in a 

dose-dependent manner (Leelaprakash et al., 2011). 

Ethyl acetate fraction of VC (whole plant) had been 

reported to show the highest antioxidant activity in a 

DPPH scavenging assay, followed by hexane and 

chloroform fractions (Sonibare et al., 2016). Besides, a 

total of 21 extracts of different solvent extraction 

(petroleum ether, water, acetone, methanol, ethanol, 

chloroform, and ethyl acetate) were tested for antioxidant 

activity from the leaf, stem, and root of VC. The 

methanol extract of all plant parts showed the highest 

antioxidant activity in the DPPH and ABTS scavenging 

assay (Goggi and Malpathak, 2017). 

3.5 Anti-smoking aid 

Previous studies have also been reported on the 

potential of VC as an anti-smoking aid. In 2009 and 

2010, VC was formulated in the form of condensed juice 

and tea (3 g per tea bag) to evaluate the smoking 

cessation rate among smokers whereby reductions in 

smoking rates were observed among smokers as 

compared to the control group (Wongwiwatthananukit et 

al., 2009; Leelarungrayub et al., 2010). Meanwhile, 

another study reported on the inhibitory activity of VC’s 

isolated compounds against monoamine oxidases (MAO-

A and MAO-B) and human cytochrome P450 2A6 

(CYP2A6) which are responsible for dopamine and 

nicotine metabolism (Prasopthum et al., 2015). The 

content of nicotine in VC (water extract) was also 

previously studied and the findings showed that leaves 

contained higher nicotine content than flowers while 

none was identified in the stem of VC (Ketsuwan et al., 

2017). A systematic review and meta-analysis of five 

randomized controlled trials were conducted in a 

previous study to summarize the smoking cessation 

effect of VC. The study findings showed an increase in 

the smoking cessation rate in the treatment group 

compared to the control group (Puttarak et al., 2018). 

Recently, a study also was conducted on VC (whole 

plant) to evaluate its antioxidant activity and anti-

smoking potential. The antioxidant activity was reported 

on the spray-dried and freeze-dried extract in the DPPH 

and ABTS scavenging assays. Pilot-scale production of 

hard candy was done using the spray-dried extract, with 

a nicotine content of 2.35 mg for each candy, and further 

suggested as an anti-smoking aid (Kanthain et al., 2020). 
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3.6 Anticancer activity  

Cytotoxicity study of VC (whole plant) had been 

carried out on Human Cervix Epithelioid Carcinoma 

(HELA) and Human Embryonic Kidney (HEK293) cells 

induced with cisplatin. The aqueous fraction of VC 

showed the highest cytoprotective effect by enhancing 

the cell viability of the induced cells as compared to its 

crude aqueous extract and butanol fraction (Amuthan et 

al., 2019). The cytoprotective effect of VC’s water 

extract (aerial part) was also evident in a study 

conducted on human umbilical vein endothelial cells that 

were exposed to nicotine toxicity. The study reported a 

decrease in vacuole-like appearance in the cells treated 

with 100 µg/ml of VC in time (24 to 72 hrs) and dose-

dependent manner (Supabphol et al., 2013). In another 

previous study done on VC (whole plant), the 

cytotoxicity of extracts and its major compound 

(sesquiterpene lactone) was evaluated whereby methanol 

extract was the most potent extract compared to water 

and dichloromethane extracts against HepG2 hepatoma 

and HT29 colon adenocarcinoma cell lines (Khay et al., 

2012). Besides, the major compound showed the highest 

cytotoxicity against the two cell lines. A similar 

observation was also reported in a study done on 

vernolides A, a sesquiterpene lactone isolated from VC 

which was tested against NCI-661, DLD-1, KB, and 

Hela tumour cell lines (Kuo et al., 2003). 

3.7 Miscellaneous activities 

Stovetop oil infusion of VC (whole plant) or 

Sirangak oil was reported for the wound healing 

treatment in mice whereby the infused oil was applied 

near the wound area at a 15 cm radius. A higher 

percentage of wound recovery was observed in mice 

treated with Sirangak oil 85.6% as compared to 71.6% in 

control mice (Fadillah and Santoso, 2019) A previous 

study was reported on the antidiuretic activity of water 

and methanol extracts of VC’s leaves. Though, its 

chloroform extract was observed to have diuretic activity 

in albino rats (Adeboye et al., 1997). Meanwhile, a 

combination of hexane extract of Rhinacanthus nasutus 

and ethyl acetate extract of VC (aerial) at a 2:1 ratio was 

reported to produce synergistic toxicity against Aedes 

aegypti mosquito larvae (Duangkaew et al., 2018). 

Antimalarial activity of VC (whole plant) was also 

reported on its crude extracts (Soma et al. 2017) as well 

as its isolated compound (sesquiterpene lactones) (Chea 

et al., 2006) against chloroquine-resistant Plasmodium 

falciparum strain. 

 

 

 

4. Extraction and phytochemicals analysis of 

Vernonia cinerea 

Extraction is an important process in the recovery of 

phytochemicals from plant matrix. It can be done either 

through conventional or unconventional methods. The 

most common extraction methods are Soxhlet extraction, 

supercritical fluid extraction (SFE), microwave-assisted 

extraction (MAE) and ultrasound-assisted extraction 

(UAE) (Alara et al., 2019). Based on previous reports, 

phytochemical screening of VC extracts has been done 

through several methods of extraction. A different 

method of extractions may give a different type of 

phytochemicals with varying amounts of yield. The 

extraction yield and biological activity of the resulting 

extract are not only affected by the extraction technique 

but also by the extraction solvents. Many solvents, 

including methanol, ethanol, acetone, and water, have 

been used for extracting phytochemicals from plant 

materials. Due to the wide range of phytochemicals 

content and differences in their solubility properties in 

different polarities of solvents, the optimal solvent for 

extraction depends on the particular plant materials as 

well as the targeted compounds (Truong et al., 2019).  

One herb may contain within it, hundreds if not 

thousands of phytochemicals of different polarities. The 

phytochemicals could be the primary or secondary 

metabolites serving the overall metabolic mechanisms of 

the plant. The processing of herbs plays a vital role in 

elucidating the suitable phytochemicals for specific 

usage. The common practices of scientific communities 

use a variety of solvents to extract phytochemicals from 

herbs. Nonetheless, the greenest solvent and processing 

methods in the phytochemical extractions were 

prioritized especially for oral consumption (Awang et 

al., 2016). In this section, various processing methods 

and solvents utilised in the previous studies of VC are 

reviewed and presented in Table 2. Based on the 

previous findings on the phytochemicals screening of 

VC, the presence of alkaloids, terpenoids, fatty acids, 

sesquiterpenes, terpenoids, flavonoids, esters, diterpenes, 

fatty acid ester, phenolics, steroids, glycosides, saponins, 

and linoleic acid were reported. The identification of 

phytochemicals in the VC was previously done using 

Gas Chromatography-Mass Spectrometry (GC-MS), 

High-Performance Liquid Chromatography (HPLC), 

High-Performance Thin Layer Chromatography 

(HPTLC), Liquid Chromatography Mass Spectrometer 

(LC-MS), Thin Layer Chromatography (TLC), Nuclear 

Magnetic Resonance (NMR) and Fourier Transform 

Infrared (FTIR) spectroscopy. 
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5. Vernonia cinerea processing for therapeutic 

application  

In this section, the processing is outlined to suit VC's 

final therapeutic application both orally and topically. 

The processing of herbs for therapeutic applications 

revolves around the usage of fresh or dried herbs, water, 

and/or ethanolic extracts as well as newer technology 

such as supercritical extraction using CO2 with or 

without the addition of food-grade ethanol (Fadhlina et 

al., 2020). The potential active ingredients for products 

may come in the form of crude extracts, active fractions, 

or pure compounds. Based on the data reviewed in this 

paper, most of the active ingredients of VC were 

obtained from the water or methanol/ethanol extracts. In 

view of processing specific therapeutic compounds for 

specific applications, one could utilise a suitable 

processing method following the protocols presented in 

this paper. However, intensive downstream scale-up 

studies are needed for the optimisation process to obtain 

optimum yield. It is also important to apply green 

technology in phytochemical processing. The following 

processing methods could be referred to produce active 

ingredients in the form of crude extract from VC. 

5.1 Water Extraction 

The water extraction of VC was previously done 

using a microwave oven, whereby the VC’s powder was 

immersed in the boiled distilled water (150 mL). The 

water extract was then filtered prior to the lyophilisation 

process (Khay et al., 2012). 

5.2 Ethanol Extraction 

The ethanol extraction of VC (whole plants) was 

done by soaking the plant powder (20 g) in ethanol for 

48 hours at room temperature. The mixture was 

centrifuged (10,000 rpm, 25°C) for 10 min to collect the 

supernatant for further analysis (Thongkhao et al., 2020).  

5.3 Spray-drying and freeze-drying 

The spray-drying and freeze-drying methods had 

been used recently for the processing of VC, however, 

the method was not discussed in detail. The processing 

was done at Chiang Mai University, Thailand (Kanthain 

et al., 2020).  

5.4 Oil infusion 

The whole plant of VC was used for the oil infusion 

method. VC was cleaned prior to the process and then 

fried in pre-heated oil until it turned a dark colour. The 

infused oil was then ready to use and can be applied 

around wound areas (Fadillah and Santoso, 2019). 

 

5.5 Supercritical fluid extraction  

In a previous study, a range of temperature (25°C- 

60°C at 5°C intervals) and pressure (100, 200, 300 and 

350 bar) was tested for the extraction of VC. The flow 

rate of CO2 and ethanol (10%) was kept constant at 3 L/

min and 2 L/min, respectively. The best extraction 

parameters were reported at 60°C and 350 bar 

(Muhammad Niza and Rafaie, 2017).  

 

6. Toxicity studies 

An acute oral toxicity study on mice (10 males and 

10 females) and a brine shrimp test were conducted to 

evaluate the toxicity of VC’s (whole plant) methanol 

extract. The findings of both studies revealed no toxicity 

effect observed at the maximum recommended dose for 

LD50 (Latha et al., 2010). A similar observation was 

reported in an acute oral toxicity study of VC’s (leave) 

methanol extract on Wistar albino rats (6 males and 6 

females) treated at 2000 mg/kg. The study reported that 

the biochemical and histopathological parameters of the 

treated group were comparable to the control group 

(Rajamurugan et al., 2011). Besides, another acute 

toxicity study also showed no toxicity observed in rats 

after 48 hours treated with VC’s methanol extract even at 

the highest dose, 3500 mg/kg (Haque et al., 2013). 

 

7. Formulation of Vernonia cinerea-based products 

Natural remedies that are easily accessible to people, 

especially in rural areas are needed. VC is one of these 

natural remedies and its efficacy has been traditionally 

and scientifically established. The raw materials of VC 

are easily accessible as it is wild and ubiquitous with 

minimal maintenance. Vernonia cinerea-based products 

are currently introduced in the form of tablets, candies, 

and polyherbal formulations (Table 3). These products 

are mostly produced in India as well as Thailand. They 

are formulated for multiple health-related problems with 

some of them proven scientifically for their therapeutic 

claims such as anti-smoking aid, anti-malaria, and anti-

microbial activities. Thus, the commercialisation of VC-

based products should be expanded in the future 

considering their clinically proven therapeutic effects, 

especially as an anti-smoking aid. 

 

8. Conclusion  

VC is a fast-growing weed that resides well on the 

garden soil including the house compound, along the 

roadside, and in the farming area of tropical countries. 

This allows easy access to the plant for homemade first 

aid as well as nutraceutical uses. The common folk 

remedy preparation is mainly using fresh, dried, water 

extracts, alcohol and oil infusion for oral/topical 
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applications. Combining traditional practices and 

scientific methods, several processing steps are 

suggested using either fresh or dried herbs as follows: 

The soft aerial part of fresh CV can be blanched in the 

boiling water (5 mins), tossed and eaten as 

‘ulam’ (salad). It also can be fried with sautéed onion 

and garlic or cooked as one of the soup’s ingredients. 

Meanwhile, the fresh herb (aerial/whole part) can be 

processed as dried herbs by drying and then cutting into 

smaller pieces (4-10 mm: tea size) for preparation of tea 

or in the form of fine powder (>80 mesh) for capsuling. 

The tea-size dried VC can be steeped in boiling water at 

a ratio of 1:100 and is best to drink with the addition of 

one teaspoon of tea. Besides, tincture and oil infusion 

can be prepared using fresh or tea-size dried VC. It can 

be soaked in alcohol at a ratio of 1:10 for a few weeks 

and used accordingly. As for the oil infusion preparation, 

fresh or dried herbs can be cooked in cooking oil using 

low heat for 1 hr and ready to be used upon cooling. 

Based on the reviewed studies, VC exhibited various 

bioactivities with varying types of solvent extracts from 

different plant parts. The polar extract of VC was 

reported to be the best extract for its bioactivities such as 

anti-smoking aid, antidiuretic, antidiabetic, anti-

inflammatory, antimicrobial, ameliorative, and 

antioxidant activities, whereby the whole plant of VC 

was the most studied plant part as compared to the 

individual plant part. Thus, water extraction could be the 

best approach for the development of VC-based 

products. Water extract has been scientifically proven to 

exhibit numerous bioactivities which can be due to the 

presence of its bioactive compounds. In addition, the use 

of a green solvent such as water for the extraction is 

practical, cost-effective, environmentally friendly, and 

safe for humans. In terms of drug safety, VC was 

reported to be safe in acute toxicity studies on rats and 

mice. Hence, V. cinerea or VC could be a great 

candidate for developing nutraceutical products without 

adverse effects on consumers. 
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Product Name Formulation Therapeutic uses/ Scientific data References 

KSG tablet 

Origin: India 
Aqueous extract 

Characterization of bioactive compounds 

(anthocyanin, phenolic acids, flavonoids, 

and phenolic glycosides). 

Sulaiman et al. (2021) 

Anti-smoking aid Jelly candies and cookies 

In a quasi-experimental, patients taking 

VC jelly candies and cookies showed a 

better smoking cessation rate than those 

in the control group. 

Chaikoolvatana, Ayuthaya, 

Suthipinittharm et al. (2017); 

Chaikoolvatana, 

Thanawirun, Chaikoolvatana 

et al. (2017) 

Hard candy/ 

lozenge 

A mixture of water extract of 

VC, glucose syrup, and 

refined glucose. 

The spray-dried extract showed higher 

scavenging activity than the freeze-dried 

extract and was chosen for pilot hard 

candy production. Nicotine and other 

compounds were detected in the extracts. 

Kanthain et al. (2020) 

Dashapushpam 
Ten flowering herbs including 

VC 

Anti-microbial, anti-malaria activity and 

a polyherbal oil formulated for healthy 

skin and hair. 

Vijayan et al. (2010); 

Varghese et al. (2020) 

Herbal Mix Tea 

for weight loss 

A raw course of herbs: VC, 

rose, stevia, yerba mate, navy 

bean. 

Weight loss and energy booster. Amazon.com (2020) 

Sahadevi Taila - 

New Bhuvanendra 

Ayurvedic 

VC, false daisy, licorice 
An Ayurvedic hair tonic that is 

formulated with herbs for healthy hair. 

AyurCentralonline.com 

(2019) 

Sahadevi Taila 

VC, Coconut oil, milk, water 

hyssop, false daisy, liquorice, 

red sandalwood, white 

sandalwood, spikenard, 

Vetiver grass, spiked ginger 

lily, moonseed, Hribera, and 

camphor. 

A polyherbal oil formulated for healthy 

hair. 
Indiamart.com (2021) 

Table 3. Current VC-based products. 



 Fadhlina et al. / Food Research 8 (2) (2024) 219 - 232 229 

 https://doi.org/10.26656/fr.2017.8(2).227 © 2024 The Authors. Published by Rynnye Lyan Resources 

M
IN

I R
E

V
IE

W
 

References 

Abdul Majid, F.A., Fadhlina, A., Ismail, H.F., Zainol, 

S.N., Mamillapalli, A.K., Venkatesan, V., Eswarappa, 

R. and Pillai, R. (2022). Mutagenicity and safety 

pharmacology of a standardized antidiabetic 

polyherbal formulation. Scientific Reports, 12(1), 

7127. https://doi.org/10.1038/s41598-022-11243-3 

Acharya, R., Sharma, B., Singh, R. and Jain, P. (2019). 

Phytochemical and High-Performance Liquid 

Chromatography Analysis of Extract of Vernonia 

cinerea. Journal of Drug Delivery and 

Therapeutics, 9(1), 229-232. https://doi.org/10.22270/

jddt.v9i1.2227 

Adeboye, J.O., Asije, W. and Awe, S.O. (1997). Diuretic 

and antidiuretic diuretic of the leaf extracts of 

Vernonia cinerea (Less) (Fam. 

Compositae). Phytotherapy Research: An 

International Journal Devoted to Medical and 

Scientific Research on Plants and Plant Products, 11

(6), 454-456. https://doi.org/10.1002/(SICI)1099-

1573(199709)11:6<454::AID-PTR110>3.0.CO;2-1 

Alara, O.R. and Abdurahman, N.H. (2019). Kinetics 

studies on effects of extraction techniques on 

bioactive compounds from Vernonia cinerea 

leaf. Journal of Food Science and Technology, 56(2), 

580-588. https://doi.org/10.1007/s13197-018-3512-4. 

Alara, O.R., Abdurahman, N.H. and Ukaegbu, C.I. 

(2018). Soxhlet extraction of phenolic compounds 

from Vernonia cinerea leaves and its antioxidant 

activity. Journal of Applied Research on Medicinal 

and Aromatic Plants, 11, 12-17. https://

doi.org/10.1016/j.jarmap.2018.07.003 

Alara, O.R., Abdurahman, N.H., Ukaegbu, C.I. and 

Azhari, N.H. (2018). Vernonia cinerea leaves as the 

source of phenolic compounds, antioxidants, and anti-

diabetic activity using microwave-assisted extraction 

technique. Industrial Crops and Products, 122, 533-

544. https://doi.org/10.1016/j.indcrop.2018.06.034 

Alara, O.R., Abdurahman, N.H., Ukaegbu, C.I., Azhari, 

N.H. and Kabbashi, N.A. (2018). Metabolic profiling 

of flavonoids, saponins, alkaloids, and terpenoids in 

the extract from Vernonia cinerea leaf using LC-Q-

TOF-MS. Journal of Liquid Chromatography and 

Related Technologies, 41(11), 722-731. https://

doi.org/10.1080/10826076.2018.1511995 

Allred, K.W. (1982). Describing the grass 

inflorescence. Rangeland Ecology and Management/

Journal of Range Management Archives, 35(5), 672-

675. https://doi.org/10.2307/3898662 

Amazon.com. (2021). 3× Herbal Mix Tea Yerba Mate, 

Little Ironweed, Rose, Navy Bean, Stevia 0 kcal 

(3×15 Sachets). Retrieved May 20, 2021 from https://

www.amazon.com/Herbal-Little-Ironweed-Stevia-

Sachets/dp/B0893T9NHL.  

Amuthan, A., Devi, V., Shreedhara, C.S., Rao, V. and 

Lobo. R. (2019). Cytoprotective Activity of Neichitti 

(Vernonia cinerea) in Human Embryonic Kidney 

(HEK293) Normal Cells and Human Cervix 

Epitheloid Carcinoma (HeLa) Cells against Cisplatin 

Induced Toxicity: A Comparative Study. Journal of 

Clinical and Diagnostic Research, 13(2), KC01-

KC06. https://doi.org/10.7860/

JCDR/2019/40242.12624 

AyurCentralonline.com. (2019). Sahadevi Taila - New 

Bhuvanendra Ayurvedic. Retrieved May 20, 2021 

from https://ayurcentralonline.com/en/hair-health/167

-442-sahadevi-taila-new-bhuvanendra-

ayurvedic.html.  

Awang, A.F., Ferdosh, S., Sarker, M.Z., Sheikh, H.I., 

Ghafoor, K. and Yunus, K. (2016). Stereospermum 

fimbriatum as a Potential Source of Phytochemicals: 

A Review of Stereospermum Genus. Current 

Pharmaceutical Biotechnology, 17(12), 1024-1035. 

https://

doi.org/10.2174/1389201017666160919163207. 

Boué, G.B., Boti, J.B., Tonzibo, Z.F., Paoli, M. and 

Bighelli, A. (2019). New trans–β–bergamotene 

derivatives in the root and the flower essential oils of 

Cyanthillium cinereum (L.) H. Rob. from Côte 

d’Ivoire. Natural Product Research, 33(19), 2795-

2800. https://

doi.org/10.1080/14786419.2018.1502766 

Chaikoolvatana, A., Ayuthaya, N.D., Suthipinittharm, P., 

Chaikoolvatana, C., Saisingh, N. and Manwong, M. 

(2017). Development and evaluation of the 

effectiveness of Vernonia cinerea (VC) cookies for 

smoking cessation. Journal of Health Research, 31

(1), 23-32. https://doi.org/10.18332/tpc/71202 

Chaikoolvatana, A., Thanawirun, J., Chaikoolvatana, C., 

Puchcharanapaponthorn, P., Suwanakoot, P., 

Saisingha, N., Manwong, M. and Rodchua, T. (2017). 

The innovation and use of Vernonia cinerea jelly 

candies for smoking cessation, Ubon Ratchathani 

region, Thailand. Tobacco Prevention and 

Cessation, 3(May Supplement), 46. https://

doi.org/10.18332/tpc/71203 

Chea, A., Hout, S., Long, C., Marcourt, L., Faure, R., 

Azas, N. and Elias, R. (2006). Antimalarial activity of 

sesquiterpene lactones from Vernonia 

cinerea. Chemical and Pharmaceutical Bulletin, 54

(10), 1437-1439. https://doi.org/10.1002/

chin.200714191 

Choudhary, S., Sharma, M., Tripathi, J. and Mishra, P. 

(2013). Antihyperglycemic activity of Vernonia 

cinerea L. on alloxan-induced diabetic 



230 Fadhlina et al. / Food Research 8 (2) (2024) 219 - 232 

 DOI © 2024 The Authors. Published by Rynnye Lyan Resources 

M
IN

I 
R

E
V

IE
W

 

mice. International Journal of Advanced Research, 1

(2), 35-42. 

Dhanalakshmi, P., Priya, A.J.P., Sagadevan, E., Lakshmi, 

Y.S., Manimaran, A., Sindhu, S. and Arumugam, P. 

(2013). Evaluation of inhibitory effect of Vernonia 

cinerea L. leaf extracts on different fungal 

species. International Journal of Pharmacy and 

Pharmaceutical Sciences, 5(2), 414-416. 

Duangkaew, P., Phouyfung, P., Jirakanjanakit, N. and 

Rongnoparut, P. (2018). Combined larvicidal efficacy 

of rhinacanthin-C, luteolin, quercetin, and binary 

mixtures of Rhinacanthus nasutus, Andrographis 

paniculata and Vernonia cinerea extracts against 

Aedes aegypti mosquito. International Journal of 

Agricultural Technology, 14(3) 271-286.  

Fadhlina, A., Islam Sarker, M.Z., Ahmed, Q.U., Jaffri, 

J.M., Sheikh, H.I. and Ferdosh, S. (2020). Enrichment 

of antibacterial compound from the stem bark of 

Stereospermum fimbriatum using supercritical carbon 

dioxide extraction. Separation Science and 

Technology, 55(9), 1656-1666. https://

doi.org/10.1080/01496395.2019.1604751 

Fadillah, M. and Santoso, P. (2019). The sirangak 

(Cyanthillium cinereum; asteraceae) oil accelerates 

sliced-wound healing by enhanching the 

hematological endurance in male albino mice. 

Journal of Physics: Conference Series, 1317, 012080. 

https://doi.org/10.1088/1742-6596/1317/1/012080 

Goggi, A. and Malpathak, N. (2017). Antioxidant 

activities of root, stem and leaves of Vernonia cinerea 

(L) Less. Free Radicals and Antioxidants, 7(2), 178-

183.  

Gokilaveni, C., Nishadh, A. and Selvi, V. (2006). 

Ameliorative role of Vernonia cinerea in carbon 

tetrachloride induced hepatic dysfunction in 

rats. Ancient Science of Life, 25(3-4), 1-5. 

Haque, M.A., Abdullah, C.S., Romana, B., Rafique, M.B., 

Zia-ul-Huda, G.M., Hossain, S.F. and Begum, B. 

(2013). Evaluation of anti-diarrheal and anti-diabetic 

activities of the stem, barks and leaves of the plant 

Vernonia cinerea (Family: Asteraceae). Journal of 

Applied Pharmaceutical Science, 3(1), 69. https://

doi.org/10.7324/JAPS.2013.30113 

Haque, M.A., Hassan, M.M., Das, A., Begum, B., Ali, 

M.Y. and Morshed, H. (2012). Phytochemical 

investigation of Vernonia cinerea (Family: 

Asteraceae). Journal of Applied Pharmaceutical 

Science, 2(6), 79-83.  

Harborne, J.B. and Baxter, H. (1996). Dictionary of plant 

toxins. United Kingdom: John Wiley and Sons. 

Hussain, A.G., Noor, N.M. and Hussin, K. (2015). 

Nature’s Medicine: A collection of Medicinal Plants 

from Malaysia’s Rainforest. Malaysia: Landskap 

Malaysia. 

Indiamart.com. (2021). Sahadevi Taila. Retrieved May 

20, 2021 from https://www.indiamart.com/

newbhuvanendra-ayurvedicpharmacy/hair-oils.html. 

Islahudin, F., Shahdan, I.A. and Mohamad-Samuri, S. 

(2017). Association between belief and attitude 

toward preference of complementary alternative 

medicine use. Patient Preference and Adherence, 11, 

913-918. https://doi.org/10.2147/PPA.S132282 

Johnson, S.B. (2012). A Global Compendium of 

Weeds. Plant Protection Quarterly, 27(4), 140. 

Joshi, A.R. and Joshi, K. (2000). Indigenous knowledge 

and uses of medicinal plants by local communities of 

the Kali Gandaki Watershed Area, Nepal. Journal of 

Ethnopharmacology, 73(1-2), 175-183. https://

doi.org/10.1016/S0378-8741(00)00301-9 

Joshi, R.K. (2015). GC/MS analysis of the essential oil of 

Vernonia cinerea. Natural Product Communications, 

10(7), 1934578X1501000746. https://

doi.org/10.1177/1934578X1501000746 

Kanthain, R., Singhatong, S., Natakankitkul, S., 

Dechsupa, N. and Leelarungrayub, J. (2020). 

Potential of Hard Candy Containing Spray-Dried 

Vernonia cinerea Extract with Total Phenolic 

Compounds, Total Flavonoids and Nicotine 

Replacement as an Anti-Smoking 

Aid. Pharmacognosy Journal, 12(1), 35-43. https://

doi.org/10.5530/pj.2020.12.7 

Ketsuwan, N., Leelarungrayub, J., Kothan, S. and 

Singhatong, S. (2017). Antioxidant compounds and 

activities of the stem, flower, and leaf extracts of the 

anti-smoking Thai medicinal plant: Vernonia cinerea 

Less. Drug Design, Development and Therapy, 11, 

383-391. https://doi.org/10.2147/DDDT.S126882 

Khay, M., Toeng, P., Mahiou-Leddet, V., Mabrouki, F., 

Sothea, K., Ollivier, E., Elias, R. and Bun, S.S. 

(2012). HPLC analysis and cytotoxic activity of 

Vernonia cinerea. Natural Product Communication, 7

(10), 1934578X1200701001. https://

doi.org/10.1177/1934578X1200701001 

Kumar, A., Pandey, V.C., Singh, A.G. and Tewari, D.D. 

(2013). Traditional uses of medicinal plants for 

dermatological healthcare management practices by 

the Tharu tribal community of Uttar Pradesh, 

India. Genetic Resources and Crop Evolution, 60(1), 

203-224. https://doi.org/10.1007/s10722-012-9826-6 

Kuo, Y.H., Kuo, Y.J., Yu, A.S., Wu, M.D., Ong, C.W., 

Kuo, L.M.Y., Huang, J.T., Chen, C.F. and Li, S.Y. 

(2003). Two novel sesquiterpene lactones, cytotoxic 

vernolide-A and-B, from Vernonia cinerea. Chemical 

and Pharmaceutical Bulletin, 51(4), 425-426. https://

doi.org/10.1002/chin.200337149 



 Fadhlina et al. / Food Research 8 (2) (2024) 219 - 232 231 

 https://doi.org/10.26656/fr.2017.8(2).227 © 2024 The Authors. Published by Rynnye Lyan Resources 

M
IN

I R
E

V
IE

W
 

Prabha, J.L. (2015). Therapeutic uses of Vernonia cinerea

-A short review. International Journal of 

Pharmaceutical and Clinical Research, 7(4), 323-

325. 

Latha Jr, Y.L., Darah, I., Sasidharan, S. and Jain, K. 

(2009). Antimicrobial Activity of Emilia sonchifolia 

DC., Tridax procumbens L. and Vernonia cinerea L. 

of Asteracea Family: Potential as Food 

Preservatives. Malaysian Journal of Nutrition, 15(2), 

223-231. 

Latha, L.Y., Darah, I., Jain, K. and Sasidharan, S. (2010). 

Toxicity study of Vernonia cinerea. Pharmaceutical 

Biology, 48(1), 101-104. https://

doi.org/10.3109/13880200903046203 

Leelaprakash, G., Dass, S.M. and Sivajothi, V. (2011). 

Antioxidant and hepatoprotective activities of 

Vernonia cinerea extract against CCl4 induced 

hepatotoxicity in albino rats. International Journal of 

Pharmaceutical Sciences Review and Research, 10, 

30-34. 

Leelarungrayub, D., Pratanaphon, S., Pothongsunun, P., 

Sriboonreung, T., Yankai, A. and Bloomer, R.J. 

(2010). Vernonia cinerea Less. supplementation and 

strenuous exercise reduce smoking rate: relation to 

oxidative stress status and beta-endorphin release in 

active smokers. Journal of the International Society 

of Sports Nutrition, 7(1), 21. 

Manandhar, N.P. (1991). Medicinal plant-lore of Tamang 

tribe of Kabhrepalanchok district, Nepal. Economic 

Botany, 45(1), 58-71. https://doi.org/10.1007/

BF02860050 

Mohamad, T.A.S.T., Islahudin, F., Jasamai, M. and Jamal, 

J.A. (2019). Preference, perception and predictors of 

herbal medicine use among Malay women in 

Malaysia. Patient Preference and Adherence, 13, 

1829-1837. https://doi.org/10.2147/PPA.S227780 

Mohamad, A.A., Majid, F.A.A., Assaw, S., Abidin, F.Z., 

Fadhlina, A., Aluru, S.K., Zainol, S.N. and Ahmed, 

N.J. (2022). Anti-inflammatory and oral toxicity 

assessment of R-38TM: A traditional herbal 

supplement for arthritis. Jurnal Teknologi, 84(1), 249-

262. https://doi.org/10.11113/

jurnalteknologi.v84.16919 

Muhammad Niza, N. and Rafaie, M.A.K. (2017). 

Extraction of Vernonia Cinerea via Supercritical 

Carbon Dioxide: Temperature and Pressure Effect. 

The Journal of Applied Sciences Research, 13(8), 45-

50. 

Naowaboot, J., Wannasiri, S. and Pannangpetch, P. 

(2018). Vernonia cinerea water extract improves 

insulin resistance in high-fat diet–induced obese 

mice. Nutrition Research, 56, 51-60. https://

doi.org/10.1016/j.nutres.2018.04.020 

Nishadh, A., Gokilaveni, C., Selvi, V. and Mahalakshmi, 

R. (2013). Antioxidant activities of ethanolic extract 

of Vernonia cinerea in carbon tetrachloride induced 

hepatic damage in rats. International Journal of 

Current Research, 5(6), 1441-1444.  

Prasopthum, A., Pouyfung, P., Sarapusit, S., Srisook, E. 

and Rongnoparut, P. (2015). Inhibition effects of 

Vernonia cinerea active compounds against 

cytochrome P450 2A6 and human monoamine 

oxidases, possible targets for reduction of tobacco 

dependence. Drug Metabolism and 

Pharmacokinetics, 30(2), 174-181. https://doi.org/ 

10.1016/j.dmpk.2014.12.005 

Pratheesh, K.P. and Kuttan, G. (2009). Vernonia cinerea 

L. scavenges free radicals and regulates nitric oxide 

and proinflammatory cytokines profile in carrageenan 

induced paw edema model. Immunopharmacology 

and Immunotoxicology, 31(1), 94-102. https://

doi.org/10.1080/08923970802438391 

Pratheeshkumar, P. and Kuttan, G. (2010). Ameliorative 

action of Vernonia cinerea L. on cyclophosphamide-

induced immunosuppression and oxidative stress in 

mice. Inflammopharmacology, 18(4), 197-207. 

https://doi.org/10.1007/s10787-010-0042-8 

Puttarak, P., Pornpanyanukul, P., Meetam, T., 

Bunditanukul, K. and Chaiyakunapruk, N. (2018). 

Efficacy and safety of Vernonia cinerea (L.) Less. for 

smoking cessation: A systematic review and meta-

analysis of randomized controlled 

trials. Complementary Therapies in Medicine, 37, 37-

42. https://doi.org/10.1016/j.ctim.2018.01.009 

Quattrocchi, U. (2012). CRC world dictionary of 

medicinal and poisonous plants, p. 3888. Boca Raton, 

USA: CRC Press.  

Rajamurugan, R., Selvaganabathy, N., Kumaravel, S., 

Ramamurthy, C.H., Sujatha, V., Suresh Kumar, M. 

and Thirunavukkarasu, C. (2011). Identification, 

quantification of bioactive constituents, evaluation of 

antioxidant and in vivo acute toxicity property from 

the methanol extract of Vernonia cinerea leaf 

extract. Pharmaceutical Biology, 49(12), 1311-1320. 

https://doi.org/10.3109/13880209.2011.604334 

Ramaswamy, U. and Mani, V. (2016). Evaluation of 

Phytochemical, Phytonutrient and Thin Layer 

Chromatography Profiling of Sequential Extracts of 

Vernonia Cinerea. International Journal of Current 

Research, 8(5), 31615-31618. 

Reddy, P.J., Prabhakaran, V., Umasankar, K. and Babu, 

M.S. (2012). Anti-cataleptic activity of ethanol 

extract of Vernonia cinerea L. Asian Journal of 

Pharmaceutical Science and Technology, 2, 23-29.  

Sayeed, M.S.B., Mostofa, A.G.M., Ferdous, F.T.I. and 

Islam, M.S. (2013). A randomized, placebo-



232 Fadhlina et al. / Food Research 8 (2) (2024) 219 - 232 

 DOI © 2024 The Authors. Published by Rynnye Lyan Resources 

M
IN

I 
R

E
V

IE
W

 

controlled, crossover study of an herbal preparation 

containing Vernonia cinerea in the treatment of type 

2 diabetes. The Journal of Alternative and 

Complementary Medicine, 19(9), 767-771. https://

doi.org/10.1089/acm.2012.0063 

Singh, A., Saharan, V.A., Kumawat, I.C., Khatri, A. and 

Bhandari, A. (2014). A pharmacognostical study of 

Vernonia cinerea Less (Asteraceae) and evaluation of 

anti-inflammatory and antibacterial activities of 

stem. Egyptian Pharmaceutical Journal, 13(2), 104-

112. https://doi.org/10.4103/1687-4315.147069 

Soma, A., Sanon, S., Gansane, A., Ouattara, L.P., 

Ouedraogo, N., Nikiema, J.B. and Sirima, S.B. 

(2017). Antiplasmodial activity of Vernonia cinerea 

Less (Asteraceae), a plant used in traditional medicine 

in Burkina Faso to treat malaria. African Journal of 

Pharmacy and Pharmacology, 11(5), 87-93. https://

doi.org/ 10.5897/AJPP2016.4703 

Sonibare, M.A., Aremu, O.T. and Okorie, P.N. (2016). 

Antioxidant and antimicrobial activities of solvent 

fractions of Vernonia cinerea (L.) Less leaf 

extract. African Health Sciences, 16(2), 629-639. 

https://doi.org/ 10.4314/ahs.v16i2.34 

Sulaiman, C.T., Ramesh, P.R., Mahesh, K., Anandan, 

E.M., Praveen, M. and Balachandran, I. (2020). 

Metabolite profiling of Cyanthillium cinereum (L.) H. 

Rob. and its herbal formulation by tandem mass 

spectroscopic analysis. Natural Product Research, 36

(14), 3726-3730. https://doi.org/ 

10.1080/14786419.2020.1869972 

Supabphol, R., Wattanachaiyingcharoen, R., Kamkaen, N. 

and Supabphol, A. (2013). Cytoprotective effect of 

Vernonia cinerea Less. extract on human umbilical 

vein endothelial cells against nicotine 

toxicity. Journal of Medicinal Plants Research, 7(15), 

980-987. https://doi.org/ 10.5897/JMPR12.1294 

Tantengco, O.A.G., Condes, M.L.C., Estadilla, H.H.T. 

and Ragragio, E.M. (2016). Antibacterial activity of 

Vitex parviflora A. Juss. and Cyanthillium cinereum 

(L.) H. Rob. against human pathogens. Asian Pacific 

Journal of Tropical Disease, 6(12), 1004-1006. 

https://doi.org/ 10.1016/S2222-1808(16)61173-8 

Thongkhao, K., Pongkittiphan, V., Phadungcharoen, T., 

Tungphatthong, C., Urumarudappa, S.K.J., 

Pengsuparp, T., Sutanthavibul, N., 

Wiwatcharakornkul, W., Kengtong, S. and Sukrong, 

S. (2020). Differentiation of Cyanthillium cinereum, a 

smoking cessation herb, from its adulterant Emilia 

sonchifolia using macroscopic and microscopic 

examination, HPTLC profiles and DNA barcodes. 

Scientific Reports, 10, 14753. https://doi.org/ 

10.1038/s41598-020-71702-7 

Truong, D.H., Nguyen, D.H., Ta, N.T.A., Bui, A.V., Do, 

T.H. and Nguyen, H.C. (2019). Evaluation of the use 

of different solvents for phytochemical constituents, 

antioxidants, and in vitro anti-inflammatory activities 

of Severinia buxifolia. Journal of Food Quality, 2019, 

8178294. https://doi.org/ 10.1155/2019/8178294 

Varghese, K.J., Anila, J., Nagalekshmi, R., Resiya, S. and 

Sonu, J. (2010). Dasapushpam: The traditional uses 

and the therapeutic potential of ten sacred plants of 

Kerala state in India. International Journal of 

Pharmaceutical Sciences and Research, 1(10), 50-59.  

Vijayakumar, N. and Gangaprasad, A. (2019). 

Preliminary phytochemical screening, antioxidant and 

antimicrobial activity of Vernonia cinerea (L.) Less. a 

member of ‘Dashapushpa’. Journal of 

Pharmacognosy and Phytochemistry, 8(4), 388-392.  

Vijayan, M.N., Barreto, I., Dessai, S., Dhuri, S., D'Silva, 

R. and Rodrigues, A. (2010). Antimicrobial activity 

of ten common herbs, commonly known as 

‘Dashapushpam’ from Kerala, India. African Journal 

of Microbiology Research, 4(22), 2357-2362.  

Weathers, K.C., Strayer, D.L. and Likens, G.E. (Eds.). 

(2021). Fundamentals of ecosystem science. p. 293-

299. United Kingdom: Academic Press.  

Wongwiwatthananukit, S., Benjanakaskul, P., Songsak, 

T., Suwanamajo, S. and Verachai, V. (2009). Efficacy 

of Vernonia cinerea for smoking cessation. Journal of 

Health Research, 23(1), 31-36. 

Zainol, S.N., Fadhlina, A., Rentala, S.V., Pillai, R., 

Yalaka, M., Bansal, I., Surender, E., Vatsavai, L.K., 

Eswarappa, R., Ismail, H.F. and Majid, F.A.A. 

(2021). Analytical method cross validation by HPLC 

for identification of five markers and quantification of 

one marker in SynacinnTM formulations and its in 

vivo bone marrow micronucleus test data. Data in 

Brief, 36, 107001. 

Zakir, M., Khanam, S. and Kazmi, M.H. (2020). Ethno-

pharmacology of Sahdevi (Vernonia cinerea Less.)-

An important but lesser known drug of Unani System 

of Medicine. CELLMED, 10(4), e26. https://

doi.org/10.5667/CellMed.2020.0026 

https://doi.org/10.4103/1687-4315.147069

