
 

~ 5 ~ 

Journal of Pharmacognosy and Phytochemistry 2023; 12(6): 05-10

 
 
 
 
 
 

 
E-ISSN: 2278-4136 

P-ISSN: 2349-8234 

https://www.phytojournal.com 

JPP 2023; 12(6): 05-10 

Received: 05-07-2023 

Accepted: 13-08-2023 

 
Seema Dwivedi 

Department of Botany, MMV, 

Banaras Hindu University, 

Varanasi, Uttar Pradesh, India  

 

Shachi Singh  

Department of Botany, MMV, 

Banaras Hindu University, 

Varanasi, Uttar Pradesh, India 

 

Jasmeet Singh 

Department of Dravyaguna, 

IMS, Banaras Hindu University, 

Varanasi, Uttar Pradesh, India 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Corresponding Author: 

Shachi Singh  

Department of Botany, MMV, 

Banaras Hindu University, 

Varanasi, Uttar Pradesh, India 

 

 

 

 

 

 

 

 

Effect of extraction solvent and plant part on the 

yield of phenolic compounds, plumbagin and 

biological activity of Plumbago zeylanica 

 
Seema Dwivedi, Shachi Singh and Jasmeet Singh 
 

DOI: https://doi.org/10.22271/phyto.2023.v12.i6a.14760  

 
Abstract 

Plants have always been important in traditional medicine, providing an extensive range of bioactive 

chemicals that are still of interest to science today. The present study evaluates the effect of several 

extraction solvents and plant parts (i.e., leaf, stem, and root) on the production of phenolic compounds, 

flavonoids, plumbagin and biological activity of Plumbago zeylanica L. Bioactive components were 

extracted using solvents ranging in polarity from non-polar hexane to polar water. The study found 

significant changes in extract yields depending on the solvent and plant part used, with aqueous 

extraction giving the most chemicals. Plumbagin, which is predominantly contained in the root, was 

extracted most effectively with hexane, chloroform, and acetone solvents. Water extracts were notably 

high in phenolics, whereas ethanolic extracts were high in flavonoids. The study also assessed the 

biological activities of the extracts, including their antioxidant, antibacterial, and antifungal effects. 

Results indicated that acetone extracts displayed the highest antioxidant activity, with leaves generally 

exhibiting superior properties compared to stems and roots. The antibacterial activity against Gram-

positive bacteria was observed in hexane, chloroform, and acetone extracts, with plumbagin showing 

substantial antibacterial potential. In the case of antifungal activity, chloroform and acetone root extracts 

displayed significant inhibitory effects against Candida species, indicating potential use against fungal 

pathogens. This study focuses on the possible applications of Plumbago zeylanica L. and its constituents 

in medicine, pharmaceuticals, and other industries, highlighting the need of choosing the right solvent 

and plant part to produce the therapeutic benefits that are desired. 

 

Keywords: Plumbago zeylanica, solvent, flavonoids, phenolic compounds, plumbagin, biological 

activity 

 

Introduction 

Plants have been extensively used for a wide range of pharmacological properties since 

prehistoric times, and this trend is continuing in the modern era [1]. Many of the medications 

that are currently available were derived from natural resources. For thousands of years, they 

have served as the foundation of many traditional medicinal systems, and they continue to 

supply with innovative treatments for every condition [2]. Pharmaceuticals of natural origin 

have lower toxicity and increased therapeutic effect, which leads to better patient compliance 
[3]. Due to fact that written data from historical times is lacking, there is a widespread need to 

perform a comprehensive study of naturally existing compounds to develop novel therapeutic 

moieties.  

Plumbago is a genus of ten genera and 280 species in the Plumbaginaceae family. Plumbago 

indica L., Plumbago auriculata L., and Plumbago zeylinica L. are the three primary species of 

the genus Plumbago. Plumbago zeylanica L. is the most popular of these species due to its 

medicinal benefits [4]. Plumbago zeylanica L. is a well-known herbal plant that is also known 

as Ceylon leadwort, doctor bush, and wild leadwort [5]. Ayurvedic names for it include 

chitramula and Chitrak. Chitrak is a perennial plant grown in shaded areas of the garden for its 

beautiful inflorescence. It is readily available in India and Sri Lanka [6]. For a variety of 

therapies, ancient medical systems in various parts of the world used various amounts of P. 

zeylanica. The whole plant has medicinal properties, but the root has higher therapeutic 

applications [7]. P. zeylanica contains numerous secondary metabolites such as alkaloids, 

flavonoids, naphthaquinones, glycosides, steroids, saponins, triterpenoids, tannins, phenolic 

compounds, coumarins, carbohydrates, fixed oil and fats, and proteins. The most important 

active ingredient is 'plumbagin'. Plumbagin (5-hydroxy-2-methyl-1, 4- naphthoquinone-C11- 

H8-O3) is mostly stored in the root, with a smaller amount in the stem and leaves. 
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Plumbagin has antibacterial, antifungal, and antimicrobial 

properties [8]. The nature and amount of secondary metabolites 

recovered from medicinal plants have been observed to be 

affected by the solvents used during the extraction process [9]. 

Polar solvents, are used to extract polar compound for 

example phenolic compounds, glycosides, and saponins, 

whereas non-polar solvents are used to extract non polar 

compound like fatty acids and steroids. Many research have 

been conducted to determine the effect of various solvents on 

the content of secondary metabolites and/or their ability to 

inhibit free radicals in medicinal plant [10]. The majority of 

P.zeylanica research has been on the screening and 

identification of bioactive chemicals. However, no research 

has been conducted to investigate the effect of solvent on the 

extraction of bioactive components from different part 

of P.zeylanica and the biological activity of the extracts. In 

my research, I have studied the effects of various solvents on 

the extraction process. At the same time, I have also 

examined, how the solvent used effects the extraction of 

various plant parts. Overall, the results of this study provide 

some importance of solvent selection in the extraction 

process, as well as the differences in effects found when 

different parts of the plant are extracted using different 

solvents. 

 

 Materials and Methods 

Collection of plant materials and preparation of plant 

extract 

Plant was collected from the Ayurvedic garden of BHU. Leaf, 

stem and root of Plumbago zeylanica was air dried at room 

temperature. Different parts of the plant were crushed to make 

fine powder. This powder was subjected to successive 

extraction by maceration process in different solvents from 

non-polar to polar: hexane, followed by chloroform, acetone, 

ethanol and water. Each filtrate was concentrated and dried. 

These crude extracts were then weighed and kept in 

refrigerator for further investigation. Yield of each extract 

was calculated by the following formula:  

 

Extractive yield value = Weight of concentrated extract/ 

Weight of plant dried powder × 100 

 

Phytochemical analysis  

The crude extract obtained with each solvent was diluted in its 

appropriate solvent to attain a concentration of 5 mg/mL. 

Following that, this solution was tested for phytochemical 

evaluation. 

 

Estimation of total phenolic compound 

The total phenolic content of the extracts was measured using 

the Folin-Ciocalteu reagent technique with minor 

modifications [11]. The total phenolics were expressed as mg/g 

gallic acid equivalent (GAE) using gallic acid as a standard. 

Plant extracts (0.5 ml) were diluted with 0.5 mL of methanol 

and placed in a test tube, along with 2.5mL of a 10fold dilute 

folin Ciocalteu reagent and 2mL of 7.5% sodium carbonate, 

and allowed to stand for 30 minutes at room temperature 

before being spectrophotometrically measured at 760 nm. 

Every experiment was carried out in triplicate. The folin-

Ciocalteu reagent reacts with reducing substances such as 

polyphenols. It turns blue when exposed to light. This blue 

colour was spectrophotometrically measured. 

Estimation of total flavonoid 

The total flavonoid assay was carried out in accordance with 

Katasani Damodar [12], with minor modifications. The total 

flavonoid content was calculated using the aluminium 

chloride colorimetric technique. Each plant extract (0.5 mL) 

was mixed with 1.5 mL methanol, 0.1 mL 10% aluminium 

chloride, 0.1 mL 1M potassium acetate, and 2.8 mL distilled 

water. It was allowed to be kept at room temperature for 30 

minutes. The absorbance of the reaction mixture was 

measured using a UV-Visible spectrophotometer at 510 nm. 

The calibration curve was created by preparing rutin solutions 

in ethanol at concentrations ranging from 2 to 8 µg/ml. The 

total flavonoid content was calculated as milligrams of rutin 

equivalents per gram of dried material. 

 

Estimation of Plumbagin 

In a succession of 5ml volumetric flasks, 0.2, 0.3, 0.4, 0.8, 

and 1 ml of standard stock solution of plumbagin were mixed 

with 1 ml of 10% alcoholic KOH and volume was built up to 

the mark with absolute alcohol [13]. The absorbance of the 

coloured solution measured at 520 nm in comparison to the 

reagent blank. The absorbance was plotted versus the 

concentration of plumbagin, and the concentration of the 

unknown solution was calculated using the calibration 

equation. 

 

Antioxidant activity test (DPPH radical scavenging 

activity)  

The DPPH radical scavenging assay was carried out using a 

modified version of the method described by Zhu, et al. [14]. 

Each sample was dissolved in ethanol to yield a concentration 

of 1 mg/ml, which was subsequently diluted to yield the series 

concentrations for antioxidant tests. The fractions' free radical 

scavenging activity was determined using the 2,2-diphenyl-1-

picrylhydrazyl (DPPH) assay. The stock solution was made 

by dissolving 25 mg DPPH in 100 mL of ethanol and storing 

it at 20 °C until needed. Each sample received 2ml of ethanol 

to generate a volume of 3ml, as well as 1ml of DPPH. The 

reaction mixture was thoroughly agitated before being 

incubated in the dark for 30 minutes at room temperature. The 

absorbance at 517 nm was then measured in comparison to a 

blank. Ascorbic acid standards have been prepared in a 

similar manner as positive controls. The sample's inhibition of 

the DPPH radical was estimated using the following formula: 

 

% Inhibition of DPPH radical = [(absorbance of control − 

absorbance of sample) / (absorbance of control)] × 100 

 

Antibacterial test 

Preparation of culture medium and inoculation  

The petriplates and nutritional agar media were sterilised at 

1200C for 20 minutes. The second part of the treatment was 

completed under laminar air flow. Approximately 25ml of the 

media had been inserted into the sterile petriplates and 

allowed to solidify. After the medium had set, the bacterial 

organisms were distributed over it with a spreader. 

 

Disc Diffusion Method  

The disc diffusion method was used to investigate the 

antimicrobial activity of leaf, stem, and root extracts. Sterile 

nutrient agar plates were created for bacterial strains and 

inoculated under aseptic conditions using a spread plate 

approach. The 5 mm diameter filter paper disc (Whatman's 

No. 1 filter paper) was cut and sterilised. The leaf, stem, and 

root extracts were produced in specific concentrations (5 
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mg/ml) and added to each disc of holding capacity. With 

framing forceps, the sterile impregnated disc with plant 

extracts was put on the agar surface and gently pressed down 

to establish complete contact of the disc with the agar surface. 

Negative controls were filter paper discs saturated in solvent. 

All of the plates were incubated at 370 °C for 30 minutes. 

After the incubation period, the zone of inhibition was 

measured with a calliper [15].  

 

Well diffusion method 

Antimicrobial activity of the leaf, stem and root extracts was 

also tested using the disc diffusion method. Similar to the 

procedure used in disk-diffusion method, the agar plate 

surface was inoculated by spreading a volume of the 

microbial inoculum over the entire agar surface. Then, a hole 

with a diameter of 6 to 8 mm is punched aseptically with a tip, 

extract solution at desired concentration is introduced into the 

well. Then, agar plates are incubated under suitable conditions 

depending upon the test microorganism. The antimicrobial 

agent diffuses in the agar medium and inhibits the growth of 

the microbial strain tested [16]. 

 

Antifungal test 

Preparation of culture medium and inoculation  

The Petri plates and the Mueller-Hilton agar medium were 

sterilized for 20 minutes at 1200C. The rest of the procedure 

was carried out in laminar air flow. Approximately 25ml of 

the media was poured into the sterile Petri plate and allowed 

to get solidified. The fungal colonies were suspended in 2 ml 

of sterile 0.9% Nacl, and the turbidity was adjusted to yield 1 

× 10 5 -1 × 10 6 cells/ml (0.5 McFarland standard). After the 

media gets solidified the fungal organisms were spreaded on 

the medium using cotton swab.  

 

Disc diffusion method 

Antifungal activity of the leaf, stem and root extracts was 

tested using the disc diffusion method. Sterile agar plates 

were prepared for fungal strains and inoculated by a spread 

plate method under aseptic conditions. The filter paper disc of 

5 mm diameter (Whatman’s No. 1 filter paper) was prepared 

and sterilized. The leaf, stem and root extracts to be tested 

were prepared having particular concentration (5 mg/ml) and 

were added to each disc of holding capacity. The sterile 

impregnated disc with plant extracts were placed on the agar 

surface with framed forceps and gently pressed down to 

ensure complete contact of the disc with the agar surface. 

Filter paper discs soaked in solvent were used for negative 

controls and Ch-chkotrimazole (Cc 10) as antifugal disc was 

used as positive control. All the plates were incubated at 28 

°C for 24 to 48hours. After incubation, the size (diameter) of 

the inhibition zones was measured [17]. 

 

Result and Discussion 

Yield of extract  

Extraction yield is affected by the solvent and extraction 

process [18]. The extraction process used must allow for full 

extraction of the chemicals of interest while avoiding 

chemical alteration [19]. In this study, crude extracts were 

made by macerating dry powder from each plant part with 

different solvents ranging from polar to non-polar. To acquire 

the true extraction yield, extracts were further concentrated on 

a water bath by completely evaporating the solvents. 

Determining the extraction percentage yield is an important 

phenomenon in phytochemical extraction to evaluate the 

standard extraction efficiency for a particular solvent. Table 1 

shows the yield of extracts obtained from samples using 

hexane, chloroform, acetone, ethanol, and water as solvents. 

The yield of plant extracts varies substantially depending on 

the solvent and plant parts used. Aqueous extraction 

frequently generated larger yields (leaf = 6.32%, stem = 

6.05%, root = 11.22%) than organic solvents ranging from 

0.25% to 1.75%. Among the organic solvents, ethanol yields 

the greatest extract (1.75%), especially in the stem. Hexane 

and chloroform extract yields are frequently lower (0.52% to 

1.71%), with chloroform slightly better than hexane. 

 
Table 1: Yield of plant extract obtained by various organic and inorganic solvent 

 

Type of extract Parts of plant Amount of extract (mg/5 g) Yield % (w/w) 

Hexane 

Leaf 76.25 1.52 

Stem 15.00 0.30 

Root 12.50 0.25 

Chloroform 

Leaf 85.00 1.71 

Stem 26.25 0.52 

Root 26.25 0.52 

Acetone 

Leaf 58.75 1.17 

Stem 35.00 0.70 

Root 43.75 0.87 

Ethanolic 

Leaf 71.25 1.42 

Stem 87.50 1.75 

Root 70.00 1.40 

Aqueous 

Leaf 316.25 6.32 

Stem 302.50 6.05 

Root 561.25 11.22 

 

Quantitative estimation of Phenolic and flavonoid and 

their distribution within different plant parts 

Phytochemicals, which are bioactive molecules found in 

plants, are gaining importance due to their potential health 

benefits and medical properties [20]. Quantitative 

phytochemical analysis is an important element of botanical 

research since it allows for the accurate detection and 

quantification of these compounds in plant extracts [21]. The 

concentration of bioactive components in P.zeylanica extracts 

varied significantly in the current study and was depended on 

the extraction solvent used (Table 2). Among the solvents 

tested, water appears to be the most effective in extracting 

phenolic and flavonoids from the leaves, stems, and roots of 

the plant. The highest levels of phenolic content were 

identified in water (30.81mg/g) and ethanolic extracts (2.6 

mg/g), whereas flavonoid was maximum in ethanolic (0.88 

mg/g), and water extract (0.47mg/g). Water is a highly polar 

solvent that is well-known for its ability to remove phenolic 
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chemicals [12]. The leaf contained the highest phenolic content 

(30.81 mg/g), followed by the root (8.56 mg/g) and the stem 

(6.42 mg/g). The leaf extract with the highest flavonoid 

content was obtained using water, ethanol, and acetone as the 

solvent, with concentrations of 0.47 mg/g, 2.6 mg/g, and 

0.21mg/g, respectively. Flavonoid concentration in the water 

extracts of the stem (6.42 mg/g), root (8.56 mg/g), 

and in ethanol extracts of the stem (0.23 mg/g) and root (0.48 

mg/g) was also remarkable. Flavonoids are also more polar 

chemicals, which is reflected in their extraction patterns [11]. 

Polar solvents such as ethanol and water were successful at 

extracting phenol and flavonoids, however non-polar solvents 

such as hexane and chloroform were not. Because phenol and 

flavonoids are known for their antioxidant characteristics and 

possible health advantages [19], the presence of these 

chemicals in these plant extracts may have implications for a 

variety of uses in the pharmaceutical, nutraceutical, and 

cosmetic industries. Phenolics and flavonoids are not evenly 

distributed throughout plant components. This distribution 

may be related to the varied biological roles of these 

compounds in different plant tissues. Plumbagin is a naturally 

occurring naphthoquinone molecule found in a variety of 

plant species and has been studied for its possible medical and 

biological characteristics [8]. Plumbagin was most commonly 

found in hexane, chloroform and acetone extracts, with 

acetone root extract having the greatest concentration 

(0.85mg/g). It was absent or found in minor amounts in other 

sections and solvent extracts of P. zeylanica. The solvent used 

for extraction has a considerable impact on the plumbagin 

content of the extracts. This distribution of plumbagin in 

different plant parts is consistent with earlier research [8], as 

certain plant secondary metabolites, particularly 

naphthoquinones like plumbagin, frequently accumulate in 

specific plant organs, such as the root. 

 
Table 2: Quantitative estimations of phenolics, flavonoid and plumbagin in different parts of P. zeylanica 

 

Extract Part of plant Total Phenolics (mg/g) Total Flavonoid (mg/g) Total Plumbagin (mg/g) 

Hexane 

Leaf - - - 

Stem - - - 

Root - - 0.28 

Chloroform 

Leaf - - - 

Stem - - - 

Root - - 0.39 

Acetone 

Leaf - 0.21 0.08 

Stem - - 0.10 

Root - - 0.85 

Ethanol 

Leaf 2.6 0.88 - 

Stem 0.9 0.23 - 

Root 1.2 0.48 - 

Water 

Leaf 30.81 0.47 - 

Stem 6.42 0.30 - 

Root 8.56 0.09 - 

 

Antioxidant activity  

The antioxidant activity of plant extracts varies greatly 

depending on the extraction solvent used [22]. Table 3 shows 

the antioxidant activity (% inhibition) of Plumbago zeylanica 

extracts from various plant parts using different solvents, as 

well as the antioxidant activity of two reference compounds, 

Plumbagin and Ascorbic acid. Acetone appears to be the most 

effective solvent for extracting antioxidants from plant 

material, particularly leaves (inhibition 85.34%). Acetone's 

capacity to remove a wide spectrum of polar and non-polar 

molecules is consistent with our results. The antioxidant 

activity varies between different plant parts. Leaves exhibit 

higher antioxidant activity than stems and roots in all solvent 

extracts. The varied concentration of antioxidant molecules in 

different plant tissues could be responsible for this difference. 

Furthermore, the findings focus on the crucial role of 

Plumbagin, a component found in Plumbago zeylanica, in 

contributing to its antioxidant effects [23]. More research is 

needed to isolate and characterise specific antioxidant 

chemicals found in these extracts, as well as to investigate 

their potential applications in functional foods, medicines, and 

natural health products. Antioxidants are essential for 

protecting cells and tissues against oxidative damage, which 

has been linked to a variety of health problems, including 

ageing and chronic diseases [24, 25]. The variance in antioxidant 

activity reported here highlights the importance of 

considering both the plant part and the solvent utilised when 

studying or using plant extracts for antioxidant potential. 

Table 3: Antioxidant activity of different parts of P. zeylanica in 

various extract 
 

Extract Part of plant Antioxidant activity (%inhibition) 

Hexane 

leaf 53.45 

stem 30.22 

root 42.56 

Chloroform 

leaf 46.55 

stem 24.18 

root 37.09 

Acetone 

leaf 85.34 

stem 35.67 

root 65.78 

Ethanol 

leaf 29.03 

stem 03.41 

root 10.24 

Water 

leaf 20.62 

stem 02.56 

root 11.21 

Plumbagin - 89.59 

Ascorbic acid - 97.86 

 

Antibacterial activity  

The presence or absence of inhibitory zones was utilized to 

evaluate the antibacterial activity of P.zeylanica extracts 

against the tested microorganisms. According to Table 4, 

hexane, chloroform, and acetone extracts significantly 

inhibited the development of the gram-positive bacteria. In 

contrast, the water extract was shown to be ineffective against 

all of the tested bacterial strains. The root extracts of hexane, 

chloroform, acetone, and ethanol had a strong antibacterial 
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effect against Gram-positive bacteria like Bacillus subtilis and 

Staphylococcus. aureus, with inhibition zones ranging from 8 

to 27mm, whereas the leaf extracts with inhibition zone 8 to 

10 mm and stem extracts with inhibition zone 6 to10, had a 

moderate antibacterial effect against these two gram-positive 

bacteria. The table also includes the results for streptomycin, 

an antibiotic used as a positive control, an extractive solvent 

used as a negative control, and the pure chemical plumbagin. 

According to the findings of the present study, the 

antibacterial activity of plant extracts differs depending on the 

extractive solvent and the indicator bacterium studied. B. 

subtilis shows greater sensitivity to plant extracts than S. 

aureus. The variation in susceptibility highlights the 

importance of include multiple indicators of bacteria in 

antibacterial research. Plumbagin, the pure chemical tested in 

this study, shows significant antibacterial activity against both 

indicator bacteria. This demonstrates that Plumbagin may be a 

beneficial natural molecule for future research and drug 

development. Surprisingly, the plant extracts that indicated 

antibacterial activity against specific bacteria were the same 

bacteria against which pure Plumbagin demonstrated 

antibiotic activity. The observed relationship between the 

antibacterial effects of our plant extracts and pure Plumbagin 

indicates that the plant's antibacterial activities may be due to 

the presence of Plumbagin in those part. This suggests that 

Plumbagin plays an important role in the plant's antibacterial 

action. 

 
Table 4: Inhibition zone of P. zeylanica leaves, stem and root extracts using disc diffusion method and well diffusion method against bacteria 

species. (n=5) 
 

Extracts Study of Indicator Test Bacteria 
Zone of inhibition of plant extracts (mm) 

Leaf (5 mg/ml) Stem (5 mg/ml) Root (5 mg/ml) PC (0.5 mg/ml) NC Plumbagin (0.5 mg/ml) 

Hexane 
Staphyllococcus aureus 10±1.3 6±0.0 7±0.2 17±1.4 - 30±2.4 

Bacillus subtilis - - - 26±2.2 - 32±2.6 

Chloroform 
Staphyllococcus aureus 8±0.2 - 8±0.4 18±1.5 - 30±1.4 

Bacillus subtilis 10±0.8 - 18±1.5 30±2.6 - 29±1.7 

Acetone 
Staphyllococcus aureus - 12±1.6 27±2.3 17±1.5 - 30±2.2 

Bacillus subtilis 9±0.2 12±1.6 22±2.4 26±2.8 - 26±1.4 

Ethanol 
Staphyllococcus aureus - - - 21±2.2 - 20±0.8 

Bacillus subtilis - - 12±0.8 30±2.5 - 30±1.5 

Aqueous 
Staphyllococcus aureus - - - 25±1.5 - - 

Bacillus subtilis - - - 30±2.1 - - 

PC = Streptomycin as positive control, NC = extractive solvent as negative control 

 

Antifungal activity 

The results demonstrate that chloroform and acetone root 

extracts exhibited significant antifungal efficacy against 

Candida parasylopsis (20 mm and 21mm respectively) and 

Candida tropicali (21mm and 21mm respectively) fungal 

pathogens. Ethanol root extracts also showed minor 

inhibition, with approximately 18mm zone of inhibition. 

Regardless of the solvent used, stem and leaf extracts have no 

inhibitory effect against any of the Candida species. Another 

tested fungal strain, Candida utilis was not inhibited by any of 

the extracts, irrespective of the solvent used for extraction. 

These results show that the root extracts contain antifungal 

compounds that are effective against certain Candida species. 

The inhibition zones in response to several solvents 

(chloroform, acetone and ethanol) for both C. parasylopsis 

and C. tropicali were rather similar, with values around 18-22 

mm. This suggests that the antifungal compound in the root 

extracts is relatively stable across solvents. More research and 

analysis may be required to identify the active compounds 

responsible for these inhibitory effects and their potential 

antimicrobial use. Plumbagin, a naturally occurring molecule, 

on many Candida species. Plumbagin inhibited 

C.parasylopsis (10 mm) and C.tropicali (9mm) at the 

amounts tested. However C. utilis has no inhibition zone. This 

demonstrates that C. utilis possesses Plumbagin resistance 

mechanisms. The fact that both the tested plant extracts and 

pure Plumbagin exhibit antifungal activity against the same 

Candida species shows a relationship between the plant 

extracts' natural compounds and Plumbagin's antifungal 

capabilities. This relationship demonstrates that the presence 

of Plumbagin or compounds with similar antifungal activities 

may contribute to the active antifungal components in plant 

extracts. 

 
Table 5: Inhibition zone of extracts of various parts of P.zeylanica plant and reference compound plumbagin against Candida species (n=5) 

 

Extract Candida species 
Inhibition zone (mm) 

Leaf (5 mg/ml) Stem (5 mg/ml) Root (5 mg/ml) PC 10 μg NC Plumbagin (0.5 mg/ml) 

Chloroform 

C.utilis - - - 18±1.2 - - 

C.parasylopsis - - 22±1.2 15±0.5 - 10±0.2 

C.tropicali - - 21±0.8 12±0.2 - 9±0.0 

Acetone 

C.utilis - - - 18±0.7   

C.parasylopsis - - 21±1.5 15±0.5 -  

C.tropicali - - 21±1.5 12±0.8 -  

Ethanol 

C.utilis - - - 18±1.2 -  

C.parasylopsis - - 18±0.8 15±0.4 -  

C.tropicali - - 18±1.2 12±0.0 -  

 Positive control (Cc 10), NC= extractive solvent as a negative control 

 

Conclusion 

The findings of the study, which include plant extract yield, 

quantitative phytochemical analysis, antioxidant activity, 

antibacterial activity, and antifungal activity, provide 

important insights into the possible bioactive characteristics 

of P. zeylanica. The research shows that all parts of P. 
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zeylanica have the potential to be a source of bioactive 

compounds with antibacterial, antifungal, and antioxidant 

properties. The solvent and plant component used have a 

significant impact on the yield and bioactive chemical content 

of the extracts. As a result, selecting the appropriate 

extraction solvent is important for the desired medicinal effect 

of these extracts. We have also studied how the extractive 

solvent used affects the biological activity of the extracts. 

Examining the relationship between solvent choice and 

biological activity is an important component of our research 

and contributes to our understanding of the plant's probable 

uses. More research is needed to identify the active 

compounds causing these effects and to assess their potential 

applications in medicine and industry. 
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