
Meshram et al.                                                                                                                           Journal of Drug Delivery & Therapeutics. 2026; 16(7):135-142 

ISSN: 2250-1177                                                                                           [135]                                                                                             CODEN (USA): JDDTAO 

Available online on 15.07.2026 at http://jddtonline.info 

Journal of Drug Delivery and Therapeutics 
Open Access to Pharmaceutical and Medical Research 

Copyright  © 2026 The  Author(s): This is an open-access article distributed under the terms of the CC BY-NC 4.0 which 
permits unrestricted use, distribution, and reproduction in any medium for non-commercial use provided the original 

author and source are credited 

Open Access  Full Text Article                                                                                             Research Article 

Pharmacognostic, Physicochemical, Phytochemical Characterization and β-
Sitosterol-Based HPTLC Fingerprinting of the Methanolic Leaf Extract of 
Mimusops elengi L. 
Satish Shamrao Meshram *1 , Anil Babarao Badnale1 , Mandar Mahendra Muley1 , Ashwini Sahebrao 
Ghagare1 , Satyendra Kuldeep Prasad1 , Prakash Rambhau Itankar1  

1 Department of Pharmaceutical Sciences, R. T. M. Nagpur University, Mahatma Jyotiba Fuley Educational Campus, Amravati Road, Nagpur-440033, 
Maharashtra, India. 

Article Info: 
_______________________________________________ 

Article History: 

Received 25 April 2026   
Reviewed 28 May 2026   
Accepted 21 June 2026   
Published 15 July 2026   

_______________________________________________ 
Cite this article as: 

Meshram SS, Badnale AB, Muley MM, Ghagare 
AS, Prasad SK, Itankar PR, Pharmacognostic, 
Physicochemical, Phytochemical 
Characterization and β-Sitosterol-Based HPTLC 
Fingerprinting of the Methanolic Leaf Extract of 
Mimusops elengi L., Journal of Drug Delivery 
and Therapeutics. 2026; 16(7):135-142         
DOI: https://doi.org/10.22270/jddt.v16i7.7887                                                      
_______________________________________________ 

For Correspondence:   

Satish Shamrao Meshram, Department of 
Pharmaceutical Sciences, R. T. M. Nagpur 
University, Mahatma Jyotiba Fuley Educational 
Campus, Amravati Road, Nagpur-440033, 
Maharashtra, India. 

Abstract 
_______________________________________________________________________________________________________________ 
Introduction: Mimusops elengi L. is one of the important plants that have been employed 
traditionally as a source of herbal medicines for treating inflammation, infections, wounds, and 
gastrointestinal disorders. Scientific standardization is crucial for the proper identification of 
herbal drugs. 

Objective: The objective of the study was to determine the Pharmacognostic standards, 
physicochemical properties and quantitative estimation of major phytoconstituents along with 
chromatographic fingerprinting using β-sitosterol of Mimusops 

elengi L. leaves. 

Materials and Methods: Fresh leaves were collected, authenticated, shade dried, powdered and 
macerated in methanol. Pharmacognostic studies, Physicochemical parameters such as loss on 
drying, ash value, extraction value, and pH were determined by standard methods. Phytochemical 
analysis was done qualitatively and quantitatively by spectrophotometry. HPTLC profiling was 
done with toluene: ethyl acetate (6:4, v/v) as mobile phase and β-sitosterol as reference standard 
at 254 and 366 nm. 

Results: Macroscopic and microscopic characters helped in the identification of the leaves. The 
physicochemical analysis was carried out, and results were satisfactory for the quality with loss on 
drying (7.12 ± 0.18 %), total ash (8.34 ± 0.15 %), acid-insoluble ash (1.21 ± 0.08 %), water soluble 
extractive (18.45 ± 0.39 %), alcohol soluble extractive (22.78 ± 0.42 %), and pH (6.42 ± 0.03). The 
extract had high concentrations of phenolics (169.18 ± 0.98 mg GAE/g), flavonoids (58.43 ± 1.87 
mg QE/g), tannins (50.31 ± 1.54 mg TAE/g), saponins (42.53 ± 1.26 mg DE/g), and alkaloids 
(34.76 ± 1.08 mg AE/g). HPTLC fingerprinting yielded unique bands, confirming 

Conclusion: The findings establish reliable quality control and future phytopharmaceutical 
development. 

Keywords: Mimusops elengi; pharmacognostic evaluation; physicochemical analysis; HPTLC 
fingerprinting; β-sitosterol; phenolic content; herbal standardization. 

 

1. Introduction 

Herbal plants have been employed as an important 
resource for healthcare from time immemorial and still 
continue to be important in the prevention and 
management of various diseases throughout the world 
1,2. As reported by the World Health Organization 
(WHO), about 80% of the total world’s population 
utilizes traditional herbal medicine for healthcare3. The 
increasing requirement for herbal products has made 
the quality assurance, safety, efficacy, and 
authentication of herbal products a necessity 3,4. But 
herbal medicines are often subject to adulteration, 
replacement, contamination, and variations in 
environment that can affect their therapeutic efficiency. 
Thus, the 1,3. standardization of medicinal plants 

through pharmacognosy has become inevitable. 
Mimusops elengi L. (Sapotaceae family) is commonly 
known as Bakul or Spanish cherry and is an evergreen 
tree widely available in India and tropical areas of 
Southeast Asia 6,7. It has shining dark green leaves, 
fragrant white flowers, and edible yellowish-orange 
fruits 6. Different parts of the plant like leaves, bark, 
flowers, fruits, seeds, and root are commonly used for 
therapeutic purposes in traditional medicines like 
Ayurveda, Siddha, and Unani 6,8. Traditionally, the bark 
is used for treating diarrhea, dysentery, bleeding gums, 
and dental problems whereas leaves are used for wound 
healing and inflammation. Flowers, fruits, and seeds are 
used for managing stomach diseases, fever, skin 
diseases, microbial infections, and diabetes 6,8,9. Studies 
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on the phytochemistry of Mimusops elengi showed that 
it consists of many active compounds such as flavonoids, 
phenolics, tannins, alkaloids, glycosides, triterpenes, 
saponins, steroids, and carbohydrates 7,9,10. Some major 
phytoconstituents in Mimusops elengi are quercetin, 
kaempferol, gallic acid, catechin, ursolic acid, lupeol, and 
β-sitosterol, which account for different biological 
effects exhibited by it 9,10. The experiments conducted 
on this herb showed significant antioxidant, 
antimicrobial, anti-inflammatory, antiulcer, antidiabetic, 
hepatoprotective, wound-healing, analgesic, and 
anticancer activities 9,12. Mimusops elengi L. (Sapotaceae 
family) is commonly known as Bakul or Spanish cherry 
and is an evergreen tree widely available in India and 
tropical areas of Southeast Asia 6,7. It has shining dark 
green leaves, fragrant white flowers, and edible 
yellowish-orange fruits 6. Different parts of the plant like 
leaves, bark, flowers, fruits, seeds, and root are 
commonly used for therapeutic purposes in traditional 
medicines like Ayurveda, Siddha, and Unani 6,8. 
Traditionally, the bark is used for treating diarrhea, 
dysentery, bleeding gums, and dental problems whereas 
leaves are used for wound healing and inflammation. 
Flowers, fruits, and seeds are used for managing 
stomach diseases, fever, skin diseases, microbial 
infections, and diabetes 6,8,9. Studies on the 
phytochemistry of Mimusops elengi showed that it 
consists of many active compounds such as flavonoids, 
phenolics, tannins, alkaloids, glycosides, triterpenes, 
saponins, steroids, and carbohydrates 7,9,10. Some major 
phytoconstituents in Mimusops elengi are quercetin, 
kaempferol, gallic acid, catechin, ursolic acid, lupeol, and 
β-sitosterol, which account for different biological 
effects exhibited by it 9,10. The experiments conducted 
on this herb showed significant antioxidant, 
antimicrobial, anti-inflammatory, antiulcer, antidiabetic, 
hepatoprotective, wound-healing, analgesic, and 
anticancer activities 9,12.However, despite its wide 
therapeutic significance, there is a lack of 
Pharmacognostic standards regarding the herb 
Mimusops elengi 6,9. The lack of standard quality control 
measures could lead to the possibility of adulteration in 
herbal medicines 1,3. Hence, in view of the above facts, 
the present study was carried out to develop 
Pharmacognostic standards of methanolic leaf extract of 
Mimusops elengi using macroscopic and microscopic 
examination, powder microscopy, physicochemical 
studies, and preliminary phytochemical screening. The 
results of the study shall be useful in establishing 
scientifically-based standards of Mimusops elengi. 

2. Materials and Methods  

2.1 Plant Material  

The plant M. elengi (leaves) was obtained from the 
Botanical Garden of Nagpur (Maharashtra) and 
authenticated by the botanist. A herbarium sheet was 
deposited in the Botany Department, and voucher 
specimen no. 102. The second part of July 2022 was the 
time for plant collection. 

 

 

2.2 Extraction of Plant Material  

Mimusops elengi was identified and authenticated by 
collecting the plant material, followed by separation, 
cleaning, and shade drying of the leaves at room 
temperature (25 ± 2°C) in a well-ventilated area to 
prevent the degradation of thermolabile constituents 6. 
The dried leaves were ground into a coarse powder 
using a mechanical grinder and passed through a 60-
mesh sieve to obtain a uniform particle size 7. The 
powdered plant material was stored in an airtight 
container until further analysis to prevent moisture 
absorption and contamination 8. A methanolic extract 
was prepared by weighing an appropriate quantity of 
the powdered drug and extracting it with methanol as 
the solvent using the maceration method. Maceration 
was employed to facilitate complete extraction of 
phytoconstituents over a suitable extraction period 10. 

2.3 Chemicals and Reagents 

All the chemicals and solvents employed in the present 
investigation were of analytical grade. Methanol, 
toluene, ethyl acetate, and glacial acetic acid were 
employed for chromatographic analysis. Standard β-
sitosterol of purity more than 99% was employed for 
quantification by HPTLC. 

2.4 Pharmacognostic Evaluation 

2.4.1 Macroscopic EvaluationThe fresh leaves of 
Mimusops elengi were studied for their macroscopic 
attributes based on the protocol of pharmacognosy. The 
morphological characters such as color, smell, taste, 
size, shape, surface, apex, margin, venation type, petiole, 
etc. were observed in detail. The measurements for leaf 
length and breadth were done with the help of a digital 
vernier calipers, while the organoleptic characters were 
noted visually and sensorially 8,9. 

2.4.2 Microscopic EvaluationMicroscopic analysis was 
carried out using free-hand transverse sections of 
freshly harvested leaves. The slides prepared by 
clearing with chloral hydrate and staining with safranin 
and fast green were viewed using a compound 
microscope under glycerine. Different anatomic 
structures including upper and lower epidermis, cuticle, 
stomata, trichomes, palisade and spongy mesophyll 
tissue, vascular bundles, xylem, phloem, fibres, and 
calcium oxalate crystals were analyzed and 
documented. Anatomic characters were identified to 
formulate anatomical criteria for plant identification 
and evaluation 10. 

2.4.3 Powder Microscopy 

Shade-dried leaves were converted to coarse powder 
and then filtered through 60-mesh sieve. The powder 
was subjected to staining with appropriate stain like 
phloroglucinol hydrochloride solution and iodine 
solution. Powder characters such as presence of 
lignified fibers, xylem vessels, trichomes, stone cells, 
starch grains, different types of calcium oxalate crystals 
and epidermal cell fragments were recognized and 
recorded. Microscopic characters thus noted acted as 
reference standards for the authentication, purity 
testing and standardization of the crude drug 10. 
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2.4.4 Physicochemical Evaluation  

Parameters like loss on drying, total ash, acid-insoluble 
ash, water-soluble ash, sulphated ash, and other 
physicochemical parameters of the powdered leaves of 
Mimusops elengi were studied following the 
standardized methods described in the WHO guidelines 
and Ayurvedic Pharmacopoeia of India. The loss on 
drying was done by subjecting a certain quantity of the 
powdered drug to a temperature of 105°C till a constant 
weight is obtained to know the extent of moisture and 
volatile material present. The total ash content was 
assessed by heating the sample at 450–600°C to 
determine the total inorganic residue 13. The acid-
insoluble ash content was measured after treating the 
total ash with dilute hydrochloric acid to measure the 
presence of any siliceous impurities whereas the water-
soluble ash was determined to find out the water-
soluble inorganic contents. The sulphated ash content, if 
needed, was carried out with the help of concentrated 
sulphuric acid and then ignition. Extractive value in 
water and alcohol was measured by macerating the 
powdered drug with distilled water and ethanol to 
determine the extractable phytoconstituent content. 
The pH of 1% (w/v) aqueous solution of the powdered 
drug was recorded by measuring with the help of a 
calibrated digital pH meter 14.  

2.4.5 Preliminary Phytochemical Screening The 
methanolic extract of Mimusops elengi leaves was 
subjected to preliminary phytochemical screening using 
conventional pharmacognostic methods to identify the 
presence of major groups of secondary metabolites. 
Alkaloids were detected by the use of Dragendorff's and 
Mayer's reagents, while the Shinoda and alkaline 
reagent tests were used for identification of the 
presence of flavonoids. The presence of phenolic 
compounds and tannins was ascertained using ferric 
chloride and lead acetate tests, respectively. Glycosides 
were identified using the Keller-Killiani test, whereas 
Salkowski test was used to detect the presence of 
terpenoids. Steroids were confirmed using Liebermann-
Burchard test, whereas the foam test was used to detect 
the presence of saponins. Molisch's and Benedict's tests 
were used to detect carbohydrates, whereas the 
presence of proteins was detected using Biuret and 
Millon's tests 15.Detection of characteristic color changes 
or precipitates in the respective tests was taken as 
evidence for the presence of the corresponding 
phytoconstituents. The detection of these bioactive 
components is important because they have been 
shown to possess numerous pharmacological activities, 
such as antioxidant, anti-inflammatory, antimicrobial, 
antidiabetic, and wound healing activities. Therefore, 
qualitative phytochemical screening is essential for the 
authentication and scientific validation of Mimusops 
elengi as a medicinal plant16. 

2.4.6 Quantitative Phytochemical Estimation 

The methanolic leaf extract of Mimusops elengi was 
subjected to quantitative phytochemical estimation to 
determine the levels of major bioactive constituents 
using standard spectrophotometric methods. All 

analyses were carried out in triplicate, and the results 
were expressed as mean ± standard deviation. 

A. The total phenolic content (TPC) 

Total phenolic content was determined via Folin-
Ciocalteu colorimetry. In brief, the extract was dissolved 
in Folin-Ciocalteu reagent followed by sodium 
carbonate solution. The absorbance was measured at 
765 nm via a UV-visible spectrophotometer. The 
calibration curve was prepared using gallic acid, and the 
results were reported in milligrams of gallic acid 
equivalent (mg GAE/g) of dry extract 16. 

B. Total flavonoid content (TFC) 

Total flavonoid content (TFC) was assessed via 
aluminum chloride colorimetry. The extract was 
dissolved in the aluminum chloride reagent, and the 
absorbance was recorded at 415 nm. Quercetin was 
used as the standard, and the flavonoid content was 
reported as mg of quercetin equivalent (mg QE/g) of dry 
extract 17. 

C. Total Tannin content (TTC) 

Total tannin content (TTC) was determined via the 
Folin-Denis method. The reaction mixture containing 
the extract, Folin-Denis reagent, and sodium carbonate 
solution was prepared and incubated. Absorbance was 
measured at 700 nm. Tannic acid was taken as the 
standard, and results were reported as mg tannic acid 
equivalent (mg TAE/g) of dry extract 15. 

D. Total Alkaloid Content (TAC) 

The total alkaloid content (TAC) was measured using the 
colorimetry test for bromocresol green (BCG). An 
extraction of the alkaloid BCG complex was done in 
chloroform and the absorbance was recorded at 470 nm. 
Atropine served as the standard material in the 
measurement of the content, which was expressed in 
milligrams of atropine equivalents per gram of dry 
extract (mg AE/g) 15. 

E. Total Saponin Content (TSC) 

The total saponin content (TSC) was measured using the 
vanillin-sulphuric acid colorimetric method. The 
absorbance was read at 544 nm and the saponin content 
was expressed as milligrams of diosgenin equivalents 
(mg DE/g) of dry extract. Diosgenin served as the 
standard compound 19. 

3. The chromatographic conditions and HPTLC 
instrumentation 

HPTLC was done by using CAMAG HPTLC system with 
Linomat 5 sample applicator and TLC Scanner 4 under 
vision CATS software. Silica gel 60 F 254 aluminium 
plates (200 100 mm) were precoated with the 
stationary phase. One used a dosage of 150 nL/s in the 
form of 8-mm-wide bands. The plates were created in a 
twin-trough cell that was already filled with the mobile 
phase of toluene: ethyl acetate (6:4 v/v), and allowed 20 
minutes to pass. Solvents were then allowed to travel a 
distance of 70 mm 23. 
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The plates were developed and then dried under room 
temperature and scanned densitometrically at a 
wavelength of 254 nm in absorbance mode using a 
deuterium lamp. The size of the slit was kept at 6 0.45 
mm and scanning was done at 20 mm/s. 

3.1 Standard and Sample Solutions Preparation  

To make a standard stock solution of β-sitosterol, the 
precise weight of β-sitosterol  was dissolved in an 
accurately weighed matter of Methanol to make the 
solution of 0.1 mg/mL concentration. Various amounts 
(2, 4, 6, and 8 µL) of this standard solution were put on 
the HPTLC plate to create the calibration curve. The 
sample solutions were prepared by dissolving the 
ethanolic extract of mimusops elengi in methanol to get a 
concentration of 2mg/mL. A filter paper was used to 
filter the solution to remove any form of particulates 21. 

3.2 Spectral Analysis and Peak Identification  

To identify the spectrum and locate peaks in the 
spectrum, we perform our spectral analysis 
(Spectrograms). To ensure compound identity, spectral 
scanning was carried out within the wavelength of 
190450 nm. The Rf values and the UV spectra of the 
sample peaks were compared with the standard β-
sitosterol. Peak purity was measured by the 
determination of spectral correlation of standard and 
sample tracks 20. 

3.3 Calibration Curve and Quantification. 

The calibration curve was established by a plot of the 
peak area against the concentration of standard β-
sitosterol which was used on the plate. The linearity and 
correlation coefficient were obtained by performing 
regression analysis. The β-sitosterol was quantitatively 
estimated in the ethanolic extract using the ratio of the 
area of the peak of the sample to the area of the peak of 

the standard calibration curve. The findings were 
represented in µg of β-sitosterol to one mg of extract 21. 

3.4 Method validation parameters  

This is a parameter of method validation that gives the 
parameters for assessing the confidence of the results 
obtained by the method.  Evaluation of the developed 
HPTLC technique was done on system suitability, 
precision and reproducibility. To determine the 
reliability of the method in conducting routine analysis 
on β-sitosterol in M.elengi, parameters that included Rf 
consistency, peak area, spectral correlation and 
coefficient of variation were examined 21. 

4.0 Results 

4.1 Macroscopic characteristics 

The leaves of Mimusops elengi had dark green colour in 
their fresh form, but once they dried, the colour turned 
to olive green. They possessed the typical aromatic smell 
and also had astringent and bitter taste. The shape of 
the leaves was elliptical to oblong with length ranging 
from 6.5 cm to 12.0 cm, and width ranged from 2.5 cm to 
5.0 cm, having acute to acuminate apex, cuneate base, 
entire margin and pinnate reticulate venation. The 
leaves were smooth, glabrous and coriaceous in texture 
with short petioles having 0.8 cm to 1.5 cm length. 

4.2 Microscopic characteristics: The microscopic 
study of Mimusops elengi leaves showed that there is an 
upper single-layered epidermis having a thick cuticle 
covering, and the lower epidermis having paracytic type 
of stomata. There were no trichomes. The mesophyll 
had a dense single layer of palisade cells and 4-6 layers 
of spongy parenchyma. There is a well-developed 
collateral vascular bundle showing a lignified xylem 
vessel and thin-walled phloem. There were also 
prismatic crystals of calcium oxalate and lignified fibers, 
which are important characters to identify the leaf.

 

 

 

A-Upper epidermis B-Cuticle C-Phloem D-Vascular Bundle E-Lower epidermis F Palisade Parenchyma 

Figure 1: Microscopy of M. elengi Leaves 
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A-Calcium oxalate B-Starch grains C-Xylem & Phloem D-Oil glands 

Figure 2: Powder microscopy of M. Elengi of Leaves 

 

4.3 Physicochemical parameters 

Results obtained from the physicochemical analysis of 
the powdered leaf of Mimusops elengi were quite 
satisfactory. The percentage of loss on drying (7.12 ± 
0.18%) and moisture content (6.95 ± 0.22%) were well 
within the permissible limit, showing satisfactory 
storage stability and lower chances of microbial 
contamination. The total ash was found to be (8.34 ± 
0.15%) which denotes the total amount of inorganic 
material present in the sample. The presence of less acid 
insoluble ash (1.21 ± 0.08%) shows that there is little 
amount of contamination by silica and earthy material. 
The water soluble ash was found to be (2.67 ± 0.11%), 
showing the presence of water soluble inorganic 
material. The alcohol-soluble extractive value (22.78 ± 
0.42%) was greater than water-soluble extractive value 
(18.45 ± 0.39%), suggesting that more amount of 
bioactive phytoconstituents is being extracted in 
methanol. 

Table 1:  Physicochemical evaluation   

Sr. 
NO 

Parameter  Results (%w/w) 

1. Loss on drying 7.12 ± 0.18 

2. Moisture content 6.95 ± 0.22 

3. Total ash 8.34 ± 0.15 

4. Acid-insoluble ash 1.21 ± 0.08 

5. Water-soluble ash 2.67 ± 0.11 

6. Sulphated ash 8.62 ± 0.17 

7. Water-soluble extractive 18.45 ± 0.39 

8. Alcohol-soluble extractive 22.78 ± 0.42 

9. pH (1% solution) 6.42 ± 0.03 

 

 Overall, these physicochemical parameters establish 
reliable quality control standards for the authentication 
and standardization of Mimusops elengi leaves and 
support their suitability for pharmaceutical and 
phytopharmaceutical applications. 

 

 

 

4.4 Qualitative phytochemical analysis  

Various phytoconstituents have been observed in the 
preliminary methanolic leaf extract of Mimusops elengi. 
Flavonoids and phenols have been observed to be 
abundantly present (+++), suggesting the role of these 
phytoconstituents in contributing to the antioxidant 
activity of the plant. Presence of tannins, glycosides, 
terpenoids, saponins, and carbohydrates was observed 
to be moderate (++), while the amount of alkaloids, 
steroids, and proteins was relatively low (+). Based on 
these findings, it can be said that the methanolic extract 
is a rich source of phytoconstituents, which may give 
rise to various biological activities of the extract. 

4.5 Quantitative Phytochemical Estimation  

Table 2: Quantitative phytochemical estimation 

Sr. No Parameter  Results 
(Mean±SD) 

1. Total phenolic content (mg 
GAE/g extract) 

169.18 ± 0.98 

2. Total flavonoid content 
(mg QE/g extract) 

58.43 ± 1.87 

3. Total tannin content (mg 
TAE/g extract) 

50.31 ± 1.54 

4. Total alkaloid content (mg 
AE/g extract) 

34.76 ± 1.08 

5. Total saponin content (mg 
DE/g extract) 

42.53 ± 1.26 

 

Quantitative phytochemical analysis of the methanolic 
leaf extract of Mimusops elengi showed a wealth of 
bioactive components. The extract had the highest 
content of total phenolic (169.18 ± 0.98 mg GAE/g 
extract) showing the presence of high amounts of 
phenolic compounds with possible antioxidant 
properties. Total flavonoid content was 58.43 ± 1.87 mg 
QE/g extract while total tannin (50.31 ± 1.54 mg TAE/g 
extract) and total saponin (42.53 ± 1.26 mg DE/g 
extract) were present in relatively high quantities 
compared to total alkaloid content (34.76 ± 1.08 mg 
AE/g of extract see in figure 3. 

A B C D 
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Figure 3: Comparative Quantitative estimation 

 

These findings suggest that the methanolic extract is a 
rich source of phenolic and flavonoid compounds, which 
may contribute significantly to its reported antioxidant 
and other pharmacological activities. 

4.6 Chromatographic Identification of B-Sitosterol  

The HPTLC fingerprint of the methanolic leaf extract of 
Mimusops elengi, obtained using toluene: ethyl acetate 
(6:4, v/v) as the mobile phase and 254 nm and 366 nm 
for visualization showed a distinctive fingerprint with 
multiple separated bands showing the presence of 
various phytoconstituents in the extract. A distinct dark 
band was seen in the methanolic leaf extract lanes with 
an Rf value similar to that of β-sitosterol, the reference 
standard, and thus it indicated the presence of β-
sitosterol in the methanolic leaf extract. The difference 
in intensity of the bands between the sample lanes could 
be due to differences in the concentrations of 
phytoconstituents, and the rest of the bands show the 
presence of other phytoconstituents with Varying 
polarities.  

    

Figure 4: Scanned plate at 254 nm                                 

  

Figure 5: Scanned plate at 366 

The chromatogram shows that there is a good 
separation of the compounds using the chosen mobile 
phase and that there is a reproducible pattern that can 
be used to authenticate and ensure the quality of the 
Mimusops elengi leaves. It must be noted, however, that 
the identity of the β-sitosterol must be confirmed 
through the comparison of its Rf value, UV absorbance 
spectrum, and HPTLC densitometer scan. 

 

 

Figure 6 Spectrum of β-sitosterol.  

                    

 

Figure 7: Spectrum of M. elengi extract 
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 5. Discussion  

The current study successfully developed complete 
Pharmacognostic, physicochemical, phytochemical, and 
chromatographic parameters for methanol leaf extract 
of Mimusops elengi. The macroscopic properties like 
dark green color of fresh leaves, olive-green color of 
dried leaves, ellipsoid-oblong shape (6.5-12.0 cm X 2.5-
5.0 cm), entire margin, pinnate reticulate venation, and 
leathery nature offer useful identification points for 
plant authentication. Further, microscopic study also 
revealed the presence of distinct anatomical characters 
like thick cuticle, uniseriate epidermis on upper and 
lower surface, paracytic stomata, uniseriate palisade 
tissue, well-developed collateral vascular bundles, 
lignified xylem, thin-walled phloem, and prismatic 
crystals of calcium oxalate, which serve as important 
differentiating points between Mimusops elengi and its 
close relatives/adulterants. 

The physiochemical studies indicated that the crude 
drug had acceptable quality and purity. The values of 
the loss on drying (7.12 ± 0.18%) and moisture content 
(6.95 ± 0.22%) were acceptable and thus the drug is 
stable enough during storage without any chances of 
microbial degradation. The value of the total ash (8.34 ± 
0.15%) showed the total inorganic content in it, while 
the low value of acid insoluble ash (1.21 ± 0.08%) 
indicated that there is no contamination with siliceous 
material. The higher extractive value in alcohol (22.78 ± 
0.42%) than in water (18.45 ± 0.39%) showed that the 
efficiency of methanol is higher in extraction of the 
phytoconstituents. 

Phytochemical qualitative analysis indicated the 
existence of high levels of flavonoids and phenolics; 
tannins, glycosides, terpenoids, saponins, and 
carbohydrates existed in moderate levels while 
alkaloids, steroids, and proteins existed in low 
quantities. The quantitative results indicated that the 
methanolic extract had high levels of phenolics with 
total phenolic content being 169.18 ± 0.98 mg GAE/g of 
extract; the total flavonoid content was 58.43 ± 1.87 mg 
QE/g of extract; the total tannin content was 50.31 ± 
1.54 mg TAE/g of extract; total saponin content was 
42.53 ± 1.26 mg DE/g of extract; and total alkaloid 
content was 34.76 ± 1.08 mg AE/g of extract. The high 
levels of phenolic and flavonoids are an indication of 
strong antioxidant activity and are possibly responsible 
for its antimicrobial, anti-inflammatory, wound healing, 
and antidiabetic properties of M. elengi. 

Chromatographic bands were well resolved by the 
HPTLC fingerprinting method using toluene: ethyl 
acetate (6:4, v/v) as the mobile phase at wavelengths of 
254 and 366 nm. The presence of one significant peak 
corresponding to the standard of β-sitosterol showed 
that the phytosterol is present in the methanolic extract; 
moreover, other peaks were indicative of the presence 
of other phytoconstituents. These findings will help in 
developing a standardized fingerprint for M. elengi leaf. 
Thus, in conclusion, the results obtained from 
Pharmacognostic, physicochemical, phytochemical, and 
HPTLC analysis indicate that M. elengi is a good source 
of medicine. 

6. Conclusion  

The current study provided full Pharmacognostic, 
physicochemical, phytochemical, and HPTLC standards 
for the methanolic extract from leaves of Mimusops 
elengi. Characteristic morphological and anatomical 
features, physicochemical parameters within limits, 
higher amounts of total phenolic (169.18 ± 0.98 mg 
GAE/g) and flavonoids (58.43 ± 1.87 mg QE/g), and the 
presence of chromato-graphically determined 
compound β-sitosterol were considered indicators of 
the quality and medicinal value of the studied plant. 
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