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Abstract 

Memecylon accedens is used in traditional medicine in the treatment of yaws, typhoid, amenorrhea, 

diarrhea, and piles. This study sought to investigate the phytochemical constituents, antioxidant, 

antimicrobial, and anthelmintic activity methanolic stem extract of Memecylon accedens. Standard 

methods were employed to determine the phytochemicals present in the extracts. Anthelminthic activity 

and antimicrobial activity were respectively assessed utilizing Pheretima posthuma and the broth dilution 

method respectively. The antioxidant capacity was assessed using the DPPH radical, Total Antioxidant 

Capacity, and H2O2 scavenging assays. The phytochemical investigation of the extract revealed the 

presence of alkaloids, phenols, tannins, saponins, steroids, polyphenols, flavonoids, and terpenoids. The 

extract showed promising activity against Pheretima posthuma. The extract recorded an MIC of 20.83 

mg/ml and an MBC of 25 mg/ml giving an MBC/ MIC ratio of ≤ 2 (bactericidal) for all the selected 

bacteria. It also showed higher activity against the fungus, Candida albicans with an MIC and MBC of 

10.38 mg/ml and 12.5 mg/ml respectively. The IC50 values recorded for the extract’s DPPH assay was 

54.46±0.104 µg/ml. The TAC (gAAE/100 g) for the extract was 217.1712 mg. The GC-MS analysis 

revealed the presence many important phytochemicals with medical importance. The findings of this 

study provide insights into the possible use of Memecylon accedens as a potential source for the 

discovery and development of drugs for the treatment of Helminth-related diseases, reactive oxidants, 

and microbial infections. 

 

Keywords: Memecylon accedens, antimicrobial activity, anthelminthic activity, antioxidant activity, 

Pheretima posthuma 

 

Introduction 

Natural products have made a substantial impact in the realm of drug discovery and 

pharmacotherapy [1]. Throughout history, a plethora of plants with medicinal properties have 

been recorded and employed in addressing various ailments [2]. Recently, there has been 

heightened interest in utilizing medicinal plants for health maintenance and disease 

management, spanning both developing and developed nations [3]. Studies suggest that over 

40% of the global population depends on traditional medicine or plant-based remedies for their 

healthcare needs [4]. Notably, extracts from plants such as neem and basil are renowned for 

their antibacterial properties, with numerous bioactive compounds extracted from these 

sources [5].  

Moreover, various species of Memecylon have been extensively employed in treating various 

ailments, especially in regions like India and Madagascar. Puttaswamy & Achur scrutinized 

the extract of Memecylon umbellatum, unveiling potent antibacterial, antioxidant, and 

moderate antifungal activities [6]. Similarly, the methanolic extract of Memecylon terminale 

Dalz showcased promising biological activities, including analgesic and antioxidant effects [7]. 

These advantageous properties of plant extracts predominantly arise from their diverse 

phytochemical composition. Consequently, plants unquestionably serve as invaluable sources 

of medicine, playing a pivotal role in drug discovery. 

Nevertheless, one limitation of traditional herbal medicine is the utilization of entire plant parts 

for treating ailments, which may contain only a fraction with efficacy against the specific 

disease, alongside potentially toxic components. Therefore, it is imperative to pinpoint the 

specific fraction or portion of the plant that demonstrates potency against a particular ailment.  
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With Memecylon accedens belonging to a genus with plants 

of known medicinal activities, and there seeming to be a 

dearth of pharmacological activity information on it, we 

purposed to delve into the phytochemical constituents and 

pharmacological activities of the methanolic stem bark extract 

of Memecylon accedens. 

 

2. Materials and Methods  

2.1 Chemicals and reagents 

The drug standards were generously provided by Tradewinds 

Chemist and Kinapharma Ghana Ltd. The organic solvents 

and other chemicals were procured from the BDH Laboratory 

Supplies and Sigma Aldrich Co. Ltd in UK.  

 

2.2 Sample collection and identification 

Akwapim secondary forest and Kwahu Asakraka in Ghana 

(Eastern Region) were the places where the plants were 

harvested. It was authenticated in the Kwame Nkrumah 

University of Science and Technology’s Department of 

Herbal Medicine with voucher specimens 

(KNUST/HM1/2021/L029) deposited for future reference.  

 

2.3 Extraction of Bioactive Compounds 

The stem bark extracts were washed appropriately and then 

dried under shade for a month and pulverized for extraction 
[8]. The extraction was carried out using cold maceration with 

methanol (99.9%) as solvent and at ambient temperature. A 

volume of methanol (700 mL) was poured onto 100 g of 

pulverized sample and macerated for 72 hours. The obtained 

extract was filtered, and the filtrate was concentrated under 

reduced pressure utilizing a rotary Evaporator (BUCHI 

Rotavapor R-114). The extract was dried and weighed and the 

percentage yield calculated. The extract was then refrigerated 

at 4 °C until needed.  

 

2.4 Qualitative phytochemical analysis  

Memecylon accedens methanolic stem extract was screened 

for phytochemicals such as tannins, flavonoids, alkaloids, 

cardiac glycosides, steroids, phenolics, saponins, polyphenols, 

terpenoids, quinones, carotenoids, and phytosterol utilizing 

the methods of Trease and Evans [9]. 

 

2.5. In vitro anthelmintic assay  

2.5.1. Worm Collection and Authentication  

The earthworms were authenticated at KNUST (zoology 

unit), after their collection near the Wiwi River (latitude 6º35 

N- 6º40 N, and longitude 1º30 W-1º35 W). They were 

transported to the laboratory for authentication and use by 

being put into glass bottles containing portions of the soil they 

originally inhabited. Mr. Lawrence Yeboah authenticated the 

worms.  

 

2.5.2 Anthelminthic Assay  
The anthelminthic assay was conducted following a modified 
protocol based on the methods outlined by Ajaiyeoba and 
colleagues [10] and described by Acheampong and co-workers 
[11]. Extract solutions of concentrations of 1.250, 2.50, 5, 10, 
and 20 µg/mL were prepared from a 150 µg/mL stock 
solution. Mebendazole (0.5 mg/mL) and sterile distilled water 
served respectively as the standard reference drug and a 
negative control. The standard drug and test solutions were 
freshly prepared prior to the commencement of the 
experiment. Four worms of similar size were individually 
placed into Petri dishes (separately), each containing 50 mL 
of the respective test solutions. The time of paralysis (no 
movement except under vigorous shaking), and death of the 

worms (no movement after vigorous shaking and exposure to 
warm water (50 °C), and accompanied body colour fading), 
were recorded. The results were recorded as the mean ± SEM 
(standard error of the mean) after triplicate measurements [10, 

12]. 
 

2.6. Antioxidant activity Determination (In vitro) 

2.6.1 Hydrogen Peroxide Scavenging Assay  
The extracts’ hydrogen peroxide scavenging activity was 
determined by standard methods of Mukhopadhyay et al. [13] 

with slight modification [14]. Extract solutions (200, 400, 600, 
and 800 µg/mL) were produced from a stock solution (1000 
µg/mL) of the extract. Similar concentrations were prepared 
for the standard gallic acid. A volume of 0.5 mL of ferrous 
ammonium sulfate (1 mM) was poured into a series of test 
tubes. Then 3 mL of test solutions (extracts or gallic acid 
solutions) were added. A 5 mM Hydrogen peroxide solution 
(0.13 mL) was poured in and the mixture incubated for 5 
minutes at room temperature. Afterward, 3 mL of 1, 10-
phenanthroline (1 mM) was poured into each test tube and the 
mixture was incubated at room temperature for 10 minutes. At 
510 nm, the absorbance of the solution was measured utilizing 
a UV-Vis spectrophotometer. The negative control contained 
all the solutions of the mixture except the test solutions 
(extracts and standard). The formula utilized in calculating for 
the percent scavenging activity was as below: 
 

% Scavenging = 
𝐴𝑡𝑒𝑠𝑡

𝐴𝑐𝑜𝑛𝑡𝑟𝑜𝑙
 𝑥 100 

 
Where Acontrol is the absorbance of the negative control, and 
Atest is the absorbance of the test samples. IC50 values were 
then obtained from the results and reported.  
 

2.6.2 1, 1 Diphenyl-1-picrylhydrazy (DPPH) Assay  
The DPPH assay was performed following the method by 
Sanchez-Moreno et al. [15] with slight modifications [14]. A 
mass of 2 mg of DPPH was dissolved in methanol to form 
100 mL of a solution of concentration 0.02 mg/mL. A Stock 
solution (200 µg/mL) prepared utilizing double distilled water 
as solvent, was serially diluted to obtain 20, 40, 60, 80 and 
100 µg/mL extract solutions. Similar concentrations were 
prepared for the stock and diluted solutions of the standard 
drug. The positive control was Ascorbic acid. A reaction 
mixture (200 µg/mL) was made by adding 0.02 mg/mL DPPH 
solution (150 µL) to 50 µL of test solutions (different 
concentrations). Incubation of the mixtures was performed in 
the dark for 30 minutes at room temperature. Utilizing a V-
730 UV-Vis Spectrophotometer (Jasco, USA), the absorbance 
of each mixture was measured at 517 nm. Double distilled 
water was used as negative controls. Measurements were 
made in triplicates. The calculation of DPPH scavenging 
activity utilized the formula. 
 

DPPH scavenging activity (%) = 
𝐴0−𝐴

𝐴0
 𝑥 100 

 
Where A0 is the absorbance of the negative control, and A is 
the absorbance of the mixture containing the extract. 

 

2.7 Antimicrobial Activity Determination  
The extract’s antimicrobial activity was determined utilizing 
the Broth micro-dilution assay.  
 

2.7.1 Sources of Microorganisms 
The microorganisms used were two Gram-positive bacteria 
(Staphylococcus aureus and S. pyogenes), two Gram-negative 
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bacteria (Salmonella typhi, Escherichia coli), and a fungus (C. 
albicans). The Department of Pharmaceutics (Microbiology 
section), KNUST, provided the microbial strains. Sub-
culturing of the microbial strains was done on nutrient broth 
slants for 24 hours and incubated at 37 °C. 

 

2.7.2 Inoculum Preparation  

Onto nutrient agar plates (Oxoid, United Kingdom) were 

bacterial isolates streaked at 37 °C and incubated for 24 

hours. The organisms were suspended in nutrient broth at 37 

°C and incubated overnight (Direct colony suspension 

method). The colony suspensions in sterile saline were 

adjusted to 0.5 McFarland standard (for the tests) and diluted 

further to obtain ∼2 × 105 CFU/mL utilizing sterile double-

strength nutrient broth [16]. 

 

2.7.3 Broth Micro-Dilution  

The micro-well broth dilution method as described in our 

previous work was employed [12]. A suspension of 2.0×105 

CFU/mL was made using serial dilutions of an inoculum of 

microorganisms made from 24-hour broth cultures. Addition 

of specific volumes of extract stock solutions to each well 

containing 100 μL of double-strength nutrient broth led to the 

preparation of solutions of concentration 50, 25, 12.5, 6.25, 

3.125, and 1.6125 mg/mL. A final volume of 200 μL was 

prepared by adding 20 μL of freshly prepared inoculum into 

each well. Incubation of the microplates was done at 37 °C 

for 24 hours. To determine the growth of the microorganisms, 

20 μL of tetrazolium salt (3-(4, 5 dimethylimidazole-2yl-2,5-

diphenyltetrazolium bromide) (MTT) solution was added and 

further incubation for 30 minutes was done. The presence of 

viable microorganisms was indicated by a dark purple 

colouration of wells while absence of viable microorganisms 

is indicated by absence of colour change. The concentration 

(least) at which no colour was observed upon the addition of 

MTT was determined and recorded as the MIC. Ciprofloxacin 

was used as the positive control. Triplicate measurements 

were taken, mean found, and values reported as mean ± SEM. 

 

2.8 Fourier Transform Infrared Spectrophotometer 

(FTIR) Analysis: The extract was analyzed with Fourier 

transform infrared spectrophotometer (FTIR) (UATR Two, 

PerkinElmer) to assess the presence of functional groups in 

the extract. The region between 400 cm-1 and 4000 cm-1 was 

scanned, then followed by baseline correction. 

 

2.9 Gas Chromatograph - Mass Spectrometer (GC-MS) 

Analysis 

The GC and MS conditions are specified below. 

 
Gas Chromatograph Conditions Mass Spectrometer conditions 

GC instrument Gas Chromatograph (PerkinElmer GC Clarus 580) MS instrument PerkinElmer Clarus SQ 8 S 

GC Column Fused capillary column (30 x 0.25 µm ID ꭕ  0.25µm DF) Ionization mode Electron impact (EI) 

Oven temperature 
Programmed from 100 °C (isothermal for 2 min), increase 

of 10 °C/min to 200 °C, then 5 °C/min to 280 °C. 
Ion source temperature 220 °C 

Carrier gas Helium gas (99.9999%) ionization energy 70 eV 

Flow rate 1 ml/min Scan interval 1s 

Injection volume 1 µl Mass range 45 to 500 Da 

Solvent Delay 3 min   

Injector temperature 250 oC   

Run time 43 min   

 

2.10 Statistical Analysis 

GraphPad Prism 5 software version 8.02 (GraphPad Software, 

San Diego, CA, USA) and Microsoft Excel (Microsoft 365) 

were used to process and analyze the results. 

 

3. Results and Discussion 

3.1 Percentage yield 

In calculating the yield of extract with respect to the

pulverized sample utilized, the yield was 6.53%. The 

methanol, being polar, extracted quite a good amount of 

extract.  

 

3.2 Phytochemical screening 

The phytochemical screening indicated the presence of many 

phytochemicals. A summary of the results is presented in 

Table 1. 

 
Table 1: Phytochemical Screening Results of Pulverized Sample and Extract 

 

Secondary metabolites Pulverized sample Extract 

Phenols + + 

Alkaloids + + 

Glycoside - - 

Steroids + + 

Saponins + + 

Terpenoids + + 

Tannins + + 

Flavonoids + + 

Polyphenols + + 

Quinones - - 

Carotenoids - - 

Anthraquinone - - 

Key:(+):Secondary metabolite detected, (-):secondary metabolite undetected 

 

The pulverized sample and methanol extract of Memecylon 

accedens stem were screened for twelve phytoconstituents. 

Eight phytochemicals, phenols, alkaloids, steroids, saponins, 

terpenoids, tannins, flavonoids, and polyphenols were present 

in the powdered sample. 
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The crude extract also revealed the same number and types of 

phytochemicals. The extraction technique employed did not 

necessarily alter the tested phytoconstituent. In the past, plants 

not only gave man sustenance but also medicinal properties 
[17]. Many plants that contain some of these phytochemicals 

have antioxidant, antimicrobial, and anthelmintic properties. 

The presence of phytochemicals in plants used in traditional 

medicine is what gives them their medicinal properties [18]. 

3.3 GC-MS Analysis of the Methanol Extract: Table 2 

presents the phytoconstituents identified in the methanol 

extract of Memecylon accedens using GC-MS. The 

compounds were tentatively identified by comparing the mass 

spectra (fragmentation patterns) of the unknown compounds 

with the mass spectra of known compounds (authentic 

standards) in the library of the National Institute of Standards 

and Technology (NIST). Similarity indices of the compounds 

were used to confirm the identified compounds.  

 

 
 

Fig 1: GC-TIC chromatogram of Memecylon accedens’ methanol extract 

 

In the methanol extract were identified nine major 

compounds. Figure 1 depicts the GC-TIC chromatogram of 

the extract while Table 2 presents the compounds, their 

retention times, and chemical names. 

The phytochemicals identified included alcohols, carboxylic 

acids, ketones, and esters. These identified phytochemicals 

are likely responsible for the medicinal properties exhibited 

by the plant. 

 
Table 2: Identified Phytochemicals in Memecylon accedens methanol extract 

 

Retention time/mins Similarity index / % Compound 

10.763 98.45 O- α -D-glucopyranosyl-(1.fwdarw.3)- α -D-fructofuranosyl-α-D-Glucopyranoside 

15.228 85.75 9-(3,3-dimethyloxiranyl)-3,7-dimethyl-, methyl ester, (E,E)- 2,6-Nonadienoic acid 

15.251 96.08 
7-ethyl-9-(3-ethyl-3-methyloxiranyl)-3-methyl-, methyl ester, [2R-[2à(2E,6E),3]- 2,6-Nonadienoic 

acid 

16.402 93.87 4-hydroxy-4a,5-dimethyl-3-methylene-3a,4,4a,5,6,7,9,9a-octahydro-3H-Naphtho[2,3-b]furan-2-one 

29.053 96.32 Betamethasone acetate 

30.336 97.44 5,5'-(tetrahydro-1H,3H-furo[3,4-c]furan-1,4-diyl)bis-, [1S-(1à,3aà,4á,6aà)]- 1,3-Benzodioxole 

31.235 98.85 2,3,3',4'-tetramethoxy-5-(3-methoxyprop-1-enly)stilbene 

32.133 91.25 1,4-bis(3,4-dimethoxyphenyl)tetrahydro-, [1R-(1à,3aà,4á,6aà)]- 1H,3H-Furo[3,4-c]furan 

33.930 97.98 
9,12-dimethyl-15 oxapentacyclo [12.6.0.0(1,6). 0(2,18).0(8,13)]icosa-8(13),9,11-triene-5-

carboxylic acid 

 

3.4 FT-IR analysis of extract 

To know some of the functional groups present in the plant 

extract, it was analyzed with an FT-IR instrument. The results 

yielded a highly deshielded OH group which is likely to have 

come from phenolic compounds present in the extract. Other 

groups were carbonyl, alkene, and imine (Figure 2). Table 3 

presents the inference of the FT-IR spectrum. 

 
Table 3: Inference of the FT-IR Spectrum 

 

Wavenumber/ cm-1 Inference 

3371.59 OH stretching (polyphenols) 

2853.77-2925.65 CSP
3-H stretching 

1713.53 C=O stretching 

1621.35 C=C 

1253.14 C=N 

 

These functional groups, OH, C=C, C=O, and C=N are present in most of the phytochemicals detected by GC-MS to be present in 

the extract. 
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Fig 2: FT-IR spectrum of Memecylon accedens’ methanolic stem extract 

 

3.5 Antioxidant Activity of Extract  

The extract’s DPPH radical scavenging activity was evaluated 

as one of the antioxidant activity assays, the others being total 

antioxidant capacity (TAC), and H2O2 scavenging activity.  

 

3.5.1 DPPH radical scavenging activity of extract 

The results of the DPPH (2, 2-diphenyl-1-picrylhydrazyl) 

radical scavenging activity is presented in Table 4.  

 
Table 4: Antioxidant activities (DPPH, H2O2, and TAC) of the 

extract and standards expressed as IC50 
 

Sample 
IC50 (µg/ml) ± SEM 

DPPH H2O2 TAC 

Standard 45.23±0.06a 151.80±0.09a - 

Extract 54.46±0.10b 178.63±0.15b 217.17±0.91 

 

DPPH is purple when in solution, and antioxidants can reduce 

the DPPH to DPPH-H by the transfer of a proton to it. This 

reduction changes the purple color of the DPPH to pale 

yellow. The scavenging activity of the extract through the 

annihilation of the DPPH radicals was investigated. In the 96-

well microtiter plate, the scavenging property of the extract 

after the 30 min incubation period was concentration-

dependent. 

The absorbances decreased with increasing concentration of 

the extract. An increase in DPPH scavenging activity was 

observed as the concentration of both the extract and standard 

drug increased (Figure 3). The IC50 values recorded were 

54.46±0.104 µg/ml for the extract and 45.23 ± 0.058 µg/ml 

for the ascorbic acid (Table 4). IC50 is the concentration of the 

test sample at which it could inhibit 50% of the targeted free 

radical. It means the concentration above is the concentration 

needed for the extract and standard to inhibit 50% of free 

radicals. The lower IC50 value of 45.23 ± 0.058 µg/ml for the 

ascorbic acid makes it a stronger antioxidant agent. The 54.46 

± 0.104 µg/ml IC50 value of the extract is relatively lower and 

its closeness to that of the standard makes it also a strong and 

a good alternative antioxidant to the standard. The ability to 

quench free radicals could be a result of some 

phytoconstituents present in the extract having the capacity to 

donate electrons or hydrogen atoms to stabilize radicals. The 

extract is said to exhibit antioxidant activity. Natural phenolic 

compounds are well known for their capacity to chelate 

metals, reduce pressure, donate hydrogen, and most 

impressively, trap free radicals and halt chain reactions [19]. 

According to a study, phenolic compounds’ hydroxyl groups 

may support antioxidant activity directly, and play a crucial 

part in free radicals scavenging [20]. As a result, plants with 

high polyphenol content have gained more attention as natural 

antioxidants across the globe [21]. The activity of the standard 

(ascorbic acid) was observed to be significantly different 

(p<0.0001) from the extract. 

 

 
 

Fig 3: Graph of DPPH scavenging property of extract vs. ascorbic acid (standard drug) 
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3.5.2 Hydrogen peroxide scavenging activity 

The H2O2 scavenging assay examines an extract's capacity to 

remove hydrogen peroxide. In an organism, hydroxyl radicals 

produced by the dissociation of H2O2 can destroy essential 

biochemicals like proteins and DNA. Therefore, the purpose 

of this test was to assess the extract's capacity to bind with 

these peroxide radicals. 
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Fig 4: H2O2 scavenging activity of the gallic acid standard drug and the methanol extract 

 

The results revealed that the absorbance measured decreased 

with decreasing concentration. The percent inhibition also 

decreased with decreasing concentration of extracts (Figure 

4). The IC50 obtained for this assay for the extract and gallic 

acid (standard drug) are 178.63±0.152 µg/ml and 

151.80±0.094 µg/ml respectively (Table 4). The extract 

demonstrated high antioxidant activity in this assay, even 

though it was lower than that of the standard, and this further 

confirmed the methanolic stem extract’s antioxidant activity. 

The activity of the standard (gallic acid) was significantly 

different (p< 0.001) from the extract. 

 

3.5.3. Total Antioxidant Capacity of the extract  

Total antioxidant capacity is an assay that quantifies the 

number of total antioxidants in the plant extract. This was 

carried out using the phosphomolybdenum assay with 

ascorbic acid as the standard antioxidant drug. This assay is 

hinged on the reduction of Mo (VI) to Mo (V) by the extract 
[22].  

The total antioxidant capacity of the extract was 

217.17±0.905 mg (Table 4). This implies that 217.17±0.905 

mg of the extract is acting as 100 g of ascorbic acid. Current 

research has shown that certain phytochemicals of medicinal 

plants such as phenols, carotenoids, and terpenoids may be 

used to manage oxidative stress diseases due to their potent 

antioxidant properties [23-25]. Delay of aging by neutralizing 

free radicals has been indicated to be the mechanism of action 

for vitamins C and E, and phenols. The antioxidant capacity 

of Memecylon accedens could be due to the terpenoids, 

phenols, and polyphenols present in the extract. 

 

 
 

Fig 5: Calibration curve for Ascorbic Acid 

 

3.6 Anthelmintic Activity of Extracts 

3.6.1 Adult earthworm (Pheretima posthuma) mortality activity: The results of the anthelminthic assay are presented in 

Figures 6 and 7.  
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Different alphabets on bars at the same concentration mean they are statistically different at 5% 

probability level using Turkey’s M.C.T. 
 

Fig 6: Paralysis time of worm for extract and Mebendazole drug (standard) 

 

Generally, anthelmintics cause the parasites' energy 

metabolism to be disturbed. The crucial glycolytic enzyme 

lactate dehydrogenase (LDH), which is found in anaerobic 

helminth parasites, is essential for the parasites' metabolism of 

carbohydrates which, in the presence of NADH, converts 

pyruvate to lactate in addition to re-oxidizing the reduced 

NADH created by maintaining the cytosolic redox potential 

via the glycolytic process (NAD/NADH) [26]. Most 

Anthelmintics work by altering the activity and inhibiting the 

parasite’s LDH activity of catalyzing the oxidation of lactate 
[27]. Due to Pheretima posthuma's anatomical and 

physiological similarity to Ascaris lumbricoides, a human 

intestinal roundworm, it was chosen for this study [28]. 

 

 
Different alphabets on bars at the same concentration mean they are statistically different at 5% 

probability level using Turkey’s M.C.T. 
 

Fig 7: Death time of worm for the extract and mebendazole drug (standard) 

 

The in-vitro anthelmintic assay provides a enables a rapid 

screening of different plant extracts for potential anthelmintic 

activities. Possible mechanisms involved in the active 

compounds and parasites interactions are also analyzed with 

this assay. Various concentrations of the methanolic stem 

extract of Memecylon accedens were compared with 

mebendazole (standard). The extract recorded a shorter 

paralysis and death time as compared to the mebendazole. 

The shorter the time, the higher the anthelmintic activity of 

the test solution. The high activity of the extract may be the 

presence of several secondary metabolites acting synergically. 

The combined effects of the extracts are the sum of the 

actions of each of their parts [29]. The standard, however, 

recorded a shorter death time than the extract at the lowest 

concentration of 1.25 mg/ml. This implies that the extract is 

needed in a higher concentration for the best activity. This 

may be due to its crude nature and the presence of 

components that are not anthelmintic. Worms remained active 
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in the negative control using distilled water. Plant extract 

exhibited anthelmintic activity as a result of the 

phytochemicals like terpenoids and tannins present in the 

extracts [30]. Medicinal herbs' anthelmintic effect is mostly 

brought about by phytochemicals like alkaloids, tannins, 

flavonoids, and triterpenoids contained in the extract [31] 

which obstruct the energy-generating pathways and cause 

paralysis and death [27]. The extract’s activity was 

significantly higher (p<0.0001) than that of the standard drug 

(mebendazole). 

 

3.7 Antimicrobial Analysis 

3.7.1 Broth microdilution  

 
Table 5: Summary of MIC and MBC results of the extract 

 

Test organisms 
Minimum Inhibition Concentration (MIC) 

MBC of Extract (mg/ml) 
Extract (mg/ml) Ciprofloxacin (µg/ml) Fluconazole (µg/ml) 

Escherichia coli 20.83 7.8 × 10-1 NA 25 

Streptococcus pyogenes 20.83 9.8 × 10-2 NA 25 

Staphylococcus aureus 20.83 9.8 × 10-2 NA 25 

Salmonella typhi 20.83 7.8 × 10-1 NA 25 

Candida. albicans 10.38 NA 1.25× 101 12.5 

NA: Not Applicable 

 

The results of the antimicrobial activity, reported in MIC and 

MBC, are presented in Table 5. The MIC is the lowest 

concentration of an extract that would inhibit the growth of 

microorganisms while MBC is the lowest concentration in 

which the test sample will be lethal to the microorganism. 

After the 24 hrs incubation period, the MIC was determined 

by the addition of MTT [32]. Wells without purple colorization 

after the addition of MTT indicate that the organisms have 

been inhibited by the extract.  

The antimicrobial assay results (Table 5) showed that the 

extract was able to inhibit both the Gram-positive and Gram-

negative bacteria, as well as the fungus used in the test. The 

extract inhibited all the tested bacteria at 28.83 mg/ml and the 

fungus at 10.38 mg/ml. The recorded fungicidal and 

bactericidal concentrations of the extract were 12.5 and 25 

mg/ml respectively. The extract exhibited similar activity on 

all the selected bacteria. The fungus was however inhibited at 

a lower concentration than the bacteria. The extract, therefore, 

showed stronger antifungal activity than antibacterial activity. 

The selected microorganisms were influenced by the diseases 

that the local people use the plant to treat. Also, these 

microorganisms are among the common pathogens that 

mostly infect humans. 

The high susceptibility of E. coli to the extract further 

supports the use of the plant for the treatment of diarrhoea 

since E. coli is a common pathogen in most diarrhoea 

infections [33].  

The MIC values indicated that the reference drugs had higher 

antimicrobial activity than the extract. The reference drug, 

being a single compound and made specifically as an 

antimicrobial, worked without any other compound 

antagonizing it’s actions, hence the higher activity. However, 

the extract, being a mixture of phytoconstituents, had some of 

the constituents possessing antimicrobial activity but their 

activity could be antagonized by other constituents present 

leading to lower antimicrobial activity. The other constituents 

could also have worked in synergy with the antimicrobial 

constituents to increase their antimicrobial activity. 

Researchers have proven that terpenoids [34], saponins [35], 

tannins [36, 37], and alkaloids [38] identified in this work possess 

certain antimicrobial properties. The antibacterial action of 

the plant extract was once again found by numerous 

investigations to be due to a variety of phytochemicals, 

including terpenoids, flavonoids, steroids, tannins, alkaloids, 

and certain phenolic compounds [39]. The antimicrobial 

activities of the methanol extract of Memecylon accedens 

could be due to the phytoconstituents present in it.  

4. Conclusion  

This study was carried out to investigate the phytochemical 

constituents, antioxidant, anthelmintic activity, and 

antimicrobial activity of the methanol extract of Memecylon 

accedens. The phytochemicals present in the extract and 

pulverized sample were saponins, tannins, alkaloids, phenols, 

steroids, carotenoids, flavonoids, and terpenoids. GC-MS 

analysis of the extract identified nine major phytoconstituents 

including O- α -D-glucopyranosyl-(1.fwdarw.3)- α -D-

fructofuranosyl-α-D-Glucopyranoside, 9-(3,3-

dimethyloxiranyl)-3,7-dimethyl-, methyl ester, (E,E)- 2,6-

Nonadienoic acid, 7-ethyl-9-(3-ethyl-3-methyloxiranyl)-3-

methyl-, methyl ester, [2R-[2à(2E,6E),3]- 2,6-Nonadienoic 

acid, and the commonest being Betamethasone acetate which 

is indicated for being an anticancer and anti-inflammatory 

agent. The extract showed antioxidant, antimicrobial, and 

anthelmintic activities which gave credence to the use of the 

plant for medicinal purposes by the local people. Compared to 

the standard drugs used in the study, the extract showed 

pronounced anthelmintic activity. The extract also exhibited 

better antifungal activity than antibacterial activity which is 

consistent with its use in combating fungal infections.  
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