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ABSTRACT 
 

Introduction and Aim: Plant secondary metabolites have been found to have antidiabetic, antioxidant, 

and antimicrobial properties. Memecylon malabaricum Cogn., is one of endemic plant species belonging to the 

melastomataceae family which can be found in western ghats, sacred groves of Dakshina Kannada and Udupi districts 

of Karnataka, India. This study was to assess the antidiabetic, antioxidative and antimicrobial activities of alkaloids 

and saponins present in the plant M. malabaricum. 
 

Materials and Methods: Leaves of M.malabaricum were collected from forests of Western Ghats region, 

Shivamogga district in Karnataka, India. Alkaloids and saponins were isolated and quantified as previously described. 

Antidiabetic, antioxidant, and antimicrobial activities were evaluated for alkaloids and saponins of M. malabaricum 

leaves. 
 

Results and Discussion: Total alkaloid content and saponin content were found to be 147.407.00mg AE/g and 

170.5347 mg QE/g and respectively. IC50 of LAF and LSF for α-amylase enzyme were found to be 62.117 and 

151.058 mg/ml respectively, while for α-glucosidase the LAF and LSF exhibited 30.008 and 43.872 µg/ml IC50 values 

respectively. At 100 µg/ml concentration, the free radical scavenging activity of LSF reached around 74% for DPPH 

and 40% for nitric oxide. At 100 µg/ml concentration, the scavenging activity of LAF reached around 45% for DPPH 

and 26% for nitric oxide. The LSF has significantly inhibited both Gram-negative Pseudomonas aeruginosa and 

Gram-positive Staphylococcus aureus bacteria compared to LAF. 
 

Conclusion: Compared to saponin fraction, alkaloid fraction has shown better antidiabetic activity against both α-

amylase and α-glucosidase enzymes in vitro. Saponin fraction has exhibited better antioxidant activity than the 

alkaloid fraction. The saponin fraction exhibited better antibacterial activity compared to the alkaloid fraction. From 

the results, it could be concluded that alkaloid fraction and saponin fraction of the M. malabaricum leaves could be 

used to manage/treat the diabetic condition, as they possess antioxidant properties.  
 

Keywords: Memecylon malabaricum; in vitro antidiabetic activity; in vitro antioxidant activity; in vitro antibacterial 

activity. 
 

INTRODUCTION 
 

lants produce and employ a range of secondary 

metabolic chemicals as a means of discouraging 

diseases and predators. Identifying novel 

bioactive molecules from these plant-based metabolites 

holds potential for creating powerful antimicrobial 

medications that can combat diseases that are resistant 

to pharmaceuticals (1). Several secondary metabolites 

demonstrated extremely strong biological activities that 

have been linked to antimicrobial activities; in certain 

instances, the phytochemical-containing plant extracts 

showed a higher zone of inhibition than an antibiotic, 

suggesting that these compounds have promising 

antibacterial properties (2). It has been discovered that 

secondary metabolites possess antibacterial, 

antioxidant, and antidiabetic qualities. For example, it 

has been demonstrated that plant-derived secondary 

metabolites have antidiabetic effects by targeting 

distinct targets in the treatment of diabetes (3,4). 

Furthermore, antioxidant characteristics of secondary 

metabolites generated from plants have been 

discovered to help prevent disorders linked to 

inflammation and oxidative stress (5).  

 

Memecylon malabaricum Cogn., is an endemic species 

of plant in the melastomataceae family that grows in the 

western ghats of Karnataka, India, as well as the sacred 

woods of Dakshina Kannada and Udupi districts (6). 

The antibacterial, antioxidant, and antidiabetic 

properties of the methanolic crude extracts were 

assessed (7,8). Information about the phytochemicals in 

the plant that are involved in its antioxidant, 

antibacterial, and antidiabetic properties is not 

currently accessible. Till-date, few pharmacological or 

phytochemical studies have been carried out. The 

present study involved the extraction and estimation of 

total alkaloids and saponins, as well as the 

measurement of their antidiabetic and antioxidant 

activities using the DPPH and nitric oxide radical 

scavenging test methods. Agar well diffusion was 

employed to assess the antimicrobial effects. 
 

Materials and Methods 
 

Collection of plant material and preparation of 

plant extracts 
 

Leaves of M. malabaricum were gathered in Western 

Ghats region of Shivamogga district, Karnataka, India, 

P 
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specifically in the Chakranagar of Hosanagar taluk. 

After washing the fresh leaves under running tap water 

to get rid of any surface pollutants, leaves were rinsed 

with distilled water and allowed to dry in the shade for 

15 days, or until their dry weight remained consistent. 

Using an electric blender the dried leaves were 

grounded to reducing the particle size. After that, the 

ground leaves powder was kept in an airtight container. 

The powder after defatting by using n-hexane, was 

subjected for phytochemicals extraction using a 

Soxhlet device. Then using the extracted alkaloid 

fraction, saponin fractions were isolated by standard 

procedures.  Every cycle of the solvent extraction 

process was carried out for roughly 24 hours. After 

concentrating through a rotary evaporator, the resultant 

extracts (alkaloid fraction and saponin fractions) were 

refrigerated until that were processed and used further. 
 

Isolation of alkaloid fraction 
 

The defatted M. malabaricum leaf powder was then 

Soxhlet extracted for 24 hours using 30% acetic acid in 

ethanol (9). The extract was then filtered and 

concentrated using a rotary evaporator. The chlorophyll 

pigments were removed by subjecting the extract to 

diethyl ether using a separatory funnel. The extract was 

then separated into numerous diethyl ether aliquots to 

guarantee that the chlorophyll entered the non-polar 

phase and collected the filtered material from the polar 

phase. Drop-wise additions of concentrated ammonium 

hydroxide were made to the filtrate until precipitation 

was achieved.  
 

Estimation of total alkaloids 
 

The amount of alkaloid content in M. malabaricum 

LAF was determined using Bromocresol green (BCG) 

solution and standard atropine of various 

concentrations was used (10). The overall alkaloid 

content was reported as mg of AE per gram of extract. 
 

Quantitative assessment of saponins and alkaloids 
 

Isolation of saponin fraction 
 

The methanolic extract of M. malabaricum leaf was 

diluted to 20% using distilled water. Then, to exclude 

green pigments like chlorophyll, the extract was 

subjected to liquid-liquid partition using ethyl acetate. 

The resultant partitioned chlorophyll free methanolic 

extract was reduced to 40 ml using distilled water and 

60 ml of n-butanol. Using 10 ml of 5% sodium chloride 

the combined n-butanol extract was washed twice and 

aqueous dark brown saponin fraction was separated in 

a separating funnel. The polar phase was then collected, 

concentrating and drying the resulting saponin fraction 

at 37 °C. The percent recovery of saponins was 

determined and maintained at 4oC (9). 
  

Estimation of total saponins 
 

The saponin concentration in M. malabaricum LSF was 

determined by Vanillin reagent method (11). The test 

sample's total saponin content was measured using 

Quillaja bark saponin equivalents, and expressed as Qs 

equivalents of SE in µg/mg extract. 
 

Evaluation of antidiabetic activity 
 

The leaf alkaloid fraction (LAF) and leaf saponin 

fraction (LSF) of M. malabaricum were tested for α-

amylase inhibition using the 3,5-dinitrosalicylic acid 

(12).  Ability of LAF and LSF's to block α-glucosidase 

was assessed by using p-nitrophenyl-α-D 

glucopyranoside as substrate (13). Acarbose was 

employed as the positive control. The inhibitory action 

was described as the half maximum inhibitory 

concentration (IC50), which is a measure of the 

extract's/LAF and LSFs' efficacy in suppressing 

enzyme activity. 

Inhibitory activity (%) = (1 − As/Ac) ×100 

where, As= absorbance of sample, Ac = absorbance of 

control 
 

Evaluation of antioxidant activity 
 

The 2,2-diphenyl-1-picryl-hydrazyl-hydrate (DPPH) 

technique is widely used to assess the free radical 

scavenging capacity of natural substances (14). The 

free radical scavenging activity of M. malabaricum's 

LAF and LSF was assessed against DPPH. Nitric oxide 

radical scavenging was also employed to test the 

antioxidant capacity of the LAF and LSF (15). 
 

% Inhibition= Absorbance of control-Absorbance of 

sample X 100/Absorbance of control 
 

Evaluation of antibacterial activity 
 

With minor modifications, LAF and LSF were assessed 

for antibacterial activity using the agar-well diffusion 

method (16). Tests were conducted on the samples 

using the Gram-positive Staphylococcus aureus and 

Gram-negative Pseudomonas aeruginosa bacterial 

strains. Using sterile saline solution, the inoculum was 

adjusted to roughly 5 × 105 CFU/ ml. As a stock 

solution, samples were dissolved at a rate of 10 mg/ ml 

in DMSO. Various concentration ranges, ranging from 

200 µg/ml to 800 µg/ml were placed into distinct wells. 

Mueller-Hinton (1941) agar medium (17) was used for 

antibacterial activity evaluation. Bacterial cultures 

were incubated at 37°C, and the inhibitory zones' 

diameters (in millimeters) were determined.  
 

Determination of minimum inhibitory 

concentration (MIC) 
 

The broth dilution method (18) was used to determine 

the Minimum Inhibitory Concentrations (MIC). The 

LAF and LSF were dissolved in DMSO by serially 

diluting from the stock solutions, ranging from 0 μg/ ml 

to 800 μg/ ml (w/v). Gram-positive Staphylococcus 

aureus and Gram-negative Pseudomonas aeruginosa 

were the two pathogens against which the samples were 

tested. Using a micropipette the growth medium was 

mixed with an equivalent volume (10 µl) of inoculum 

adjusted to 5 x 105 CFU/ ml in the designated wells. 
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Plates were incubated for  48 hours at 37°C. The lowest 

concentration that prevented the tested microorganisms 

from growing was indicated by the MIC values. 
 

RESULTS 
 

Alkaloids and saponins were extracted from the leaves 

of M. malabaricum. Alkaloids and saponins found in 

LAF and LSF respectively were quantified using a 

slightly modified version of the previously 

recommended protocol. Total alkaloid content was 

147.407 ± 15.00 mg AE/g, while the total saponin 

content was 170.5347 ± 22.57 mg QE/g.  
 

Evaluation of antidiabetic activity 
 

α-amylase and α-glucosidase enzymes were used to 

perform antidiabetic activities on LAF and LSF. The 

results are shown in Table 1. Results pertaining to 

inhibition of α-amylase and α-glucosidase enzyme 

activities by LAF and LSF are depicted (Fig. 1 and 2). 

The outcomes were compared with those of the 

standard acarbose. 
 

Evaluation of antioxidant activity 
 

The in vitro antioxidant activity of the LAF and LSF 

was evaluated, the IC50 values are depicted in Table 2. 

The suppression of DPPH and nitric oxide scavenging 

activity are shown (Fig. 3 and 4). By suppressing the 

free radicals, LSF demonstrated the maximum 

inhibitory activity of 74% for DPPH and 40% for nitric 

oxide when compared to LAF, in contrast to standard 

ascorbic acid antioxidant activity.  

 

Table 1: Antidiabetic efficacy of M. malabaricum LAF and LSF: IC50 values of α-amylase and α-glucosidase 

inhibition 
Sample α-amylase α-glucosidase 

Ascorbic acid 57.31 19.379 

LAF 62.117 30.008 

LSF 151.058 43.872 

 

 
Fig. 1: α-Amylase activity inhibition by M. malabaricum LAF and LSF 

 

 
Fig. 2: α-Glucosidase activity inhibition by M. malabaricum LAF and LSF 

 

Table 2: Antioxidant efficacy of M. malabaricum LAF and LSF: IC50 values of DPPH radical and nitric oxide 

radical scavenging 
Sample name DPPH (µg/ml) Nitric oxide (µg/ml) 

Ascorbic acid 10.242 59.439 

LAF 110.99 182.877 

LSF 17.97 126.837 
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          Fig. 3: DPPH radical scavenging activity of M. malabaricum LAF and LSF 

 

 
Fig. 4: Nitric oxide radical scavenging activity of M. malabaricum LAF and LSF 

 

Table 3: Antibacterial properties of M. malabaricum LAF and LSF (inhibition zones) 
No. Sample Name Conc. (µg/ml) Staphylococcus aureus Pseudomonas aeruginosa 

1 LAF 200 --- --- 

400 --- --- 

600 6.33 ± 0.57 5.66 ± 0.57 

800 9.66 ± 0.57 8.33 ± 1.15 

2 LSF 200 --- --- 

400 --- --- 

600 10.66 ± 0.57 10.66 ± 0.57 

800 12.33 ± 1.15 13.33 ± 0.57 

3 Kanamycin 10 8.33 ± 0.57 8.66 ± 0.57 

20 11.66 ± 0.57 11.33 ± 0.57 

30 13.33 ± 1.15 14.66 ± 0.57 

40 17.66 ± 0.57 17.33 ± 0.57 

 

Table 4: Antibacterial activities of M. malabaricum LAF and LSF (MIC) 
Sl. 

No. 

Sample name Staphylococcus 

aureus 

Pseudomonas 

aeruginosa 

1 LAF 150 100 

2 LSF 200 150 

3 Kanamycin  

(Positive control) 

5 5 

 

Evaluation of antibacterial activity 
 

To determine the antibacterial activity of LAF and LSF 

against both Gram-positive and Gram-negative bacteria 

by agar well diffusion method. The outcomes are 

compiled in Table 3. In this case, LSF exhibited a larger 

inhibition zone than LAF. Table 4 presents the tabulated 

MIC for both LAF and LSF. All the antibacterial 

activity was compared to standard Kanamycin. 
 

DISCUSSION 
 

Previous investigations have proved that methanolic 

extract of M. malabaricum plant possesses antidiabetic, 

antioxidant, anticancer and antimicrobial activities (8). 

However, till-date there have been no published reports 
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on specific phytochemical fractions of M. malabaricum 

that are responsible for these biological properties. The 

results of the present study demonstrated some of the 

biological activities like antidiabetic, antioxidative, and 

antibacterial efficacy of alkaloids and saponins present 

in M. malabaricum. 
 

The antidiabetic effect of M. malabaricum LAF and 

LSF was assessed by comparing them to the standard 

acarbose and measuring their ability to inhibit the α-

amylase and α-glucosidase enzymes. Compared to 

acarbose, LAF and LSF were found to have lesser 

inhibition ability of these two enzymes evaluated for 

antidiabetic effect. At 100 µg/ml the inhibition activity 

of LAF reached approximately 60% for α-amylase and 

50% for α-glucosidase inhibition, while at the same 

concentration LSF reached approximately 35% for α-

amylase and 59% for α-glucosidase inhibition (Fig 1 & 

2). The IC50 values of LAF and LSF for α-amylase were 

determined to be 62.117 and 151.058 µg/ml 

respectively, whereas for acarbose IC50 value was 51.31 

µg/ml.  The IC50 values of LAF and LSF for α-

glucosidase were determined to be 30.008 and 43.872 

µg/ ml respectively, whereas for acarbose IC50 value 

was 19.379 µg/ml. These results confirm that, though 

M. malabaricum LAF and LSF inhibited both α-

amylase and α-glucosidase enzymes, these 

phytochemical fractions have been found to have lesser 

efficacy compared to acarbose. 
 

Enzymes like α-amylase and α-glucosidase hydrolyze 

starch into maltose and glucose. Although different 

prescribed anti-diabetic medicines can help treat 

diabetes mellitus, they have several negative effects. A 

naturally occurring selective inhibitor for α-amylase 

and α-glucosidase activity is necessary (19). The 

antidiabetic effect of LAF and LSF was assessed by 

comparing them to the standard Acarbose and 

measuring their ability to inhibit the α-amylase and α-

glucosidase enzymes. Compared to Acarbose, LAF and 

LSF were found to have comparatively less antidiabetic 

effect. At 100µg/ml the inhibition activity of LAF 

reached approximately 60% for α-amylase and 50% for 

α-glucosidase, whereas LSF reached approximately 

35% for α-amylase and 59% for α-glucosidase for the 

same concentration (Figs. 1, 2). When compared to the 

previous study that was carried out using crude 

methanolic extract the α-amylase enzyme has shown 

more inhibition for the above fractions (20). 
 

Antioxidants are chemicals that can quench free 

radicals and mitigate their deleterious effects. Their 

functioning is dependent on the donation of an electron, 

which facilitates the stability of unpaired electrons 

within free radicals while remaining inert themselves. 

Scavenging is a procedure that neutralizes free radicals 

(21). The abundance of bioactive constituents such as 

alkaloids and saponins revealed a diverse range of 

biological functions and produced significant 

antioxidant properties. Through comparison with 

conventional ascorbic acid, the LAF and LSF has 

shown the antioxidant activity by scavenging free 

radicals such as DPPH and nitric oxide. The results 

showed that LSF, however somewhat below the 

benchmark, possesses strong scavenging action against 

both DPPH and Nitric oxide. Approximately 74% of 

DPPH (Fig. 3) and 40% of nitric oxide (Fig. 4) were 

scavenged by LSF at a concentration of 100 µg/ml. 

Approximately 45% of DPPH (Fig. 3) and 26% of nitric 

oxide (Fig. 4) were scavenged by LAF for the same 

concentration (100 µg/ml). Alkaloids from plants can 

postpone or ameliorate diabetes due to their 

antioxidant, anti-inflammatory, immunomodulatory, 

and enzymatic properties (22). In our case the alkaloids 

are inhibited both the α-amylase and α-glucosidase 

enzymes. 
 

Saponins are glycosides found in many plants and have 

been demonstrated to exhibit antimicrobial activity 

against a range of bacteria and fungi (23). E. coli, S. 

aureus, P. aeruginosa, B. subtilis, and S. typhi have 

shown inhibition for the crude methanolic extract of the 

plant previously (7,8). The present study describes that 

compared to alkaloids, saponins have shown superior 

efficacy against Gram-positive and Gram-negative 

bacteria. Some alkaloids have been demonstrated to 

have antibacterial activity however they are often less 

efficient than saponins (24). Therefore, the saponin 

content of the M. malabaricum leaves can be credited 

with the exceptional antibacterial activity compared to 

alkaloids. 
 

CONCLUSION 
 

In vitro tests against the enzymes α-amylase and α-

glucosidase have demonstrated that alkaloids had the 

strongest antidiabetic action when compared to 

saponins. When it comes to antioxidant action, 

saponins have outperformed alkaloids. The plant's 

leaves include alkaloids and saponins that may be used 

to treat the antidiabetic effect. The samples can be 

utilized as antioxidants as well. When compared to 

alkaloids, saponins showed more antibacterial action. 

This is the first research that we are aware of regarding 

the antidiabetic, antioxidant, and antibacterial 

properties of the alkaloids and saponins found in the 

leaves of M. malabaricum. Purified alkaloids and 

saponins in the leaves of M. malabaricum  may offer 

better biological properties with lesser IC50 values.  

Further analysis using techniques like GC-MS, LC-MS, 

NMR, and FTIR on purified compounds of alkaloids 

and saponins is necessary to further our understanding 

of their structure and mechanism of action.  
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