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  Background
Tupistra nutans, a captivating evergreen herb belong-
ing to the Asparagaceae family, has a history shrouded 
in botanical mystery. Initially documented in 1829 
from the Sylhet region of Bangladesh, its true distribu-
tion remained elusive for nearly two centuries [1]. Early 
accounts from India’s Khasia Hills in 1871 suggested its 
presence, but subsequent reports of sightings in Sikkim 
(1975) and Bhutan (1994) proved to be erroneous [2]. 
Ultimately, a fortuitous rediscovery in 2006 within the 
Nokrek Biosphere Reserve, nestled in Meghalaya, clari-
fied its true range. This revelation confirmed its exclusive 

Clinical Phytoscience

*Correspondence:
Rudra Acharjya
rudraxtri12345@gmail.com
Ananya Bhattacharjee
mouroland@gmail.com
Manodeep Chakraborty
manodeep.chakraborty@gmail.com
1Himalayan Pharmacy Institute, Majhitar, East Sikkim, Sikkim, India
2Department of Pharmacology, Himalayan Pharmacy Institute, Majhitar, 
East Sikkim, Sikkim 737136, India

Abstract
Background  Tupistra nutans, commonly known as Nakima in the Sikkim region of India, is a fascinating plant species 
with potential medicinal and culinary uses. It belongs to the family Asparagaceae.

Main body  It’s native to the Eastern Himalayas and is prized for its distinctive appearance and nutritional value.
Recent research has identified Tupistra nutans is having potential phyto constituents such as Unsaturated fatty acids, 
Vitamin E, Diosgenin, Linoleic acid and Palmitoleic acid. Tupistra nutans is a unique plant with a distinctive appearance. 
It is a perennial herb with a rhizomatous root system. The Leaves are large, strap-shaped and can reach up to 1–2 m 
in length. They are dark green, glossy and arranged in a basal rosette. The Inflorescence is a unique, club-shaped 
inflorescence which bears numerous small, tubular flowers. The Colour can vary but is often a striking yellow or 
orange. The Fruits are berry-like fruits that are typically red or orange when ripe. Traditionally Tupistra nutans has 
Culinary Use like the inflorescence is a popular vegetable, often cooked in curries or stir-fries. It is prized for its unique 
texture and flavour, often compared to button mushrooms. The Medicinal Use in pain relief, blood sugar regulation, 
anti-inflammatory properties, antioxidant properties and anti-diabetic properties.

Conclusion  While scientific research is still in its early stages, the plant’s antioxidant, anti-inflammatory, and 
antidiabetic properties warrant further exploration. By understanding and harnessing the power of this indigenous 
plant, we can unlock its potential for sustainable development, healthcare, and culinary innovation.
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habitat– the lush forest floors of the Khasia Hills and Syl-
het [2].

The genus Tupistra, comprising 31 diverse species, pri-
marily thrives in the southern and southeastern regions 
of Asia, spanning countries such as Nepal, Bhutan, India, 
Myanmar, China, Laos, Vietnam, Thailand, and Malaysia. 
Within India, nine species have been identified: Tupistra 
ashihoi, Tupistra Clarkei, Tupistra khasiana, Tupistra 
leonidii, Tupistra nutans, Tupistra nagarum, Tupistra 
extrorsandra, Tupistra stoliczka, and Tupistra tupistroi-
des. These species are distributed across various Indian 
states, including Meghalaya, Assam, Nagaland, Sikkim, 
and Tripura. Notably, six of these species are endemic 
to Northeast India, highlighting the region’s remarkable 
biodiversity [3].

However, the true value of Tupistra nutans lies in its 
traditional medicinal use. Revered as “Nakima” in Hima-
layan communities, it has been employed as a natural 
remedy for generations, particularly for managing blood 
sugar [4, 5] and pain [5]. Recent scientific research has 
begun to unravel the herb’s secrets, revealing a treasure 
trove of bioactive compounds within its leaves. These 
compounds, including saponins, phenolic acids, and 
flavonoids, contribute to its potent antioxidant, anti-
inflammatory, and antimicrobial properties, promising 
significant potential for modern medicine [4, 5].

Beyond its medicinal prowess, Tupistra nutans offers 
a fascinating cultural connection. Its succulent flower 
buds are a seasonal delicacy, gracing curries and pickles 
with their unique flavour, demonstrating the deep-rooted 
relationship between Himalayan communities and their 
natural resources [6].

Despite its historical and potential significance, indig-
enous knowledge surrounding Tupistra nutans is at risk 
of extinction. Relied upon oral tradition, this invaluable 
heritage is vulnerable. Documenting these practices is 
essential not only for historical preservation but also to 
unlock the plant’s full potential in modern medicine and 
sustainable use. Recent studies confirming its antioxidant 
properties open new avenues for research and sustain-
able development [2].

Tupistra nutans emerges as a compelling story of redis-
covery, traditional wisdom, and scientific potential. Its 
journey from obscurity to botanical intrigue highlights 
the importance of preserving both cultural heritage and 
natural resources. By delving deeper into the secrets of 
this Himalayan treasure, we can ensure its sustainable 
use and responsible development, perpetuating its legacy 
of healing for future generations [4].

Methodology
A total no of 900 records from the data bases and 15 
records from other sources were screened initially. The 
350 records were excluded because the quality of the 

data was poor and less authentic. Another 250 and 171 
records were included as they are inrelavant and not spe-
cific for the topic. The total no of 144 records were uti-
lized to draft this manuscript.

Vernacular name [7].
Nepali: Nakima (aule).
Lepcha: Purfeg.

Detailed morphological description of Tupistra 
Nutans[1, 3, 8–10]
Plant type

 	• It is a terrestrial perennial herb.

Stem

 	• The plant has a rhizomatous stem which is 
cylindrical and ascending. The diameter of the stem 
is between 1.5 and 1.7 cm.

Cataphylls

 	• The cataphylls are linear-lanceolate, with a length of 
up to 24 cm and a breadth of 1.5 cm.

Leaves

 	• The plant produces one or two leaves annually from 
the shoot apex.

 	• The leaves are narrowly oblanceolate or narrowly 
oblong-oblanceolate, with a length of up to 112 cm 
and a width between 9.5 and 12 cm.

 	• The apex of the leaves is acute or acuminate, and 
they taper gradually to the petiole.

Peduncle

 	• The peduncle is green, erect, slightly declinate 
distally, and terete.

 	• It is usually 3–4 times longer than the spike, with a 
length between 17 and 25 cm.

 	• It arises from the apical part of the stem and is 
axillary.

Spike

 	• The spike is pendulous and densely flowered with up 
to 23 flowers. It has a length between 5 and 7 cm.

Bracts

 	• There are two bracts per flower. The outer bract 
is borne below and adjacent to the flower and is 
lanceolate, deltoid-ovate or ovate.
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 	• It has a length between 7 and 12 mm and a breadth 
of up to 8 mm.

 	• The inner bract (bracteole) is lanceolate, with a 
length up to approximately 6 mm. It is borne laterally 
to the flower.

Flowers

 	• The flowers are sessile. The perianth is campanulate, 
6-cleft, and fleshy. The tube is 5–6 mm long.

 	• The lobes are narrowly ovate, and recurved, with 
a length of 6–6.5 mm and breadth between 3 and 
4.5 mm.

 	• They are pale yellowish brown to greenish with 
purple streaks/dots ventrally.

Stamens

 	• There are six stamens. The anthers are subsessile, 
dorsifixed, oblong, and introrse.

 	• They are inserted at the apex of the perianth tube 
and are concealed by the stigma.

 	• They have a length between 1 and 1.5 mm.

Pistil

 	• There is one pistil. The style is columnar, with a 
length between 4.5 and 6 mm.

 	• The stigma is white, sub-capitate, with 3-lobes and 
an undulated limb. It has a diameter between 3 and 
6 mm.

Fig. a  .
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 	• The ovary is superior, situated at the base of the 
columnar pistil, and is approximately 1 mm high. It is 
3-locular.

Flowering

 	• The plant flowers between September and October.

Distribution

 	• The plant is found in India (specifically in the Khasi 
and Garo Hills of Meghalaya) and Bangladesh 
(Sylhet).

Comparative analysis of Tupistra nutans with 
similar species
In botany, closely related species often share similar 
characteristics, making identification challenging. This 
is particularly true for species within the Tupistra genus. 
This section focuses on Tupistra nutans, highlighting 
its unique features to differentiate it from its close rela-
tives: T. clarkei, T. leonidii, T. nagarum, T. tupistroides, 
T. khasiana, T. fungilliformis, and T. pingbianensis [1, 8]. 
This comparative analysis provides clear differentiation 
criteria to aid in the accurate identification of T. nutans 
(Table 2)(Fig. 1).

Table 1  Taxonomy [1, 11]
Kingdom Plantae
Phylum Streptophyta
Class Equisetopsida
Subclass Magnoliidae
Order Asparagales
Family Asparagaceae
Genus Tupistra
Species Tupistra nutans

Table 2  Difference between Tupistra nutans and other species of genus Tupistra [1, 8, 9, 12]
Character-
-istic

Tupistra nutans Tupistra 
clarkei

Tupistra 
leonidii

Tupistra 
tupistroides

Tupistra 
nagarum

Tupistra 
khasiana

Tupistra 
fungilliformis

Tupistra 
pingbianen-
sis

Peduncle Erect, typically 
3–4 times longer 
than the spike

Pendulous, 
nearly as long 
as the spike

Com-
paratively 
longer

Erect, usually 
3–4 times longer 
than the spike

Erect to decli-
nate distally, 
17–25 cm long, 
3–4 times spike 
length

Erect to decli-
nate distally, 
17–25 cm long, 
3–4 times spike 
length

Erect to decli-
nate distally, 
17–25 cm long, 
3–4 times spike 
length

Erect to decli-
nate distally, 
17–25 cm 
long, 3–4 
times spike 
length

Spike Densely flow-
ered, up to 23 
flowers within a 
5–7 cm length

30-flowered, 
up to 11 cm 
long

Shorter, 
fewer 
flowers

Densely flow-
ered, up to 23 
flowers

5–7 cm long, 
up to 23 flow-
ers per spike

5–7 cm long, up 
to 23 flowers per 
spike

5–7 cm long, 
up to 23 flow-
ers per spike

5–7 cm long, 
up to 23 flow-
ers per spike

Stigma Sub-capitate 
and white, large 
enough to con-
ceal the anthers

Peltate, 
apically 
nearly flat, dark 
purple, not 
large enough 
to conceal the 
anthers

Subcapi-
tate and 
white, 
devoid 
of purple 
spots

White, sub capi-
tate with 3 lobes 
and an undulate 
limb

Hemispheric, 
with den-
ticulation at the 
margin, white

Hemispheric, 
with denticula-
tion at the mar-
gin, white

Hemispheric, 
with denticula-
tion at the 
margin, white

Hemispheric, 
with denticu-
lation at the 
margin, white

Perianth 
lobes

Narrowly ovate 
lobes, 6–6.5 mm, 
transition-
ing from pale 
yellow-brown 
to green, with 
purple markings 
underneath

ovate to 
broadly ovate, 
7.5–10 mm, 
pale fulvous 
to creamy 
with purple 
underside

- Narrowly ovate, 
pale yellowish 
brown to green-
ish with purple 
streaks/dots 
ventrally

Narrowly ovate 
and 6–6.5 mm 
long, exhibit a 
pale yellow-
ish brown to 
greenish hue 
with purple 
ventral streaks 
or dots.

Narrowly ovate 
lobes, 6–6.5 mm, 
transition-
ing from pale 
yellow-brown 
to green, with 
purple markings 
underneath

Narrowly 
ovate lobes, 
6–6.5 mm, 
transitioning 
from pale 
yellow-brown 
to green, 
with purple 
markings 
underneath

Narrowly 
ovate lobes, 
6–6.5 mm, 
transitioning 
from pale 
yellow-brown 
to green, 
with purple 
markings 
underneath

Flower The flowers are 
antrorse, or di-
rected forwards

The flowers 
are retrorse, 
or directed 
backwards

- The flowers are 
antrorse, or di-
rected forwards

The flowers 
are antrorse, 
or directed 
forwards

- - -

Anthers Less distinctly 
stipitate

Distinctly 
stipitate

- - - The large stigma 
hides it inside 
the perianth 
tube.

The large 
stigma hides 
it inside the 
perianth tube.

The large 
stigma hides 
it inside the 
perianth tube.



Page 5 of 18Acharjya et al. Clinical Phytoscience            (2025) 11:8 

Phytochemical Profile
Fatty acid
“A GC-MS analysis of Tupistra nutans inflorescence 
extract revealed a remarkable fatty acid profile: two-
thirds of the total content consisted of unsaturated fatty 
acids (UFAs), while the remaining third was saturated 
fatty acids (SFAs). This high UFA proportion suggests 
potential health benefits associated with its consumption 
[13].

Oleic acid, linoleic acid, and elaidic acid were the pre-
dominant UFAs identified. Oleic and linoleic acids are 
well-known for their cardioprotective properties, includ-
ing reducing LDL and non-HDL cholesterol levels and 
exhibiting potent antioxidant activity. They achieve this 
by scavenging free radicals and mitigating pro-inflamma-
tory signaling pathways without increasing lipoprotein 
levels [13–16] (Fig. 2).

However, elaidic acid, a trans fatty acid, has been 
linked to pro-inflammatory activity, which could poten-
tially counteract the beneficial effects of other UFAs [17]. 
Therefore, the relative abundance of each UFA is critical 
in determining the overall impact on cardiovascular dis-
ease risk.”

Vitamin E
Vitamin E, a potent antioxidant and anticancer agent 
[18, 19], has been uniquely identified in the flower clus-
ters of Tupistra nutans, a plant native to the Eastern 
Himalayas [13]. The methanolic extract of the inflores-
cence (METNI) exhibits antioxidant activity due to the 

presence of Vitamin E and other natural antioxidants [13, 
20]. Additionally, METNI has demonstrated anticancer 
potential against liver cancer cells, likely due to a syner-
gistic effect between Vitamin E and other bioactive com-
pounds [13].

Interestingly, Vitamin C was exclusively detected in 
the inflorescence of T. nutans [13]. Among the 28 com-
pounds identified in METNI through GC-MS, 12% of the 
relative abundance was contributed by natural antioxi-
dants like Vitamin E, diosgenin, and phenol [13]. METNI 
exhibited antioxidant activity in HepG2 and F111 cells 
due to the presence of natural antioxidants, including 
Vitamin E and some unsaturated fatty acids [13]. How-
ever, at higher concentrations, METNI induced oxidative 
stress [13]. This paradoxical behavior of Vitamin E has 
been reported in another study [21].

Given the high concentration of Vitamin E and its 
proven anticancer properties, further research is needed 
to elucidate the mechanisms underlying its cancer cell 
inhibition and to explore strategies for mitigating oxida-
tive stress at higher concentrations. The current evidence 
suggests that Vitamin E in T. nutans holds significant 
potential for promoting human health and well-being.

Diosgenin
GC-MS analysis has revealed that the inflorescence 
of Tupistra nutans is a significant source of diosgenin 
(2.63%), a promising biomolecule with a diverse range 
of potential health benefits. While diosgenin is primarily 

Fig. 1  Different Parts of Tupistra nutans
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found in the root and inflorescence extracts, studies have 
shown its potential to:

 	• Inhibit cancer cell growth: Diosgenin targets 
key signaling pathways like NF-κB and STAT3, 
disrupting cell cycle regulation.

 	• Protect cardiovascular health: It helps regulate blood 
sugar and cholesterol levels, reducing the risk of 
heart disease.

 	• Shield neurons: Diosgenin may protect neurons from 
damage, promoting cognitive function.

 	• Boost immunity: It can strengthen the immune 
system, enhancing the body’s defense mechanisms.

 	• Promote skin health: Diosgenin may offer benefits for 
skin health, such as wound healing and anti-aging.

 	• Reduce inflammation and oxidative stress: It has 
potent anti-inflammatory and antioxidant properties.

While in vitro and animal studies are promising, further 
clinical trials are necessary to fully understand the thera-
peutic potential of diosgenin in humans. By harnessing 

the power of diosgenin from T. nutans, we can pave the 
way for improved individual and public health.

Linoleic acid
The methanolic extract obtained from Tupistra nutans 
inflorescence, analyzed using GC-MS, revealed a diverse 
array of compounds. Among these, linoleic acid consti-
tutes more than 1% of the retention area [13]. Linoleic 
acid, classified as a polyunsaturated omega-6 fatty acid, is 
renowned for its health benefits [24]. Research indicates 
that it possesses anticancer, anti-inflammatory, and anti-
oxidant properties [16, 25]. Moreover, linoleic finds appli-
cation in photoprotective formulations, commonly used 
in various cosmetic products [26]. Its ability to modulate 
proinflammatory signalling further underscores its role 
as an antioxidant [27]. Despite inducing higher intracel-
lular ROS generation at elevated extract concentrations, 
the extract exhibited greater inhibition of cell prolifera-
tion in cancerous cells compared to normal cells1. This 
intriguing phenomenon highlights Tupistra nutans as a 
potential natural anticancer agent [13].

Fig. 2  Pharmacological Actions of Tupistra nutans
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In summary, the diverse phytochemical composition 
of Tupistra nutans, particularly its linoleic acid content, 
points toward promising therapeutic applications in 
oncology, dermatology, and cosmetology. However, com-
prehensive studies are necessary to unravel the underly-
ing mechanisms and validate its clinical efficacy.

Polyphenol
The investigation of plant extracts has revealed a rich 
source of bioactive compounds. Notably, root extracts 
of certain plants have been found to contain significant 
amounts of polyphenols, primarily salicylic acid and 
p-coumaric acid [28].

Table 3  Compound name and structure of flavonoids present in Tupistra nutans
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Table 4  Compound name and structure of polyphenols present in Tupistra nutans
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Polyphenols are well-known for their antimicrobial 
properties, a quality often attributed to their use in tradi-
tional plant-based remedies [29].

Interestingly, the leaf extract of Tupistra nutans exhib-
its higher levels of phenols and flavonoids compared to 
its root and inflorescence extracts, resulting in superior 
antioxidant potential [20]. This observation suggests that 
different plant parts may contain varying concentrations 
of bioactive compounds, potentially influencing their 
therapeutic efficacy.

Surprisingly, the boiled extract of the inflorescence 
demonstrated higher phenolic and flavonoid content 
than any of the hydro-methanolic extracts, highlight-
ing the significant impact of extraction methods on the 
phytochemical profile and, consequently, the antioxidant 
capacity of the extracts.

Flavonoids
Flavonoids, a class of polyphenolic secondary metabo-
lites found in plants, are renowned for their antioxidant, 
anti-inflammatory, and anticancer properties [30, 31]. 
These compounds are abundant in all parts of the plant, 
including the leaves, roots, and flowers [20].

The leaves of Tupistra nutans exhibit high anticancer 
activity, which aligns with the known anticancer proper-
ties of flavonoids [20]. In addition to flavonoids, T. nutans 
also contains piperidine, a compound with recognized 
anti-cancer properties [32, 33]. This compound, exclu-
sively found in the ETNLf extract, could contribute to the 
superior anticancer effect of this extract [20].

Furthermore, the boiled extract of the inflorescence 
was found to contain higher levels of flavonoids and 
exhibited greater antioxidant potential than any of the 
hydro-methanolic extracts. This is attributed to the 
release of more phenolics and flavonoids due to the loos-
ening of plant material through heating, despite the deg-
radation of some heat-sensitive anticancer components 
[20].

Given the high concentration of flavonoids and their 
proven anticancer properties, further in-depth studies 
are needed to elucidate the mechanisms underlying their 
cancer cell inhibition.

Table 5  Concise summary of In-Vitro assay results for Tupistra nutans
Sl. 
No.

Activity In-Vitro Assay Details References

1. Anti-hepa-
tocellular 
activity

Pyrogallol Assay Treatment (µg/ml): 100, Result: Inhibition of pyrogallol autoxidation by 18.7%.  [13]
Evaluation of 
Antioxidant 
Capacity

Cell Type: HepG2, Treatment (µg/ml): 25, 50, 100, Time (h): 1, Result: Inhibited H2O2-induced 
ROS.

2. Antimi-
crobial 
Activity

Microorganism: E. coli, S. aureus, Treatment (µg/ml): 0.25, 0.12, Time (h): 24, Result: Presence of 
dead cells.
Microorganism: A. fumigatus, Treatment (µg/ml): 0.25, Result: Higher zone of inhibition com-
pared to other fungi.

 [28]

3. Anti-
diabetic 
activity

αGlucosidase 
Activity Assay

Treatment (µg/ml): 0.1,
Result: Inhibitory effects in decreasing order: ethyl acetate > hexane > butanol > aque-
ous > methanol fraction of the extract.

 [28]

4. In-vitro An-
ti-inflam-
matory 
Assay

Hypotonicity 
Induced HRBC 
Membrane Stabi-
lization Test

Inhibited haemolysis of HRBC, but was significantly less effective than diclofenac.  [63]

Protein Denatur-
ation Test

Inhibited denaturation of egg albumin, but was significantly less effective than diclofenac.

5. Anti-
oxidant 
activity

DPPH Antioxidant 
Assay

West Sikkim flower extracts had the highest DPPH activity at 78.90 ± 0.98 µg/ml.  [6, 13, 20, 
28]The root extract’s ethyl acetate fraction had the highest radical scavenging activity at 

21.31 ± 2.00 µg/ml.
ABTS Assay The root extract’s butanol fraction showed the most potent scavenging activity at 

667.63 ± 8.90 µg/ml.
FRAP Assay The root extract’s 80% methanol fraction showed the greatest reducing activity at 

226.66 ± 9.50 µg/ml.
Reducing Power 
Assay

The root extract’s ethyl acetate fraction showed the highest reducing power at 0.53 ± 0.09 µg/
ml.

Ferrous Ion Che-
lating Activity

The root extract’s hexane fraction showed the highest ferrous ion chelating capacity at 
77.72 ± 6.50 µg/ml.

DPPH, ABTS, FRAP, 
TAC Assays

Leaf extracts with methanol were shown to be more effective than those from roots and 
flowers.
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Sl. 
no.

Isolated Compounds Solvent Part of Plant Pharmacological Activity Refer-
ences

1 l-Phenylalanine 80% Methanol Root Antibacterial activity.  [88]
2 Protocatechuic acid 80% Methanol Root Antibacterial, antioxidant, antidiabetic, anticancer, anti-ageing, 

antifibrotic, antiviral, anti-inflammatory, analgesic, antiseptic, 
anti-atherosclerotic anti-hyperlipidaemic, hepatoprotective, 
cardioprotective, nephroprotective, neuroprotective.

 [64]

3 Chlorogenic acid 80% Methanol Root Antidiabetic and anti-obesity, antioxidant and anti-inflammato-
ry, anti-hypertension, and anti-microbial.

 [89]

4 p-Hydroxybenzoic acid 80% Methanol Root Antimicrobial, anti-sickling, antialgal, antioxidant antiviral, 
antimutagenic, estrogenic effect, hypoglycemic, nematicidal, 
anti-atherogenic, and antiplatelet.

 [90]

5 Caffeic acid 80% Methanol Root Antioxidant, Anti-inflammatory, Anticancer, Neuroprotective, 
Anti-diabetic, Antibacterial, Antifunga.

 [91]

6 p-Coumaric acid 80% Methanol Root Antioxidant, antimicrobial, antiviral, anti-mutagenesis, 
anti-cancer.

 [92]

7 Ferulic acid 80% Methanol Root Antioxidant, anti-inflammatory, anti-fibrosis, anti-apoptotic, 
anti-platelet.

 [93]

8 Salicylic acid 80% Methanol Root Antioxidant, anti-inflammatory, and antimicrobial.  [94]
9 Phenol, 2,4-bis(1,1-dimethyl 

ethyl)-
Methanol Inflorescence Antifungal, anti-virulence.  [50, 95]

10 9-Hexadecenoic acid, methyl 
ester, (z)-

Methanol Inflorescence Anti-inflammatory.  [96]

11 Hexadecenoic acid, methyl 
ester

Methanol Inflorescence Anti-bacterial, anti-cancer, Analgesic
Antipyretic
Anti-inflammatory
Anti-fungal
Antioxidant

 [97–99]

12 6,9,12,15-Docosatetraenoic 
acid

Methanol Inflorescence Cardioprotective, hypo-cholesterolemic, anti-nociceptive,
antioxidant

 [98]

13 Linoleic acid, methyl ester Methanol and 
Hydro-metha-
nol (1:1)

Root, Leaf, 
Inflorescence

Anti-tubercular, antimalarial, neuroprotective, cardioprotective, 
anti-inflammatory, anticancer, hepatoprotective, antioxidant 
and anti-diabetic

 [100, 101]

14 Elaidic acid, methyl ester Methanol Inflorescence Inhibit cholesterol uptake, pro-inflammatory effect, anticancer, 
antioxidant, and anti-inflammatory

 [102, 105]

15 9-Octadecenoic acid, methyl 
ester, (z)-

Methanol and 
Hydro-metha-
nol (1:1)

Root, leaf and 
Inflorescence

Anti-inflammatory, anti-diarrhoea, antidiabetic, anticancer  [106]

16 Methyl stearate Methanol Inflorescence LDL lowering capacity, pro-inflammatory, Nematicidal  [107, 109]
17 Eicosanoic acid, methyl ester Methanol Inflorescence Antioxidant  [110, 111]
18 Glycidyl oleate Methanol Inflorescence Genotoxic  [113]
19 Diisooctyl phthalate Methanol Inflorescence Anti-androgenic activity, Antimicrobial, Insecticidal  [112, 113].
20 Tetracosanoic acid, methyl 

ester
Methanol Inflorescence Antidiabetic  [114]

21 Eperuic acid, (-) Methanol Inflorescence Antiviral, anti-inflammatory, antioxidant, anti-tumour, and anti-
hepatic steatosis

 [115]

22 Vitamin E Methanol and 
Hydro-metha-
nol (1:1)

Root, leaf and 
Inflorescence

Antioxidant, anti-atherogenic, anti-obesity, bone and joint 
protection, anticancer, prevent infertility, anti-inflammatory, and 
neuroprotective

 [116, 117]

22 Cholesterol Methanol Inflorescence Precursor of steroid hormone, bile salts, and vitamin D High 
cholesterol cardiovascular disease (118).

 [118]

23 Diosgenin Methanol and 
hydro-metha-
nol (1:1)

Root and 
Inflorescence

Anticancer, Cardioprotective, anti-diabetes, neuroprotective, 
immunomodulatory, estrogenic, and skin protective effects, 
anti-infectious, anti-coagulant, antioxidant, Antiatheroscle-
rosis, Anti-asthmatic, Hepatoprotective, Anti-osteoporosis, 
Anti-thyroiditis

 [47, 119].

24 Stigmast-5-en-3.beta.-or Methanol and 
hydro-metha-
nol (1:1)

Root, leaf and 
Inflorescence

Antimicrobial, Anti-inflammatory, Anticancer, Antioxidant, An-
giogenic, Immunomodulatory, Antihyperlipidemic, Antiathero-
sclerosis, Anti-diabetes

 [48].

Table 6  Overview of phytochemicals, extraction solvents, plant parts, and their Pharmacological implications [13, 20, 28]
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Pharmacological Activity
Anti-diabetic activity
A 2019 study identified Tupistra nutans as the only spe-
cies within its genus to be tested for antidiabetic activity 
[8, 11]. The study involved extracting an 80% methanolic 
root extract of T. nutans using various solvents: n-hex-
ane, ethyl acetate, n-butanol, methanol, and water. 
Among these, the ethyl acetate extract exhibited the 
highest α-glucosidase inhibitory effect (81.68%), suggest-
ing its potential as an antidiabetic agent [8]. This extract 
also demonstrated the highest phenolic (51.20  mg/g 

GAE) and flavonoid (15.20  mg/g QE) content, further 
underscoring its therapeutic potential [8].

Subsequent studies in 2023 revealed the presence of 
compounds like Phthalic acid, Stigmasterol, Diosgenin, 
Alpha-santol, and Beta-sitosterol in T. nutans, all of 
which are known for their anti-diabetic properties. Addi-
tionally, the methanolic root extract was found to contain 
phytochemicals with potential antidiabetic properties 
[12]. The inflorescence portion was found to contain 
9-Octadecenoic acid, methyl ester, and Tetracosanoic 

Sl. 
no.

Isolated Compounds Solvent Part of Plant Pharmacological Activity Refer-
ences

25 Palmitic acid Hydro-metha-
nol (1:1)

Root, Leaf, 
Inflorescence

Anticancer, antiviral, anti-inflammatory, analgesic, and regula-
tion of lipid metabolism

 [120]

26 Piperidine Hydro-metha-
nol (1:1)

Leaf Anti-cancer, anti-diabetic, Antipsychotics, HIV-1 Inhibitors, Anti-
inflammatory, Anti-Alzheimer,

 [121, 122]

27 Phytol Methanol and 
hydro-metha-
nol (1:1)

Leaf Antioxidant, anticancer, antibacterial, anti-inflammatory, and 
antinociception, cytotoxic.

 [123, 124]

28 Myo-inositol Hydro-metha-
nol (1:1)

Leaf Antioxidant, cardioprotective, antidiabetic, anticancer, antide-
pression, and anti-inflammation.

 [125]

29 β-citronellol Hydro-metha-
nol (1:1)

Root and 
Inflorescence

Antifungal, antibacterial, anticonvulsant, analgesic, anticancer  [126, 127]

30 Neophytadiene Hydro-metha-
nol (1:1)

Root, leaf and 
inflorescence

Antimicrobial, analgesic, antipyretic, antioxidant, and anti-
inflammatory, neuroprotective.

 [82, 128]

31 9,12-octadecadienoyl 
chloride

Hydro-metha-
nol (1:1)

Root, leaf and 
inflorescence

Antisecretory, choleretic, and antitubercular.  [129]

32 9-octadecenoic acid Hydro-meth-
anol (1:1) and 
methanol

Root, leaf and 
inflorescence

Anti-inflammatory, antidiabetic and anticancer.  [106, 126, 
130, 131]

33 Stearic acid Hydro-metha-
nol (1:1)

Root, leaf and 
inflorescence

Ldl reducing capacity.  [108]

34 Pthalic acid Hydro-metha-
nol (1:1)

Root, leaf and 
inflorescence

Antidiabetic, antioxidant.  [127, 132]

35 Beta tocopherol Hydro-metha-
nol (1:1)

Root, leaf and 
inflorescence

Antioxidant.  [133]

36 Gamma tocopherol Hydro-metha-
nol (1:1)

Root, leaf and 
inflorescence

Anticancer, antioxidant, cardioprotective, neuroprotective, 
anti-inflammation.

 [134]

37 Stigmasterol Hydro-metha-
nol (1:1)

Root, leaf and 
inflorescence

Anticancer, antidiabetic, antioxidant, antibacterial, antifungal, 
anti-osteoarthritis, anti-inflammatory, immunomodulatory, 
neuroprotective, antifungal, antiparasitic, and antiviral.

 [80]

38 Beta-sitosterol Hydro-metha-
nol (1:1)

Root, leaf and 
inflorescence

Antioxidant, anticancer, Angiogenic Effect, Antihyperlipidemic, 
Anti-Atherosclerosis, antimicrobial, antidiabetic, anti-inflam-
matory, antipyretic, anti-pulmonary tuberculosis, anti-arthritic, 
immune modulation and anti-HIV.

 [135, 136]

39 Piperdine Hydro-metha-
nol (1:1)

Leaf Anticancer, antimicrobial, analgesic, anti-inflammatory, antipsy-
chotic, anticancer, and neuroprotective.

 [121, 122, 
137]

40 Squalene Hydro-metha-
nol (1:1)

Root, leaf and 
inflorescence

Emollient, antioxidant, antitumour, anti-inflammation, cardio-
protective, and antibacterial.

 [138, 139]

41 Pearlide Hydro-metha-
nol (1:1)

Root, leaf and 
inflorescence

Antitumour.  [140]

42 Alpha santalol Hydro-metha-
nol (1:1)

Root, leaf and 
inflorescence

Anticancer, antidiabetic, antipsychotic, antibacterial, sedative, 
antiviral, anti-psoriasis,.

 [141, 142]

43 Gamma sitosterol Hydro-metha-
nol (1:1)

Root, leaf and 
inflorescence

Anticancer, hypolipidemic agent.  [143, 144]

Table 6  (continued) 
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acid, methyl ester, both of which have proven antidiabetic 
effects [12].

A significant positive correlation was observed 
between α-glucosidase inhibition and total phenolic con-
tent (TPC) and total flavonoid content (TFC) [8]. This 
suggests that phenolic compounds may be major contrib-
utors to the α-glucosidase inhibitory activity of T. nutans 
[8].

These findings collectively indicate that T. nutans holds 
promise for promoting human health, particularly in dia-
betes management. However, further in-depth studies 
are necessary to elucidate the mechanisms underlying 
the α-glucosidase inhibitory activity of these compounds 
and to mitigate potential oxidative stress at higher 
concentrations.

Anti-microbial activity
The root extracts of Tupistra nutans have been shown to 
possess potent antimicrobial and antifungal properties 
against a wide range of pathogens [28]. These extracts 
exhibit significant cytotoxic effects on E. coli and S. 
aureus at concentrations ranging from 0.25 to 0.12  mg/
mL. This dose-dependent cytotoxicity, confirmed by 
propidium iodide staining, is accompanied by inhibition 
zones ranging from 10.17 ± 1.10 to 19.16 ± 1.25  mm at a 
concentration of 0.25  mg/mL. Interestingly, A. fumiga-
tus among the tested Aspergillus species showed higher 
susceptibility, suggesting potential species-specific activ-
ity [28]. A concentration of 0.12 mg/mL was sufficient to 
completely inhibit the growth of most pathogens, except 
for S. aureus. This highlights the diverse susceptibility 
profiles of the tested organisms and the potential of T. 
nutans extracts in combating microbial infections [28].

T. nutans is rich in various bioactive compounds, 
including:

 	• Phenolic compounds: Protocatechuic acid, Ferulic 
acid, P-Hydroxybenzoic acid, Salicylic acid, 
Chlorogenic acid, P-Coumaric acid, Caffeic acid, and 
L-phenylalanine.

 	• Fatty acids: Palmitic acid, Linoleic acid, Phytol, 
9-octadecanoic acid.

 	• Sterols: Stigmasterol, Diosgenin, β-Sitosterol.
 	• Other compounds: Piperidine, Vitamin E, 

Cholesterol, and various methyl esters.

These compounds, confirmed to possess antimicrobial 
properties, contribute to the overall antimicrobial activity 
of T. nutans extracts.

Further research is needed to isolate and identify indi-
vidual phenolic compounds and conduct in vivo stud-
ies to better understand the antidiabetic mechanism 
of action of T. nutans. The antimicrobial properties of 
T. nutans, supported by the presence of these bioactive 

compounds, make it a promising candidate for future 
research in the field of antimicrobial therapy.

Anti-inflammatory property
Tupistra nutans, a plant renowned for its potent anti-
oxidant properties, has been investigated for its poten-
tial anti-inflammatory applications [28, 61, 62]. The 
methanolic root extract of this plant has demonstrated 
significant anti-inflammatory activity, attributed to the 
presence of bioactive metabolites, specifically flavonoids 
and phenolics [63]. These metabolites have been shown 
to inhibit human red blood cell (HRBC) membrane sta-
bilization and protein denaturation, key processes in 
inflammation, in a dose-dependent manner. However, 
when compared to the standard drug diclofenac, T. 
nutans was found to be less effective. This statistical dif-
ference was confirmed with an F-value of 4.227, degrees 
of freedom (df ) of 2, and a p-value of 0.033.

Further phytochemical analysis of the methanolic root 
extract revealed a plethora of phenolic compounds with 
known anti-inflammatory properties, including:

 	• Protocatechuic acid [64].
 	• Ferulic acid [65].
 	• Hydroxybenzoic acid [66].
 	• Salicylic acid [67].
 	• Chlorogenic acid [68].
 	• Coumaric acid [69].
 	• Caffeic acid [70].
 	• L-phenylalanine [71].

Additionally, a comprehensive phytochemical analysis 
of the methanolic root extract and inflorescence extract 
(METNI) identified several compounds with established 
anti-inflammatory properties, including:

 	• 9-Hexadecenoic acid, methyl ester (Z) [72].
 	• Linoleic acid methyl ester [73].
 	• Phytol [74].
 	• Glycidyl oleate [75].
 	• 9-Octadecenoic acid [4].
 	• 6,9,12,15-Docosatetraenoic acid, methyl ester [76].
 	• Cholesterol [77].
 	• Diosgenin [47].
 	• Vitamin E [78].
 	• Beta-sitosterol [79].
 	• Stigmasterol [80].
 	• Squalene [81].
 	• Neophytadine [82].
 	• Myo-inositol [83].
 	• Stearic Acid [84].
 	• Phthalic Acid [85].
 	• Piperidine [33].
 	• β-Tocopherol [86].
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 	• Salicylic Acid [87].

These findings highlight the therapeutic potential of T. 
nutans in anti-inflammatory treatments. Future research 
should focus on elucidating the precise mechanisms of 
action of these compounds to better understand their 
anti-inflammatory effects and potential therapeutic 
applications.

Anti-cancer activity
Tupistra nutans, a plant species distinguished for its anti-
oxidant, anti-inflammatory, and antimicrobial attributes, 
is currently the subject of scientific investigation for its 
prospective role in cancer therapy. The plant’s abundant 
fiber content is postulated to aid in mitigating the risk of 
specific cancers [6], notably those of the breast and colon. 
The observed anticancer activity in a related species, 
Tupistra chinensis [63], further emphasizes the potential 
of Tupistra nutans in oncology.

A study involving HepG2 and F111 cell lines found that 
a 200-microgram concentration of the 80% methanolic 
root extract of Tupistra nutans significantly impeded cell 
proliferation by 59% and 31% respectively. The extract 
was observed to induce G0/G1 phase arrest in HepG2 
cells in a concentration-dependent manner and signifi-
cantly enhance the sub-G0/G1 population, indicative of 
its anticancer activity. In F111 cells, G0/G1 phase arrest 
was noted with the extract at 50, 100, and 200 micro-
grams, but there was no significant change in the sub-G0/
G1 population. Interestingly, a 25-microgram concentra-
tion of the extract resulted in a proliferation of F111 cells 
[13].

The MTT assay revealed that the extract caused sig-
nificantly more cell proliferation inhibition in HepG2 
cells (IC50 = 138  µg/ml) compared to F111 cells 
(IC50 = 347 µg/ml). The extract also instigated the gener-
ation of intracellular Reactive Oxygen Species (ROS) and 
modified the cell cycle at higher concentrations [13].

In another study, the root, leaf, and flower extracts 
of methanolic Tupistra nutans, at a high concentra-
tion of 400  µg/ml, significantly curtailed cell viability in 
HepG2 cells. After 12 h, the root, leaf, and flower extracts 
resulted in cell viability reductions of 77.05%, 83.27%, 
and 74.36% respectively. The leaf extract demonstrated 
the highest capacity to decrease cell viability and inhibit 
HepG2 cell proliferation, with an IC50 value of 34.60 µg/
ml. It also increased intracellular ROS production by 
2.20-fold, decreased MMP by 2.70-fold, led to the highest 
intracellular superoxide generation (1.54-fold), reduced 
mitochondrial mass (2.70-fold), and depleted GSH levels 
by 1.41-fold in HepG2 cells [20].

The methanolic extract derived from the root, leaf, 
and inflorescence (METNI) of Tupistra nutans has been 
identified to encompass a variety of bioactive compounds 

[13, 20, 28]. These compounds, known for their anti-
cancer properties, include Protocatechuic acid, Chloro-
genic acid, Ferulic acid, Hydrobenzoic acid, Stigmasterol, 
Gamma tocopherol, Palmitic acid, Phytol, Piperidine, 
Vitamin E, Gamma sitosterol, 9-Octadecenoic acid, 
Alpha santalol, Citronellol, Salicylic acid, Coumaric acid, 
Caffeic acid, L-Phenylalanine, Hexadecenoic acid, Beta-
sitosterol methyl ester, Linoleic acid methyl ester, Elaidic 
acid methyl ester, and Diosgenin. This discovery further 
underscores the potential of Tupistra nutans in the realm 
of cancer therapeutics.

These findings suggest that Tupistra nutans could be a 
potential anticancer agent, provided the dosage is care-
fully controlled. However, further comprehensive inves-
tigations are necessary for a more informed risk-benefit 
evaluation.

Anti-oxidant property
Tupistra nutans, a plant known for its antioxidant, anti-
inflammatory, and antimicrobial properties, is being 
investigated for its potential role in cancer therapy. The 
plant’s high fiber content is believed to contribute to 
reduced risk of certain cancers, particularly breast and 
colon cancer [6]. The anticancer activity observed in a 
related species, Tupistra chinensis [63], further supports 
the potential of T. nutans in oncology.

A study on HepG2 and F111 cell lines revealed that a 
200-microgram concentration of the 80% methanolic 
root extract of T. nutans significantly inhibited cell prolif-
eration by 59% and 31%, respectively. The extract induced 
G0/G1 phase arrest in HepG2 cells in a concentration-
dependent manner and significantly increased the sub-
G0/G1 population, indicating its anticancer activity. In 
F111 cells, G0/G1 phase arrest was observed at 50, 100, 
and 200 micrograms, but there was no significant change 
in the sub-G0/G1 population. Interestingly, a 25-micro-
gram concentration of the extract led to increased prolif-
eration of F111 cells [13].

The MTT assay showed that the extract inhib-
ited cell proliferation more significantly in HepG2 
cells (IC50 = 138  µg/ml) compared to F111 cells 
(IC50 = 347 µg/ml). The extract also induced the genera-
tion of intracellular Reactive Oxygen Species (ROS) and 
altered the cell cycle at higher concentrations [13].

Another study found that the root, leaf, and flower 
extracts of T. nutans, at a high concentration of 400 µg/
ml, significantly reduced cell viability in HepG2 cells. 
After 12 h, the root, leaf, and flower extracts reduced cell 
viability by 77.05%, 83.27%, and 74.36%, respectively. The 
leaf extract demonstrated the highest capacity to inhibit 
HepG2 cell proliferation, with an IC50 value of 34.60 µg/
ml. It also increased intracellular ROS production, 
decreased mitochondrial membrane potential (MMP), 
increased intracellular superoxide generation, reduced 
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mitochondrial mass, and depleted GSH levels in HepG2 
cells [20].

The methanolic extract of T. nutans root, leaf, and 
inflorescence (METNI) contains various bioactive com-
pounds with known anticancer properties, including:

 	• Protocatechuic acid.
 	• Chlorogenic acid.
 	• Ferulic acid.
 	• Hydrobenzoic acid.
 	• Stigmasterol.
 	• Gamma-tocopherol.
 	• Palmitic acid.
 	• Phytol.
 	• Piperidine.
 	• Vitamin E.
 	• Gamma-sitosterol.
 	• 9-Octadecenoic acid.
 	• Alpha-santalol.
 	• Citronellol.
 	• Salicylic acid.
 	• Coumaric acid.
 	• Caffeic acid.
 	• L-Phenylalanine.
 	• Hexadecenoic acid.
 	• Beta-sitosterol methyl ester.
 	• Linoleic acid methyl ester.
 	• Elaidic acid methyl ester.
 	• Diosgenin.

These findings suggest that T. nutans has potential as an 
anticancer agent, but careful dosage control is crucial. 
Further comprehensive studies are needed to fully under-
stand its mechanisms of action and potential side effects.

Conclusion
In summary, Tupistra nutans, a member of the Aspar-
agaceae family, has a rich ethnobotanical history, particu-
larly its floral parts, which are consumed as a curry for 
their purported antidiabetic properties. Scientific inves-
tigations have supported these traditional uses, revealing 
a range of pharmacological activities, including antioxi-
dant, anti-inflammatory, antidiabetic, antimicrobial, and 
anti-hepatocellular carcinoma properties. However, a 
significant limitation in our current understanding of the 
plant’s medicinal potential lies in the absence of in vivo 
studies.

Future research should prioritize in vivo experiments 
to establish the therapeutic efficacy and safety profile of 
T. nutans in living systems. Additionally, identifying and 
characterizing the active phytochemicals, understanding 
their mechanisms of action, and assessing the impact of 
agricultural practices on the plant’s medicinal properties 
are crucial next steps. Sustainable harvesting practices 

are essential to preserve T. nutans for future therapeutic 
use and research.

Abbreviations
cm	� Centimetre
mm	� Millimetre
UFAs	� Unsaturated Fatty Acids
SFAs	� Saturated Fatty Acids
LDL	� Low-Density Lipoprotein
HDL	� High-Density Lipoprotein
CVD	� Cardiovascular Disease
METNI	� Methanolic extracts of Tupistra nutans inflorescence
GC-MS	� Gas Chromatography–Mass Spectrometry
HepG2	� Human liver cancer cell line
F111	� Cell line derived from a rat embryo
NF-κB	� Nuclear Factor Kappa-Light-Chain-Enhancer of Activated B 

Cells
STAT3	� Signal Transducer and Activator of Transcription 3
ROS	� Reactive Oxygen Species
ETNLf	� Hydro-methanolic extracts of leaf of tupistra nutans
GAE	� Gallic Acid Equivalents
mg	� Milligram
g	� Gram
QE	� Quercetin Equivalents
TPC	� Total Phenolic Content
TFC	� Total Flavonoid Content
mL	� Millilitre
E. coli	� Escherichia coli
S. aureus	� Staphylococcus aureus
A. fumigatus	� Aspergillus fumigatus
HRBC	� Human Red Blood Cells
df	� Degrees of Freedom
G0 phase	� Resting phase
G1 phase	� First gap phase
µg	� Microgram
MTT	� 3-(4,5-Dimethylthiazol-2-yl)-2,5-Diphenyltetrazolium Bromide
IC50	� Half Maximal Inhibitory Concentration
GSH	� Glutathione
DPPH	� 2,2-diphenyl-1-picrylhydrazyl
ABTS	� 2,2’-Azino-bis(3-ethylbenzothiazoline-6-sulfonic acid)
FRAP	� Ferric Reducing Ability of Plasma
TAC	� Total Antioxidant Capacity
H2O2	� Hydrogen Peroxide
h	� Hour
F	� F-statistic
p	� P-value
MMP	� Matrix Metalloproteinase

Author contributions
Mr. Rudra Acharjya:Design,drafting & revision of manuscriptAnanya 
Bhattacharjee: Design, drafting & revision of manuscriptManodeep 
Chakraborty: Design, drafting & revision of manuscriptMd Hasnat Jahan Ali: 
Revision of manuscriptChetiz Sharma: Revision of manuscriptAshika Bhattarai: 
Revision of manuscript Akanchya Rai: Revision of manuscriptYuan Rai: Revision 
of manuscriptNihar Ranjan Bhuyan: Revision of manuscript Subrata Ghosh: 
Revision of manuscript.

Funding
Nil.

Data availability
No datasets were generated or analysed during the current study.

Declarations

Ethics approval
his manuscript is a review article. So the ethics approval is not required.

Consent for publication
All the authors gave their consent.



Page 15 of 18Acharjya et al. Clinical Phytoscience            (2025) 11:8 

Competing interests
The authors declare no competing interests.

Received: 2 June 2024 / Accepted: 26 June 2025

References
1.	 Asparagaceae TN, Roy DK, Singh BK. Notes on taxonomic recognition and 

recollection of. 2020;(april).
2.	 Gurung R, Upadhyay S, Maddarsu VR, Manivannan S. Determination of multi 

-elemental profile of Nakima (Tupistra nutans). 2018;7(6):2137–40.
3.	 Bhutia TL, Dutta SK, Devi EL. Tupistra clarkei: Medicinally rich-lesser known 

vegetable of Sikkim Himalayas Tupistra clarkei: Medicinally rich-lesser known 
vegetable of Sikkim Himalayas. 2023;(August).

4.	 Othman AR, Abdullah N, Ahmad S, Ismail IS, Zakaria MP. Elucidation of in-vitro 
anti-inflammatory bioactive compounds isolated from Jatropha curcas L. 
Plant Root. 2015;1–10.

5.	 Valley R, Sikkim S, Valley R, Sikkim S, Idrisi MS, Badola HK et al. Indigenous 
knowledge and medicinal use of plants by local communities in Indig-
enous knowledge and medicinal use of plants by local communities in. 
2010;(January).

6.	 Khatoon U, Sharma L, Manivannan S, Muddarsu V. Proximate analysis, 
elemental profiling and antioxidant activities of tupistra nutans wall grown in 
Sikkim hills. India. 2018;7(2):3630–3.

7.	 Bejoy Gurung. The medicinal plants of the Sikkim Himalaya. 2002nd ed. Sik-
kim: Jasmin Bejoy Gurung; 2002. 400 p.

8.	 Odyuo N, Roy DK, Mao AA. Tupistra Nagarum (Asparagaceae), a new species 
from nagaland, North-eastern india. Nelumbo. 2017;60(1):1.

9.	 Lepcha KPB, Vikas RSRVK. ‘ Nakima ’ (Tupistra clarkei Hook. f., Asparagaceae): a 
potential vegetable crop of Sikkim, India. Genet Resour Crop Evol [Internet]. 
2020;5. Available from: ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​0​7​​/​s​​1​0​7​2​2​-​0​2​0​-​0​0​9​1​6​-​5

10.	 Vislobokov NA, Averyanov LV, Nguyen HT, Nuraliev MS, Kuznetsov AN. 
Tupistra Khangii (Asparagaceae), is a new species from Northern Vietnam. 
2014;175(5):287–92.

11.	 Plants of the World Online. Kew Science [Internet]. Tupistra nutans Wall. ex 
Lindl.| Plants of the World Online| Kew Science. Available from: ​h​t​t​p​​s​:​/​​/​p​o​w​​o​.​​s​
c​i​​e​n​c​​e​.​k​e​​w​.​​o​r​g​​/​t​a​​x​o​n​/​​u​r​​n​:​l​​s​i​d​​:​i​p​n​​i​.​​o​r​g​:​n​a​m​e​s​:​5​4​3​1​7​5​-​1

12.	 Roy DK, Mao AA, Averyanov LV. Tupistra khasiana (Asparagaceae), a new spe-
cies from Meghalaya, India. 2017;(July).

13.	 Roy AC, Prasad A, Ghosh I. Phytochemical Profiling of Tupistra nutans Wall. ex 
Lindl. Inflorescence Extract and Evaluation of Its Antioxidant Activity and Tox-
icity in Hepatocarcinoma (HepG2) and Fibroblast (F111) Cells. Appl Biochem 
Biotechnol [Internet]. 2023;195(1):172–95. Available from: ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​
0​0​7​​/​s​​1​2​0​1​0​-​0​2​2​-​0​4​1​4​5​-​7

14.	 Tindall AM, Kris-Etherton PM, Petersen KS. Replacing Saturated Fats with 
Unsaturated Fats from Walnuts or Vegetable Oils Lowers Atherogenic Lipo-
protein Classes Without Increasing Lipoprotein (a). 2020;9.

15.	 Medeiros-de-moraes IM, Gonçalves-de-albuquerque CF, Kurz ARM, Magno F, 
Oliveira DJ, Hugo V et al. Omega-9 Oleic Acid, the Main Compound of Olive 
Oil, Mitigates Inflammation during Experimental Sepsis. 2018;2018.

16.	 Pauls SD, Rodway LA, Winter T, Taylor CG, Zahradka P, Aukema HM, PT CR. 
2018;. Available from: ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​j​n​​u​t​b​​i​o​.​2​​0​1​​8​.​0​3​.​0​2​0

17.	 Harvey KA, Walker CL, Xu Z, Whitley P, Siddiqui RA. Trans fatty acids: induction 
of a Pro-inflammatory phenotype in endothelial cells. 2012;647–57.

18.	 Saeida N, Baharuddin B, Syifaa N, Nasir B, Nur N, Binti S, et al. Vitam E: Antioxid 
Anticancer Prop? 2019;15(9):183–93.

19.	 Kang TH, Knoff J, Yeh W, hsi, Yang B, Wang C, Kim YS, et al. Treatment of 
tumors with vitamin E suppresses Myeloid-Derived suppressor cells and 
enhances CD8 + T. Cell-Mediated Antitumor Eff. 2014;9(7):1–10.

20.	 Roy AC, Prasad A, Singh S, Priya K, Ghosh I. Comparative bioactivity analysis 
of hydro-methanolic extracts of root, leaf, and inflorescence of Tupistra 
nutans Wall. ex Lindl: An in vitro study on antioxidant and anti-hepatocellular 
carcinoma activity. Biocatal Agric Biotechnol [Internet]. 2023;52(May):102819. 
Available from: ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​b​c​a​b​.​2​0​2​3​.​1​0​2​8​1​9

21.	 Xin J, Jiang X, Ben S, Yuan Q, Su L, Zhang Z et al. Association between Circu-
lating vitamin E and ten common cancers: evidence from large-scale Mende-
lian randomization analysis and a longitudinal cohort study. 2022;1–10.

22.	 Jesus M, Martins APJ, Gallardo E, Silvestre S, Diosgenin. Recent Highlights on 
Pharmacology and Analytical Methodology. 2016;2016.

23.	 Sethi G, Shanmugam MK, Warrier S, Merarchi M. Pro-Apoptotic and Anti-
Cancer Properties of Diosgenin: A Comprehensive and Critical Review. 2018.

24.	 Disease C. Linoleic Acid: A Narrative Review of the Effects of Increased 
Chronic Disease. 2023.

25.	 Kemp MQ, Jeffy BD, Romagnolo DF. Nutrition and Cancer conjugated Linoleic 
acid inhibits cell proliferation through a p53-Dependent mechanism: effects 
on the expression of G1-Restriction points in breast and Colon Cancer cells 1. 
2018;(August 2003):3670–7.

26.	 Cao X, Tang L, Li X, Ding H. Topical application with conjugated Linoleic acid 
ameliorates 2, 4-dinitrofluorobenzene-Induced atopic Dermatitis-like lesions 
in balb/c mice.

27.	 Chen ZY, Chan PT, Kwan KY, Zhang A. Reassessment Antioxid Activity Conju-
gated Linoleic Acids. 1997;749–53.

28.	 Chung IM, Chelliah R, Oh DH, Kim SH, Yu CY, Ghimire BK. Tupistra nutans Wall. 
root extract, rich in phenolics, inhibits microbial growth and α-glucosidase 
activity while demonstrating strong antioxidant potential. Rev Bras Bot [Inter-
net]. 2019;42(3):383–97. Available from: ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​0​7​​/​s​​4​0​4​1​5​-​0​1​9​-​0​
0​5​4​7​-​w

29.	 Bouarab-chibane L, Forquet V, Lantéri P, Clément Y. Antibacterial Properties 
of Polyphenols: Characterization and QSAR (Quantitative Structure– Activity 
Relationship) Models. 2019;10(April).

30.	 Al-khayri JM, Sahana GR, Nagella P, Joseph BV, Alessa FM, Al-mssallem MQ. 
Flavonoids as Potential Anti-Inflammatory Molecules: A Review. 2022.

31.	 Kopustinskiene DM, Jakstas V, Savickas A, Bernatoniene J. Flavonoids as 
Anticancer Agents. 2020;(C):1–25.

32.	 Zadorozhna M, Tataranni T, Mangieri D, Diethylnitrosamine D. Piperine: 
role in prevention and progression of cancer. Mol Biol Rep [Internet]. 
2019;(0123456789). Available from: ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​0​7​​/​s​​1​1​0​3​3​-​0​1​9​-​0​4​9​2​
7​-​z

33.	 Mitra S, Anand U, Jha NK, Shekhawat MS. Anticancer Applications and 
Pharmacological Properties of Piperidine and Piperine: A Comprehen-
sive Review on Molecular Mechanisms and Therapeutic Perspectives. 
2022;12(January):1–19.

34.	 Miklasi M. The Array of Antibacterial Action of Protocatechuic Acid Ethyl Ester 
and Erythromycin on Staphylococcal Strains. 2022.

35.	 Khatkar A, Nanda A, Kumar P. Synthesis and antimicrobial evaluation of ferulic 
acid derivatives. 2013.

36.	 Agency EM. Reflection paper on the use of methyl- and Propylparaben as 
excipients in human medicinal products for oral use reflection paper on 
the use of methyl- and Propylparaben as excipients in human medicinal 
products for oral use. Table Contents. 2015;44(October).

37.	 Bandara MBK, Zhu H, Sankaridurg PR, Willcox MDP. Salicylic acid reduces the 
production of several potential virulence factors of Pseudomonas aeruginosa 
associated with microbial keratitis AND. 2006;47(10).

38.	 Wang L, Zhang Y, Liu Y, Xu M. Effects of chlorogenic acid on antimicrobial, 
antivirulence, and anti-quorum sensing of carbapenem-resistant Klebsiella 
pneumonia. 2022;(December):1–15.

39.	 Pham TV, Nhu H, Hoang T, Nguyen HT, Nguyen HM, Huynh CT et al. Anti-
Inflammatory and Antimicrobial Activities of Compounds Isolated from 
Distichochlamys benenica. 2021;2021.

40.	 Maity S, Kinra M, Nampoothiri M, Arora D, Pai KSR. Caffeic acid, a dietary 
polyphenol, as a promising candidate for combination therapy. Chem Pap 
[Internet]. 2022;76(3):1471–8. Available from: ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​0​7​​/​s​​1​1​6​9​
6​-​0​2​1​-​0​1​9​4​7​-​7

41.	 Liu J, Huang R, Song Q, Xiong H, Ma J, Xia R. Combinational antibacterial 
activity of Nisin and 3-Phenyllactic acid and their Co-production by engi-
neered Lactococcus lactis. 2021;9(February):1–10.

42.	 Surface C, Prasath KG, Tharani H, Kumar MS. Palmitic acid inhibits the 
virulence factors of Candida tropicalis: biosynthesis, and enzymatic activity. 
2020;11(May):1–21.

43.	 Soliman HM, Abdel MA. Synthesis of Antibacterial Bioactive Compounds 
Using Linoleic Acid Extracted from Melon Seeds Oil and Evaluation of Its 
Waste Meal Ash for Fried Oil Regeneration. Waste and Biomass Valorization 
[Internet]. 2024;15(1):487–99. Available from: ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​0​7​​/​s​​1​2​6​4​
9​-​0​2​3​-​0​2​1​6​1​-​0

44.	 Article O. Antimicrobial activity, toxicity and stability of phytol as a novel 
surface disinfectant. 2015;2(1):13–6.

45.	 Zhong-hui PU, Yu-qun Z, Zhong-qiong YIN, Jiao XU, Ren-yong JIA, Yang 
LU. Antibacterial Activity of 9-Octadecanoic Acid-Hexadecanoic Acid- 
Tetrahydrofuran-3, 4-Diyl Ester from Neem Oil. Agric Sci China [Internet]. 
2010;9(8):1236–40. Available from: ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​S​​1​6​7​1​-​2​9​2​7​(​0​9​)​6​0​
2​1​2​-​1

https://doi.org/10.1007/s10722-020-00916-5
https://powo.science.kew.org/taxon/urn:lsid:ipni.org:names:543175-1
https://powo.science.kew.org/taxon/urn:lsid:ipni.org:names:543175-1
https://doi.org/10.1007/s12010-022-04145-7
https://doi.org/10.1007/s12010-022-04145-7
https://doi.org/10.1016/j.jnutbio.2018.03.020
https://doi.org/10.1016/j.bcab.2023.102819
https://doi.org/10.1007/s40415-019-00547-w
https://doi.org/10.1007/s40415-019-00547-w
https://doi.org/10.1007/s11033-019-04927-z
https://doi.org/10.1007/s11033-019-04927-z
https://doi.org/10.1007/s11696-021-01947-7
https://doi.org/10.1007/s11696-021-01947-7
https://doi.org/10.1007/s12649-023-02161-0
https://doi.org/10.1007/s12649-023-02161-0
https://doi.org/10.1016/S1671-2927(09)60212-1
https://doi.org/10.1016/S1671-2927(09)60212-1


Page 16 of 18Acharjya et al. Clinical Phytoscience            (2025) 11:8 

46.	 Yusuf AJ, Abdullahi MI, Ibrahim IAA, Alebiosu CO, Yahaya M, Adamu HW, 
et al. Antimicrob Activity Stigmasterol Stem Bark Neocarya Macrophylla. 
2018;2(1):1–5.

47.	 Semwal P, Painuli S, Abu-izneid T, Rauf A, Sharma A, Durna S et al. Review 
Article Diosgenin: An Updated Pharmacological Review and Therapeutic 
Perspectives. 2022;2022.

48.	 Ambavade SD, Ashwini V. Pharmacological, nutritional, and analytical aspects 
of β -sitosterol: a review. 2014.

49.	 Rodrigues F, Santos J, Pimentel FB, Braga N. Function promising new applica-
tions of Castanea sativa shell: nutritional composition, antioxidant activity. 
2015;2854–60.

50.	 Suganya T, Karuppiah D, Vidhyavathi VRM, Kumar P. Antifungal activity and 
molecular docking of phenol, actinobacterium Kutzneria sp. strain TSII from 
mangrove sediments. Arch Microbiol [Internet]. 2021;(0123456789). Available 
from: ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​0​7​​/​s​​0​0​2​0​3​-​0​2​1​-​0​2​3​9​7​-​1

51.	 Karim A, Inas OK. GC-MS analysis, antimicrobial and antioxidant activity of 
Sudanese Merremia dissecta (Convolvulaceae). Oil. 2021;8(1):140–5.

52.	 State A, Adeyemo OM, Inuwa M, Adams FV. and other bioactivity profiles 
of three Streptomyces strains isolated from Lake Gerio, Bull Natl Res Cent 
[Internet]. 2021; Available from: ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​8​6​​/​s​​4​2​2​6​9​-​0​2​1​-​0​0​6​0​6​-​x

53.	 Shaker KH, Zohair MM, Hassan AZ, Warda MS, LC-MS /. MS and GC– MS based 
phytochemical perspectives and antimicrobial effects of endophytic fungus 
Chaetomium ovatoascomatis isolated from Euphorbia milii. Arch Microbiol 
[Internet]. 2022;204(11):1–13. Available from: ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​0​7​​/​s​​0​0​2​0​
3​-​0​2​2​-​0​3​2​6​2​-​5

54.	 Moni SS, Jabeen A, Sanobar S, Rehman Z, Alam S. Bioactive constituents and 
in vitro antibacterial properties of Petroselinum crispum leaves, a common 
food herb in Saudi Arabia. 2021;12(September):445–50.

55.	 Activity A. Egypt J Chem. 2023;66(12):261–77.
56.	 Wibowo RH, Darwis W, Yudha S, Purnaningsih I, Siboro R. Potential Antimi-

crobe Producer of Endophytic Bacteria from Yellow Root Plant (Arcangelisia 
flava (L.)) Originated from Enggano Island. 2022;2022.

57.	 Karim A. Seed Oil. 2019;6(1):98–102.
58.	 Sensitivity IA, Bacterial I, Antibiotic L, Version SD. Crossm vitamin E increases 

antimicrobial sensitivity by inhibiting bacterial Lipocalin. Antibiotic Binding. 
2018;3.

59.	 Ramadan M, Sayed E, Saad HA, Abdel-hafez SH. Synthesis, antimicrobial and 
cytotoxicity evaluation of new cholesterol congeners. 2015;(Fig. 1).

60.	 Chaudhary J, Jain A, Kaur N, Kishore L, Stigmasterol. Compr Rev. 
2011;(January).

61.	 Khatoon U, Sharma L, Manivannan S, Muddarsu V. Proximate analysis, 
elemental profiling and antioxidant activities of tupistra nutans wall grown in 
Sikkim hills, India. J Pharmacogn Phytochem. 2018;7(2):3630–3.

62.	 Ghimire BK, Seong ES, Yoo JH, Lee JG, Kim NY, Kim MJ et al. 2 2 2 1.:5–6.
63.	 Brahma M, Gurung J, Singh B. An investigation of traditional uses and anti-

inflammatory properties of Clematis buchananiana De Candolle and Tupistra 
nutans Wall. ex Lindl.: Native ethnomedicinal plants from Sikkim, India. 
2020;19(October):719–27.

64.	 Kakkar S, Bais S. A Review on Protocatechuic Acid and Its Pharmacological 
Potential. 2014;2014.

65.	 Zhai Y, Wang T, Fu Y, Yu T, Ding Y, Nie H. Ferulic Acid: A Review of Pharmacol-
ogy, Toxicology, and Therapeutic Effects on Pulmonary Diseases. 2023.

66.	 Barrier M, Manner GM, Han dependent, Li X, Sun M, Liu L. X, P -Hydroxyben-
zoic Acid Ameliorates Colitis Improving the. 2022;1–12.

67.	 Böhm S, Schwab I, Lux A. The role of Sialic acid as a modulator of the anti-
inflammatory activity of IgG. 2012;443–53.

68.	 Huang J, Xie M, He L, Song X. Chlorogenic acid: a review on its mechanisms 
of anti-inflammation, disease treatment, and related delivery systems. 
2023;(September):1–10.

69.	 Strasser B, Sperner-unterweger B, Fuchs D, Gostner JM. Mechanisms of 
Inflammation-Associated depression: Immune Influences on Tryptophan and 
Phenylalanine Metabolisms.

70.	 Alam M, Ashraf G, Sheikh K, Khan A, Ali S. Potential therapeutic impli-
cations of caffeic acid in Cancer signaling: past, present, and future. 
2022;13(March):1–14.

71.	 Baltina LA, Sapozhnikova TA, Gabdrakhmanova SF, Makara NS, Kon-
dratenko RM, Zarudii FA. Synthesis and anti-inflammatory and antiulcer 
activity of a glycyrrhizic acid conjugate with l-phenylalanine Methyl ester. 
2020;54(3):225–8.

72.	 Abubacker MN, Deepalakshmi T. In vitro antifungal potentials of bioactive 
compound Methyl ester of hexadecanoic acid isolated from Annona muri-
cata Linn. (Annonaceae) Leaves. 2013;10(December):879–84.

73.	 Charlet R, Danvic C, Le, Sendid B, le Meillour PN, Jawhara S. Oleic acid and 
palmitic acid from Bacteroides thetaiotaomicron and Lactobacillus. johnsonii 
Exhibit Anti-Inflammatory and Antifungal Properties; 2022.

74.	 Olofsson P, Hultqvist M, Hellgren LI, Holmdahl R. Phytol: A chlorophyll compo-
nent with Anti-inflammatory and metabolic properties. 2014;345–59.

75.	 Santa-mar C, Soledad L, de Paz SM, Geniz I, Moreno M, Palomares F et al. 
Update Anti-Inflammatory Mol Mech Induc Oleic Acid. 2023;1–16.

76.	 Khan S, Kaur H, Jhamta R. Evaluation of antioxidant potential and phyto-
chemical characterization using GCMS analysis of bioactive compounds of 
Achillea filipendulina (L. Leaves. 2019;8(3):258–65.

77.	 Prabhashini W, Mendis K, Arachchige G, Premakumara S. Anti-inflammatory, 
cytotoxicity and antilipidemic properties: novel bioactivities of true cin-
namon (Cinnamomum zeylanicum Blume) leaf. BMC Complement Med Ther 
[Internet]. 2022;5:1–15. Available from: ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​8​6​​/​s​​1​2​9​0​6​-​0​2​2​-​0​
3​7​2​8​-​5

78.	 Liao S, Omage SO, Börmel L, Kluge S, Schubert M, Wallert M et al. Vitam E 
Metabolic Health: Relevance Interact Other Micronutrients. 2022;1–31.

79.	 Zhang P, Liu N, Xue M, Zhang M, Liu W, Xu C et al. Anti-Inflammatory and 
antioxidant properties of β -Sitosterol in copper Sulfate-Induced inflamma-
tion in zebrafish (Danio rerio). 2023.

80.	 Bakrim S, Benkhaira N, Bourais I, Benali T, Lee Lhan. Health Benefits and 
Pharmacological Properties of Stigmasterol antioxidants Health Benefits and 
Pharmacological Properties of Stigmasterol. 2022;(September).

81.	 Zhang P, Liu N, Xue M, Zhang M, Xiao Z, Xu C et al. Anti-Inflammatory and 
antioxidant properties of squalene in copper Sulfate-Induced inflammation 
in zebrafish (Danio rerio). 2023.

82.	 Gonzalez-rivera ML, Barragan-galvez JC, Gasca-mart D, Hidalgo-figueroa 
S. Isiordia-espinoza M, Alonso-castro AJ. In Vivo Neuropharmacological Eff 
Neophytadiene. 2023;1–12.

83.	 Pompea M, Baldassarre A, Tomo P, Di, Centorame G, Pandolfi A, Pietro N, Di 
et al. Myoinositol Reduces Inflammation and Oxidative Stress in Human 
Endothelial Cells Exposed In Vivo to Chronic Hyperglycemia. 2021.

84.	 Kellerer T, Kleigrewe K, Brandl B, Hofmann T, Hauner H, Skurk T. Fatty acid 
esters of hydroxy fatty acids (FAHFAs) are associated with diet, BMI, and age. 
2021;8(July):1–11.

85.	 Marcos B, Silva TG. Immunomodulatory A inflammatory Á. CHEMISTRY phtha-
loyl amino acids as anti-inflammatory and Immunomodulatory prototypes. 
2014;1701–8.

86.	 Vincenzo A, Di, Tana C, Hadi H, El, Pagano C, Vettor R, Rossato M, Antioxidant. 
Anti-Inflammatory, and metabolic properties of tocopherols and tocotrienols: 
clinical implications for vitamin E supplementation in diabetic kidney disease. 
(Ldl).

87.	 Wu KK. Salicylates and their spectrum of activity. 2007;(Pin 2):278–92.
88.	 Joondan N, Jhaumeer-Laulloo S, Caumul P. A study of the antibacterial activ-

ity of l-phenylalanine and l-tyrosine esters in relation to their CMCs and their 
interactions with 1,2-dipalmitoyl-sn-glycero-3-phosphocholine, DPPC as 
model membrane. Microbiol Res. 2014;169(9–10):675–85.

89.	 Naveed M, Hejazi V, Abbas M, Ali A, Jilany G, Shumzaid M et al. Biomedicine 
& Pharmacotherapy Chlorogenic acid (CGA): A pharmacological review and 
call for further research. Biomed Pharmacother [Internet]. 2018;97(August 
2017):67–74. Available from: ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​b​i​​o​p​h​​a​.​2​0​​1​7​​.​1​0​.​0​6​4

90.	 Kakkar S, Narasimhan B. A comprehensive review on biological activities of 
Oxazole derivatives. BMC Chem. 2019;13(3).

91.	 Aijaz M, Keserwani N, Yusuf M, Ansari NH, Ushal R, Kalia P. Chemical, biologi-
cal, and Pharmacological prospects of caffeic acid. Biointerface Res Appl 
Chem. 2023;13(4).

92.	 Pei K, Ou J, Huang J, Ou S. p-Coumaric acid and its conjugates: dietary 
sources, Pharmacokinetic properties and biological activities. J Sci Food Agric. 
2016;96(9):2952–62.

93.	 Li D, Rui Y, Xin, Guo S duo, Luan F, Liu R, Zeng N. Ferulic acid: A review of 
its pharmacology, pharmacokinetics and derivatives. Life Sci [Internet]. 
2021;284(July):119921. Available from: ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​l​f​s​.​2​0​2​1​.​1​1​9​9​
2​1

94.	 Randjelović P, Veljković S, Stojiljković N, Sokolović D, Ilić I, Laketić D, et al. The 
beneficial biological properties of Salicylic acid. Acta Fac Medicae Naissensis. 
2015;32(4):259–65.

95.	 Sharaf M. Evaluation of the antivirulence activity of ethyl acetate extract of 
Deverra tortuosa (Desf ) against Candida albicans. Egypt Pharm J [Internet]. 
2020;19(2):188. Available from: ​h​t​t​p​​:​/​/​​w​w​w​.​​e​p​​j​.​e​​g​.​n​​e​t​/​t​​e​x​​t​.​a​​s​p​?​​2​0​2​0​​/​1​​9​/​2​/​1​8​
8​/​2​8​8​6​6​4

96.	 Yelugudari B, Mesram N, Karnati PR. 9-Hexadecenoic acid rich HPLC frac-
tion of Pithecellobium dulce methanolic seed extract exhibits potential 

https://doi.org/10.1007/s00203-021-02397-1
https://doi.org/10.1186/s42269-021-00606-x
https://doi.org/10.1007/s00203-022-03262-5
https://doi.org/10.1007/s00203-022-03262-5
https://doi.org/10.1186/s12906-022-03728-5
https://doi.org/10.1186/s12906-022-03728-5
https://doi.org/10.1016/j.biopha.2017.10.064
https://doi.org/10.1016/j.lfs.2021.119921
https://doi.org/10.1016/j.lfs.2021.119921
http://www.epj.eg.net/text.asp?2020/19/2/188/288664
http://www.epj.eg.net/text.asp?2020/19/2/188/288664


Page 17 of 18Acharjya et al. Clinical Phytoscience            (2025) 11:8 

Anti-inflammatory activity by inhibiting IL-8, IL-6, and PGE2: phyto-
chemical characterization, in-vitro and in-vivo evaluation. J Res Pharm. 
2023;27(5):1733–50.

97.	 Lohdip AM, Aguiyi JC. Some Pharmacological activities of Hexadec-12-Enoic 
acid isolated from Chenopodium Ambrosioides Linn. Glob J Pure Appl Chem 
Res [Internet]. 2013;1(2):12–21. Available from: www.ea-journals.org.

98.	 Fatima Z, Shahidulla SM, Formulation. Optimization and Evaluation of Hexa-
decanoic Acid Phytosomal Gel for Anti-Fungal Activity. Int J Pharm Sci Res 
[Internet]. 2023;14(1):519. Available from: ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​3​0​4​​0​/​​I​J​P​​S​R​.​​0​9​7​
5​​-​8​​2​3​2​.​1​4

99.	 Nisa S, Bibi Y, Masood S, Ali A, Alam S, Sabir M et al. Isolation, characterization 
and anticancer activity of two bioactive compounds from Arisaema flavum 
(Forssk.) Schott. Molecules. 2022;27(22).

100.	 Choi WH. Evaluation of anti-tubercular activity of linolenic acid and conju-
gated-linoleic acid as effective inhibitors against Mycobacterium tuberculo-
sis. Asian Pac J Trop Med [Internet]. 2016;9(2):125–9. Available from: ​h​t​t​p​​s​:​/​​/​d​
o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​a​p​​j​t​m​​.​2​0​1​​6​.​​0​1​.​0​2​1

101.	 Srivastava D, Singh V, Kumar U. R. VK. Alpha-Linolenic acid: A Pharma-
cologically Active Ingredient from Nature. Indian J Nutr Diet [Internet]. 
2021;58(4):534–53. Available from: ​h​t​t​p​​s​:​/​​/​i​n​f​​o​r​​m​a​t​​i​c​s​​j​o​u​r​​n​a​​l​s​.​​c​o​m​​/​i​n​d​​e​x​​.​p​h​​p​
/​i​​j​n​d​/​​a​r​​t​i​c​​l​e​/​​v​i​e​w​​/​2​​8​0​8​6​#​p​o​s​t​b​o​t​t​o​m

102.	 Gopu C, Chirumamilla P, Daravath SB, Vankudoth S, Taduri S. GC-MS analysis 
of bioactive compounds in the plant parts of methanolic extracts of 
< em > momordica cymbalaria fenzl. J Med Plants Stud. 2021;9(3):209–18.

103.	 Iino T, Toh R, Nagao M, Shinohara M, Harada A, Murakami K et al. Effects of 
Elaidic acid on HDL cholesterol uptake capacity. Nutrients. 2021;13(9).

104.	 Liu H, Nan B, Yang C, Li X, Yan H, Yuan Y. Elaidic acid induced NLRP3 inflamma-
some activation via ERS-MAPK signaling pathways in Kupffer cells. Biochim 
Biophys Acta Mol Cell Biol lipids [Internet]. 2022;1867(1):159061. Available 
from: ​h​t​t​p​​s​:​/​​/​p​u​b​​m​e​​d​.​n​​c​b​i​​.​n​l​m​​.​n​​i​h​.​g​o​v​/​3​4​6​1​0​4​6​9​/

105.	 Dikonketso Cathrine Bodiba 1, Preety Prasad 1 2, Ajay Srivastava 1 2, Bridget 
Crampton 1 NSL. Antibacterial Activity of Azadirachta indica, Pongamia pin-
nata, Psidium guajava, and Mangifera indica and their mechanism of action 
against Streptococcus mutans. Pharmacogn Mag [Internet]. 2018;14(59):554. 
Available from: ​h​t​t​p​​s​:​/​​/​p​h​c​​o​g​​.​c​o​​m​/​a​​r​t​i​c​​l​e​​/​v​i​​e​w​/​​2​0​1​8​​/​1​​4​/​5​9​s​/​s​5​5​4​-​s​5​5​7

106.	 Garba S, Garba I. Anti-Diarrhoeal properties of Cis-9-Octadecenoic 
acid isolated from Landolphia Owariensis plant. Org Med Chem Int J. 
2017;3(4):555619.

107.	 Lu Q, Liu T, Wang N, Dou Z, Wang K, Zuo Y. Nematicidal effect of Methyl 
palmitate and Methyl stearate against Meloidogyne incognita in bananas. J 
Agric Food Chem. 2020;68:6502–10.

108.	 van Rooijen MA, Plat J, Blom WAM, Zock PL, Mensink RP. Dietary stearic acid 
and palmitic acid do not differently affect ABCA1-mediated cholesterol 
efflux capacity in healthy men and postmenopausal women: A randomized 
controlled trial. Clin Nutr [Internet]. 2021;40(3):804–11. Available from: ​h​t​t​p​​s​:​/​​/​
l​i​n​​k​i​​n​g​h​​u​b​.​​e​l​s​e​​v​i​​e​r​.​​c​o​m​​/​r​e​t​​r​i​​e​v​e​​/​p​i​​i​/​S​0​​2​6​​1​5​6​1​4​2​0​3​0​4​3​1​3

109.	 Anderson EK, Hill AA, Hasty AH. Stearic Acid Accumulation in Macrophages 
Induces Toll-Like Receptor 4/2-Independent Inflammation Leading to Endo-
plasmic Reticulum Stress–Mediated Apoptosis. Arterioscler Thromb Vasc Biol 
[Internet]. 2012;32(7):1687–95. Available from: ​h​t​t​p​​s​:​/​​/​w​w​w​​.​a​​h​a​j​​o​u​r​​n​a​l​s​​.​o​​r​g​/​​d​
o​i​​/​​h​t​​t​p​s​​:​/​/​​d​o​i​.​​o​r​​g​/​1​​0​.​1​​1​6​1​/​​A​T​​V​B​A​H​A​.​1​1​2​.​2​5​0​1​4​2

110.	 Khan N, Ali A, Qadir A, Ali A, Warsi MH, Tahir A, et al. GC-MS analysis and 
antioxidant activity of Wrightia tinctoria r.br. Leaf extract. J AOAC Int. 
2021;104(5):1415–9.

111.	 Shimamura Y, Inagaki R, Honda H, Masuda S. Does External Exposure of 
Glycidol-Related Chemicals Influence the Forming of the Hemoglobin 
Adduct, N-(2,3-dihydroxypropyl)valine, as a Biomarker of Internal Exposure to 
Glycidol? Toxics [Internet]. 2020;8(4):119. Available from: ​h​t​t​p​​s​:​/​​/​w​w​w​​.​m​​d​p​i​​.​c​
o​​m​/​2​3​​0​5​​-​6​3​0​4​/​8​/​4​/​1​1​9

112.	 Huang L, Zhu X, Zhou S, Cheng Z, Shi K, Zhang C et al. Phthalic acid esters: 
natural sources and biological activities. Toxins (Basel). 2021;13(7).

113.	 Saillenfait AM, Sabaté JP, Robert A, Cossec B, Roudot AC, Denis F et al. Adverse 
effects of diisooctyl phthalate on the male rat reproductive development 
following prenatal exposure. Reprod Toxicol [Internet]. 2013;42:192–202. 
Available from: ​h​t​t​p​​s​:​/​​/​l​i​n​​k​i​​n​g​h​​u​b​.​​e​l​s​e​​v​i​​e​r​.​​c​o​m​​/​r​e​t​​r​i​​e​v​e​​/​p​i​​i​/​S​0​​8​9​​0​6​2​3​8​1​3​0​0​3​
5​0​X

114.	 Shilpa K, Sangeetha KN, Muthusamy VS, Sujatha S, Lakshmi BS. Probing key 
targets in insulin signaling and adipogenesis using a methanolic extract of 
Costus pictus and its bioactive molecule, methyl tetracosanoate. Biotechnol 
Lett [Internet]. 2009;31(12):1837–41. Available from: http://​link.sp​ringer.​com/​​​
h​t​t​​p​s​:​/​​/​d​​o​i​.​​o​r​g​​/​1​0​.​​1​0​​0​7​/​​s​1​0​​5​2​9​-​​0​0​​9​-​0​1​0​5​-​3

115.	 Imran Kazmi M, Afzal FA, Al-Abbasi SA, AlGhamdi, Amira M, Alghamdi SI, 
Alzarea WH, Almalki, Abeer S, AlGhamdi KB. Review of the potential pharma-
cological role of erucic acid: a monounsaturated omega-9 fatty acid. Naunyn-
Schmiedeberg’s Arch Pharmacol [Internet]. 2023; Available from: ​h​t​t​p​​s​:​/​​/​l​i​n​​k​.​​s​
p​r​​i​n​g​​e​r​.​c​​o​m​​/​a​r​​t​i​c​​l​e​/​1​​0​.​​1​0​0​​7​/​s​​0​0​2​1​​0​-​​0​2​3​-​0​2​8​7​5​-​x

116.	 Mohd Zaffarin AS, Ng SF, Ng MH, Hassan H, Alias E. Pharmacology and phar-
macokinetics of vitamin E: nanoformulations to enhance bioavailability. Int J 
Nanomed. 2020;15:9961–74.

117.	 Chen J, Guo Q, Pei YH, Ren QL, Chi L, Hu RK, et al. Effect of a short-term vita-
min E supplementation on oxidative stress in infertile PCOS women under 
ovulation induction: A retrospective cohort study. BMC Womens Health. 
2020;20(1):1–9.

118.	 Zampelas M. New Insights into Cholesterol Functions: A Friend or an Enemy? 
Nutrients [Internet]. 2019;11(7):1645. Available from: ​h​t​t​p​​s​:​/​​/​w​w​w​​.​m​​d​p​i​​.​c​o​​m​/​
2​0​​7​2​​-​6​6​4​3​/​1​1​/​7​/​1​6​4​5

119.	 Jesus M, Martins APJ, Gallardo E, Silvestre S, Diosgenin. Recent Highlights on 
Pharmacology and Analytical Methodology. J Anal Methods Chem [Internet]. 
2016;2016:1–16. Available from: ​h​t​t​p​​s​:​/​​/​w​w​w​​.​h​​i​n​d​​a​w​i​​.​c​o​m​​/​j​​o​u​r​​n​a​l​​s​/​j​a​​m​c​​/​2​0​
1​6​/​4​1​5​6​2​9​3​/

120.	 Wang X, Zhang C, Bao N. Molecular mechanism of palmitic acid and its 
derivatives in tumor progression. Front Oncol. 2023;13(August):1–10.

121.	 Rajalakshmi R. The wide spectrum biological activities of piperidine -A short 
review. 2021;8(4):377–83.

122.	 Lakshmi S, Chemistry P, Piperidine Unveiled. A comprehensive exploration of 
structure. Appl Pharmacol Significance. 2024;9(2):473–83.

123.	 Lima TLC, Souza LBFC, Tavares-Pessoa LCS, Dos Santos-Silva AM, Caval-
cante RS, de Araújo-Júnior RF, et al. Phytol-loaded solid lipid nanoparticles 
as a novel anticandidal Nanobiotechnological approach. Pharmaceutics. 
2020;12(9):1–19.

124.	 Santos CC, de MP, Salvadori MS, Mota VG, Costa LM, de Almeida AAC, de 
Oliveira GAL, et al. Antinociceptive and antioxidant activities of phytol in vivo 
and in vitro models. Neurosci J. 2013;2013:1–9.

125.	 Chhetri DR. Myo-inositol and its derivatives: their emerging role in the treat-
ment of human diseases. Front Pharmacol. 2019;10(October):1–8.

126.	 Santos PL, Matos JPSCF, Picot L, Almeida JRGS, Quintans JSS, Quintans-Júnior 
LJ. Citronellol, a monoterpene alcohol with promising pharmacological 
activities - A systematic review. Food Chem Toxicol [Internet]. 2019;123:459–
69. Available from: ​h​t​t​p​​s​:​/​​/​l​i​n​​k​i​​n​g​h​​u​b​.​​e​l​s​e​​v​i​​e​r​.​​c​o​m​​/​r​e​t​​r​i​​e​v​e​​/​p​i​​i​/​S​0​​2​7​​8​6​9​1​5​1​8​3​
0​8​3​2​9

127.	 Arulkumar A, Rosemary T, Paramasivam S, Rajendran RB. Phytochemical com-
position, in vitro antioxidant, antibacterial potential and GC-MS analysis of 
red seaweeds (Gracilaria corticata and Gracilaria edulis) from Palk Bay, India. 
Biocatal Agric Biotechnol [Internet]. 2018;15:63–71. Available from: ​h​t​t​p​​s​:​/​​/​l​i​n​​
k​i​​n​g​h​​u​b​.​​e​l​s​e​​v​i​​e​r​.​​c​o​m​​/​r​e​t​​r​i​​e​v​e​​/​p​i​​i​/​S​1​​8​7​​8​8​1​8​1​1​7​3​0​6​6​2​X

128.	 Prasathkumar M, Anisha S, Khusro A, Mohamed Essa M, Babu Chidambaram 
S, Walid Qoronfleh M et al. Anti-pathogenic, anti-diabetic, anti-inflammatory, 
antioxidant, and wound healing efficacy of Datura metel L. leaves. Arab J 
Chem [Internet]. 2022;15(9):104112. Available from: ​h​t​t​p​​s​:​/​​/​l​i​n​​k​i​​n​g​h​​u​b​.​​e​l​s​e​​v​i​​e​
r​.​​c​o​m​​/​r​e​t​​r​i​​e​v​e​​/​p​i​​i​/​S​1​​8​7​​8​5​3​5​2​2​2​0​0​4​2​8​2

129.	 Eleazu CO. Characterization of the natural products in cocoyam (Colocasia 
esculenta) using GC–MS. Pharm Biol [Internet]. 2016;54(12):2880–5. Available 
from: ​h​t​t​p​​s​:​/​​/​w​w​w​​.​t​​a​n​d​​f​o​n​​l​i​n​e​​.​c​​o​m​/​​d​o​i​​/​f​u​l​​l​/​​​h​t​t​​p​s​:​/​​/​d​​o​i​.​​o​r​g​​/​1​0​.​​1​0​​8​0​/​​1​3​8​​8​0​2​0​​
9​.​​2​0​1​6​.​1​1​9​0​3​8​3

130.	 Medeiros-de-Moraes IM, Gonçalves-de-Albuquerque CF, Kurz ARM, Oliveira 
FM, de Abreu J, de Torres VHP et al. RC,. Omega-9 Oleic Acid, the Main Com-
pound of Olive Oil, Mitigates Inflammation during Experimental Sepsis. Oxid 
Med Cell Longev [Internet]. 2018;2018:1–13. Available from: ​h​t​t​p​​s​:​/​​/​w​w​w​​.​h​​i​n​
d​​a​w​i​​.​c​o​m​​/​j​​o​u​r​​n​a​l​​s​/​o​m​​c​l​​/​2​0​1​8​/​6​0​5​3​4​9​2​/

131.	 Rehman K, Haider K, Jabeen K, Akash MSH. Current perspectives of oleic 
acid: Regulation of molecular pathways in mitochondrial and endothelial 
functioning against insulin resistance and diabetes. Rev Endocr Metab Disord 
[Internet]. 2020;21(4):631–43. Available from: http://​link.sp​ringer.​com/​​​h​t​t​​p​s​:​/​​/​
d​​o​i​.​​o​r​g​​/​1​0​.​​1​0​​0​7​/​​s​1​1​​1​5​4​-​​0​2​​0​-​0​9​5​4​9​-​6

132.	 Sivajothi V, SD S. In vitro and in silico anti-diabetic activity of phthalic acid 
isolated from Phyllanthus rheedii. Int j res ayurveda pharm [internet]. 
2013;4(6):889–92. Available from: ​h​t​t​p​​:​/​/​​w​w​w​.​​i​j​​r​a​p​​.​n​e​​t​/​a​d​​m​i​​n​/​p​​h​p​/​​u​p​l​o​​a​d​​s​/​1​
1​3​6​_​p​d​f​.​p​d​f

133.	 Reiter E, Jiang Q, Christen S. Anti-inflammatory properties of α- and 
γ-tocopherol. Mol Aspects Med [Internet]. 2007;28(5–6):668–91. Available 
from: ​h​t​t​p​​s​:​/​​/​l​i​n​​k​i​​n​g​h​​u​b​.​​e​l​s​e​​v​i​​e​r​.​​c​o​m​​/​r​e​t​​r​i​​e​v​e​​/​p​i​​i​/​S​0​​0​9​​8​2​9​9​7​0​7​0​0​0​1​2​X

134.	 Thompson MD, Cooney RV. The Potential Physiological Role of γ-Tocopherol 
in Human Health: A Qualitative Review. Nutr Cancer [Internet]. 

https://doi.org/10.13040/IJPSR.0975-8232.14
https://doi.org/10.13040/IJPSR.0975-8232.14
https://doi.org/10.1016/j.apjtm.2016.01.021
https://doi.org/10.1016/j.apjtm.2016.01.021
https://informaticsjournals.com/index.php/ijnd/article/view/28086#postbottom
https://informaticsjournals.com/index.php/ijnd/article/view/28086#postbottom
https://pubmed.ncbi.nlm.nih.gov/34610469/
https://phcog.com/article/view/2018/14/59s/s554-s557
https://linkinghub.elsevier.com/retrieve/pii/S0261561420304313
https://linkinghub.elsevier.com/retrieve/pii/S0261561420304313
https://www.ahajournals.org/doi/
https://www.ahajournals.org/doi/
https://doi.org/10.1161/ATVBAHA.112.250142
https://www.mdpi.com/2305-6304/8/4/119
https://www.mdpi.com/2305-6304/8/4/119
https://linkinghub.elsevier.com/retrieve/pii/S089062381300350X
https://linkinghub.elsevier.com/retrieve/pii/S089062381300350X
http://link.springer.com/
https://doi.org/10.1007/s10529-009-0105-3
https://doi.org/10.1007/s10529-009-0105-3
https://link.springer.com/article/10.1007/s00210-023-02875-x
https://link.springer.com/article/10.1007/s00210-023-02875-x
https://www.mdpi.com/2072-6643/11/7/1645
https://www.mdpi.com/2072-6643/11/7/1645
https://www.hindawi.com/journals/jamc/2016/4156293/
https://www.hindawi.com/journals/jamc/2016/4156293/
https://linkinghub.elsevier.com/retrieve/pii/S0278691518308329
https://linkinghub.elsevier.com/retrieve/pii/S0278691518308329
https://linkinghub.elsevier.com/retrieve/pii/S187881811730662X
https://linkinghub.elsevier.com/retrieve/pii/S187881811730662X
https://linkinghub.elsevier.com/retrieve/pii/S1878535222004282
https://linkinghub.elsevier.com/retrieve/pii/S1878535222004282
https://www.tandfonline.com/doi/full/
https://doi.org/10.1080/13880209.2016.1190383
https://doi.org/10.1080/13880209.2016.1190383
https://www.hindawi.com/journals/omcl/2018/6053492/
https://www.hindawi.com/journals/omcl/2018/6053492/
http://link.springer.com/
https://doi.org/10.1007/s11154-020-09549-6
https://doi.org/10.1007/s11154-020-09549-6
http://www.ijrap.net/admin/php/uploads/1136_pdf.pdf
http://www.ijrap.net/admin/php/uploads/1136_pdf.pdf
https://linkinghub.elsevier.com/retrieve/pii/S009829970700012X


Page 18 of 18Acharjya et al. Clinical Phytoscience            (2025) 11:8 

2020;72(5):808–25. Available from: ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​8​0​​/​0​​1​6​3​​5​5​8​​1​.​2​0​​1​9​​.​1​6​
5​3​4​7​2

135.	 Rashed K. Beta-Sitosterol Medicinal Properties: A Review Article. WwwIjsit-
Com) [Internet]. 2020;9(4):208–12. Available from: www.ijsit.com.

136.	 Bin Sayeed M, Karim S, Sharmin T, Morshed M. Critical analysis on charac-
terization, systemic effect, and therapeutic potential of Beta-Sitosterol: A 
Plant-Derived orphan phytosterol. Medicines. 2016;3(4):29.

137.	 Frolov NA, Vereshchagin AN. Piperidine derivatives: recent advances in 
synthesis and Pharmacological applications. Int J Mol Sci. 2023;24(3).

138.	 Du X, Ma X, Gao Y. The physiological function of squalene and its application 
prospects in animal husbandry. Front Vet Sci. 2023;10(January):1–10.

139.	 Huang ZR, Lin YK, Fang JY. Biological and Pharmacological activities of 
squalene and related compounds: potential uses in cosmetic dermatology. 
Molecules. 2009;14(1):540–54.

140.	 Kageyama. The antitumor activities of the structurally-similar two-species 
aromatics Tonalide and Pearlide and the enhancement of their effects by 
hyperthermia. Mol Med Rep [Internet]. 2008; Available from: ​h​t​t​p​​:​/​/​​w​w​w​.​​s​p​​a​
n​d​​i​d​o​​s​-​p​u​​b​l​​i​c​a​​t​i​o​​n​s​.​c​​o​m​​/​m​m​​r​/​a​​r​t​i​c​​l​e​​.​j​s​​p​?​a​​r​t​i​c​​l​e​​_​i​d​=​m​m​r​_​2​_​1​_​3​3

141.	 Wang Y, Gong X, Li F, Zuo S, Li M, Zhao J et al. Optimized biosynthesis of san-
talenes and santalols in Saccharomyces cerevisiae. Appl Microbiol Biotechnol 

[Internet]. 2021;105(23):8795–804. Available from: ​h​t​t​p​​s​:​/​​/​l​i​n​​k​.​​s​p​r​​i​n​g​​e​r​.​c​​o​m​​/​a​r​​
t​i​c​​l​e​/​​​h​t​t​​p​s​:​​/​/​d​o​​i​.​​o​r​g​​/​1​0​​.​1​0​0​​7​/​​s​0​0​2​5​3​-​0​2​1​-​1​1​6​6​1​-​9

142.	 Bommareddy A, Brozena S, Steigerwalt J, Landis T, Hughes S, Mabry E et al. 
Medicinal properties of alpha-santalol, a naturally occurring constituent of 
sandalwood oil: review. Nat Prod Res [Internet]. 2019;33(4):527–43. Available 
from: ​h​t​t​p​​s​:​/​​/​w​w​w​​.​t​​a​n​d​​f​o​n​​l​i​n​e​​.​c​​o​m​/​​d​o​i​​/​f​u​l​​l​/​​​h​t​t​​p​s​:​/​​/​d​​o​i​.​​o​r​g​​/​1​0​.​​1​0​​8​0​/​​1​4​7​​8​6​4​1​​
9​.​​2​0​1​7​.​1​3​9​9​3​8​7

143.	 Balamurugan R, Stalin A, Aravinthan A, Kim JH. γ-sitosterol a potent hypolip-
idemic agent: in Silico Docking analysis. Med Chem Res. 2015;24(1):124–30.

144.	 Sundarraj S, Thangam R, Sreevani V, Kaveri K, Gunasekaran P, Achiraman S 
et al. γ-Sitosterol from Acacia nilotica L. induces G2/M cell cycle arrest and 
apoptosis through c-Myc suppression in MCF-7 and A549 cells. J Ethnophar-
macol [Internet]. 2012;141(3):803–9. Available from: ​h​t​t​p​s​:​​​/​​/​l​i​n​k​i​​n​g​h​​u​​b​.​​e​l​s​​e​v​​i​e​​
r​​.​c​​o​​m​/​r​​e​t​​r​i​e​​​v​e​/​​​p​i​i​​/​S​​0​3​7​8​8​7​4​1​1​2​0​0​1​7​2​9

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://doi.org/10.1080/01635581.2019.1653472
https://doi.org/10.1080/01635581.2019.1653472
http://www.spandidos-publications.com/mmr/article.jsp?article_id=mmr_2_1_33
http://www.spandidos-publications.com/mmr/article.jsp?article_id=mmr_2_1_33
https://link.springer.com/article/
https://link.springer.com/article/
https://doi.org/10.1007/s00253-021-11661-9
https://www.tandfonline.com/doi/full/
https://doi.org/10.1080/14786419.2017.1399387
https://doi.org/10.1080/14786419.2017.1399387
https://linkinghub.elsevier.com/retrieve/pii/S0378874112001729
https://linkinghub.elsevier.com/retrieve/pii/S0378874112001729

	﻿﻿Tupistra Nutans﻿:A comprehensive review of morphology, phytochemical profile, and Pharmacological activity”
	﻿Abstract
	﻿Background
	﻿Methodology
	﻿Detailed morphological description of ﻿Tupistra Nutans﻿[﻿1﻿, ﻿3﻿, ﻿8﻿–﻿10﻿]
	﻿Plant type
	﻿Stem
	﻿Cataphylls
	﻿Leaves
	﻿Peduncle
	﻿Spike
	﻿Bracts
	﻿Flowers
	﻿Stamens
	﻿Pistil
	﻿Flowering
	﻿Distribution

	﻿Comparative analysis of ﻿Tupistra nutans﻿ with similar species
	﻿Phytochemical Profile
	﻿Fatty acid


	﻿Vitamin E
	﻿Diosgenin
	﻿Linoleic acid
	﻿Polyphenol
	﻿Flavonoids
	﻿Pharmacological Activity
	﻿Anti-diabetic activity

	﻿Anti-microbial activity
	﻿Anti-inflammatory property
	﻿Anti-cancer activity
	﻿Anti-oxidant property
	﻿Conclusion
	﻿References


