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ABSTRACT 

Rubiaceae plants, specifically ophiorrhiza plants, are used for healing in traditional and modern 

medicine. Recently, Ophiorrhiza recurvipetala was discovered in Assam, India. The scientific 

data supporting its potential to aid with health issues is scant. The LC-MS profile and anticancer 

activity of Ophiorrhiza recurvipetala aversion on oral squamous carcinoma cell lines (OSCC) 

were investigated using MTT assay. Fifteen compounds were found in LC-MS analysis, 

including quercetin, beta-sitosterol, camptothecin, and betulinic acid and etc., The IC50 of 

264μg/ml demonstrated a considerable anti-cancer impact of the extracts on oral SCC. 

Ophiorrhiza recurvipetala extract bioactive ingredients analysed in LC-MS prevented oral 

SCC, as demonstrated by MTT. Based on these findings, Ophiorrhiza recurvipetala warrants 

further investigation for potential medicinal applications as a potential source of naturally 

occurring chemicals that combat cancer. 
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INTRODUCTION  

In the hunt for novel and secure anti-cancer 

therapies, natural products are a useful 

resource. The multitude of 

phytoconstituents, including polyphenols, 

flavonoids, and alkaloids, that are present in 

plant extracts gives rise to a broad range of 

bioactive chemicals. In the search and 

development of new medications, they are 

essential [1]. Additionally, plants have a 

major impact on human health and are the 

primary source of many medicinal 

compounds. Many plants have long been 

recognised for their medicinal and 

restorative qualities [2]. Furthermore, there 

is a notable increase in the popularity of 

herbal therapies as more people are turning 

away from conventional drugs and 

embracing alternative medicine, also 

referred to as parallel herbal systems [3]. 

This study describes and illustrates 

Ophiorrhiza recurvipetala, a newly 

discovered species from Assam, India, 

classified within the Rubiaceae family. 

While the species is distinguished by its 

attenuated leaf base, 3 to 4 cm inflorescence, 

pearly white flowers, 5 to 7 cm peduncle, 

and hairy capsule, these characteristics unite 

it with Ophiorrhiza ochroleuca Hook. f. The 

genus Ophiorrhiza, belonging to the 

Rubiaceae family, is widely distributed 

across tropical and subtropical regions of 

Asia, Australia, New Guinea, and the moist 

forests of the Pacific Islands. It is an Indo-

Malaysian genus. Periatric herbs comprise 

most of this genus, exhibiting a typical 

growth span of approximately 10 

centimeters to 1 meter. Typically, succulent 

stems, numerous capsular sords with small 

rhomboid morphologies, five-petaled 

flowers featuring opposing leaves that are 

somewhat irregular, and laterally 

compressed fruits are characteristic of the 

Ophiorrhiza genus [4]. Our subspecies 

comprise twenty-one species and five 

variations of the Ophiorrhiza genus. In 

particular, the eastern states and western 

Ghats of India are inhabited by 46 species 

and five variants, while Kerala is home to 16 

species and three varieties. The Ophiorrhiza 

genus of plants has been associated with 

assertions of diverse therapeutic advantages 

and widespread applications in traditional 

and modern medicine. Throughout history, 

botanicals have been employed to treat 

cancer, inflammation, pain, and bacterial 

and viral infections. Furthermore, 

Ophiorrhiza species possess analgesic, 

antitussive, and stomatitis properties; they 

are also effective in treating gastropathy, 

leprosy, amenorrhea, lesions, and snake 

bites. In contemporary medicine, 

camptothecin, a constituent of Ophiorrhiza 

plants, is widely recognized for its anti-

cancer properties. Because camptothecin 

inhibits DNA topoisomerase-1, this is the 

case. However, diverse cultures may 
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uniquely employ them to remedy specific 

ailments. For example, the Mama tribe uses 

the leaves to prepare tea to alleviate body 

pains and the juice for treating diarrhoea. 

Additionally, the Nanchang people of 

Bangladesh utilize a paste composed of O. 

rugosa var. prostrate (D. Don) to treat boils 

and earaches, respectively (D. Don & 

Mondal). The Chakma tribe treats a painful 

area with sun-dried, pulverized leaves. 

Ophiorrhiza species are abundant in 

bioactive compounds that exhibit 

remarkable pharmacological effects and can 

cure a broad spectrum of conditions, from 

mild to chronic [5]. The present 

investigation utilized oral squamous cell 

carcinoma as a model organism and assessed 

the antineoplastic potential of the 

compounds detected via LC-MS analysis. 

MATERIALS AND METHODS  

PLANT MATERIAL  

Ophiorrhiza recurvipetala was collected in 

Dima Hasao, Assam. It was examined and 

authenticated by Sri Venkateshwara 

University botanist Madhav Shetty in 

Tirupati, Andhra Pradesh. 

PLANT EXTRACTION  

The plant leaves were rinsed and dried in the 

shade with faucet water. That was followed 

by Soxhlet extraction in ethanol. For 4 hours 

at 40°C, Soxhlet extracted 50 grams of drug 

powder. A rotary evaporator at 50°C 

thickened the extract after filtering it with 

No. 42 Whatman filter paper. 

LCMS ANALYSIS 

The HPLC separation technique used a 

gradient of A1 and A2 solvents. A1 and A2 

contained 1/10 percent formic acid (v/v) in 

acetonitrile and water. A 1.0 mL/min flow 

rate produced a gradient of 10-30% A2 in 20 

minutes and 30% A2 in 20-30 minutes. The 

UV detector scanned 254, 280, and 370 nm 

at a 10-milliliter injection volume. ESI-MS 

observed eluent from m/z 100 to 800 in 

positive ion mode. 3.5 kV of voltage and 

60% of impact energy were used for ESI. 

Dry gas was 99.999 percent pure nitrogen at 

350 °C and 12 L/min. They used 40 psi 

nebulizer nitrogen [6]. 

MTT ASSAY  

We employed the usual MTT test procedure 

to evaluate cell viability. To achieve serial 

dilutions varied from 62.5 to 1000 μg/mL, 

plant extracts were dissolved in Dimethyl 

sulfoxide and diluted using a cell culture 

medium. The vehicle control (DMSO) 

concentration was maintained between 0.1 

and 1 percent or lower. Triton-x served as 

the positive control, while control cells were 

untreated cells with the same medium 

quantity. 4 × 104 adhering cells per well 

were grown in 96-well plates, and the plates 

were incubated at 37 °C for 24, 48, and 72 

hrs. Next, a 20 μL solution of MTT (5 

mg/mL) was introduced to each well and 

incubated for 4 hrs. In every well, 150 μL of 

DMSO was used to dissolve the formazan 
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crystals. At 490 nm, the absorption data was 

recorded using a microplate reader. 

Oral SCC cell lines were seeded in 96-well 

plates at a density of 4 × 104 cells/mL, and 

the medium extracts were applied in dilution 

series. For 5 minutes at 1000 × g the 96 well 

plates were spun, 4◦C in a centrifuge 

compatible with microplates after 

adequately cultivated for 24 and 48 hrs. 

After that, the medium was drawn and 

treated with the MTT solution, as previously 

raised. The absorbance of treated and 

untreated cells was compared to evaluate the 

vitality of the cells. Based on the 

concentrations of the plant extract, the IC50 

values were computed, which led to a 50% 

suppression of cell growth [7, 8]. 

Cell viability was computed using the 

formula: 

% Cell viability can be computed as Sample 

absorbance / Control absorbance × 100. 

RESULTS  

The identities of more than ten compounds, 

as well as their retention times, derived 

masses, theoretical masses, and mass 

fragment ions, were determined. The 

analysis of LC-MS data led to the 

identification of a total of fifteen compounds 

tabulated in (Table 1). The spectra of MS of 

these compounds can be seen in (Figure 1): 

(C1) betasitosterol, (C2) betulinic acid, (C3) 

camptothecin, (C4) doctriacontanoic acid, 

(C5) ferulic acid, (C6) gallic acid, (C7) 

kaempferol, (C8) linalool, (C9) lupan, (C10) 

lupan-20-ol-3(β)-yl acetate, (C11) 

nonadecanoic acid, (C12) hexadecanoic acid, 

(C13) quercetin, (C14) stigmasterol, (C15) 

ursolic acid respectively. 

 

Table 1: Phytocompounds identified through LC-MS in ethanolic extract of Ophiorrhiza recurvipetala 
Compounds tR 

(min) 
Mass 

(obtained) 
Exact mass Mass ion Structures 

 
Beta sitosterol 

 
17.537 

 
415.65 

 
414.71 

 
M+H+ 

 
 

Betulinic acid 
 

14.483 
 

457.61 
 

456.7 
 

M+H+ 
 

 
Camptothecin 

 
7.613 

 
349.27 

 
348.35 

 
M+H+ 

 

 
 

Doctriacontanoic acid 
 

10.121 
 

453.73 
 

452.82 
 

M+H+ 
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Ferulic acid 9.183 195.12 194.18 M+H+ 

 
 
 

Gallic acid 

 
 

3.252 

 
 

171.36 

 
 

171.36 

 
 

M+H+ 

 
 
 

Kaempferol 

 
 

6.224 

 
 

287.37 

 
 

287.37 

 
 

M+H+ 

 
 
 

Linalool 

 
 

19.245 

 
 

155.21 

 
 

155.21 

 
 

M+H+ 

 
 
 

Lupan 

 
 

9.673 

 
 

427.11 

 
 

427.11 

 
 

M+H+ 

 

 
Lupan-20-ol-3(β)-yl 

acetate 

 
 

5.418 

 
 

469.35 

 
 

469.35 

 
 

M+H+ 

 
 

Nonadecanoic acid 
 

22.263 
 

299.35 
 

299.35 
 

M+H+ 

 
Hexadecanoic acid 

 
24.267 

 
257.39 

 
257.39 

 
M+H+ 

 
 

Quercetin 
 

8.611 
 

303.17 
 

303.17 
 

M+H+ 

 
 

Stigmasterol 
 

16.653 
 

413.66 
 

413.66 
 

M+H+ 

 
 

Ursolic acid 
 

15.659 
 

457.71 
 

457.71 
 

M+H+ 
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Figure 1: MS spectra of 15 phytoconstituents detected in ophiorrhiza recurvipetala. identities are listed in (table 1). 
 
 

To evaluate the antiproliferative effect of an 

ethanolic extract of Ophiorrhiza 

recurvipetala on cell growth inhibition, 

dilutions from 62.5 to 1000 µg/ml was 

applied to the OSCC cell line for a duration 

of 24 hrs. MTT assay was employed to 

measure the viability of cells. The ethanolic 

extract of Ophiorrhiza recurvipetala 

slackened the cell viability in OSCC cell 

lines on its own (Figure 1). Ophiorrhiza 

recurvipetala extract reduced OSCC cell 

proliferation. At high concentrations of 1000 

µg/ml, extract of Ophiorrhiza recurvipetala 

slackened cell vitality by over 66.84% (p 

<0.01), while at moderate doses (62.5-500 

µg/ml), it slackened cell division by          

23.86-51.87% (p<0.05). The ethanolic 

extract of Ophiorrhiza recurvipetala was 

classified as mildly active according to the 

NCI system, with an IC50 value of 264 

μg/ml. 
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DISCUSSION  

Ophiorrhiza plants possess medicinal 

properties but are not classified as drugs. 

These compounds have promising promise 

as lead molecules, particularly in the 

development of novel anti-cancer 

therapeutics. This could facilitate future 

researchers in gaining a more profound 

comprehension of diseases, providing more 

efficient treatments with a unique 

mechanism of action, enhancing patient 

adherence, reducing the adverse effects 

caused by synthetic anti-cancer drugs, and 

fostering the development of novel and 

innovative anti-cancer medications. Despite 

the great diversity of Ophiorrhiza species 

globally, there have been few investigations 

conducted. 

We used LC/MS to look at the ethanolic 

extract of Ophiorrhiza recurvipetala and 

were able to identify 15 parts from different 

chemical families. Ophiorrhiza 

recurvipetala contains a variety of 

phytochemical compounds, including 

alkaloids (like camptothecin), polyphenols 

(viz., gallic acid, and ferulic acid), 

terpenoids (viz., betulinic acid, linalool, 

lupan, lupan-20-ol-3(β)-yl acetate, and 

ursolic acid), phytosterols (such as beta-

sitosterol and stigmasterol), flavonoids (viz., 

kaempferol and quercetin), and long-chain 

fatty acids (viz., hexadecanoic acid, 

doctriacontanoic acid, and nonadecanoic 

acid). These compounds exhibit distinct 

activities biotically. 

Camptothecin, is a frequently occurring 

modified monoterpene indole alkaloid in 

Ophiorrhiza recurvipetala. It has potent 

anti-cancer effects. There is a strong 

chemical called camptothecin in 

Ophiorrhiza plants that is very good at 

fighting cancer and stopping DNA 

topoisomerase I from working. By trapping 

the reaction intermediate, which is also 

known as the cleavable complex, while it 

breaks apart and puts itself back together, 

this part can selectively stop DNA 

topoisomerase I from working. So, it stops 

cancer cells from dividing and controls the 

production of microtubules, which makes 

the DNA topoisomerase even less effective 

[9]. 

The extract of Ophiorrhiza recurvipetala 

contains various terpenoid components, 

including betulinic acid. Betulinic acid is a 

naturally occurring pentacyclic lupine-type 

triterpenoid. A lot of different medicinal and 

biological properties have been found for it. 

For example, it can stop the human 

immunodeficiency virus (HIV) and also 

fights bacteria, malaria, inflammation, 

parasites, pain, herpes, HSV-1, and cancer 

[10]. The pharmacological properties of 

lupane derivatives were said to have 

possible antiviral (specifically anti-HIV) 

and anti-cancer effects on these substances 

[11]. Linalool is a very effective aroma 
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enhancer for cosmetics, augmenting the 

preservation properties of the formulations 

utilized in them or serving as an anti-

inflammatory agent for minor skin injuries. 

Prior research has demonstrated the utmost 

significance of this substance owing to its 

wide range of biological functions, such as 

its ability to serve as an antioxidant, reduce 

inflammation, combat cancer, protect the 

heart, and fight against pathogenic agents 

[12]. In recent years, it has been shown that 

ursolic acid has anti-cancer properties [13]. 

Additionally, Lupan-20-ol-3(β)-yl acetate 

has been reported to demonstrate 

antibacterial, anti-yeast, and fungicidal 

action.  

It was discovered that the ethanolic extract 

of Ophiorrhiza recurvipetala contained 

ferulic acid and gallic acid, which are 

polyphenolic acids. Ferulic acid has many 

biological effects, such as removing metals 

from cells, changing enzyme activity, 

activating transcription factors, controlling 

gene expression, improving sperm viability, 

lowering inflammation, killing microbes, 

protecting the liver, preventing cancer, and 

stopping blood clots from forming [14]. 

Various fruits and medicinal plants contain a 

diverse range of natural phenolic chemicals, 

such as gallic acid. It is said to provide 

several advantages for your well-being. 

Gallic acid has antibacterial solid properties 

by inhibiting the motility, adhesion, and 

biofilm formation of several bacterial 

infections at a molecular level. Additionally, 

gallic acid has neuroprotective, anti-

inflammatory, and cardioprotective 

properties, among others [15]. 

Flavonoids, a subclass of phenolic 

chemicals, are characterized by the one or 

more hydroxyl substituents attachment and 

at least one aromatic ring. Previous research 

has confirmed that certain chemicals, 

namely quercetin and kaempferol, possess 

fungicidal, free radical scavenging, and 

antibacterial characteristics. Moreover, 

plants that include quercetin and kaempferol 

exhibit significant therapeutic potential for 

human well-being [16]. Furthermore, 

doctriacontanoic acid, hexadecanoic acid, 

and non-adecanoic acid, which are long 

chain fatty acids were detected. 

It was found that the ethanolic extract of 

Ophiorrhiza recurvipetala was very 

effective at killing OSCC cell lines, with an 

IC50 value of 264 μg/ml. According to the 

National Cancer Institute (NCI) 

categorization, based on the ranges of IC50 

value of substances categorised as highly 

active (<20 μg/ml), moderately active (21-

200 μg/ml), and weakly active (201-500 

μg/ml). If the IC50 value exceeds 500 μg/ml 

then the substances are categorised as 

inactive [17]. By the National cancer 

institute system categorization of anti-

cancer drugs, it falls into the weakly active 

category. Nevertheless, the potential for 

many interactions among distinct 
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components in plant extracts might lead to 

surprising and intricate effects in herbal 

remedies. 

Although there is an excellent range of 

variation around the globe, only a few 

numbers of Ophiorrhiza species have been 

extensively researched. In modern times, 

thanks to the progress in apparatus and 

equipment technology, it is now feasible to 

rapidly detect newly discovered bioactive 

compounds that possess properties capable 

of inhibiting cancer cells. Hence, further 

comprehensive examinations are required to 

ascertain the other bioactive chemicals 

present in this species and their therapeutic 

advantages. 

CONCLUSION: 

The ethanolic extract of Ophiorrhiza 

recurvipetala was carried out for LC-MS 

analysis and results confirmed the presence 

fifteen phytocompounds. Also, the 

anticancer activity of the extract was 

analysed by MTT assay and the results 

confirmed that the potency of extract was 

weakly active according to NCI system and 

further in vivo research studies could be 

carried out for this species to justify the 

hypothesis.  
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