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Abstract

Artabotrys R.Br. (Arta- = to suspend; -botrys = a bunch of grapes) is one of the largest genera in the family Annonaceae (the custard-apple family). The 
palaeotropical genus Artabotrys comprises approximately 110 species of woody climbers characterized by persistent inflorescence hooks and is distributed 
mainly throughout tropical and subtropical regions, particularly tropical Africa and Southeast Asia. In India, the genus is represented by 10 species: A. 
burmanicus, A. caudatus, A. hexapetalus, A. manoranjanii, A. nicobarensis, A. sahyadricus, A. sericeus, A. speciosus, A. suaveolens and A. zeylanicus. 
Species of Artabotrys are rich in diverse phytochemicals, including alkaloids, flavonoids, saponins, phenolic compounds, tannins and glycosides, which 
contribute to their broad spectrum of biological activities. Traditionally, Artabotrys species have been used in the treatment of cancer, skin diseases, diabetes, 
headaches and several other ailments. Pharmacological investigations have demonstrated such as antimicrobial, anthelmintic, anticancer, anti-inflammatory, 
antioxidant, antileishmanial, mosquito repellent and antifertility activities. In addition, certain species exhibit uterine stimulant, muscle relaxant and cardiac 
stimulant properties. The present review provides a comprehensive account of the morphology, phytochemistry, traditional uses and pharmacological 
properties of the genus Artabotrys, with particular emphasis on the Indian species. The novelty of this review lies in integrating the currently available 
information on Indian Artabotrys species into a single comprehensive resource, encompassing taxonomy, ethnobotany, phytochemistry, pharmacology and 
their potential for drug discovery. In conclusion, Artabotrys species and their bioactive metabolites possess considerable medicinal and socio-economic 
significance. Further phytochemical, pharmacological, toxicological and clinical investigations are required to validate their therapeutic efficacy, facilitate the 
discovery of novel drug candidates and promote the sustainable utilization and conservation of these valuable plant resources.
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gymnosperms, 193 pteridophytes, 678 bryophytes, 260 liverworts, 466 
lichen characteristic features are shown in chens, 3500 fungi and 
1924 algae [1]. Plants have been always an integral part of the ancient 
Indian Culture, China and Egypt as medicine and their importance 
even dates back to the Neanderthal period. These medicines initially 
took the form of crude drugs such as tinctures, teas, poultices, powder 
and other herbal formulations [2]. According to the World Health 

Introduction
India is a major source of medicinal plants, with two of the world’s 

18 plant biodiversity hotspots located in India: The Eastern Himalayas 
and the Western Ghats. Surprisingly, India ranks seventh among the 
16 super diverse countries, with 70% of the world’s species occurring 
collectively. India’s natural resources are exorbitant, accounting for a 
rich flora of endemic plant species consisting of 5725 angiosperms, 10 
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Organization (WHO), approximately 80% of the people in developing 
countries still rely on traditional medicines for their primary health 
care needs [3] and a significant portion of conventional medicine 
involves the use of plant extracts or their therapeutic ingredients [4].

Artabotrys is one of the most significant genera of Annonaceae, a 
pantropical family of flowering plants consisting of over 2430 species.  
Artabotrys, a genus with over 100 species discovered in the tropical 
forests of Africa, Madagascar, Asia, New Guinea and Australia, belongs 
to the Xylopieae tribe of the Annonoideae subfamily [5]. Artabotrys 
is represented by nine species in India [6]. It inhabits tropical rain 

forests and seasonally dry forests and is distributed mainly in tropical 
Africa and Asia [7]. Artabotrys is characterized by hooked peduncles 
and inflorescence axes, as well as constricted inner petals over the 
reproductive organ. Kebler (1993) [8], Chen et al., (2018) [9] and 
Chen and Eiadthong (2020) [10] describe biovulate carpels with basal 
placentation and sessile to stipitate monocarps. Artabotrys species 
commonly climb by means of hooked. Peduncles and inflorescence 
axes, but can also appear as straggling shrubs [11]. Some Annonaceae 
species have thorns, which are typically found on the lower part of 
the plant [12]. 

Table 1: Morphological characters of common Indian species of Artabotrys.
Plant  
species

Artabotrys 
hexapetalus

Atabotrys 
zeylanicus

Artabotrys 
Savoulens

Artabotrys 
caudatus

Artabotrys 
burmanicus

Artabotrys 
sahyadricus

Artabotrys 
sericeus

Artabotrys 
speciosus

Artabotrys 
nicobarianus

Artabotrys 
manoranjanii

Habit

Liana or 
Scadent 
shrub to 8-10 
m tall.

Woody 
scadent 
climbing 
shrubs.

Scadent 
shrub

Woody climber 
or scadent 
shrub

Climber

Woody 
climber/ half 
scandent 
shrub

Woody 
liana, 20– 
25 m tall

Climbing 
shrubs

Scandent 
shrub. Bark 
dark brown.

Shrubby 
Climber

Leaf

Lenticellate 
dark green, 
dark-brown 
when dry, 
lanceolate/ 
oblanceolate 
5-25 cm× 2.5-
10 cm.

Simple, 
alternate, 
exstipulate, 
oblong, 
13-18 × 5-7 
cm

Lanceolate 
or oblong,  
8- 15 cm, 
abaxially 
pale, 
adaxially 
glossy

Dark green, 
ovate/oblong 
lanceolate,10. 
16 - 15.24 cm, 
both surface is 
glabrous and 
glossy.

Pubscent, 
chartaceo 
us,11- 18cm 
× 4.5 - 6 cm, 
oblanceolate

Simple, 
alternate 
leaves, 
the lamina 
is oblong 
to elliptic-
lanceolate, 
leathery and 
glabrous 
on both 
surfaces.

Thick-
coriaceous, 
drying grey 
above with 
brown 
midrib, 
glabrous; 
blade 
oblong-
elliptic, 9–10 
× 3.5–4 
cm, glossy; 
reticulate

Simple, 
alternate, 
oblong to 
oblong- 
lanceolate, 
acute at base, 
9-16.5 x 
2-7.5 cm 
glabrous; 
petioles ca 
5 mm long, 
thickened.

Simple, 
alternate, 
elliptic, 10- 
14 x 4-5.5 
cm across, 
coriaceous, 
dark green, 
shining 
glabrous

Simple, 
spirally 
arranged, 
florescent 
green, 
very thin at 
young and 
dark green 
and thick 
at mature, 
elliptic 
lanceolate/ 
oblong, 8-15× 
4- 6 cm.

Inflorescence

Glabrous 
or sparsely 
pubscent.

Solitary Peduncle 
hooked Axillary

Terminal 
or axillary 
peduncle 
hooked

Solitary or 
occasionally 

in small 
cluster 

peduncle

Hooks, 
flattened, 
sparsely 

pubescent, 
Lenticellate,

Recurved 
hooked 

peduncles;

Hooked 
peduncles,

Single 
flower at 
curvature 

of 
peduncle

Flower

1-4 Flowered, 
peduncle 2, 
flower bud 

broadly ovoid, 
banana like 

fragrant; sepal 
green, ovate to 
triangular; petals 
6, green to  bright 

yellow; carpel 
5-30, ovary 

ovate-oblong.

Fragrant, sepal 
petals 6 in 2 

rows, sub equal 
or outer petals 
slightly longer 
and wider than 
the inner petals, 

outer whorl 
fleshy, stamen 
many; carpel 

4- many, 2 ovule 
per carpel

Greenish 
yellow, 

fragrant; 
sepal 
ovate, 

reflexed, 
apex acute; 

petals 
2-4 cm, 

pubescent

1-2flowered; 
peduncle 
hooked, 

petiole short, 
greenish 

yellow,	
ripe apple 
or jackfruit 

like fragrant; 
sepals3; 
petals  6; 
numerous 
stamen; 

carpel many, 
pyriform

Petal pale 
green to 
yellow, 
flatly 

ovate, 
petal 3, 

rhombic,
Stamens 
100, light 
yellow; 

carpel 29

greenish-
yellow to 
yellow 

coloration, 
6 petals 

arranged in 
two whorls, 
numerous 
stamens, 

several free 
carpels

1–4 
flowered, 
shorter 

flowering 
pedicels 

and 
thickness 
of petals 
in vivo the 
petal apex 

is acute, the 
outer petal 

blades 
are ovate 
and the 

inner petal 
blades are 

oblong- 
elliptic.

Sepals 3, 
ovate, 4-6 
x 1.5-2mm, 
pubescent 

outside, 
glabrous 
inside. 

Petals 6 
(3+3), 
yellow; 

outer petals 
narrowly, 

concave at 
base, linear 
upwards to 

obtuse apex 
carpels few 
ca 1.5 mm 
long, mixed 
with straight 
hairs; styles 
articulate,

Sepals 3, 
ovate, apex 
acute, brown 
tomentose 

outside, 
about 4 mm 
long. Petals 
6, dissimilar, 
ovate, apex 
acute	
or pointed, 

outer petals 
clawed, 
linear 

lanceolate, 
tomentose 

grey. 
Carpels few.

Sepal 3, 
broadly 
ovate, 
5- 6× 

5- 6 mm, 
petals 

6 (3+3), 
greenish 
to marble 

white, 
thick and 

more 
fleshy, 
stamen 

ca 
100,bright 
pinkish, 2 
mm long, 

carpel 
ca 14, 

ovoid,4-5 
mm, 

prominent 
stigma
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Methodology	

A systematic literature search was carried out using major scientific 
databases, including Google Scholar, PubMed, Scopus and Web of 
Science. Relevant publications were identified using keywords such 
as Artabotrys, traditional uses, phytochemistry and pharmacology. 
The reference lists of selected articles were also screened to obtain 
additional relevant studies.

Plant Description
Artabotrys (Arta-: to hang; -botrys: a cluster of grapes) is among 

the largest genera within the custard-apple family, Annonaceae 
[13]. The genus Artabotrys, which is found in paleotropical regions, 
includes approximately 110 species of woody climbing plants 
known for their persistent inflorescence hooks [10], primarily 
located in tropical and subtropical areas of the world [14], with a 
particular abundance in tropical Africa and Eastern Asia [15]. This 
genus has various traditional applications, such as the treatment of 
cholera, malaria and additional health conditions [16]. The chemical 
compounds found in these plants include alkaloids [17], volatile oils 
[13], cyclohexenes [18], phenylpropanoids [19] quinones, flavonoids 

[20] and sesquiterpenes [21]

Systematic position (Bentham and Hooker)

Class		  : Dicots

Subclass	 : Polypetalae

Series		 : Thalamiflorae

Order	 : Ranales

Family	 : Annonaceae

Genus	 : Artabotrys

Morphological Characters

The leaves are simple, alternate and possessing petioles [22] or 
opposite [23], having a leathery texture [24], smooth or becoming 
smooth [25], shiny [26]. Accessory buds located in the leaf axils on 
orthotropic shoots can develop into vegetative plagiotropic shoots, 
produce thorns particularly in shady environments or form sympodial 
inflorescences, with each sympodial unit ending in a hook [27]. The 
flowers possess both male and female reproductive structures [25] 

Fruit

Monocarp 
yellow, ellipsoid 

to obovoid.

Apocarpous, 
berried and 

ovoid

Monocarp 
6-   10, green, 

obo void

Monocarp, 
yellow, oblong

Monocarp 
8-12

Aggregate 
of 

monocarp

Monocarps 
8–12 per 
fruit, sub 

obovoid to
globose.

Monocarps ca 
2-3 cm long,

Apocarpous 
s many, 

sub sessile, 
berried and 

ovoid

Monocarp 
not seen

Seed

2 seeded, Pale 
/ dark brown, 
transversely 

grooved

2 seeds rarely 1 per 
monocarp, brown, 

finely wrinkled.

Oblong, 
deeply 

grooved on 
one side.

2 seeded 2 seeded

1 Seeded, 
smooth, 

hard, dark 
brown in 
colour

2 seeded 2 seeded 
ellipsoids

2 seed rarely 1 
per monocarp, 

aril absent
2 seeded

Distribution
Southern India, 

Sri Lanka

Karnataka, Kerala, 
Tamil Nadu 

(Western Ghats ), 
Maharashtra, Sri 

Lanka

Great 
Nicobar 
Island

North-east 
India, 

Malwa, 
Bangladesh.

Kanchana 
buri, North 
east India, 
Western
Thailand

Kerala 
(Western 
Ghats)

Tamilnadu 
(Southern 
Western 
Ghats)

Andaman 
Island

Great  Nicobar 
Island

North 
Andaman 

Island 
(Saddle 

Peak 
National 

Park)

Soil type Alluvial, red soil Red soil, Laterite Laterite, 
Alluvial Black soil Alluvial soil

Red soil, 
black
soil

Lateritic 
and red- 
sand soil

Alluvial, 
Laterite

Alluvial, 
Laterite

Sandy/ 
clayey 

loam soil

Habitat
Tropical 

evergreen

Tropical evergreen 
and semi 

evergreen forests

Tropical 
evergreen

Tropical 
evergreen

Wet 
Tropical 
biomes

Dry 
deciduous

forests

Tropical 
semi 

evergreen 
forests

Inland 
evergreen 

forests

Tropical 
evergreen 

dense forests

Ever 
green

Table 2: Enthanomedicinal uses Artabotrys species.

Plant species Plant Part Used Ethnomedicinal Uses

Artabotrys hexapetalus Leaves Treatment of itching

Artabotrys hexapetalus Flower Treatment of bad breath, biliousness, bladder diseases, blood and heart diseases, headache, 
itching, leukoderma, sweating, thirst and vomiting

Artabotrys caudatus Roots and leaves Treatment of  fever, diarrhea and pain relief.
Artabotrys  suaveolens Roots Treatment of gastrointestinal disorders
Artabotrys  suaveolens Leaves Treatment of  fever
Artabotrys  speciosus Leaves and Bark Traditionally used for minor ailments.
Artabotrys  hexapetalus Fruits Treatment of topical fungal infection
Artabotrys zeylanicus Flower Treatment of vomiting (decoction)
Artabotrys  burmanicus Leaves Antifertility, muscle relaxant
Artabotrys  burmanicus Bark Wound healing
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Table 3: Chemical Constituents of Artabotrys species.
Compound Structure Plant species

N-methylcoclaurine Artabotrys  hexapetalus

Artabotrine Artabotrys zeylanicus Artabotrys hexapetalus

Anonaine Artabotrys hexapetalus
Artabotrys zeylanicus

Asimilobine Artabotrys hexapetalus

Atherospermidine Artabotrys zeylanicus

Lanuginosine Artabotrys zeylanicus

Lysicamine Artabotrys zeylanicus

Gallic acid

 
Artabotrys hexapetalus

Cynaroside Artabotrys hexapetalus

Taxifolin

 
Artabotrys hexapetalus
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and can be either white or yellow [24], functioning as hermaphrodites 
[22] with a strong fragrance [28]. They may appear alone or in small 
clusters [29] and are supported by woody, typically thick [26] and 
almost always distinctly hooked peduncles, which are frequently 
found opposite to the leaves or adjacent to lateral branches [25]. The 
three sepals may either be partially fused at the base [30] or completely 
separate [23] and arranged valvately [22] the six petals are arranged 
in a valvate manner [26], consisting of two whorls, each containing 
three petals [31], which are roughly equal in size, distinct from one 
another, concave at the base [25] and overlap above the stamens and 
carpels [32]. The stamens are numerous [5], tightly grouped [30], 
have a quadrate oblong or cuneate shape [29] and feature a truncate, 

expanded connective apex [23]. The carpels are also numerous [33], 
have an oblong or oval shape [26] and contain two basal ovules within 
the ovary [10]. The fruits are made up of cylindrical or ellipsoid 
monocarps that are indehiscent [22], primarily sessile [23] and have 
one or two seeds [25]. The seeds are oblong [22], erect [34], collateral 
[10] and lacking an aril [35]. These characteristic features are shown 
in (Table 1).

 Ethnomedicinal and non-medicinal uses

Traditional medicine has constantly depended on medicinal 
plants as its basis for functioning. India has a bizarre nature of old 
medical systems. These conventional drug systems prioritize safety, 

Table 4: Pharmacological properties of Artabotrys species.

Extract/ Compound Plant species Plant part Pharmacological property

Methanol extract A. hexapetalus Leaves

Remarkable inhibition against Bacillus megaterium Enterococcus 
faecalis, Lactobacillus casei, Staphylococcus aureus, 
Streptococcus entericus, Streptococcus mutans, Escherichia 
coli, Pseudomonas aeruginosa, Salmonella typhi and 
Xanthomonas campestris, with zones of inhibition ranging from 
11 mm to 18 mm

Water extract A. hexapetalus Flower

Strong antibacterial activity against Staphylococcus aureus 
ATCC 29737, Escherichia coli ATCC 10536, Pseudomonas 
aeruginosa ATCC 27853 and Salmonella typhi ATCC 14028, 
with zones of inhibition ranging from 17 ± 0.11 mm to 19 ± 0.03 
mm

8-Methoxyouregidione Ouregidione 
Oxocrebanine A. zeylanicus Stem bark Preferential toxicity towards DNA repair-deficient RS 321N and 

RS 322YK (RAD 52Y) strains of Saccharomyces cerevisiae

Artabotrine A. zeylanicus Stem bark
Strong inhibitory effect on both camptothecin resistance and 
wild-type P388 leukemia cell lines with respective GI50 values of 
1.12 μM and 1.59 μM

Petroleum ether extract A. hexapetalus Leaves High anti-implantation activity (72%) at a dose of 250 mg/kg on 
days 1-7 post-coitum in female albino rat

Figure 1: The different species of Artabotrys.
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efficacy and quality, leading to a desire to preserve their conventional 
practices [36]. The fragrant flowers of A. hexapetalus are tonic and 
stimulating. The fruits and bark are useful for fever, diarrhoea, 
infections of the skin, sores, ulcers, inflammation, cough, asthma and 
bronchitis. The leaves extracts exhibit antibacterial, antifertility and 
antifungal activities [37]. In Assam, the pulp of ripened fruits is used 
to treat fungal illnesses in domestic animals, while Malay tribes make 
use of a leaf decoction to treat cholera. Aromatherapy uses the volatile 
oil from flowers in the Unani system of healing. Flowers are utilized as 
tonics and stimulants in the Ayurveda and Siddha medicinal systems. 
Flowers are used as flavouring in tea. South India; Sri Lanka used in 
perfumery to produce essential oils. In Salem, Tamil Nadu, Southern 
India, it is used to prepare stimulating tea-like beverages [38]. The 
pleasant odour of the flower is often employed in the production of 
perfumes [39]. In Java, Indonesia, Philippines, Southern China and 
India, the entire plant is used as an attractive plant and screen planting 
in big gardens. Malaria and scrofula are treated with traditional 
Chinese medicine [40]. Artabotrys species have been traditionally used 
to treat a range of medical conditions, including scrofula [41], malaria 
[42] and cholera [43]. Artabotrys species are used as folk medicines in 
many countries to treat a wide range of ailments. The most commonly 
used plant parts in local populations include roots, leaves, stems, 
flowers and fruits. Prior to delivery, the majority of plant treatments 
are made as decoctions and infusions from specific plant parts or 
combinations of plant parts or species. The utilization of numerous 
plant species in the formulation of remedies may be related to their 
synergistic effects during disease therapy [44]. Ethnomedicinal and 
non-medicinal uses are shown in (Table 2).

Phytochemical Constituents

More than 200 chemical constituents have been found and 
isolated from the Artabotrys genus, including 67 terpenoids [45], 
68 alkaloids [46], 28 phenolic compounds [47] and 40 additional 
related chemicals [48]. Aporphinoids make up the majority of 
the alkaloids found in Artabotrys species, with anonaine [49], 
asimilobine [50], norstephalagine [51] and atherospermidine [41] 
being the most commonly isolated chemicals. Flavonoids are the 
most common type of phenolic chemical found in Artabotrys 
species, with catechin being the most abundant [52]. Modern 
chromatography and spectroscopy techniques, such as HPLC (High 
Performance Liquid Chromatography), UPLC (Ultra Performance 
Liquid Chromatography), NMR (Nuclear Magnetic Resonance) and 
MS (Mass Spectroscopy), have greatly aided in the isolation and 
determination of natural products [53].

Alkaloids

Artabotrys plants are likely to contain a high concentration of 
alkaloidal compounds. Artabotrys alkaloids are classified into many 
categories, the most common being aporphines, which have over fifty 
isolates. Aporphines are identified in seventeen Artabotrys plants. 
Artabotrys aporphines are found in both monomeric and dimeric 
forms. Anonaine, artabotrine, asimilobine, atherospermidine, 
liriodenine, nornuciferine and norstephalagine were commonly 
identified. As a representative example, annonine was discovered in 
A. hexapetalus stem and A. zeylanicus stem bark. Chromatographic 
separation of the acidic methanol extract of A. hexapetalus stem led in 
the identification of two new benzylisoquinolines hexapetalines and a 
known analogue (+)-reticuline [54].

Terpenoids and sterols

 Terpenoid types: sesqueterpenoids were the second most 
abundant chemical class in Artabotrys plants [55]. A. hexapetalus 
contains a derivative of the sesqueterpenoid. A. hexapetalus was a 
source of novel sesqueterpenoids. Artaboterpenoid A and its two 
enantiomers (-)- artaboterpenoid B and (+)- artaboterpenoid B were 
isolated. The alcoholic extract of A. hexapetalus root along with seven 
new pairs of enantiomers (±) - yinzhaosus E-K and two analogs 
yinzhaosus L-M, were isolated and identified [56].

Sterols were discovered as the second chemical class in the 
isolation process of Artabotrys extract. Artabotrys plants frequently 
produce β-sitosterol and stigmasterol, two well-known sterols. A. 
hexapetalus contains β-sitosteryl-3-O-β-D glucoside, a glycoside 
derivative [57].

Flavanoids and Polyoxygenated Compound

Flavanoids are a chemical class of naturally occurring metabolites 
with antioxidant characteristics that are thought to have a favourable 
effect on the cellular signalling system. Artabotrys plants are also said 
to contain some common chemicals. Over twenty flavonoids have 
been purified to date. They comprised flavones, flavan, flavanone 
and pterocarpan [58]. Artabotrys flavones are given in either free 
or glycosylated form. Artabotrys glycones are mostly composed of 
glucose, galactopyranose, apiose, arabinose and rhamnose [41]. The 
chromatographic isolation of A. hexapetalus leaf extract yielded two 
new flavone glycosides, arapetalosides A-B, along with five recognized 
analogs [20].

Fatty Acids
Tetrahydrofuran-4-methylidene-3-ol and (+)-tulipalin B were 

discovered for the first time in the genus Artabotrys, and they came 
from A. uncinatus stems and A. hexapetalus aerial parts, respectively. 
Acetogenins are a well-known class of bioactive polyketides from 
the Annonaceae family. Currently, Artabotrys plants have given 
four novel acetogenins [59]. Three novel compounds, artapetalins 
A-C, were successfully precipitated from the methylene chloride 
(CH2Cl2) extract of A. hexapetalus aerial portion using a gradient 
chromatography column [19].

Pharmacological Values
The current pharmacological study on Artabotrys plants has 

resulted in a variety of biological studies. Various biomedical 
categories have been investigated to date, however cytotoxic and 
antibacterial actions were shown to be the most abundant in assays 
using Artabotrys plant materials. The key pharmacological values 
such as cytotoxic activity, antimicrobial activity, antioxidative 
activity, antidiabetic activity, antiviral activity, antiplasmodial activity, 
hepatoprotective activity and more were shown in (Table 4).

Research gap and future perspectives:

•	 Several Indian Artabotrys species remain unexplored 
phytochemically.

•	 Nutritional studies are extremely limited.

•	 Pharmacological validation is lacking for many species.

•	 Toxicity and safety studies are scarce.
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•	 Tissue culture and conservation studies are insufficient.

•	 Genomic and metabolomics investigation are largely absent.

•	 Clinical validation of traditional uses is lacking. 

Summary
Artabotrys plants are commonly known in traditional medicine 

systems to treat various ailments such as cholera, vomiting, malaria, 
headache etc. Around 10 species, including Artabotrys hexapetalus, 
Artabotrys zeylanicus, Artabotrys burmanicus, Artabotrys caudatus, 
Artabotrys nicobarensis, Artabotrys speciosus, Artabotrys manoranjanni, 
Artabotrys sahyadricus, Artabotrys sericeus and Artabotrys suaveolens. 
So far, over two hundred thirty secondary metabolites have been 
extracted and their structures clarified from Artabotrys species. 
The metabolites discovered were found to encompass various 
chemical classes, with the major categories including alkaloids 
(78 compounds), terpenoids (44 compounds), flavonoids (22 
compounds), polyoxygenated compounds (19 compounds) and fatty 
acids (16 compounds), along with several minor components. These 
findings highlight the considerable medicinal and socio-economic 
importance of the genus. The compiled evidence demonstrates 
that the certain species, particularly Artabotrys hexapetalus, have 
been investigated extensively, most Indian species remain poorly 
explored. Information on their phytochemical constitutions, 
nutritional composition, biological activity, toxicity, tissue culture 
potential and conservation status is limited or unavailable for several 
taxa. Addressing these knowledge gaps through phytochemical 
investigations, pharmacological validation, toxicological evaluation, 
metabolomic studies, molecular approaches, tissue culture techniques 
and conservation programs is essential to fully realize the medicinal 
and economic potential of these species.

The novelty of this review lies in its integration of the most up-
to-date information on all Indian Artabotrys species into a single 
comprehensive resource. By combining taxonomic revisions with 
ethnobotanical, phytochemical, pharmacological, tissue culture and 
conservation data, this review provides a holistic understanding of 
the genus in the Indian context. Furthermore, by identifying existing 
research gaps and outlining priority areas for future investigation, 
it offers a valuable reference for botanists, phytochemists, 
pharmacologists, natural products researchers and conservation 
biologists. This review is expected to serve as a scientific foundation 
for future research, sustainable utilization, conservation planning and 
the discovery of novel bioactive compounds from Indian Artabotrys 
species.

Acknowledgements
The authors are grateful to Dr. Manoj G. S., Assistant professor, 

Department of Botany, Mahatma Gandhi College, Kesavadasapuram, 
Thiruvananthapuram for valuable suggestions and encouragement 
and Dr. Rakesh G. Vadhyar, Botanical Assistant, Botanical Survey of 
India (BSI), Southern Regional Centre (SRC), Coimbatore-3, for all 
supports, plant collection and authentication.

References
1.	 Sanjappa M (2005) Plant diversity in India-status, conservation and 

challenges (P. Maheshwari Medal Award Lecture). Proceedings of the XXVIII 
Conference of Indian Botanical Society, BSI, Dehradun.

2.	 Samuelsson G (2004) Drugs of Natural Origin: A Textbook of Pharmacognosy, 
5th Swedish Pharmaceutical Press, Stockholm.

3.	 Cheikhyoussef A, Shapi M, Matengu K, Ashekele HM (2011) Ethnobotanical 
study of indigenous knowledge on medicinal plant use by traditional healers 
in Oshikoto region, Namibia. Journal of Ethnobiology and Ethnomedicine 7: 
1-11.

4.	 Murugan T, Rajendran P (2011) Screening for antibacterial activity of 
Turnera subulata extracts against human pathogens. International Journal of 
Pharmaceutical and Biological Archives 2: 1456-1459.

5.	 Chatrou LW, Pirie MD, Erkens RHJ, Couvreur TLP, Neubig KM, et al. (2012) 
A new subfamilial and tribal classification of the pantropical flowering plant 
family Annonaceae informed by molecular phylogenetics. Botanical Journal 
of the Linnean Society 169: 5-40.

6.	 Prabhukumar KM, Robi AJ, Hareesh VS, Dantas KJ, Sujanapal P, Indira B 
(2017) Artabotrys sahyadricus (Annonaceae), a new species from Western 
Ghats of India. Webbia, 72: 117-120.

7.	 POWO (2021) Plants of the World Online. Royal Botanic Gardens, Kew.
Retrieved from: https://powo.science.kew.org

8.	 Kebler PJA (1993) Asian Annonaceae, a taxonomic and floristic challenge. 
International Seminar and Workshop on the Taxonomy and Phytochemistry 
of the Annonaceae.

9.	 Chen J, Chalermglin P, Saunders RMK (2018) Two new species and two new 
records of Artabotrys (Annonaceae) from Thailand. PhytoKeys 95: 71-81.

10.	Chen J, Eiadthong W (2020) New species and new records of Artabotrys 
(Annonaceae) from peninsular Thailand. PhytoKeys 151: 67- 81.

11.	Chalermglin P (2001) Family Annonaceae. Ban and Suan, Bangkok, Thailand

12.	Fisher JB, Posluszny U, Lee DW (2002) Shade promotes thorn development 
in a tropical liana, Artabotrys hexapetalus (Annonaceae). International 
Journal of Plant Sciences 163: 39- 44.

13.	Murphy BT, Cao S, Brodie PJ, Miller JS, Ratovoson F, et al. (2008) 
Antiproliferative compounds of Artabotrys madagascariensis from the 
Madagascar rainforest. Natural Product Research 22: 1169-1175.

14.	Li PT, Gilbert MG (2011) Annonaceae. In Wu ZY, Raven PH, Hong DY, (eds.). 
Flora of China (Cucurbitaceae through Valerianaceae, with Annonaceae and 
Berberidaceae). Beijing Science Press.

15.	Sichaem J, Ruksilp T, Worawalai W, Siripong P, Khumkratok S et al. (2011) 
A new dimeric aporphine from the roots of Artabotrys spinosus. Fitoterapia 
82: 422-425.

16.	Andriamadio JH, Rasoanaivo LH, Benedec D, Vlase L, Gheldiu AM, et al. 
(2015) HPLC/MS analysis of polyphenols, antioxidant and antimicrobial 
activities of Artabotrys hildebrandtii O. Hoffm extracts. Natural Product 
Research 29: 2188-2196.

17.	Tan KK, Khoo TJ, Rajagopal M, Wiart C (2015) Antibacterial alkaloids from 
Artabotrys crassifolius Hook.f. & Thomson. Natural Product Research 29: 
2346-2349.

18.	Tang JY, Liu YP, Ju PK, Luo XL, Zhang ZJ, et al. (2018) A new polyoxygenated 
cyclohexene derivative from Artabotrys hainanensis. Natural Product 
Research 32: 1727-1732.

19.	Wong HF, Brown GD (2002) β-Methoxy-γ-methylene-α, β-unsaturated-γ 
butyrolactones from Artabotrys hexapetalus. Phytochemistry 59: 99-104.

20.	Somanawat J, Talangsri N, Deepolngam S, Kaewamatawong R (2012) 
Flavonoid and megastigmane glycosides from Artabotrys hexapetalus 
leaves. Biochemical Systematics and Ecology 44: 124-127.

21.	Sharma A, Singh AP (2012) Flavonoid and megastigmane glycosides from 
Artabotrys hexapetalus leaves. Biochemical Systematics and Ecology 
44:124-127.

https://pubs.acs.org/doi/10.1021/np058229l
https://pubs.acs.org/doi/10.1021/np058229l
https://pubmed.ncbi.nlm.nih.gov/21388534/
https://pubmed.ncbi.nlm.nih.gov/21388534/
https://pubmed.ncbi.nlm.nih.gov/21388534/
https://pubmed.ncbi.nlm.nih.gov/21388534/
https://www.cabidigitallibrary.org/doi/full/10.5555/20123196400
https://www.cabidigitallibrary.org/doi/full/10.5555/20123196400
https://www.cabidigitallibrary.org/doi/full/10.5555/20123196400
https://academic.oup.com/botlinnean/article-abstract/169/1/5/2416245?__cf_chl_f_tk=ABQy4bXayCsXxpOsXuDUMlMqGTLiwl6LyGRjGJMSAF0-1783407282-1.0.1.1-Gfv8cnwlvvJRFSXFtKgMkKzRS0uoDmntJRavfyxVzaw
https://academic.oup.com/botlinnean/article-abstract/169/1/5/2416245?__cf_chl_f_tk=ABQy4bXayCsXxpOsXuDUMlMqGTLiwl6LyGRjGJMSAF0-1783407282-1.0.1.1-Gfv8cnwlvvJRFSXFtKgMkKzRS0uoDmntJRavfyxVzaw
https://academic.oup.com/botlinnean/article-abstract/169/1/5/2416245?__cf_chl_f_tk=ABQy4bXayCsXxpOsXuDUMlMqGTLiwl6LyGRjGJMSAF0-1783407282-1.0.1.1-Gfv8cnwlvvJRFSXFtKgMkKzRS0uoDmntJRavfyxVzaw
https://academic.oup.com/botlinnean/article-abstract/169/1/5/2416245?__cf_chl_f_tk=ABQy4bXayCsXxpOsXuDUMlMqGTLiwl6LyGRjGJMSAF0-1783407282-1.0.1.1-Gfv8cnwlvvJRFSXFtKgMkKzRS0uoDmntJRavfyxVzaw
https://www.tandfonline.com/doi/abs/10.1080/00837792.2017.1311471
https://www.tandfonline.com/doi/abs/10.1080/00837792.2017.1311471
https://www.tandfonline.com/doi/abs/10.1080/00837792.2017.1311471
https://pubmed.ncbi.nlm.nih.gov/29674927/
https://pubmed.ncbi.nlm.nih.gov/29674927/
https://pubmed.ncbi.nlm.nih.gov/32607053/
https://pubmed.ncbi.nlm.nih.gov/32607053/
https://www.journals.uchicago.edu/doi/abs/10.1086/338396
https://www.journals.uchicago.edu/doi/abs/10.1086/338396
https://www.journals.uchicago.edu/doi/abs/10.1086/338396
https://pubmed.ncbi.nlm.nih.gov/18855218/
https://pubmed.ncbi.nlm.nih.gov/18855218/
https://pubmed.ncbi.nlm.nih.gov/18855218/
https://pubmed.ncbi.nlm.nih.gov/21130146/
https://pubmed.ncbi.nlm.nih.gov/21130146/
https://pubmed.ncbi.nlm.nih.gov/21130146/
https://pubmed.ncbi.nlm.nih.gov/25679267/
https://pubmed.ncbi.nlm.nih.gov/25679267/
https://pubmed.ncbi.nlm.nih.gov/25679267/
https://pubmed.ncbi.nlm.nih.gov/25679267/
https://pubmed.ncbi.nlm.nih.gov/25738993/
https://pubmed.ncbi.nlm.nih.gov/25738993/
https://pubmed.ncbi.nlm.nih.gov/25738993/
https://pubmed.ncbi.nlm.nih.gov/29115148/
https://pubmed.ncbi.nlm.nih.gov/29115148/
https://pubmed.ncbi.nlm.nih.gov/29115148/
https://pubmed.ncbi.nlm.nih.gov/11754951/
https://pubmed.ncbi.nlm.nih.gov/11754951/
https://www.sciencedirect.com/science/article/pii/S0305197812000890?__cf_chl_rt_tk=j2tlfOsQD8UQyzJILU8LiOrtA9qjkV5CGxclrJTdUNo-1783406666-1.0.1.1-Z3Un66pKY_dzVJ4YGDpHRaqKm8q2GYd_k5Jtqr88ySA
https://www.sciencedirect.com/science/article/pii/S0305197812000890?__cf_chl_rt_tk=j2tlfOsQD8UQyzJILU8LiOrtA9qjkV5CGxclrJTdUNo-1783406666-1.0.1.1-Z3Un66pKY_dzVJ4YGDpHRaqKm8q2GYd_k5Jtqr88ySA
https://www.sciencedirect.com/science/article/pii/S0305197812000890?__cf_chl_rt_tk=j2tlfOsQD8UQyzJILU8LiOrtA9qjkV5CGxclrJTdUNo-1783406666-1.0.1.1-Z3Un66pKY_dzVJ4YGDpHRaqKm8q2GYd_k5Jtqr88ySA
https://www.sciencedirect.com/science/article/pii/S0305197812000890?__cf_chl_rt_tk=TBzecae4ssel7_uuKtn4E3ugeODY2oDEj9gro2rcnxY-1783406619-1.0.1.1-xoUN30JVaQ9jFLAQ8Lab_9u3CT_B507hM_jZdD7Af.M
https://www.sciencedirect.com/science/article/pii/S0305197812000890?__cf_chl_rt_tk=TBzecae4ssel7_uuKtn4E3ugeODY2oDEj9gro2rcnxY-1783406619-1.0.1.1-xoUN30JVaQ9jFLAQ8Lab_9u3CT_B507hM_jZdD7Af.M
https://www.sciencedirect.com/science/article/pii/S0305197812000890?__cf_chl_rt_tk=TBzecae4ssel7_uuKtn4E3ugeODY2oDEj9gro2rcnxY-1783406619-1.0.1.1-xoUN30JVaQ9jFLAQ8Lab_9u3CT_B507hM_jZdD7Af.M


JOURNAL OF PLANT SCIENCE & RESEARCH Pradeesh S, et al.

08 Citation: Aswathi Krishna KU, Pradeesh S. Morphological and Phytopharmacological Evaluation of Indian Artabotrys Species: A Review. J Plant Sci 
Res. 2026;13(2): 296.

22.	Xi FM, Ma SG, Liu YB, Li L, Yu SS (2016) Artaboterpenoids A and B, 
bisabolene-derived sesquiterpenoids from Artabotrys hexapetalus. Organic 
Letters 18(14): 3374 – 3377.

23.	Aguilar NO (2001) Artabotrys R.Br. ex Ker Gawl. In Van Valkenburg JLCH, 
Bunyapraphatsara N, (eds.). Plant resources of South-East Asia medicinal 
and poisonous plants. Backhuys Publishers.

24.	Kessler PJA (1993) Annonaceae. In Kubitzki K, Rohwer JG, Bittrich V, (eds.). 
Flowering plants. Dicotyledons: Magnoliid, Hamamelid and Caryophyllid 
families. Springer. 

25.	Riffle RL (1998) The tropical look: an encyclopedia of dramatic landscape 
plants. Timber Press.

26.	Oliver D (1868) Flora of tropical Africa. Lovell Reeve and Co.

27.	Bentham G (1861) Flora hongkongensis: a description of the flowering plants 
and ferns of the island of Hongkong. Lovell Reeve.

28.	Bell AD, Bryan A (2008) Plant form: an illustrated guide to flowering plant 
morphology. Timber Press.

29.	Llamas KA (2003) Tropical flowering plants: a guide to identification and 
cultivation. Timber Press.

30.	Jayanthi CK (2011) Phyto-pharmcognostic and experimental study of 
Artabotrys hexapetalus (Linn.f.) Bhandari w.s.r to its anti-diarrhoeal and 
anthelminthic effect. MD thesis, Rajiv Gandhi University of Health Sciences.

31.	Lindley J, Moore T (1866) The treasury of botany: a popular dictionary of the 
vegetable kingdom; with which is incorporated a glossary of botanical terms. 
Longmans, Green and Co.

32.	Sambamurty AVSS (2005) Taxonomy of angiosperms. I. K. International Pvt. 
Ltd.

33.	Keng H, Keng, RSL (1990) The concise flora of Singapore: gymnosperms 
and dicotyledons. NUS Press.

34.	Sharma OP (1993) Plant taxonomy Tata McGraw-Hill Education, New Delhi, 
India. 

35.	Miller P (1835) The gardeners dictionary. 9th Ed. Oxford University, London.

36.	Loudon JC (1836) An Encyclopaedia of Plants: Comprising the Specific 
Character, Description, Culture, History, Application in the Arts, and Every 
Other Desirable Particular Respecting All the Plants Indigenous to, cultivated 
in, or Introduced into Britain. Longman, Rees, Orme, Brown, Green and 
Longman, London.

37.	Bajaj S, Wakode S (2016) Standardization of Artabotrys hexapetalus. 
International Journal of   Pharmacogancy Phytochemistry Research 8: 398 
- 406. 

38.	Khare CP (2008) Indian Medicinal Plants: An Illustrated Dictionary. Springer 
Science and Business Media, New York.

39.	Mishra SB, Dwivedi S, Shashi A, Prajapati K (2008) Ethnomedicinal uses 
of some plant species by ethnic and rural peoples of the Salem district of 
Tamilnadu with special reference to the conservation of vanishing species. 
Ethnobotanical Leaflets 12: 873-887.

40.	George P, Arekar C, Subhashini D (2011) Biodiversity survey of trees and 
ornamental plants in Karunya University, Coimbatore, India. International 
Journal of Biodiversity and Conservation 3: 431-443.

41.	Florence A, Joselin J, Brintha T, Sukumaran S, Jeeva S (2014) Preliminary 
phytochemical studies of select members of the family Annonaceae for 
bioactive constituents. Bioscience Discovery 5: 85 - 96. 

42.	Lan YH, Wang HY, Wu CC, Chen SL, Chang CL, et al. (2007) New constituents 
from stems of Artabotrys uncinatus. Chemical and Pharmaceutical Bulletin 
55: 1597-1599.

43.	Ranganathan R, Vijayalakshmi R, Parameswari P (2012) Ethnomedicinal 
survey of Jawadhu hills in Tamil Nadu. Asian Journal of Pharmaceutical and 
Clinical Research 5: 45-49. 

44.	Lal HS, Singh S (2012) Study of plant biodiversity of Hazaribag district 
Jharkhand India and its medicinal uses. Bioscience Discovery 3: 91-96.

45.	Yineger HS, Yewhalaw D (2007) Traditional medicinal plant knowledge and 
use by local healers in Sekoru District, Jimma Zone, Southwestern Ethiopia. 
Journal of Ethnobiology and Ethnomedicine 3: 1-7.

46.	Fournier G, Hadjiakhoondi A, Roblot F, Leboeuf M, Cave A, et al. (1997). 
Essential oils of Annonaceae. Part VIII. Volatile Constituents of the Essential 
Oils from Three Guatteria Species	 . Journal of Essential Oil 
Research 9: 275-278.

47.	Hsieh TJ, Chang FR, Chia YC, Chen CY, Lin HC, et al. (2001) The alkaloids 
of Artabotrys uncinatus. Journal of Natural Products 64: 1157-1161.

48.	Savadi RV (2009) Phytochemical investigations and antifertility properties 
of some medicinal plants. PhD thesis, Rajiv Gandhi University of Health 
Sciences.

49.	Mahidol C, Chimnoi N, Chokchaichamnankit D, Techasakul S (2005) 
Identification of volatile constituents in Artabotrys hexapetalus flowers 
using simple headspace solvent-trapping technique in combination with gas 
chromatography-mass spectrometry and retention indices. Acta Horticulturae 
677: 43-50.

50.	Sagen AL, Sahpaz S, Mavi S, Hostettmann K (2003) Isoquinoline alkaloids 
from Artabotrys brachypetalus. Biochemical Systematics and Ecology 31: 
1447-1449.

51.	Han CR, Zhu GY, Chen GY, Zhang HY, Bi HP, et al. (2005) Studies on the 
alkaloids from stem of Artabotrys hainanensis. China Journal of Chinese 
Materia Medica 30: 1660-1662.

52.	Sharma M, Desiraju S, Chaurey D, Mehta BK (2002) GC-MS study of 
Artabotrys odoratissimus fatty oil (leaves). Grasasy Aceites 53: 187-189.

53.	Nyandoro SS, Joseph CC, Nkunya MHH, Hosea KMM (2013) New 
antimicrobial, mosquito larvicidal and other metabolites from two Artabotrys 
species. Natural Product Research 27: 1450-1458.

54.	Hop NQ, Son NT (2022) Botanical description, traditional uses, 
phytochemistry, and pharmacology of the genus Artabotrys: A review. 
Chemistry & Biodiversity 19: 1-34.

55.	Zhou Q, Fu YH, Li XB, Chen GY, Wu SY, et al (2015) Bioactive 
benzylisoquinoline alkaloids from Artabotrys hexapetalus. Phytochemistry 
Letters 11: 296-300.

56.	Wen Q, Liu YP, Yan G, Yang S, Hu S, et al.  (2020) Bioactive eudesmane 
sesquiterpenes from Artabotrys hongkongensis Hance. Natural Product 
Research 34: 1687-1693.

57.	Xi FM, Liu YB, Qu J, Li Y, Tang ZH, et al. (2017) Bioactive sesquiterpenoids 
from the roots of Artabotrys hexapetalus. Tetrahedron 73: 571-582.

58.	Mehta BK, Kori P, Mehta D, Misra H (2017) Novel lipid constituents identified 
from the leaves of Artabotrys odoratissimus (R. Br.). Arabian Journal of 
Chemistry 10: 742- 746.

59.	Chimeze VWN, Bankoglu EE, Zühlke, Fannang, Eckelmann D, et al (2022). 
Cytotoxic and genotoxic properties of artathomsonine, a new oxoberberine 
alkaloid from Artabotrys thomsonii (Annonaceae). Natural Product Research 
36: 5492- 5499.

60.	Nyandoro SS, Joseph CC, Nkunya MHH, Hosea KMM (2013) New 
antimicrobial, mosquito larvicidal and other metabolites from two Artabotrys 
species. Natural Product Research 27: 1450 - 1458.

https://pubs.acs.org/doi/abs/10.1021/acs.orglett.6b01519
https://pubs.acs.org/doi/abs/10.1021/acs.orglett.6b01519
https://pubs.acs.org/doi/abs/10.1021/acs.orglett.6b01519
https://books.google.co.in/books?hl=en&lr=&id=zy3qCAAAQBAJ&oi=fnd&pg=PR10&dq=24.%09Kessler+PJA+(1993)+Annonaceae.+In+Kubitzki+K,+Rohwer+JG,+Bittrich+V,+(eds.).+Flowering+plants.+Dicotyledons:+Magnoliid,+Hamamelid+and+Caryophyllid+families.+Springer.+&ots=OEh3ooQrV9&sig=HgCulnTPp4DSIkuaBvDqHvIV3Yk&redir_esc=y#v=onepage&q&f=false
https://books.google.co.in/books?hl=en&lr=&id=zy3qCAAAQBAJ&oi=fnd&pg=PR10&dq=24.%09Kessler+PJA+(1993)+Annonaceae.+In+Kubitzki+K,+Rohwer+JG,+Bittrich+V,+(eds.).+Flowering+plants.+Dicotyledons:+Magnoliid,+Hamamelid+and+Caryophyllid+families.+Springer.+&ots=OEh3ooQrV9&sig=HgCulnTPp4DSIkuaBvDqHvIV3Yk&redir_esc=y#v=onepage&q&f=false
https://books.google.co.in/books?hl=en&lr=&id=zy3qCAAAQBAJ&oi=fnd&pg=PR10&dq=24.%09Kessler+PJA+(1993)+Annonaceae.+In+Kubitzki+K,+Rohwer+JG,+Bittrich+V,+(eds.).+Flowering+plants.+Dicotyledons:+Magnoliid,+Hamamelid+and+Caryophyllid+families.+Springer.+&ots=OEh3ooQrV9&sig=HgCulnTPp4DSIkuaBvDqHvIV3Yk&redir_esc=y#v=onepage&q&f=false
https://cir.nii.ac.jp/crid/1970586434882485155
https://cir.nii.ac.jp/crid/1970586434882485155
https://books.google.co.in/books?hl=en&lr=&id=xGNOAAAAYAAJ&oi=fnd&pg=PR1&dq=26.%09Oliver+D+(1868)+Flora+of+tropical+Africa.+Lovell+Reeve+and+Co.&ots=1WhwZ4PX1w&sig=og4nkR62Lgc7oGIuBV7ieVO3eHo&redir_esc=y#v=onepage&q&f=false
https://books.google.co.in/books?hl=en&lr=&id=ciw-AAAAcAAJ&oi=fnd&pg=PR3&dq=27.%09Bentham+G+(1861)+Flora+hongkongensis:+a+description+of+the+flowering+plants+and+ferns+of+the+island+of+Hongkong.+Lovell+Reeve.&ots=ajIF9EPcGH&sig=B2she8Wa_zOe_mTLUaOGm7Si5rA&redir_esc=y#v=onepage&q&f=false
https://books.google.co.in/books?hl=en&lr=&id=ciw-AAAAcAAJ&oi=fnd&pg=PR3&dq=27.%09Bentham+G+(1861)+Flora+hongkongensis:+a+description+of+the+flowering+plants+and+ferns+of+the+island+of+Hongkong.+Lovell+Reeve.&ots=ajIF9EPcGH&sig=B2she8Wa_zOe_mTLUaOGm7Si5rA&redir_esc=y#v=onepage&q&f=false
https://books.google.co.in/books/about/Plant_Form.html?id=SM3khPHXhKEC&redir_esc=y
https://books.google.co.in/books/about/Plant_Form.html?id=SM3khPHXhKEC&redir_esc=y
https://www.sidalc.net/search/Record/KOHA-OAI-TEST:45185/Description
https://www.sidalc.net/search/Record/KOHA-OAI-TEST:45185/Description
https://www.proquest.com/openview/f0d62b03fcfbe940d54eaa0f48e4ed0b/1?pq-origsite=gscholar&cbl=2026366&diss=y
https://www.proquest.com/openview/f0d62b03fcfbe940d54eaa0f48e4ed0b/1?pq-origsite=gscholar&cbl=2026366&diss=y
https://www.proquest.com/openview/f0d62b03fcfbe940d54eaa0f48e4ed0b/1?pq-origsite=gscholar&cbl=2026366&diss=y
https://books.google.co.in/books?hl=en&lr=&id=w5JIQy4iQEgC&oi=fnd&pg=PR12&dq=31.%09Lindley+J,+Moore+T+(1866)+The+treasury+of+botany:+a+popular+dictionary+of+the+vegetable+kingdom%3B+with+which+is+incorporated+a+glossary+of+botanical+terms.+Longmans,+Green+and+Co.&ots=et5ui8JY-R&sig=nrMJpSk_UdHPfHhNv22Msl4MzWg&redir_esc=y#v=onepage&q&f=false
https://books.google.co.in/books?hl=en&lr=&id=w5JIQy4iQEgC&oi=fnd&pg=PR12&dq=31.%09Lindley+J,+Moore+T+(1866)+The+treasury+of+botany:+a+popular+dictionary+of+the+vegetable+kingdom%3B+with+which+is+incorporated+a+glossary+of+botanical+terms.+Longmans,+Green+and+Co.&ots=et5ui8JY-R&sig=nrMJpSk_UdHPfHhNv22Msl4MzWg&redir_esc=y#v=onepage&q&f=false
https://books.google.co.in/books?hl=en&lr=&id=w5JIQy4iQEgC&oi=fnd&pg=PR12&dq=31.%09Lindley+J,+Moore+T+(1866)+The+treasury+of+botany:+a+popular+dictionary+of+the+vegetable+kingdom%3B+with+which+is+incorporated+a+glossary+of+botanical+terms.+Longmans,+Green+and+Co.&ots=et5ui8JY-R&sig=nrMJpSk_UdHPfHhNv22Msl4MzWg&redir_esc=y#v=onepage&q&f=false
https://books.google.co.uk/books?id=FrdidPp6HuAC&printsec=copyright#v=onepage&q&f=false
https://books.google.co.uk/books?id=FrdidPp6HuAC&printsec=copyright#v=onepage&q&f=false
https://books.google.co.in/books?hl=en&lr=&id=IoJUeXCCQ_kC&oi=fnd&pg=PA1&dq=33.%09Keng+H,+Keng,+RSL+(1990)+The+concise+flora+of+Singapore:+gymnosperms+and+dicotyledons.+NUS+Press.&ots=Mn-VID1hOZ&sig=OytktXda4RhgY3L3irYehzEj1-4&redir_esc=y#v=onepage&q&f=false
https://books.google.co.in/books?hl=en&lr=&id=IoJUeXCCQ_kC&oi=fnd&pg=PA1&dq=33.%09Keng+H,+Keng,+RSL+(1990)+The+concise+flora+of+Singapore:+gymnosperms+and+dicotyledons.+NUS+Press.&ots=Mn-VID1hOZ&sig=OytktXda4RhgY3L3irYehzEj1-4&redir_esc=y#v=onepage&q&f=false
https://www.scribd.com/document/667834611/PLANT-TAXONOMY
https://www.scribd.com/document/667834611/PLANT-TAXONOMY
https://books.google.co.in/books/about/The_gardeners_dictionary.html?id=AUoDAAAAQAAJ&redir_esc=y
https://books.google.co.in/books?hl=en&lr=&id=30vyqn4_MLYC&oi=fnd&pg=PA46&dq=36.%09Loudon+JC+(1836)+An+Encyclopaedia+of+Plants:+Comprising+the+Specific+Character,+Description,+Culture,+History,+Application+in+the+Arts,+and+Every+Other+Desirable+Particular+Respecting+All+the+Plants+Indigenous+to,+cultivated+in,+or+Introduced+into+Britain.+Longman,+Rees,+Orme,+Brown,+Green+and+Longman,+London.&ots=k5g07qqV2B&sig=8IB1P73XTUhbc_nORwtWyAqSZe8&redir_esc=y#v=onepage&q&f=false
https://books.google.co.in/books?hl=en&lr=&id=30vyqn4_MLYC&oi=fnd&pg=PA46&dq=36.%09Loudon+JC+(1836)+An+Encyclopaedia+of+Plants:+Comprising+the+Specific+Character,+Description,+Culture,+History,+Application+in+the+Arts,+and+Every+Other+Desirable+Particular+Respecting+All+the+Plants+Indigenous+to,+cultivated+in,+or+Introduced+into+Britain.+Longman,+Rees,+Orme,+Brown,+Green+and+Longman,+London.&ots=k5g07qqV2B&sig=8IB1P73XTUhbc_nORwtWyAqSZe8&redir_esc=y#v=onepage&q&f=false
https://books.google.co.in/books?hl=en&lr=&id=30vyqn4_MLYC&oi=fnd&pg=PA46&dq=36.%09Loudon+JC+(1836)+An+Encyclopaedia+of+Plants:+Comprising+the+Specific+Character,+Description,+Culture,+History,+Application+in+the+Arts,+and+Every+Other+Desirable+Particular+Respecting+All+the+Plants+Indigenous+to,+cultivated+in,+or+Introduced+into+Britain.+Longman,+Rees,+Orme,+Brown,+Green+and+Longman,+London.&ots=k5g07qqV2B&sig=8IB1P73XTUhbc_nORwtWyAqSZe8&redir_esc=y#v=onepage&q&f=false
https://books.google.co.in/books?hl=en&lr=&id=30vyqn4_MLYC&oi=fnd&pg=PA46&dq=36.%09Loudon+JC+(1836)+An+Encyclopaedia+of+Plants:+Comprising+the+Specific+Character,+Description,+Culture,+History,+Application+in+the+Arts,+and+Every+Other+Desirable+Particular+Respecting+All+the+Plants+Indigenous+to,+cultivated+in,+or+Introduced+into+Britain.+Longman,+Rees,+Orme,+Brown,+Green+and+Longman,+London.&ots=k5g07qqV2B&sig=8IB1P73XTUhbc_nORwtWyAqSZe8&redir_esc=y#v=onepage&q&f=false
https://books.google.co.in/books?hl=en&lr=&id=30vyqn4_MLYC&oi=fnd&pg=PA46&dq=36.%09Loudon+JC+(1836)+An+Encyclopaedia+of+Plants:+Comprising+the+Specific+Character,+Description,+Culture,+History,+Application+in+the+Arts,+and+Every+Other+Desirable+Particular+Respecting+All+the+Plants+Indigenous+to,+cultivated+in,+or+Introduced+into+Britain.+Longman,+Rees,+Orme,+Brown,+Green+and+Longman,+London.&ots=k5g07qqV2B&sig=8IB1P73XTUhbc_nORwtWyAqSZe8&redir_esc=y#v=onepage&q&f=false
https://www.researchgate.net/profile/Sakshi-Bajaj-4/publication/305530844_Standarization_of_artabortrys_hexapetalus/links/5a20e127a6fdcccd30e041bd/Standarization-of-artabortrys-hexapetalus.pdf
https://www.researchgate.net/profile/Sakshi-Bajaj-4/publication/305530844_Standarization_of_artabortrys_hexapetalus/links/5a20e127a6fdcccd30e041bd/Standarization-of-artabortrys-hexapetalus.pdf
https://www.researchgate.net/profile/Sakshi-Bajaj-4/publication/305530844_Standarization_of_artabortrys_hexapetalus/links/5a20e127a6fdcccd30e041bd/Standarization-of-artabortrys-hexapetalus.pdf
https://books.google.co.in/books?hl=en&lr=&id=gMwLwbUwtfkC&oi=fnd&pg=PP2&dq=38.%09Khare+CP+(2008)+Indian+Medicinal+Plants:+An+Illustrated+Dictionary.+Springer+Science+and+Business+Media,+New+York.&ots=_EFWFcDVTQ&sig=agelpXlgLcXWoMJUoX26FvieTRo&redir_esc=y#v=onepage&q&f=false
https://books.google.co.in/books?hl=en&lr=&id=gMwLwbUwtfkC&oi=fnd&pg=PP2&dq=38.%09Khare+CP+(2008)+Indian+Medicinal+Plants:+An+Illustrated+Dictionary.+Springer+Science+and+Business+Media,+New+York.&ots=_EFWFcDVTQ&sig=agelpXlgLcXWoMJUoX26FvieTRo&redir_esc=y#v=onepage&q&f=false
https://opensiuc.lib.siu.edu/cgi/viewcontent.cgi?referer=&httpsredir=1&article=1154&context=ebl
https://opensiuc.lib.siu.edu/cgi/viewcontent.cgi?referer=&httpsredir=1&article=1154&context=ebl
https://opensiuc.lib.siu.edu/cgi/viewcontent.cgi?referer=&httpsredir=1&article=1154&context=ebl
https://opensiuc.lib.siu.edu/cgi/viewcontent.cgi?referer=&httpsredir=1&article=1154&context=ebl
https://www.cabidigitallibrary.org/doi/full/10.5555/20113347347
https://www.cabidigitallibrary.org/doi/full/10.5555/20113347347
https://www.cabidigitallibrary.org/doi/full/10.5555/20113347347
https://www.cabidigitallibrary.org/doi/full/10.5555/20143080133
https://www.cabidigitallibrary.org/doi/full/10.5555/20143080133
https://www.cabidigitallibrary.org/doi/full/10.5555/20143080133
https://pubmed.ncbi.nlm.nih.gov/17978518/
https://pubmed.ncbi.nlm.nih.gov/17978518/
https://pubmed.ncbi.nlm.nih.gov/17978518/
https://www.researchgate.net/publication/279691061_Ethnomedicinal_survey_of_Jawadhu_hills_in_Tamil_Nadu
https://www.researchgate.net/publication/279691061_Ethnomedicinal_survey_of_Jawadhu_hills_in_Tamil_Nadu
https://www.researchgate.net/publication/279691061_Ethnomedicinal_survey_of_Jawadhu_hills_in_Tamil_Nadu
https://www.researchgate.net/profile/Hari-Shankar-Lal/publication/366192423_STUDY_OF_PLANT_BIODIVERSITY_OF_HAZARIBAG_DISTRICT_JHARKHAND_INDIA_AND_ITS_MEDICINAL_USES/links/55125dee0cf268a4aaea2dbc/STUDY-OF-PLANT-BIODIVERSITY-OF-HAZARIBAG-DISTRICT-JHARKHAND-INDIA-AND-ITS-MEDICINAL-USES.pdf
https://www.researchgate.net/profile/Hari-Shankar-Lal/publication/366192423_STUDY_OF_PLANT_BIODIVERSITY_OF_HAZARIBAG_DISTRICT_JHARKHAND_INDIA_AND_ITS_MEDICINAL_USES/links/55125dee0cf268a4aaea2dbc/STUDY-OF-PLANT-BIODIVERSITY-OF-HAZARIBAG-DISTRICT-JHARKHAND-INDIA-AND-ITS-MEDICINAL-USES.pdf
https://pubmed.ncbi.nlm.nih.gov/17547765/
https://pubmed.ncbi.nlm.nih.gov/17547765/
https://pubmed.ncbi.nlm.nih.gov/17547765/
https://www.researchgate.net/publication/261692739_Essential_Oils_of_Annonaceae_Part_VIII_Volatile_Constituents_of_the_Essential_Oils_from_Three_Guatteria_Species
https://www.researchgate.net/publication/261692739_Essential_Oils_of_Annonaceae_Part_VIII_Volatile_Constituents_of_the_Essential_Oils_from_Three_Guatteria_Species
https://www.researchgate.net/publication/261692739_Essential_Oils_of_Annonaceae_Part_VIII_Volatile_Constituents_of_the_Essential_Oils_from_Three_Guatteria_Species
https://www.researchgate.net/publication/261692739_Essential_Oils_of_Annonaceae_Part_VIII_Volatile_Constituents_of_the_Essential_Oils_from_Three_Guatteria_Species
https://pubmed.ncbi.nlm.nih.gov/11575948/
https://pubmed.ncbi.nlm.nih.gov/11575948/
https://www.proquest.com/openview/e04feaa0d92ec2382a9925154ae076d3/1?pq-origsite=gscholar&cbl=2026366&diss=y
https://www.proquest.com/openview/e04feaa0d92ec2382a9925154ae076d3/1?pq-origsite=gscholar&cbl=2026366&diss=y
https://www.proquest.com/openview/e04feaa0d92ec2382a9925154ae076d3/1?pq-origsite=gscholar&cbl=2026366&diss=y
https://www.actahort.org/books/677/677_5.htm
https://www.actahort.org/books/677/677_5.htm
https://www.actahort.org/books/677/677_5.htm
https://www.actahort.org/books/677/677_5.htm
https://www.actahort.org/books/677/677_5.htm
https://ui.adsabs.harvard.edu/abs/2003BioSE..31.1447S/abstract
https://ui.adsabs.harvard.edu/abs/2003BioSE..31.1447S/abstract
https://ui.adsabs.harvard.edu/abs/2003BioSE..31.1447S/abstract
https://pubmed.ncbi.nlm.nih.gov/16400942/
https://pubmed.ncbi.nlm.nih.gov/16400942/
https://pubmed.ncbi.nlm.nih.gov/16400942/
https://grasasyaceites.revistas.csic.es/index.php/grasasyaceites/article/view/303/0
https://grasasyaceites.revistas.csic.es/index.php/grasasyaceites/article/view/303/0
https://pubmed.ncbi.nlm.nih.gov/22985175/
https://pubmed.ncbi.nlm.nih.gov/22985175/
https://pubmed.ncbi.nlm.nih.gov/22985175/
https://pubmed.ncbi.nlm.nih.gov/36222471/
https://pubmed.ncbi.nlm.nih.gov/36222471/
https://pubmed.ncbi.nlm.nih.gov/36222471/
https://www.sciencedirect.com/science/article/pii/S187439001500018X?__cf_chl_rt_tk=nYEU2cGp0N4hIJbIREoG4ehKhEr8oStiJ07DL6A44dc-1783405084-1.0.1.1-Ua4N87Nt4No15zaxM4h_7AITXYltTPmpAgngECKL8uY
https://www.sciencedirect.com/science/article/pii/S187439001500018X?__cf_chl_rt_tk=nYEU2cGp0N4hIJbIREoG4ehKhEr8oStiJ07DL6A44dc-1783405084-1.0.1.1-Ua4N87Nt4No15zaxM4h_7AITXYltTPmpAgngECKL8uY
https://www.sciencedirect.com/science/article/pii/S187439001500018X?__cf_chl_rt_tk=nYEU2cGp0N4hIJbIREoG4ehKhEr8oStiJ07DL6A44dc-1783405084-1.0.1.1-Ua4N87Nt4No15zaxM4h_7AITXYltTPmpAgngECKL8uY
https://pubmed.ncbi.nlm.nih.gov/30449168/
https://pubmed.ncbi.nlm.nih.gov/30449168/
https://pubmed.ncbi.nlm.nih.gov/30449168/
https://www.sciencedirect.com/science/article/pii/S0040402016313308?__cf_chl_rt_tk=4M1aCIEsAAFSXvW9hn5HvSrNkc3hRbtDd58QP526JPk-1783405025-1.0.1.1-K5u9ae9o0lTmkezhv4pqfCbkZd4QqSwV5WSYQUvCvqs
https://www.sciencedirect.com/science/article/pii/S0040402016313308?__cf_chl_rt_tk=4M1aCIEsAAFSXvW9hn5HvSrNkc3hRbtDd58QP526JPk-1783405025-1.0.1.1-K5u9ae9o0lTmkezhv4pqfCbkZd4QqSwV5WSYQUvCvqs
https://www.sciencedirect.com/science/article/pii/S1878535212002766?__cf_chl_rt_tk=RKua5RXyFrKtdQ7OSBgbhq30NZl8lpmaKb6TKuQO3Fw-1783404977-1.0.1.1-mPyKTPCXFmZB.YrOE.K1dkYSMz4ICpLTYKjhC5tbn1o
https://www.sciencedirect.com/science/article/pii/S1878535212002766?__cf_chl_rt_tk=RKua5RXyFrKtdQ7OSBgbhq30NZl8lpmaKb6TKuQO3Fw-1783404977-1.0.1.1-mPyKTPCXFmZB.YrOE.K1dkYSMz4ICpLTYKjhC5tbn1o
https://www.sciencedirect.com/science/article/pii/S1878535212002766?__cf_chl_rt_tk=RKua5RXyFrKtdQ7OSBgbhq30NZl8lpmaKb6TKuQO3Fw-1783404977-1.0.1.1-mPyKTPCXFmZB.YrOE.K1dkYSMz4ICpLTYKjhC5tbn1o
https://pubmed.ncbi.nlm.nih.gov/34000924/
https://pubmed.ncbi.nlm.nih.gov/34000924/
https://pubmed.ncbi.nlm.nih.gov/34000924/
https://pubmed.ncbi.nlm.nih.gov/34000924/
https://pubmed.ncbi.nlm.nih.gov/22985175/
https://pubmed.ncbi.nlm.nih.gov/22985175/
https://pubmed.ncbi.nlm.nih.gov/22985175/

	Title
	Abstract 
	Introduction
	Methodology
	Plant Description 
	Fatty Acids 
	Pharmacological Values 
	Summary
	Acknowledgements 
	References
	Table 1
	Table 2
	Table 3
	Table 4
	Figure 1

