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Abstract: The emergent medicinal plant Gynura procumbens to the greatest extent familiar in Bangladesh, 

India, Thailand and Southeast Asia. The plant usually used as a traditional medicine for the treatment of various 

diseases along with diabetes mellitus. The present investigation was try to display screen qualitative and 

quantitative phytochemical compositions of ethanol extract of Gynura procumbens leaves as an instance soluble 

sugar, total amino acids, protein, chlorophyll, flavonoids, tannins, phenol as standard techniques and antioxidant 

activity as DPPH radical scavenging assay and compare the antibacterial activity by using agar well diffusion 

method. Qualitative evaluation exhibit present of most of the phytochemicals and quantitative evaluation 

revealed primary chemical constituents consisting of amino acids (16.34 mg/g), soluble sugar (1.81 mg/g), total 

chlorophyll (0.52 mg/g), chlorophyll-a (0.34 mg/g), chlorophyll-b (0.145 mg/g) and lowest amount of 

phytochemical turned into protein (0.12 mg/g). Secondary chemical constituents together with flavonoids (30.32 

mg/g), phenols (10.17 mg/g) and tannin (0.96 mg/g). The observation also confirmed great antioxidant activity 

in a concentration dependent manner via the scavenging of 1, 1-diphenyl-1-picrylhydrazyl radical (DPPH). 

Result confirmed that, the studied sample has high antioxidant efficacy. The antibacterial interest confirmed as 

negative effects in all bacteria’s tested. These results advise that Gynura extract is a good herbal supply of 

bioactive compounds. 
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1. Introduction 

Gynura procumbens is an annual evergreen shrub with a fleshy stem and purple tint found in special parts of 

Asia and widely used as a traditional medicine in Thailand and Southeast Asia (Lemmens et al., 1995). Since 

time immemorial, medicinal plant lives were used to alleviate human suffering (Qureshi et al., 2016). Even 

today, just about 80% of the world's population, mainly in Asia, Africa and Latin America's emerging and 

growing countries rely upon medicinal plants for their primary fitness care (Shapouri and Rosen, 2007). 

Flavonoids, alkaloids, carotinoids, tannins, antioxidants and phenolic compounds are some of the bioactive 

substances that may be derived from plants. Even at small levels, antioxidants inhibit the oxidation technique 

and feature a wide range of physiological capabilities in the body (Farzaneh and Carvalho, 2015). Thus, the 

development and use of more effective natural antioxidants and therefore the antioxidant residences of Gynura 

procumbens is desired in the experiment. In phrases of inhibitory capacity, G. Procumbens have been tested 

with the reduction of 1, 1-diphenyl-2-picrylhydrazyl (DPPH) power. In the 21st century, serious bacterial 

infections that have become proof against antibiotics have emerged as a major global fitness problem (Thomson, 

2004). Plants have supplied humanity with herbal remedies for many infectious sicknesses for a protracted time; 

still nowadays as healing cursing in growing countries they play a critical position in primary fitness care 

(Murthy, 1995). The main intentions of this observe is consequently the commentary of phytochemicals, 

antioxidants and antibacterial interest of ethanolic extract of Gynura procumbens. 
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2. Material and Methods 

2.1. Materials  

The plant materials used in this investigation were grown in the Botanical Garden, Kalyani University, WB, 

India. Fresh leaves were collected from these cultivated plants and research work was carried out at the 

Microbiology Laboratory, Department of Botany, Kalyani University. 

 

2.2. Methods 

2.2.1. Qualitative phytochemical analysis 

According to the methods of Cromwell, 1955 qualitative test (spot test) was carried out. 

 

2.2.1.1. Soluble sugar estimation 

The soluble sugar was estimated by the method of Chow and Landhausser, 2004.  

 

2.2.1.2. Amino acid estimation 

Amino acids were measured by modified ninhydrin method (Moore and Stein, 1948).  

 

2.2.1.3. Protein estimation  

Total proteins were measured using Folin-phenol reagent methods (Lowry et al., 1951).  

 

2.2.1.4. Chlorophyll estimation 

The amount of chlorophyll present in the plant leaves were determined by the method adopted by Arnon, 1949. 

 

2.2.1.5. Flavonoids estimation 

Flavonoid content was determined by spectrophotometric method (Quettier et al., 2000).  

 

2.2.1.6. Tannins estimation 

Tannins content of Gynura procumbens was estimated by following the method as described by (Fagbemi et al., 

2005).  

 

2.2.1.7. Phenol estimation 

Phenolic content in the plant extract was determined by Folin-ciocalteu reagent method with slight 

modifications (Adedapo et al., 2009). 

 

2.2.2. Antioxidant activity 

Antioxidant activity of the plant extract were measured by DPPH (1, 1-diphenyl-1-picrylhydrazyl) radical 

scavenging assay (Kirtikar and Basu, 2006). 

 

2.2.3. Antibacterial activity 

The antibiotic used in this study was the kanamycin (Edruc Limited, Bangladesh) as a positive control. In the 

present investigation following bacterial species were used to study to determine the antibacterial activity of the 

crude extract of the Gynura procumbens plant. All of the bacterial species were collected from the ICDDRB 

(International Centre for Diarrheal Disease Research, Bangladesh). 

 
Collection number Gram positive strain Collection number Gram negative strain  

1. BMLRU1002 Staphylococcus aureus 6. BMLRU1003 Escherichia coli 

2. BMLRU1004 Bacillus cereus 7. BMLRU1005 Klebsiella pneumonia 

3. BMLRU1006 Streptococcus-β-haemolyticus 8. BMLRU1007 Pseudomonas aeruginosa 

4. BMLRU1008 Bacillus subtilis 9. BMLRU1009 Salmonella typhi 

5. BMLRU1012 Sarcina lutea 10. BMLRU1011 Shigella dysenteriae 

 

2.2.3.1. Antibacterial disc diffusion bioassay  

The disc diffusion assay (Kirby-Bauer Method) was used to screen antibacterial activity (Bayer et al., 1966). 

 



Asian J. Med. Biol. Res. 2020, 6 (2)    
 

 

189 

2.2.3.2. Determination of the Minimum Inhibitory Concentration (MIC) 

The determination of the Minimum Inhibitory Concentration (MIC) by the particular concentration of ethanol 

extract of plant G. procumbens were carried out by the method as describe by National committee for Clinical 

Laboratory Standard (Baron, 2001).  

 

2.2.3.3. Determination of the Minimum Bactericidal Concentration (MBC) 

The Minimum Bactericidal Concentration of plant extracts on the clinical bacterial isolates was done according 

to the method highlighted in National Committee for Clinical Laboratory (Baron, 2001).  

 

3. Results and Discussion 

3.1. Phytochemicals 

In this part of the study, ethanolic leaf extracts of Gynura procumbens was examined qualitatively for their 

alkaloid, flavonoid, glycoside, terpenoid, saponin, tannin, steroids, carbohydrate, and phenol content. The 

presence of secondary metabolites were denoted by "+" sign and absence of secondary metabolites were denoted 

by "-" sign. This study, '+' means present, "++" means fairly present, "+++" means hugely present and " - " 

means absent (Table 1). 

The qualitative study reveals that among the screening phytochemicals most of the phytochemicals were highly 

or moderately present in leaves of Gynura procumbens (Table 1). Carbohydrate, saponin, tannins, flavonoids 

were highly present in leaf of the plant. Moderately present phytochemicals were proteins, alkaloids, phenols, 

glycosides and steroids. 

The primary chemical constituents which includes soluble sugars, amino acids, proteins, chlorophyll-a, 

chlorophyll-b, and total chlorophyll content have been expected with the help of well-known procedure, 

observed consequences have shown inside the Figure 1. In case of soluble sugar we used glucose as a standard. 

Amount of amino acids had been calculated the use of a standard curve prepared with glycine. Protein content 

was calculated through preparing well-known curve with bovine serum albumin (BSA). From this research we 

found highest quantity of phytochemical which includes amino acids (16.34 mg/g) it become accompanied by 

way of soluble sugar (1.81 mg/g), total chlorophyll (0.52 mg/g), Chloropgyll-a (0.34 mg/g), chlorophyll-b 

(0.145 mg/g) and lowest amount of phytochemical was proteins (0.12 mg/g) (Figure 1). All parameters were 

predicted by using dry weight basis besides the chlorophyll. The secondary chemical constituents together with 

phenols, flavonoids and tannins content have been predicted with the assist of standard procedure, determined 

outcomes have shown within the Figure 2. In case of phenols we used gallic acid as a widespread. Amount of 

flavonoids have been calculated the usage of a trendy curve prepared with quercetin equivalent (QE). Tannins 

content turned into calculated through preparing fashionable curve with Tannic acid. From this research we 

found highest quantity of secondary phytochemical which includes flavonoids (30.32 mg/g) it became 

accompanied by means of phenols (10.17 mg/g) and lowest quantity of secondary phytochemical changed into 

tannin (0.96 mg/g) (Figure 2). All parameters of secondary constituents have been anticipated by means of dry 

weight bases. 

Phytochemical screening helps to expose the chemical nature of the components of plant extracts. It may also be 

used to search for bioactive agents that might be used in the preparation as well as synthesis of very beneficial 

drugs. In the existing work, the ethanol leaf extract of G. procumbens changed into considered evaluation of 

primary and secondary metabolites. One of the most common biological properties of alkaloids is their toxicity 

in opposition to cells of foreign organisms. These activities were widely studied for their capability use in the 

removal and reduction of human cancer cells lines. Alkaloids which can be one of the largest groups of 

phytochemicals in plants have remarkable impact on human and this has led to the improvement of effective 

pain killer medications (Kam and Liew, 2002). Saponins and glycoside also are very vital classes of secondary 

metabolites as a few are cardio active and used in treatment of heart conditions (Oloyde, 2005). In quantitative 

take a look at we determined maximum amount of phytochemical which includes amino acids (16.34 mg/g) it 

changed into followed with the aid of soluble sugar (1.813 mg/g), total chlorophyll (0.52 mg/g), Chloropgyll-a 

(0.34 mg/g), chlorophyll-b (0.145 mg/g) and lowest amount of phytochemical changed into proteins (0.12 

mg/g). On the other hand (Kaewseenjan et al., 2015)  phytochemical analysis revealed the contents of 

chlorophyll-a, b and carotenoids in ethanolic Gynura extracts were 365.20±0.049, 132.40±0.029 and 

53.20±0.034 µg/g dry weight respectively. Moreover, the ethanol Gynura extract confirmed the presence of 

saponins and anthraquinone glycosides had been absent. 

Additionally, it may be concluded from the existing findings that G. procumbens (Lour). Merr. plant extract 

could be of considerable infers to the development of latest lifestyles saving drugs. However, further research is 

needed to perceive the specific compounds to use as a drug as main in the medicine.   
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3.2. Antioxidant analysis 

The extract of Gynura procumbens tested against to DPPH stable radicals spectrophotometrically which reveals 

that the novel scavenging activity of ethanol extract of G. procumbens possessed first-rate antioxidant capability 

by using improved with the growing concentration of the extract. To look at the scavenging activity of leaf of G. 

procumbens five different concentrations (10, 20, 40, 80 and 160 (µg/ml)) had been used and the % scavenging 

activity of leaf become gradually accelerated 7.42%, 9.60%, 19.21%, 50.65%, 61.57% (Figure 3) by using 

increasing the concentration and incase of ascorbic acid's % of the scavenging activity became 21.83%, 53.27%, 

93.19%, 95.19%, and 95.19% (25, 50, 100, 200, 400 conc.) (Figure 4), whereas IC50 value of Gynura leaf and 

ascorbic acid were respectively 112.89 µg/ml and 9.52 µg/ml (Figure 5). 

To be an excellent supply of herbal antioxidants 75% ethanolic extract fraction of G. procumbens leaves have 

been observed to exhibit maximum antioxidant activity. On the idea of the outcomes of this examine it's far 

clean that G. procumbens leaves extract can used as a capability source of effortlessly accessible herbal 

antioxidants in addition to in pharmaceutical applications.  

Free radical scavenging assay is one of the most widely used strategies and has turn out to be a recurring work 

in organising the antioxidant activity of herbal extracts and phytochemicals. Hydrogen donating capacity is an 

index of primary antioxidants. DPPH is known to summary labile hydrogen and the ability to scavenge the 

DPPH radical is associated with the inhibition of lipid in step with oxidation (Matsubara et al., 1991) which is 

one of the characteristics features of chronic diabetes. In the prevailing work DPPH take delivery of an electron 

donated via an antioxidant compound, the DPPH decolorized which can be quantitatively measured from the 

changes in absorbance.  

 

3.3. Antibacterial activity 

Antibacterial activity of ethanolic leaf extract of Gynura procumbens against ten human pathogenic bacteria is 

summarized in Table 2. In this study, the antibacterial activity of the extracts at concentrations of 30 µl/disc was 

positive control such as Kanamycin at dose of 30 µl/disc. The results indicated that the extract displayed a 

variable degree of antibacterial activity on different tested strains negative control (disc containing only solvent 

ethanol) exhibited no zone of inhibition all the bacteria. But positive control (disc containing Kanamycin 

antibiotics) exhibited zone of inhibition against almost all of the organisms tested. The range of zone of G. 

procumbens was 12.88-19.75 mm. The zones were measure to the nearest milllimeter using a ruler and values 

<8 mm were considered as not active against microorganisms (Zhu et al., 2005). Diameter of highest zone of 

inhibition was found 19.75 mm (1000 mg/ml) against Psudomonas aeruginosa and the lowest zone was found 

12.88 mm against Shigella dysenteriae. So, the results shows that, Gram negative bacteria Pseudomonas 

aeruginosa and Shigella dysenteriae were the most sensitive strains with the strongest inhibition zones of G. 

procumbens leaf extract. 

 

3.3.1. Minimum Inhibitory Concentration (MIC) and Minimum Bactericidal Concentration (MBC) 

Results of Minimum Inhibitory Concentration (MIC) and Minimum Bactericidal Concentration (MBC) in 

ethanol solvents are shown in Table 3. 

The result showed that in ethanol, Bacillus subtilis, Salmonella typhi and Shigella dysenteriae had the highest 

MIC (200 mg/ml) value and the lowest value was (75 mg/ml) showed that, Staphylococcus-β-haemolyticus, 

Bacillus aereus and Pseudomonas aeruginosa. The range of MIC values was 75-200 mg/ml against test of the 

bacterial strains. The highest MBC value was 350 mg/ml for Bacillus subtilis, Salmonella typhi and Shigella 

dysenteriae. The lowest MBC value was (150 mg/ml) for Staphylococcus-β-haemolyticus, Bacillus cerus and 

Pseudomonas aeruginosa. The range of MBC value were (150-350 mg/ml) against ten test of the bacteria. 

In the present work, the antibacterial activity of leaf extract of G. procumbens (Lour.) Merr. has been decided 

towards Gram positive and Gram negative bacteria. In evaluating antibacterial organic solvents had been used. 

Ethanol extracts is, more active against the gram positive bacteria. This is in settlement with previous reports 

that plant extracts are more active against the gram positive bacteria than in opposition to the gram negative 

bacteria (Rabe et al., 1997). It is likewise glaring that gram negative bacteria have been extra resistant than gram 

positive bacteria. 

The presence of antibacterial substances within the higher plants is nicely mounted (Srinivasan et al., 2001). 

Plants have provided a supply of proposal for novel drug compounds as plants derived drug treatments have 

made tremendous contribution towards human health. Plants are critical supply of potentially useful structure 

for the improvement of recent completed in case if Unani and Aurvedic system of drugs or it may be the bottom 

for the improvement of a medicinal drug, a natural blueprint for the improvement of a drug (Parekh and Chanda, 

2007).  
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Microorganism is the hid enemies to the mankind. They are small however caused a completely profound harm 

in human body. To remedy the drawbacks of chemical disinfectants the agent that have the ability to kill the 

microbes or arrest the multiplication are called the antibacterial capsules of which a few are located or 

established and some are hidden in vital raw materials for drug production. They may constitute a precious 

natural asset of country and make contributions an excellent deal to its health care device.  

It is anticipated that about one quarter or prescribe drugs incorporate plant extract or active ingredients received 

from or modelled of plant substances (Tripathi and Tripathi, 2003). 

Hence there's a dire need to observe the antimicrobial properties of herbs, so one can be helpful in the helped in 

identifying the active principle accountable for such activities and inside the growing tablets for the therapeutic 

use in human beings. 

In the present investigation, the crude extracts of G. procumbens has been decided antibacterial activities in 

opposition to the sensitivity of ten pathogenic bacteria five Gram positive bacteria and five Gram negative 

bacteria and as compared to that of antibacterial antibiotic kanamycin. The ethanol extracts of G. procumbens 

was more powerful against gram positive and gram negative bacteria. The range of zone of ethanol leaf extract 

of G. procumbens was (12.88-19.75 mm) and diameter of maximum zone of inhibition was observed 19.75 mm 

(1000 mg/ml) against Pseudomonas aeruginosa and lowest zone of inhibition was found 8.86 mm against 

Shigella dysinteriae. Negative control (disc containing only solvent ethanol) reveals no zone of inhibition 

towards the complete examined organisms. But positive control exhibits zone of inhibition against to almost all 

the examined organisms and the range of zone were. So, the end result suggests that gram positive bacteria 

Bacillus cereus and gram negative bacteria Pseudomonas aeruginosa have been maximum touchy strains with 

most powerful inhibition zones of leaf extract of G. procumbens. Showed the lowest MIC value (75) against 

Staphylococcus-β-haemolyticus, Bacillus cereus and Pseudomonas aerginosa wherein MBC value (150 mg/ml) 

was against Staphylococcus-β-haemolyticus, Bacillus cereus and Pseudomonas aeruginosa. 

However, the results advise that G. procumbens incorporate active components which qualify them for 

medicinal use. Ethanol leaf extract of G. procumbens is more effective antibacterial activity because of their 

highest zone of inhibition. The presence of phyto compounds in the extract such as phenols, tannins, alkaloids, 

glycosides, terpenoids, saponins and flavonoids as important constituents may be answerable for the 

antibacterial activities.  

So the present look at scientifically validates using plant in conventional medication and it contributes to the 

improvement of standardized parameters of herbal drugs.  
 

Table 1. Phytochemical screening of leaf extract of Gynura procumbens. 

 
Sl. No. Phytochemicals Interference 

1 Alkaloids + 

2 Tri-terpene + 

3 Phenol + 

4 Saponin +++ 

5 Tannin +++ 

6 Flavonoids +++ 

7 Glycoside + 

8 Steroids + 

 

‘+’ present, ‘++’ fairly present, ‘+++’ hugely present and ‘-’ absent 
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Table 2. Antibacterial activity of ethanolic leaf extract of Gynura procumbens against ten human 

pathogenic bacteria. 

 

Bacterial species 

Zone of inhibition (mm) 

400 

mg/ml 

600 mg/ml 800 mg/ml 1000 mg/ml Positive 

control 

Negative 

control 

G+   

(ve) 

Bacillus subtilis 0 9.50 0.19 14.30 0.41 16.75 0.53 17.30 0.43 - 

Sarcinalutea 0 10.31 0.33 13.85 0.23 16.15 0.15 20.25 0.21 - 

streptococcus-β-haemolytica 0 10.23 0.23 11.52 0.31 13.95 0.25 16.88 0.51 - 

Staphylococcus aureus 0 9.68  0.28 13.25 0.21 15.25 0.30 18.51 0.32 - 

Bacillus cereus 0 11.28 0.38 14.51 0.28 15.95 0.21 19.12 0.18 - 

G – 

(ve) 

Klebsiellapneumoniae 0 9.25 0.51  11.58 0.21 15.88 0.23 18.88 0.23 - 

Salmonelatyphi 0 10.88 0.31 12.55 0.22 16.88 0.38 20.21 0.43 - 

Pseudomonas aeruginosa 0 12.88 0.24 16.25 0.18 19.75 0.24 24.21 0.71 - 

Escherichia coli 0 9.75  0.34 11.25 0.29 16.38 0.38 20.25 0.68 - 

Shigelladysenteriae 0 8.86  0.79 10.53 0.19 14.50 0.17 16.79 0.61 - 

Data are represented as mean   SD of triplicate experiments (-) = No inhibition, (+) = No. Zone 

 

Table 3. Minimum Inhibitory Concentration (MIC) and Minimum Bactericidal Concentration (MBC) for 

the ethanol leaf extract of G. procumbens. 

 
   Name of the bacteria MIC (mg/ml)     MBC (mg/ml) 

           Gram positive   

 Bacillus subtilis 200 350 

Sarcina lutea 150 250 

 Streptococcus-β-haemolyticus 75 150 

 Staphylococcus aureus 150 250 

 Bacillus cereus 75 150 

          Gram negative   

Klebsiella pneumoniae 150 250 

Sallmonella typhi 200 350 

 Pseudomonas aeruginosa 75 150 

 Escherichia coli 150 200 

Shigella dysenteria 200 350 

 

 

 
 

 

Figure 1. Primary constituents of leaf extract of Gynura procumbens. 
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Figure 2. Secondary constituents of leaf extract of Gynura procumbens. 

 

 

 
 

 

Figure 3. Scavenging activity percentage of Gynura procumbens leaf extract in different concentration. 

 

 
 

 

Figure 4. Scavenging activity percentage of vitamin-C in different concentration. 
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Figure 5. Comparative IC50 value of vitamin-C and Gynura procumbens. 

 

 

 

4. Conclusions 

On the basis of the prevailing investigation it is encouraged that the G. procumbens leaf bioactive components 

are applicable as antioxidative food dietary supplements and may use towards pathogenic microorganisms. This 

study can also generate and use scientific information in policy formulation and execution. 
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