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 Gynura procumbens (GP) is an edible vine. 
The plant’s leaves are broadly consumed and 
scientifically substantiated to be safe for eating.1 
Flavonoids, saponins, tannins, terpenoids and 
steroidal glycosides are among the active chemical 
elements found in GP leaves.2,3  
 Qualitative investigation is indispensable for 
determining phytochemical components in this 
species. The microbial load test determines the 
number of bacteria present in a sample. A sulfate 
ash test is done for the determination of the 
impurities present in the plant. The ash’s contents 
alter with time and from organ to organ. Typically, 
ash represents the plant’s inorganic component.4 

 Lead (Pb), copper (Cu) and cadmium (Cd) are 
examples of non-essential heavy metals that can 
damage bodily cells in even minute doses. These 
metals can be absorbed by plants, endangering 
therapeutic herbs and their extracts. They can also 
enter the environment through a variety of causes, 
including tires, motor oil and brake wear. The 
analysis of plant phytochemicals, microbial load, 
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and heavy metal concentrations were the main 
goals of our work. Additional investigation may 
reveal novel bioactive substances.5 

 For the phytochemical investigation, the 
presence of alkaloids, glycosides, saponins, 
anthraquinones, cardiac glycosides, cyanogenetic 
glycosides, phenols and tannins, flavonoids, 
proteins, carbohydrates, steroids, fats and fixed 
oils, resin and terpenoids were evaluated through 
different chemical tests.6-11 Phytochemical 
constituent analysis and observations are listed in 
table 1 where ‘+’ and ‘-’ signs indicated the 
presence and absence of that particular compound, 
respectively.  

 For testing the antibacterial activity, 30 ml of 
agar solution was poured into each petri dish. A 
cotton bud was used to swab dirty floor surfaces to 
inoculate the media. Subsequently, 1 ml of blank 
ethanol and three different doses of extract 
dissolved in ethanol (100, 300, and 500 mg) were 
added to separate plates. An ethanol control group 
was also included for comparison, as ethanol 
possesses antibacterial activity and served as the 
solvent for the extracts. All plates were kept in a 
laminar airflow cabinet for further analysis.  
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Table 1. Phytochemical constituent of Gynura procumbens. 
 

Phytochemicals Observation Result 

Alkaloids Mayer test: White color precipitation. + 

Glycoside Legal test: The color appeared to be blood crimson. + 

Saponin Froth test: A stable froth (foam) raised on standing. + 

Anthraquinone glycoside Bontrager’s test: Rose pink, red color was produced in the ammoniacal layer. + 

Cardiac glycoside Killer Killian test: A brown ring formed between the layers. + 

Cyanogenetic glycoside The reaction produced reddish-purple color. + 

Phenol and tannin Ferric chloride test: A greenish-blue color precipitation was observed. + 

Flavonoid Shinoda test: Pink color was observed. + 

Protein and amino acid Ninhydrin test: The color of solution was changed to purple or blue. + 

Carbohydrate Molischs’s test: A purple-to-violet color appeared at the interface. + 

Steroid Lubermann - Bunchard test: Formation of the violet color ring at the junction. + 

Fat and fixed oils Saponification test: Soap formation with partial neutralization of alkali. + 

Resin Acetic anhydride test. - 

Terpenoid No change of extract color. - 

 

 Because ethanol has antibacterial qualities, the 
ethanol control group’s microorganism growth was 
much lower (p<0.05) than the positive controls. 
The medium was the sole thing (absent of 
microorganisms) in the negative controls. Peak 
colony development was observed in the positive 
control group, whereas all groups treated with 
extract demonstrated a decrease in microbial 
growth that were dose-dependent. The strongest 
antibacterial action was shown by the highest 
extract dose, which also had the lowest microbial 
growth. 

 For microbial optical density test, λmax was 
measured by scanning in a UV spectrophotometer 
(500-700 nm range), calibrated to 600 nm, using 
liquid nutrient media as a blank. After incubation, 
all the agar medium plates containing extract were 
taken and weighed carefully. Then, it was diluted 
ten folds using the same liquid media and dissolved 
by putting it in a water bath if required. 
Absorbance was taken for every solution and 
optical density was measured. 

 Absorbance at 600 nm was measured. The 
negative control showed no growth, while the 
ethanol control group had an optical density of 
1.288 and the positive control 2.334, indicating 
vigorous bacterial growth. Ethanol significantly 
reduced bacterial growth (p<0.05). Despite 
decreased optical density for all doses of Gynura 
procumbens (p<0.05), the extracts showed dose-
dependent antimicrobial activity. The results are 
shown in table 2. 

 For determining the total ash value, 100 g of 
G. procumbens entire plant powder was weighed 
correctly and placed in a previously fired (350°C 
for 1 hour) and tarred crucible. The dried material 
was distributed in an even layer in the crucible and 
ignited by congruously elevating the heat to 600°C 
in a muffle furnace for 5 hours until it was white, 
demonstrating the absence of carbon. It was cooled 
in a desiccator and weighed. The operation was 
performed multiple times to get a steady weight.12  
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Table 2. Data of optical density study of extract of Gynura procumbens. 
 

Group Absorbance (nm) Optical density (nm) Average optical density (nm) 

 
 
Negative control 

0 0 0 
0 0 
0 0 

0 0 
0 0 

 
 
Positive control 

0.267 2.67 2.334 
0.173 1.73 
0.279 2.79 
0.199 1.99 

0.249 2.49 
 
 
Ethanol control 

0.179 1.79 1.288 
0.183 1.83 
0.068 0.680 
0.130 1.30 
0.084 0.840 

Gynura procumbens 100 mg 0.066 0.660 0.808 
0.094 0.940 
0.079 0.790 
0.088 0.880 
0.077 0.770 

 
 
Gynura procumbens 300 mg 

0.066 0.660 0.288 

0.022 0.220 
0.015 0.150 
0.017 0.170 
0.024 0.240 

 
 
Gynura procumbens 500 mg 

0.011 0.110 0.098 
0.006 0.060 

0.011 0.110 
0.007 0.070 
0.014 0.140 

 

The total amount of ash was calculated in percentage by the following method: 
 

% of sulfate ash =  ୵୲ ୭୤ ୡ୰୳ୡ୧ୠ୪ୣାୱୟ୫୮୪ୣ(ୟ୤୲ୣ୰ ୢ୰୷)ି୵୲ ୭୤ ୡ୰୳ୡ୧ୠ୪ୣ
୵୲ ୭୤ ୡ୰୳ୡ୧ୠ୪ୣାୱୟ୫୮୪ୣ(ୠୣ୤୭୰ୣ ୢ୰୷)ି୵୲ ୭୤ ୡ୰୳ୡ୧ୠ୪ୣ

 

 The percent calculation of total sulfate ash is demonstrated below - Sample to be taken: 1g, Weight of 
the crucible= 31.48936 g, Weight of the crucible + sample (before dry) = 32.48937 g, Weight of the 
crucible + sample (after dry) = 31.53960 g 
 
% of sulfate ash = ୵୲ ୭୤ ୡ୰୳ୡ୧ୠ୪ୣାୱୟ୫୮୪ୣ(ୟ୤୲ୣ୰ ୢ୰୷)ି୵୲ ୭୤ ୡ୰୳ୡ୧ୠ୪ୣ

୵୲ ୭୤ ୡ୰୳ୡ୧ୠ୪ୣାୱୟ୫୮୪ୣ(ୠୣ୤୭୰ୣ ୢ୰୷)ି୵୲ ୭୤ ୡ୰୳ୡ୧ୠ୪ୣ
 

                               =       ଷଵ.ହଷଽ଺଴ିଷଵ.ସ଼ଽଷ଺
ଷଶ.ସ଼ଽଷ଻ିଷଶ.ସ଼ଽଷ଺

  × 100 

                               =଴.଴ହ଴ଶସ
ଵ.଴଴଴଴ଵ

 ×100   = 5.02% 
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 Sulfate ash content is used to determine plant 
contaminants and assure the purity and quality of 
the plants. Our plant had a sulfate ash content of 
5.02%.  

 With an atomic absorption spectrophotometer 
(AAS), elements such as Hg, Cd, Ni, Cu, As, Pb, 
Mn, Cr and Co were measured in plant samples. 
The prescribed protocols were followed in the 
processing of leaves. In a porcelain or platinum 
crucible, 1677.7 g of dry plant powder was burned 
at 600℃ till 14.29 g of ash was produced. After 
being progressively heated and dissolved in 25% 
HNO3, the residue was moved to a 25 ml 
volumetric flask. 
 The presence of Hg, Cd, Ni, Cu, As, Pb, Mn 
and Co were detected. However, no traces were 
detected in the case of Cr. The WHO/FDA has 
established permissible levels in herbal medicines 
for arsenic, mercury, lead and cadmium which are 
10, 1, 10, and 0.3 ppm, respectively.13,14 
 The amount of the ten heavy metals was 
determined and listed in table 3 where ‘BDL’ 
indicates below the detection limit. The accepted 
limit is also included in the Table.  
 
Table 3. Heavy metal contents present in Gynura 

procumbens. 
 

Heavy metal Amount 
(ppm) 

Acceptable limit 
(ppm)40 

Hg 0.238 0.50 

Cd 0.001 0.40 

Ni 0.075 67.9 

Cu 0.042 5 

As 0.0.152 0.2 

Pb 0.005 0.2 

Mn 0.212 200 

Cr BDL 0.05 

Co 0.091 0.48 

 

 A thorough analysis of the research results 
revealed that the leaves of G. procumbens contain 
diverse phytochemical constituents having 
antimicrobial activity. The amount of impurities in 
the sulfated ash test is low indicating that the plants 

are safe to use. The amount of heavy metals in the 
plant does not exceed the acceptable limit showing 
the possibility of the plant causing no heavy metal 
poisoning. Detailed research on the Gaynura 
procumbens plant is warranted to open up new 
horizons of the various versatile uses of the plant. 
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