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A B S T R A C T

Mimusops elengi, a widely distributed tree species in tropical regions, has been used for centuries in traditional
medicine due to its numerous therapeutic properties. In this study, we conducted a comprehensive analysis of the
phytocompounds present in various parts of Mimusops elengi, including leaves, bark, and flowers using advanced
analytical techniques. The objective was to identify and quantify the bioactive compounds responsible for the
plant's medicinal attributes. Our findings revealed a diverse range of phytochemicals in Mimusops elengi. The
analysis detected various classes of compounds, including alkaloids, flavonoids, tannins, phenolic compounds,
terpenoids and glycosides. Notably, the leaves contained a significant concentration of alkaloids, particularly
elengioside, which has demonstrated potential anti-inflammatory and analgesic properties. Additionally, the
flowers were rich in flavonoids and tannins, such as quercetin and catechin, known for their antioxidant and anti-
cancer activities. Furthermore, the bark of Mimusops elengi exhibited the presence of terpenoids, including lupeol
and betulinic acid, which have been associated with anti-inflammatory and antiviral properties. These compounds
may contribute to the plant's traditional use for treating various ailments, including skin disorders and respiratory
issues. This review provides valuable insights into the phytochemical composition of Mimusops elengi, shedding
light on its potential therapeutic applications. Mimusops elengi holds promise as a valuable source of natural
compounds with health-promoting benefits.
1. Introduction

Spanish Cherry (Mimusops elengi)
Family: Sapotaceae.
Common name: Spanish Cherry, Bullet Wood, Bunga Mengkula,

Mengkulah1,2

Spanish cherry is a common tropical evergreen shrub found
throughout South Asian countries. It plays a significant position in
traditional medicine, particularly in Ayurveda, where a number of its
components have been used as medicinal agents. Due of this plant's
numerous pharmacological properties and applications, it is a significant
resource for conventional medicinal operations.3

Mimusops elengi (M. elengi) has a long history of usage as an astrin-
gent and tonic. It has historically been used to treat conditions like
diarrhea and dysentery because of its astringent properties, which help
tissues become tighter and more toned. Recent research have found that
tegral Integral University, Luckno
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leaves have antioxidant properties. These antioxidants are crucial for
fending off the harmful free radicals that have been related to numerous
diseases and the body's aging process. According to studies, M. elengimay
have anti-diabetic qualities that could help control blood sugar levels,
which is good news for diabetics.4

In vitro studies have revealed that M. elengi has anti-neoplastic capa-
bilities. This implies that even though additional research is necessary, it
might be able to stop the growth of cancer cells. To provide silver
nanoparticles their antibacterial properties, M. elengi floral extracts have
been coated on them. Its ability to combat bacterial infections may be
aided by this quality.5–8

M. elengi has a wide range of pharmacological effects including those
that are anthelmintic (anti-parasitic), antidotal (detoxifying), cardiotonic
(good for the heart), anti-inflammatory (lowering inflammation), anal-
gesic (pain-relieving), and antipyretic (fever-reducing).9,10

Its numerous pharmacological attributes highlight Mimusops elengi's
w, U.P., 226026, India.
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promise in traditional medicine and the possibility for prospective ap-
plications in modern medicine in the future. However, it must be high-
lighted that more research is required to fully understand its physics and
potential medical applications. Always consult a healthcare professional
before using herbal remedies, especially for medical purposes, especially
if you have underlying medical conditions or are taking other
medications.11

1.1. Habitat

Mimusops elengi is widespread near coastal regions, indicating its
ability to thrive in areas close to the sea, but it can also can grow in rocky
areas at altitudes of up to 600 m above sea level, demonstrating its ability
to adapt to varying elevations. While it prefers slightly seasonal or per-
humid rainfall patterns, it can also be found in habitats that experience
periodic dryness.12–14

1.2. Description

Mimusops elengi a medium-sized evergreen tree can be found in
tropical forests in South Asia and northern Australia.15

1.3. Stem

Mimusops elengi stem is made up only of nodes and internodes.16

1.4. Leaves

Between 5 and 12 cm long and 3–6 cm wide, the thick, oblong,
simple, and spirally arranged leaves. On the axils of the leaves, there are
tiny clusters of creamy-white, star-shaped blooms that are only 1.2 cm
diameter.

1.5. Flowers

They have eight white petals, each with two side lobes, which are
united to form a star-shaped corolla with 24 points and fall off in a ring.
On the axils of the leaves, there are tiny clusters of creamy-white, star-
shaped blooms that are only 1.2 cm diameter. Eight staminodes alternate
with eight fertile stamens. They are bisexual.17

1.6. Taxonomical classification

� Kingdom: Plantae
� Phylum: Tracheophyta
� Class: Magnoliopsida
� Order: Ericales
� Family: Sapotaceae
� Genus: Mimusops
� Species: Mimusops elengi L.18–20

1.7. Chemical constituent

� Taraxerol
� Taraxerone
� ursolic acid
� betulinic acid
� α-spinosterol,
� β-sitosterol21–24

1.8. Vernacular names

Tamil: Vagulam, Magadam, and Muhunain
Oriya: Kira Kauli and Baula
Telugu: bogada, bogada-manu.
Bengali: Bakul Minn-mal, Muhulla
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English: Spanish cherry, bullet wood.
Hindi: mulsari, sinha kasaraka
Assamese: Gokui
Sanskrit: Bakula, Kesara, Madhugandha Udumbara
Marathi: Ovalli25–27
1.9. Part used

Fruit and seed, Stem, bark, Leaves, flowers.28
1.10. Distribution

Mimusops elengi is the name of a species of flowering tree that is
indigenous to South and Southeast Asia. The species of Mimusops elengi
are listed below. It is native to the Indian subcontinent and South Asia.
The northeastern regions, the Eastern Ghats, and the Western Ghats are
where it is most prevalent in India. Additionally, it is sold in Bangladesh,
Sri Lanka, Nepal, Bhutan, and the Maldives, among other countries.
Southeast Asian countries like Malaysia, Thailand, Myanmar, Vietnam,
Cambodia, and Laos are also home to this species. It is widely grown in
gardens and parks because of its aromatic blooms. In Indonesia, Mim-
usops elengi is prevalent, particularly in Java and Sumatra. It is known as
"molave" in the Philippines, where it is found. In Other Tropical Regions
Mimusops elengi has been widely planted as an attractive tree in tropical
and subtropical regions of the world. It is appreciated for its fragrant,
waxy, and cream-colored flowers. Mimusops elengi is a slowly growing
tree that produces little, delectable fruit. It is also well-known for its
fragrant blooms, which are employed in both traditional medicine and
the production of fragrances. The tree has cultural significance in many
of the countries where it is found and is utilized for a range of purposes,
including lumber, traditional medicine, and religious rites.29–31
1.11. Botanical description

Mimusops elengi is a medium-sized to large tree that can reach
heights of 25–30 m (82–98 feet). It has an upright trunk and a straight
crown. There are simple, alternating, evergreen leaves. They are typically
6–12 cm (2.4–4.7 inches) length and can be elliptical or oblong in
shape.The foliage is glossy and has a dark green color. Very fragrant
blooms are one of Mimusops elengi's most distinctive features.They have
a waxy texture, a star-like form, and a cream to light yellow tint. The
flowers, which are frequently seen alone or in small clusters, have a sweet
and pleasant perfume. In most cases, blossoming happens in the summer.
The fruit of Mimusops elengi is a meaty berry that is green while
immature and turns orange or yellow when mature.The food. The
grayish-brown bark of the tree can be smooth or rough depending on the
tree's age. Its wood is appreciated for its tensile strength and used for
many different things, such as carving and assembling furniture. The tree
can firmly establish itself in a variety of soil types thanks to its large root
system. The Mimusops elengi is a native species to South and Southeast
Asia, which includes countries like India, Sri Lanka, Thailand, Myanmar,
and others. It is also grown as an ornamental tree in many tropical and
subtropical regions of the world. Mimusops elengi is valued for its wood,
which has a variety of uses in addition to its usual therapeutic charac-
teristics, as well as its fragrant blooms.32–35
1.12. Phytochemical constituents

1.12.1. Fruit and seed of the plant containing following categories of
phytochemical

1. Flavonoids
� Quercitol
� dihydro quercetine
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2. Phytosterols
� alphaspinasterol
� oleanane
� alpha-spinasterol glucoside
� Miglycoside 1

3. Pentacyclic triterpenoids
� ursolic acid
� mimusopic acid
� mimusopsic acid
� 6beta,19alpha,23-tetrahydroxy-urs-12-ene
� 1beta-hydroxy-3beta-hexanoyllup-20 (29)- ene-23, 28-dioic acid
� mimusopin
� mimusopsin
� triterpenoid saponins
� Mi-saponin A
� 16 alpha-hydroxy Mi-saponin A

4. Protein (1.29 %)
5. Sugars (6.3 %)
6. Minerals (0.32 %)36–38

2. Biological & pharmacological activities

1 Anti-ulcer activity:
� Lavaud et al, (1996), evaluated the impact of Mimusops elengi bark
extract on gastric ulcers. They examined the 50 % alcoholic extract
of Mimusops elengi, as well as its various fractions, including ethyl
acetate, n-butanol, methanol, and aqueous extracts, using mouse
models for ethanol-induced, pylorus-ligated, and water-immersion
plus stress-induced gastric ulcers. Ranitidine HCl (80 mg/kg)
served as the reference standard. In the ethanol-induced gastric
ulcer model, pantoprazole (20 mg/kg) was also employed as a
reference standard. It's worth noting that the ethyl acetate extract of
the bark, even at doses up to 5000 mg/kg, did not manifest any
signs of toxicity. The results indicated that the 50 % alcoholic
extract of the bark, at doses of 50, 100, 300, and 500 mg/kg, and its
different fractions (administered at 100 mg/kg) exhibited a sig-
nificant reduction in gastric ulceration (P < 0.05) in the ethanol-
induced gastric ulcer model. Particularly, the ethyl acetate extract
demonstrated dose-dependent inhibition of gastric lesions against
ethanol-induced damage, with doses of 10, 50, and 100 mg/kg. In
pylorus-ligated animals over a 19-h period, the ethyl acetate
extract, at doses of 50 and 100 mg/kg, showed a substantial
reduction in the ulcer index (P < 0.05), which is an indicator of
mucin activity. Furthermore, the ethyl acetate extract displayed
protective effects against water-immersion plus stress-induced
gastric lesions, as evidenced by dose-dependent reductions in the
ulcer index (P < 0.05), the score for intensity (P < 0.05), and the
total lesion area (P < 0.05) when compared to the control group.39

� Shah et al (1986) conducted a study to investigate the potential of
Mimusops elengi in mitigating experimental gastric ulcers. They
explored the effects of the 50 % alcoholic extract ofMimusops elengi
(referred to as Ext E) and its distinct fractions, namely ethyl acetate
(Ext E1), n-butanol (Ext E2), methanol (Ext E3), and aqueous (Ext
E4), administered orally against ethanol-induced gastric damage.
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Ext E1 was further assessed in ethanol-induced, pylorus-ligated,
and water-immersion plus stress-induced gastric ulcer models. As a
reference standard, they used Ranitidine HCl (80 mg/ kg), and for
the ethanol-induced gastric ulcer model, pantoprazole (20 mg/ kg)
was also employed as a reference standard. Remarkably, the study
revealed that Ext E1, even at doses as high as 5000 mg/ kg
(administered orally), did not manifest any signs of toxicity. Ext E,
at doses of 50, 100, 300, and 500 mg/ kg, and its different fractions
(administered at 100 mg/ kg), exhibited a noteworthy reduction in
gastric ulceration (P < 0.05). Notably, Ext E1, at doses of 10, 50,
and 100 mg/ kg, demonstrated a dose-dependent inhibition of
gastric lesions caused by ethanol-induced gastric damage. In ani-
mals with pylorus-ligated for 19 h, Ext E1, at doses of 50 and
100 mg/ kg, displayed a significant reduction in the ulcer index (P
< 0.05). This reduction extended to parameters like total acidity,
volume of gastric acid secretion, total acid output, and pepsin ac-
tivity (P < 0.05), compared to the control group. Furthermore, Ext
E1 exhibited an increase in mucosal glycoproteins, evident in the
significant rise in the total carbohydrates to protein ratio (TC:PR
ratio) (P < 0.05), indicating enhanced mucin activity. Ext E1 also
demonstrated protective effects against water-immersion plus
stress-induced gastric lesions, characterized by a dose-dependent
decrease in ulcer index (P < 0.05), score for intensity (P < 0.05),
and total lesion area (P < 0.05) in comparison to the control group.
Conclusively, the study's findings suggest that Ext E1 possesses anti-
ulcer activity against experimental gastric ulcers. This effect ap-
pears to be attributed to a decrease in gastric acid secretory activity
along with the reinforcement of mucosal defensive mechanisms.
The research underscores the potential role of Mimusops elengi in
safeguarding against gastric lesions and provides insights into the
mechanism behind gastric ulcer formation. Further investigation in
this line could prove instrumental in developing novel and
enhanced therapies for the treatment and prevention of peptic
ulcers.40

2 Anti-fungal activity:
� Zehavi et al, (1986) assessed the antifungal activity of Mimusops
elengi using a poisoned food technique. They examined various
concentrations (10 %, 20 %, 30 %, 40 %, and 50 %) of aqueous
extract, all the solvent extracts, and isolated constituents (Fraction I
to IV) from Mimusops elengi for their antifungal properties. To
conduct the antifungal activity assay, these extracts were intro-
duced into Czepak Dox Agar (CDA) medium to attain the desired
concentrations. The mixture was then autoclaved and poured into
Petri dishes (each containing 20 mL) before being left to cool. Once
the medium had solidified, 5 mm discs from 7-day-old cultures of
the fungi under investigation were transferred onto the plates. Four
replicates were maintained for each concentration. Control plates
contained CDA medium without the extract. The plates were
incubated at a temperature of 26�1 �C for a duration of seven days.
The fungitoxicity of the extracts was determined as the percentage
inhibition of mycelial growth. In order to make comparative as-
sessments, synthetic fungicides, including Blitox, Captan, Dithane
M�45, and Thiram, were also evaluated for their antifungal activity
using the poisoned food technique at their recommended dosage of
2000 ppm. Fraction III, comprising alkaloids, displayed highly
significant antifungal activity. In contrast, no antifungal activity
was observed in fractions I, II, and IV, indicating the nature of the
active principle. The susceptibility of the tested fungi to the alka-
loid fractions varied, with D. halodes being highly susceptible and
F. oxysporum showing the least susceptibility. Among the four
tested fungicides, Thiram exhibited significant antifungal activity,
while Dithane M�45 displayed the least antifungal activity.
Notably, the antifungal activity of the alkaloid fraction was highly
significant when compared to Dithane M�45 and other tested
fungicides at the recommended dosage of 2000 ppm.41

3 Antioxidant activity:
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� Saha et al, (2008), assessed the free radical scavenging capacity of
the extracts using the DPPH (1,1-diphenyl-2-picrylhydrazyl) assay.
A DPPH solution was prepared at a concentration of 0.004%w/v in
95 % methanol. The methanol extract of Mimusops elengi was then
mixed with 95 % methanol to create a stock solution with a con-
centration of 5 mg/mL. Freshly prepared DPPH solution (0.004 %
w/v) was placed in test tubes, and Mimusops elengi extracts were
added to these tubes, followed by serial dilutions ranging from 1 μg
to 500 μg, in order to reach a final volume of 3 mL. After a 10-min
incubation period, the absorbance was measured at 515 nm using a
spectrophotometer (HACH 4000 DU UV–visible spectrophotom-
eter). Ascorbic acid served as the reference standard and was dis-
solved in distilled water to create a stock solution with the same
concentration (5 mg/mL). A control sample was prepared with the
same volume but without any extract or reference ascorbic acid,
while 95 % methanol was used as a blank. The percentage of
scavenging activity against the DPPH free radical was calculated.
The inhibition curve was plotted based on duplicate experiments
and represented as the percentage of mean inhibition � standard
deviation. IC50 values were obtained through probit analysis. The
DPPH assay measures the ability of Mimusops elengi to scavenge
DPPH free radicals. This activity increased as the concentration of
the sample extract increased. The DPPH antioxidant assay is
founded on the capability of 1,1-diphenyl-2-picrylhydrazyl
(DPPH), a stable free radical, to lose its color in the presence of
antioxidants. The DPPH radical possesses an unpaired electron,
which is responsible for its absorbance at 515 nm and its deep
purple color. When DPPH receives an electron from an antioxidant
compound, it loses its color, a change that can be quantitatively
measured through alterations in absorbance. The IC50 value of the
extract was found to be 43.26 μg/mL, in contrast to ascorbic acid
(IC50 55.89 μg/mL), a well-known antioxidant.42

� Shaik et al, (2011) evaluated the antioxidant activity of chloroform
extract of M. elengi bark by using DPPH (1,1-diphenyl-2-picrylhy-
drazyl) radical, nitric oxide, ABTS radical and hydroxyl radical
respectively. The result obtained in this study clearly indicates that
M. elengi has a significant potential to use as a natural anti-oxidant
agent. Crude methanolic extract of leaf exhibited statistically sig-
nificant antioxidant activity in DPPH free radical scavenging and
Nitric oxide scavenging test. Protective effect of leaf extract on
Lipid Peroxidation and activities of both Enzymatic and Non-
Enzymatic Antioxidants in Plasma and tissues were studied. The
oxidative stress was measured by plasma and tissue Lipid Perox-
idative markers levels, Non Enzymatic antioxidants and enzymatic
antioxidants. It showed promising Antioxidant properties by sig-
nificant Quenching impact on the extent of Lipid Peroxidation,
along with Enhancement of Antioxidant defense System in
Pancreas tissues.43

� Misra G et al, (1968), evaluated the antioxidant activity of ethyl
acetate extract of M. elengi bark by using DPPH (1,1-diphenyl-2-
picrylhydrazyl) assay. This extract displayed remarkable DPPH
radical scavenging activity, with a significant 92.0 % inhibition at a
concentration of 0.5 mg/mL. On the other hand, the methanol
extract from the stem bark demonstrated the highest inhibition of
lipid peroxidation, reaching 62.0 %, and exhibited a total antioxi-
dant activity of 771.0mg GAE per gram of extract. Furthermore, the
study identified a positive correlation between the total phenolic
content and both radical scavenging activity (R2 ¼ 0.9229) and
total antioxidant activity (R2 ¼ 0.9451). This suggests that the high
concentration of total phenols in these extracts contributes signif-
icantly to their capacity to scavenge free radicals and act as potent
antioxidants.44

4 Diuretic activity:
� Koti et al, (2010) evaluated petroleum ether, chloroform, and
alcoholic extracts ofMimusops elengi bark (200 mg/kg body weight,
p. o.) for diuretic activity. The animals were grouped into five of six
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animals each. The first group received only 0.9 % sodium chloride
solution (25 mL/kg body weight) and the second group received
the standard drug furosemide (20 mg/kg body weight) in 0.9 %
sodium chloride solution. Rest of the three groups received each of
extracts viz. petroleum ether, chloroform, and alcohol of M. elengi
bark in a dose of 200 mg/kg body weight suspended in 0.9 % so-
dium chloride solution (p. o). After oral administration, urine was
collected and volume was recorded at 5 h. The highest diuretic
activity was presented by the alcoholic extract. We observed a
potent diuretic and electrolyte excretion activity in alcoholic
extract of M. elengi bark.45

� Katedeshmukh et al, (2010) assessed the diuretic activity of ethyl
acetate, ethanol, and water extracts obtained fromMimusops elengi.
This study utilized rodents as the experimental subjects and
measured urine volume at intervals of 1, 2, 4, 6, and 24 h following
oral administration of the extracts at a dose of 250 mg/kg body
weight. The Naþ/Kþ ratio was found to be highest in the aqueous
extract, followed by the ethanol and ethyl acetate extracts. Notably,
the aqueous extract exhibited a significant diuretic effect when
compared to the other extracts.tracts.46

5 Antidiabetic activity:
� Jerline et al, (2009) conducted a study to explore the anti-
hyperglycemic properties of Mimusops elengi (Bakul) aqueous bark
extract. They administered two different doses, 250 mg/kg and
500 mg/kg, over a period of 45 consecutive days in a preclinical
diabetic rat model induced by alloxan. As a positive control, gli-
benclamide was given at a dose of 1 mg/kg body weight. The re-
sults revealed a dose-dependent response, with the
antihyperglycemic effects observed in the group receiving Bakul at
500 mg/kg body weight being comparable to those in the group
receiving glibenclamide. The study clearly demonstrated that oral
administration of the extract significantly reduced both blood
glucose and glycosylated hemoglobin levels, while simultaneously
increasing serum insulin levels. In comparison to the diabetic
control group, the liver samples from the cohorts administered with
the extract showed increased levels of glycogen, glucokinase, and
glucose-6-phosphate dehydrogenase, while the levels of glucose-6-
phosphatase were decreased. This suggests a correction of the
previously disturbed metabolism.47

� Jaffar et al, (2020) investigate the effect of ethanolic leaf extract of
Mimusops elengi L. on biochemical parameters and enzyme activities
in STZ-induced diabetic rats. Leakage of cellular enzymes into the
plasma is a clear indication of cell damage. When liver plasma
membrane is damaged, a variety of enzymes normally located in
the cytosol are released into the bloodstream, and their estimation
is a quantitative marker for the extent of damage. The cytopro-
tective effect of M. elengi was evaluated in rats that were rendered
diabetic by administration of streptozotocin at a dose of 40 mg/kg
b.w. The activities of the marker enzymes were assayed in the
serum, liver and kidney. The indicators of renal damage such as
urea, uric acid and creatinine were assayed. Treatment of diabetic
rats with the ethanolic leaf extract of M. elengi (100 mg/kg b.w.)
was able to reverse the levels of the marker enzymes in the liver and
protect the kidney by reverting back to the normal levels of renal
markers (urea, uric acid and creatinine). The results showed that
ethanolic leaf extract of M. elengi could alleviate liver and renal
damage caused by STZ-induced diabetes.48

6 Antihypertensive activity:

Sahu et al, (1995) investigated the hypotensive effects of a meth-
anolic extract derived from M. elengi in anesthetized rats. They intrave-
nously administered the extract at doses ranging from 2 to 16 mg/kg,
leading to a reduction in mean arterial blood pressure by approximately
7 %–38 %. This effect displayed a concentration-dependent pattern.
Notably, the hypotensive action did not seem to be influenced by
adrenergic, muscarinic, or histaminergic receptors. Furthermore, the
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hypotension remained unchanged even after autonomic ganglion or
angiotensin-converting enzyme blockade. However, when calcium
channel blockers (specifically, nifedipine at 0.9 mg/kg and verapamil at
3.9 mg/kg) were administered, they induced a substantial decrease of 81
% and 64 %, respectively, in the hypotension caused by the extract. This
observation suggests that the extract possesses calcium-blocking activity,
which underlies the observed hypotensive effects.2

7 Anti-inflammatory, analgesic and antipyretic activities:

� Karmakar et al, (2011) investigated analgesic activity of ethanol
extract of Mimusops elengi leaf by using acetic acid induced
writhing of white albino mice and hot plate test. In hot plate test
the extract exerted significant prolongation in the response of
latency time to the heat stimulus. The ethanol extract of bark
was assessed for anti-inflammatory, analgesic and antipyretic
activities in animals. The ethanol extract of bark significantly
inhibited the carrageenan-induced paw oedema at 3rd and 4th
weight. In analgesic models also the ethano extract decreases
the acetic acid-induced writhing and it also reduces the rectal
temperature in Brewer's yeast induced pyrexia. However, there
was no increase the latency time in the hot plate test. These
results showed that ethanol extract of bark has an anti-
inflammatory, analgesic andantipyretic activity. The isolated
fraction β-amyrincaprylate and ethanolic extract of bark was
used for the evaluation of anti-inflammatory activity by using
carrageenan induced paw oedema and cotton pellets. The effect
was compared with Indomethacin used as standard drug. The
results indicated that ethanolic extract and β amyrincaprylate
contributes to the antiinflammatory action of Mimusops elengi
bark.49

� Purnima et al, (2010) assessed the antiinflammatory, analgesic
and antipyretic activities of 70 % ethanol extract of Mimusops
elengi bark in animals. The antiinflammatory activity of ethanol
extract ofMimusops elengi (200 mg/kg, p.o) was evaluated using
carrageenan-induced paw edema and cotton pellet-induced
granuloma models. Analgesic effect was evaluated using ace-
tic acid-induced writhing and Eddy's hot plate models and
antipyretic activity was assessed by Brewer's yeast-induced
pyrexia in rats. The ethanol extract of Mimusops elengi (200
mg/kg, p.o) significantly inhibited the carrageenan-induced
paw oedema at 3rd and 4th h and in cotton pellet model it
reduced the transudative weight and little extent of granuloma
weight. In analgesic models the ethanol extract of Mimusops
elengi decreases the acetic acid-induced writhing and it also
reduces the rectal temperature in Brewer's yeast induced py-
rexia. However, Mimusops elengi did not increase the latency
time in the hot plate test. These results show that ethanol extract
of Mimusops elengi has an antiinflammatory, analgesic and
antipyretic activity.50

� Kar B et al,(2012) conducted an assessment of the antioxidant
and in vitro anti-inflammatory properties of the alcoholic extract
derived from the leaves ofM. elengi. Their examination of in vitro
anti-inflammatory activity revealed that the M. elengi extract
displayed noteworthy activity when compared to the standard
diclofenac sodium. Specifically, the extract demonstrated a
73.85% � 0.80 % and 94.23% � 0.50 % stabilization rate at a
concentration of 1000 μg/mL, in contrast to the standard.
Notably, the activity of the extracts exhibited a concentration-
dependent pattern, with increasing concentrations leading to
greater activity. These results are likely attributable to the
presence of phenolic compounds, which confer strong antioxi-
dant properties.51
8 Cytotoxic activity:

� Mahavorasirikul et al,(2010) examined the antineoplastic
properties of a 95 % ethanolic extract obtained from Mimusops
elengi flowers. They conducted in vitro experiments using
676
cholangiocarcinoma cell line CL6, human laryngeal carcinoma
cell line Hep-2, human hepatocarcinoma cell line HepG2, and
normal human epithelial cells (HRE). 5-fluorouracil was
employed as the positive control, and cytotoxicity served as the
endpoint measurement. In their experiments, cells in the loga-
rithmic growth phase were exposed to various concentrations of
the extract (ranging from 1.95 to 250 μg/mL) or 5-fluorouracil
(ranging from 78.13 to 10,000 μM) for a 24-h period. The
assessment of cytotoxic effects was performed using the MTT
assay. The results of the study revealed a concentration-
dependent cytotoxic effect, with calculated IC50 values of
48.84, 109.99, and 54.44 μg/mL for CL-6, Hep-2, and HepG2
cells, respectively.52

� Kumar et al, (2016), conducted a study to investigate the
pharmacological properties of the stem bark of Mimusops elengi
and to establish the scientific foundation for its cytotoxic and
anti-tumor activities. Extracts and fractions were prepared and
in vitro cytotoxicity was evaluated using the SRB (Sulforhod-
amine B) assay. Themost effective fractions were then subjected
to fluorescence microscopy-based assessments using acridine
orange/ethidium bromide (AO/EB) and Hoechst 33342 staining
to determine their ability to induce apoptosis, and a DNA
fragmentation assay was performed. Genotoxicity was assessed
through the Comet and micronuclei assays. Cell cycle analysis
was also conducted. In the in vivo setting, the anti-tumor po-
tential of the alcoholic stem bark extract of Mimusops elengi and
its four fractions was evaluated using the Ehrlich ascites carci-
noma (EAC) model in mice. The results revealed that the alco-
holic stem bark extract, along with the dichloromethane and
ethyl acetate fractions, exhibited notable in vitro cytotoxicity as
determined by the SRB assay. These two selected fractions
demonstrated the ability to induce apoptosis, which was
confirmed by the results of AO/EB and Hoechst 33342 staining,
as well as the DNA fragmentation assay. Genotoxic potential
was identified through the Comet and micronuclei assays. The
fractions also displayed specific cell cycle inhibition in the G0/
G1 phase. In the EAC model, the ethyl acetate fraction, in
conjunction with the standard drug cisplatin, effectively
reduced the increase in body weight when compared to the
control group and improved the mean survival time of the
subjects. Both fractions were successful in restoring altered
hematological and biochemical parameters. Therefore, the
study suggests that the stem bark of Mimusops elengi may hold
promise as a potential therapeutic agent with cytotoxic and anti-
tumor properties.53
9 Anti-hyperlipidemic activity:

� Tristantini et al, (2017), investigated the anti-cholesterol ac-
tivity of water-based tanjung (Mimusops elengi) leaf extract using
an in vivo method on six groups of DDY-strain mice (Mus mus-
culus). The results demonstrated that tanjung leaf extract had a
significant effect in lowering the total cholesterol levels in the
mice. Moreover, the more extract administered to the mice, the
greater the reduction in cholesterol levels. Specifically, TE 3
managed to decrease cholesterol levels by as much as 36
%.Conclusively, this study suggests that tanjung leaf extract
could potentially serve as a treatment for reducing cholesterol
levels, offering a natural alternative to synthetic medications.54
10 CNS depressant activity:

Nasrin et al, (2011) conducted an investigation on the methanolic
bark extract of Mimusops elengi to explore its potential analgesic and
neuropharmacological effects in mice, employing doses of 100 mg/kg,
200 mg/kg, and 400 mg/kg of body weight. Analgesic activity was
assessed using the tail immersion and acetic acid-induced writhing tests.
The extract's impact on the central nervous system (CNS) was examined
through hole cross and open field tests. In the tail immersion test, the
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extract led to a noteworthy increase in the time it took for the mice to
flick their tails, and this effect was dose-dependent (p < 0.05-0.001), as
compared to the control group. In the acetic acid-induced writhing test,
the 400 mg/kg dose of the extract demonstrated a substantial 65.48 %
inhibition (p < 0.001) of writhing compared to the control, while the
reference drug Diclofenac-Na achieved a 76.36 % inhibition of writhing.
In CNS depressant activity tests, the extract significantly (p< 0.05-0.001)
reduced the motor activity and exploratory behavior of the mice in the
hole cross and open field tests. These findings suggest that the extract
possesses both analgesic and CNS depressant properties.55

11 Immunostimulatory effect:

Shivatare et al, (2014) examined the immunostimulatory effects of
the methanolic extract from the bark of Mimusops elengi (MEMEL) in
mice. They orally administered MEMEL at doses of 10, 20, and 40 mg/
kg/day based on the body weight of the mice. The study assessed both
specific and non-specific immune responses using the carbon clearance
test (CCT), haemagglutination antibody (HA) assay, and delayed-type
hypersensitivity with sheep red blood cells (SRBC) as the antigen.
Distilled water was used as a control in all the tests, while vitamin E at
150 mg/kg served as the standard reference. The results revealed a dose-
dependent increase in the immunostimulatory response upon oral
administration of MEMEL. The phagocytic index in the CCT showed a
significant increase (p< 0.01). Furthermore, there was a notable increase
(p < 0.01) in the production of circulatory antibody titers, representing a
humoral antibody response. The delayed-type hypersensitivity reaction
exhibited a less significant increase (p < 0.05), characterized by an in-
crease in the mean footpad thickness at 48 h in response to SRBC as the
antigen.56

12 Antibacterial activity:

Shahwar & Raza (2009), conducted an evaluation of the antibacterial
properties of extracts obtained from various parts of Mimusops elengi L.
(belonging to the Sapotaceae family), including the bark, fruit, and seeds.
They employed a spectrophotometric method to test the extracts against
both gram-positive and gram-negative bacterial strains, namely Nocardia
asteroids NRRL 174, Micrococcus luteus ATCC 10240, Bacillus subtilis
PCSIRB 248, Bacillus licheniformis NCL 2024, Proteus mirabilis ATCC
29425, and Salmonella typhimurium ATCC 14028. The researchers
determined the minimum inhibitory concentration (MIC) of all active M.
elengi extracts using a macro-dilution method. The fruit and seed extracts
displayed no antibacterial activity, whereas the stem bark extracts
exhibited antibacterial activity against all six bacteria. Notably, the ethyl
acetate extract demonstrated the highest percentage of inhibition (84.5
% inhibition, with an MIC of 0.6 mg/mL) against Bacillus subtilis. The
aqueous methanol (2:8) extract also produced significant results, with a
74.9 % inhibition (MIC of 0.9 mg/mL) against Nocardia asteroids. The
researchers compared these results with the performance of standard
antibacterial drugs like streptomycin and ampicillin.57

13 Wound healing activity:

Gupta et al, (2011) investigated the wound healing properties of an
extract derived from the bark of Mimusops elengi, a well-known plant in
Indian traditional medicine. The selection of this plant for the study was
based on its traditional usage and references in the existing literature.
The researchers prepared a methanolic extract from the bark ofMimusops
elengi and formulated it into an ointment. They then evaluated the
ointment's wound healing potential using three different mouse wound
models: excision wounds, incision wounds, and dead space wounds. The
results of their experiments indicated that the ointment containing the
extract demonstrated significant wound healing effects in all three
wound models. These effects were comparable to those observed with a
standard wound healing drug, Betadine ointment, in terms of wound
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contraction, wound closure time, tensile strength, and dry granuloma
weight. Furthermore, histological analysis supported the conclusion that
the bark extract of Mimusops elengi has substantial wound healing
properties.58

14 Cognitive-enhancing activity:

Hadaginhal et al, (2010) preliminary investigation of phytochemical
constituents and assess their cognitive-enhancing properties. The
flowers, which were dried in the shade, underwent a series of solvent
extractions using 70 % ethanol. Chemical tests performed on the extracts
revealed the presence of various compounds, including carbohydrates,
steroids, cardiac glycosides, terpenoids, flavonoids, and alkaloids. To
further confirm the presence of terpenoids in Mimusops elengi Linn, thin-
layer chromatography (TLC) was conducted. Subsequently, terpenoids
were isolated using preparative TLC and analyzed using UV, FTIR, and
HPTLC techniques. For the pharmacological screening, the alcoholic
extract was employed to evaluate its cognitive-enhancing effects using
the elevated plus maze and passive avoidance task methods, with Mentat
as the standard reference. These evaluations were based on parameters
such as step-down latency and transfer latency. The induction process
involved MES and scopolamine administration for a period of seven days.
On the seventh day, the researchers isolated the brain to evaluate
acetylcholinesterase enzyme activity. The results of the study showed
that the alcoholic extracts, administered at a dose of 200 mg/kg body
weight, exhibited significant effects when compared to the control group.
This was evidenced by a notable increase in step-down latency, a
decrease in transfer latency, and a reduction in acetylcholinesterase
enzyme activity. However, it should be noted that the effects were not as
pronounced as those observed with the standard drug. In conclusion, the
flowers of Mimusops elengi Linn were found to contain triterpenoids,
which contribute to their significant cognitive-enhancing properties.59

15 Anticonvulsant activity:

Ganu et al, (2011) conducted an evaluation of the bark of Mimusops
elengi, a plant traditionally used as a tonic, febrifuge, and for addressing
odontopathy and inflammation. The flowers of this plant are known for
their brain tonic properties and are used as snuff to alleviate cephalalgia.
The bark was found to be rich in tannin, saponin, alkaloids, and glyco-
sides, making Mimusops elengi a valuable source of natural antioxidants.
The conventional treatments for anxiety and convulsions are associated
with various limitations, particularly concerning side effects. This has
prompted a growing interest in natural remedies due to their multifac-
eted mechanisms and minimal side effects. In their investigation, the
researchers sought to assess the anticonvulsant activity of methanolic,
aqueous, and n-butanolic extracts of Mimusops elengi bark at doses of 50,
100, and 200 mg/kg, respectively.In conclusion, the study revealed that
the methanolic extract (MEME), aqueous extract (AQME), and n-buta-
nolic extract (NBME) exhibited significant anticonvulsant activity. These
findings suggest that these extracts may have the potential to be bene-
ficial alternatives in the treatment of convulsive disorders.60

16 Hepatoprotective activity:

Sayed et al, (2023) conducted an assessment of the protective effects
on the liver using methanol extracts of Mimusops elengi Linn. leaves.
Additionally, they isolated and evaluated pure myricitrin (3-, 4-, 5-, 5, 7-
pentahydroxyflavone-3-O-α-L-rhamnoside) (Myr) in male rats exposed to
γ-irradiation. The extraction of M. elengi L. leaves was carried out using
ethyl acetate (EtOAC). The study involved seven groups of rats, including
a control group, an irradiated (IRR) group exposed to 6 Gy of γ-rays in a
single dose, a vehicle group (receiving oral administration of 0.5 %
carboxymethyl cellulose for 10 days), an EtOAC extract group (admin-
istered 100 mg/kg body weight of the extract orally for 10 days), an
EtOAC þ IRR group (receiving the extract and exposure to γ-rays on Day



S. Srivastava et al. Intelligent Pharmacy 2 (2024) 672–680
7), a Myr group (given 50 mg/kg body weight of Myr orally for 10 days),
and a Myr þ IRR group (receiving Myr and exposure to γ-rays on Day
7).The study utilized high-performance liquid chromatography and 1H
nuclear magnetic resonance to isolate and characterize the compounds
found in M. elengi L. leaves. The identified compounds included Myr,
myricetin 3-O-galactoside, myricetin 3-O-rahmnopyranoside (1 → 6)
glucopyranoside, quercetin, quercitol, gallic acid, α-,β-amyrin, ursolic
acid, and lupeol. After irradiation, there were significant increases in
serum aspartate transaminase and alanine transaminase activities, while
serum protein and albumin levels were significantly decreased. The he-
patic levels of inflammatory markers like tumor necrosis factor-α, pros-
taglandin 2, inducible nitric oxide synthase, interleukin-6 (IL-6), and IL-
12 were also elevated following irradiation.The results of the study
showed improvements in most serological parameters after treatment
with either the extract or pure Myr. Furthermore, histological analyses
confirmed reduced liver injury in the treated rats. The study findings
suggest that pure Myr exhibits a more significant hepatoprotective effect
compared to M. elengi leaf extracts in mitigating hepatic inflammation
induced by irradiation.61

17 Spasmolytic activity:

Satyavati et al, (1987) examined the spasmolytic properties of sapo-
nins extracted from Mimusops elengi seeds on guinea pig ileum prepara-
tions exposed to acetylcholine, histamine, and barium chloride. Notably,
the saponins exhibited the highest level of activity against histamine.62

18 Antianxiety activity:

Gayatri et al, (2011) explored the traditional uses of Mimusops elengi
bark as a tonic, febrifuge, and for addressing odontopathy and inflam-
mation. This plant part has also been employed in Thai traditional
medicine as a means of rejuvenation and neurotonic remedies. Further-
more, they investigated the potential acetylcholinesterase inhibitory
activity ofMimusops elengi. Despite the widespread traditional uses of the
plant, there is a noticeable absence of scientific literature on the effects of
Mimusops elengi bark in alleviating anxiety-related conditions. Therefore,
their research aimed to assess the anti-anxiety properties of methanolic,
aqueous, and n-butanol extracts derived from the bark ofMimusops elengi
using the elevated plus maze test in Swiss albino mice. Various doses of
the test extract were administered to the animals. Results indicated that
the methanolic extract at doses of 50, 100, and 200 mg/kg, the aqueous
extract at 100 and 200 mg/kg, and the n-butanol extract at 200 mg/kg
exhibited anxiolytic effects. Notably, the 200 mg/kg dosage of the
methanolic extract demonstrated significantly more pronounced anxio-
lytic activity compared to the aqueous and n-butanol extracts. Addi-
tionally, the anxiolytic effects of the methanolic extract at 200 mg/kg
were found to be comparable to those of diazepam.63

19 Anthelmintic activity

Gupta et al, (2011) conducted an investigation into the anthelmintic
potential of the crude methanolic extract and its fractions obtained from
Mimusops elengi leaves. This study utilized adult earthworms, specifically
Pheretima posthuma, as the test subjects. The results showed that both
the methanolic extract and the ethyl acetate fraction from the leaves
induced paralysis and mortality in the earthworms, particularly at higher
doses. These effects were compared to the standard anthelmintic drug
Albendazole, as well as a distilled water control.In a related study, the
anthelmintic activity of Mimusops elengi was assessed using a methanolic
bark extract at various concentrations (25, 50, and 100 mg/mL) against
earthworms, specifically Pheretima posthuma. This research demon-
strated anthelmintic activity.Additionally, it was reported in a separate
study that ethanolic and aqueous extracts of Mimusops elengi exhibited
anthelmintic properties against adult earthworms of the species Eisenia
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foetida, commonly known as redworm. These effects were observed at
concentrations of 4 mg/mL or higher.64

3. Discussion

Plants are considered as chemical factories which biosynthesize a
variety of chemical compounds such as alkaloids, glycosides, saponins,
resins, lactones and oils which act on human body in different ways.65

The biological properties of the medicinal plants are due to presence of
specific phytochemicals synthesized in different parts. These phyto-
chemicals can be valuable in maintenance of health in humans and other
animals.66,67 The promising results from researches on various properties
of the medicinal plants have forced scientists to search for plant derived
drugs for treatment of different diseases.68 Therefore, there has been
growing interest among scientists to isolate and study the pharmaco-
logical properties of the phytochemicals. Herbal medicines are employed
to cure a wide variety of health related problems ranging from treatment
of common colds to treatment of cancer.69 M. elengi (Bakul) is one of the
most important medicinal plants used in preparations of Ayurveda
because of having a number of medicinal properties. It is the source of a
variety of biologically active phytoconstituents which are responsible for
antimicrobial, antioxidant, antihyperglycemic, anticancer and protective
effects on various vital organs such as nerves, heart, kidney and liver.
Although crude extracts from various parts of M. elengi have medicinal
applications from time immemorial, modern drugs can be developed
after extensive investigation of its bioactivity, mechanism of action,
pharmacotherapeutics, and toxicity after proper standardization and
clinical trials.70

4. Conclusion

Mimusops elengi is a plant rich in bioactive compounds, offering
promising pharmacological and therapeutic benefits. Its phytochemical
composition, including alkaloids, tannins, flavonoids, and saponins,
contributes to its diverse medicinal properties. Research has unveiled its
anti-inflammatory, antioxidant, antimicrobial, and analgesic attributes,
highlighting its potential in treating inflammation, infections, and pain
management. Furthermore, Mimusops elengi has shown promise in
addressing conditions like diabetes, cardiovascular health, dental prob-
lems, and wound healing. While this plant's traditional use is well-
established, ongoing studies aim to confirm its efficacy and safety in
modern medicine. Mimusops elengi, with its versatile phytochemistry,
holds potential for diverse therapeutic applications, though further
research is needed to fully harness its benefits.
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