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ARTICLEINO ABSTRACT 
 Nanotechnology, spanning various disciplines, encompasses applications in science 

and technology, particularly in the manipulation of nanoparticles ranging from 1 to 
100nm in size. The leaves and figs of the locally abundant Thespesia populnea, also 
known as the Portia tree, were selected for nanoparticle isolation in this study. For 
characterization, 0.1gm of each sample was mixed thoroughly with 1ml of dimethyl 
sulfoxide (DMSO) in separate tubes. Subsequently, 10µl of the prepared solution was 
analyzed using scanning electron microscopy (SEM) was conducted at 
magnifications ranging from500X to 80,800X, while X-ray diffraction (XRD) was 
performed at 2ɵ values between10–90 for characterization purposes. Antimicrobial 
activity assays involved loading sterilized nutrient agar and potato dextrose agar 
(PDA) with 100µl of Gram-positive bacteria, Gram-negative bacteria, and fungal 
organisms using the disc diffusion method. Zinc nanoparticles exhibited 
antibacterial activity against Gram-positive bacterium Clostridium perfringens, 
Gram-negative bacteria Aeromonas hydrophila, as well as fungi Candida albicans. 
These also shows antioxidant and antiproliferating activity.   
 
Keywords: - Nanoparticles, Zinc oxide, DMSO, SEM, XRD, PDA, FTIR Thespesia 
populnea 

 
1. INTRODUCTION: - 

 
Nanotechnology encompasses the interdisciplinary study of particles ranging in size from 1 to 100 nanometers, 
exhibiting distinctive properties compared to their macroscopic counterparts. The documented applications of 
nanoparticles have broadened across diverse scientific fields such as food science, pharmaceuticals, healthcare, 
engineering, and notably agriculture (Wang et.,al) .These advancements stem primarily from progress in 
chemical synthesis techniques, which, in conjunction with alternative approaches, have the potential to 
enhance and accelerate nanoparticle manufacturing  . Because of their heightened surface energy, 
nanoparticles demonstrate significant reactivity and thermodynamic instability, thus creating numerous 
motivations for synthesizing, advancing, and commercializing them (Lee et.,al 2023). Although nanoparticles 
present beneficial effects, concerns also arise regarding their potential toxicity to humans and plants. 
Nanoparticles typically exhibit unique physiochemical traits, including optical, thermal, and electrical 
properties, differing from those of bulk particles. Typically, the synthesis of nanoparticles involves integrating 
reducing or precipitating agents into their construction process. (Fan Z et.,al  2005).The development of green 
synthesis methods for nanomaterials, excluding harmful chemicals, has become a significant focal point in 
nanoscience research, driving the progress of environmentally sustainable methodologies (Kalpana et.,al 
2018,). Plant-mediated nanoparticle synthesis, a form of green synthesis, has emerged as a viable alternative 
to physical and chemical approaches. Unlike traditional methods, it presents a direct and rapid process utilizing 
safer and eco-friendly substances. Furthermore, aside from addressing environmental concerns such as solar 
interaction, catalysis, and agricultural yield, green synthesis contributes to the production of renewable energy 
(Liu et.,al 2023). Various plants, including Aloe Vera, Punica granatum, and Allium sativum, have been utilized 
for the synthesis of Zinc nanoparticles. While environmentally friendly synthesis techniques for nanoparticles 
are abundant, only a limited number have been applied to Zinc synthesis. The use of green methods for Zinc 
nanoparticle synthesis is favored due to their environmental benefits, avoiding the need for specific chemical 
stabilizers and reducers, and enabling preparation under mild ambient conditions  .In biological synthesis of 
Zinc nanoparticles, raw materials such as plant extracts, microbes, and fungi are employed, allowing for control 
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over shape and size. Characterization techniques such as UV-Vis spectroscopy and X-ray diffraction (XRD) are 
commonly used to confirm the formation and determine the crystalline structure of Zinc nanoparticles .Similar 
to Zinc, various plants have been employed for the synthesis of Iron nanoparticles. The utilization of 
environmentally friendly methods for Iron nanoparticle synthesis is preferred due to their advantages in terms 
of biocompatibility and ease of preparation (Nomal et.,al). Biological synthesis methods involving plant 
extracts, microbes, and fungi are commonly used for the fabrication of Iron nanoparticles, offering control over 
their properties. Characterization techniques such as XRD and SEM are used to analyze the shape, size, and 
crystalline structure of Iron nanoparticles (Jin et.,al). Iron nanoparticles have gained attention for their 
potential applications in fields such as bio sensing, drug delivery, and environmental remediation. 

 
2. Materials & Methods: 

 
2.1 Materials: - 

Leaves and figs of the Thespesia populnea tree, DMSO (Dimethyl Sulfoxide), ZnO, Nutrient agar media, 
Ethanol, Potato Dextrose agar, Double distilled water, PH Meter  
 
Synthesis of Zinc Oxide Nanoparticles: 
For the preparation of Zinc Oxide nanoparticles, 4 grams of Zinc Sulphate heptahydrate is dissolved in 100 mL 
of leaf, fruit and stem extracts each, in 3 different flasks. Then, the pH of the mixture was adjusted to 7.0, by 
the drop-wise addition of 0.02 M aqueous NaOH solution. The solutions are then heated over a water bath for 
2 hours at 60oC. The solutions are then centrifuged for 10 minutes at 4000rpm. The supernatant is discarded 
and the nanoparticles (pellet) are collected and dried in a hot air oven (Bahrulolum et.,al 2021). 
 
Characterization 
UV Visible:- 
Eppendorf tubes are labeled with specific parameters for each Nanoparticle, and 0.1gm of Zn NPs are mixed 
with DMSO in each tube. Subsequently, 10µl of the resulting sample is transferred into quartz cuvettes, 
followed by the addition of 1ml of distilled water and thorough mixing. Readings are then obtained using a UV-
Visible spectrophotometer within the range of 200-600nm. UV-Vis spectroscopy proves to be invaluable for 
identification, as unique peaks emerge at distinct wavelengths of light owing to the presence of SRP electrons 
on NP surfaces. Zn NPs' optical properties and concentrations are determined utilizing UV-Vis spectroscopy 
(Somu et.,al 2022). 
 
SEM Analysis of Zn NP’s:- 
The Scanning Electron Microscope (SEM) was utilized to capture morphological images across a diverse array 
of samples, offering magnification ranging from 500X to 80,800X. The microphotographs of nanocomposites 
emerged under the influence of high-energy electron beams. Through the interaction between electrons and 
sample atoms, signals are generated, revealing the composition and surface morphology of the synthesized 
nanocomposites. SEM boasts resolutions finer than a nanometer and allows specimen observation even in wet 
conditions. By detecting scattered electrons, SEM provides comprehensive insights into the surface 
morphology of the sample (Hall et.,al 2007). 
 
XRD Analysis of Zn NP’s:- 
Utilizing Zn Kα (λ =1.540 ˚ A) as the radiation source, a crystallographic analyzer facilitated the examination 
of Cu NPs with a scan speed of 0.4°/min and a 2θ range spanning 10–90. Through XRD analysis, the 
compound's crystal structure and chemical composition were successfully determined. Additionally, X-ray 
energy-dispersive spectroscopy was employed to evaluate the chemistry of the nanoparticles (Zhang et.,al 
2022). 
 
FTIR Analysis of Zn NP’s:- 
The bonding characteristics of the thick films were assessed by Fourier-transform infrared spectrometer 
(FTIR), scanning from 500 to 4000 cm-1 at a resolution of 2 cm-1. This analysis aimed to ascertain the presence 
of functional groups within the synthesized ZnO NPs (Alarifi et al 2019). 
 
Anti-bacterial activity of Zn nanoparticles:  
The Nutrient agar media preparation began by adding 1.3gms of nutrients to 100ml of distilled water in a 
conical flask, ensuring thorough mixing, followed by the addition of 2gms of agar. A cotton plug was then placed 
at the mouth of the conical flask to cover it. Petri dishes were meticulously cleaned with ethanol and securely 
packed. The media and plates underwent sterilization in an autoclave at 121℃ temperature and 15lbs pressure 
for 15 minutes. Once solidified, 100µl of microorganisms were evenly spread on the plates using an L-shaped 
rod, and wells were created with a cork borer. Subsequently, 10µl of respective Zn nanoparticle solutions were 
loaded into the designated wells. The plates were then incubated at 37℃ to promote microbial growth, and the 
antibacterial activity was evaluated by observing and measuring the zones of inhibition around each well. This 
assessment encompassed five gram-negative bacteria: Bacillus subtilis, Bacillus licheniformis, Clostridium 
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perfringens, Staphylococcus epidermidis, and Staphylococcus aureus, as well as five gram-positive bacteria: 
Aeromonas hydrophila, Vibrio cholera, Escherichia coli, Pseudomonas aeruginosa, and Salmonella enterica( 
Mendes et.,al 2022). 
 
Anti-fungal activity of Zn nanoparticles:  
The preparation of Potato Dextrose Agar Nutrient media commenced by combining 100ml of distilled water 
with 1.3gms of nutrient in a conical flask, ensuring thorough mixing before adding 2gms of agar and mixing 
again. A cotton plug was fashioned to cover the flask's mouth. Petri dishes underwent meticulous cleaning with 
ethanol before being securely packed. The media and plates underwent sterilization in an autoclave at 121℃ 
and 15lbs pressure for 15 minutes, after which the autoclave was turned off upon reaching the specified 
pressure. Subsequently, the media and plates were transferred to a cleaned laminar airflow hood. Once opened, 
the media was poured into the plates and allowed to solidify for 10 to 15 minutes before closing the plates. 
Following solidification, 100µl of microorganisms were evenly spread on the plates using an L-shaped rod, and 
wells were created with a cork borer, each labeled with sample numbers. Ten microliters of respective Zn 
nanoparticle solutions were loaded into the designated wells. The plates were then incubated at 37℃ to 
promote microbial growth, and the anti-fungal activity was assessed by observing and measuring the zones of 
inhibition around each well. This assessment encompassed five fungal organisms: Aspergillus niger, 
Aspergillus flavus, Candida albicans, Saccharomyces cerevisiae, and Phytophthora infestans (Abomuti et,al  
2021; Xu et.,al 2021) 
 

Results:- 
 

Characterization 
U.V.Visible:- 

Zn stem 

 

 
 

Zn Leaf 

 

 
 

GRAPH 1- In the above graph high optical density is observed at 348nm 

GRAPH 2- In the above graph high optical density is observed at 

348nm 
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Zn fruit 

 

 
 

SEM Analysis 
Zn stem 

 
 

Zn leaf 

 
 

Zn fruit 

 
 
Morphology and the size of the Zn NPs were detected using the Scanning Electron Microscope (SEM). It is 
concluded from given figures that the particles in the samples were compactly arranged and were almost 
spherical in shape. However, the study shows the size range is 20 nm - 120µm, with an average size of 64 nm. 
 

 

GRAPH 3- In the above graph high optical density is observed at 348nm 
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XRD Analysis 

Zn Stem 

 

 
Zn Leaf 

Zn fruit 

 

 
 

FTIR Analysis 
Zn Stem 

 

 
 

GRAPH 6- XRD Pattern of synthesized Zn Nanoparticle using T.populnea  stem  

extract  highest peak is observed t 2ɵ = 370 

GRAPH 5 - XRD Pattern of synthesized Zn Nanoparticle using T.populnea  leaf  

extract highest peak The highest peak is observed at 2ɵ = 370 

GRAPH 4 - XRD Pattern of synthesized Zn Nanoparticle using T.populnea  

fruit extract highest peak is observed t 2ɵ = 370 
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432, 457 cm⁻¹ :  Zn-O stretching, characteristic of zinc oxide formations. 
483, 617 cm⁻¹ :  Further Zn-O vibrations or interactions with organic cappings. 
828, 835 cm⁻¹ :  Suggestive of organic molecule interactions or out-of-plane aromatic C-H 
bends.  
1020, 1112 cm⁻¹ :  C-O stretching, typical in organic ethers or esters. 
1195, 1198 cm⁻¹ :  C-N stretching, indicating the presence of amines. 
1379, 1384 cm⁻¹ :  C-H bending, possibly from organic ligands. 
1627, 1772 cm⁻¹ :  Amide I bands or C=C stretching, suggesting complex organic modifications.  
2424, 3402 cm⁻¹ :  Possible CO₂ or triple-bond stretches. 
3452, 3528 cm⁻¹ :  Broad O-H stretching from hydroxyl groups or water molecules. 
 
 

Zn Leaf 

 
 
457, 483 cm⁻¹   :  Zn-O stretching vibrations, typical of zinc oxide. 
 617, 835 cm⁻¹   :  C-H out-of-plane bends or Si-O stretching. 
828, 1022 cm⁻¹   :  C-O stretching in ethers or esters, indicating organic coatings. 
1105, 1198 cm⁻¹   :  C-N stretching in amines or complex ring structures. 
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1379, 1384 cm⁻¹   :  C-H bending vibrations, possibly from methyl groups. 
1627, 1772 cm⁻¹   :  Amide bands or C=C stretching vibrations in unsaturated carbonyl 
compounds. 
2424, 3402 cm⁻¹   :  High wavenumber peaks often from multiple bonded or absorbed 
atmospheric gases like CO₂. 
3452, 3528, 3540 cm⁻¹ :  Broad O-H stretch vibrations indicating hydrogen bonding or absorbed 
moisture. 
 

Zn Fruit 

 
 
432, 457 cm⁻¹ : Indicative of Zn-O stretching vibrations, showing zinc oxide presence.  
483, 617 cm⁻¹ :  Further evidence of Zn-O interactions, possibly with organic coatings.  
828, 835 cm⁻¹ :  Organic interactions or C-H out-of-plane bends in aromatic rings. 
1022, 1112 cm⁻¹ : C-O stretching in ethers or esters, showing organic surface modifications. 
1195, 1198 cm⁻¹ : C-N stretching vibrations, likely amines or nitriles. 
1379, 1384 cm⁻¹ : C-H bending vibrations from organic coatings. 
1627, 1772 cm⁻¹ : Amide bands or C=C stretching in unsaturated compounds. 
2424, 3402 cm⁻¹ : High wavenumber peaks from atmospheric adsorption or multiple   bonded systems. 
3452, 3528 cm⁻¹ : Broad O-H stretching, indicative of hydrogen bonding or moisture. 
 
Antimicrobial activities 
Effect of Zinc Nano Particle on gram positive bacteria 
 

S.No organism 
Stem Leaf Fruit 
100 
µg 

250 
µg 

500 
µg 

100 
µg 

250 
µg 

500 
µg 

100 
µg 

250 
µg 

500 
µg 

1 Bacillus subtilis  8 8 10 10 12 16 7 9 12 
2 Bacillus licheniformis 10 11 13 10 11 16 8 10 11 
3 Clostridium perfringens 12 14 16 15 20 25 10 12 15 
4 Staphylococcus epidermidis 10 11 14 12 14 17 10 12 13 
5 Staphylococcus aureus 8 10 14 13 15 18 0 9 12 

 
Effect of Zinc Nano particle on gram negative bacteria 
 

S.No organism 
Stem Leaf Fruit 

100 
µg 

250 
µg 

500 
µg 

100 
µg 

250 
µg 

500 
µg 

100 
µg 

250 
µg 

500 
µg 
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1 Aeromonas hydrophila 10 13 15 13 16 21 8 11 8 

2 vibrio cholera 0 0 8 10 12 15 8 8 12 

3 Escherichia coli 0 8 11 10 10 11 8 8 10 

4 pseudomonas aeruginosa 8 10 11 10 11 13 8 12 13 

5 salmonella enterica 8 9 13 12 14 16 8 12 15 

 
Effect of Zinc Nano particle on Fungi 
 

S.No Organism 
Stem Leaf Fruit 

100 
µg 

250 
µg 

500 
µg 

100 
µg 

250 
µg 

500 
µg 

100 
µg 

250 
µg 

500 
µg 

1 Aspergillus niger 0 0 8 0 0 0 0 8 8 

2 Aspergillus flavus 0 0 0 0 0 9 0 0 8 

3 Candida albicans 0 10 13 10 11 16 8 11 14 

4 saccharomyces cerevisiae 0 0 8 0 8 8 0 0 9 

5 phytophthora infestans 8 9 9 10 10 13 8 10 13 
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1. Bacillus subtilis 

 
2. Bacillus licheniformis 

 

 
3. Clostridium perfringens 

 

 
4. Staphylococcus epidermidis 
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5. Staphylococcus aureus 

 

 
6. Aeromonas hydrophila 

 

 
7. vibrio cholera 

 

 
8. Escherichia coli 

 
 
 



 

2716       5877Kuey, 30(6), /   Prof. B.Sujatha , Sara Palaparthy 

  

 
9. Pseudomonas aeruginosa 

 

 
10. Salmonella enterica 

 

 
11. Aspergillus flavus 

 

 
12. Aspergillus niger 
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13. Candida albicans 

 

 
14. Phytophthora infestans 

 

 
15. Saccharomyces cerevisiae 

 
Evaluation of antioxidant activity by DPPH radical scavenging method 
Free radical scavenging activity of different chemical compounds were evaluated. In brief, 0.1 mM solution of 
DPPH in ethanol was prepared. This solution (1 ml) was added to 3 ml of different compounds in ethanol at 
different concentration (200, 400, 600, 800 and 100 µg/ml). The mixture was shaken vigorously and allowed 
to stand at room temp for 30 min. then, absorbance was measured at 517 nm by using spectrophotometer (UV-
VIS Shimadzu). Reference standard compound being used was ascorbic acid and experiment was done in 
triplicates. Lower absorbance of the reaction mixture indicated higher free radical activity. Ascorbic acid at 
various concentrations (20 to 100 μg/ml) was used as standard (Kalaimurugan  et.,al ; Asif et.,al) .The percent 
DPPH scavenging effect was calculated by using following equation. 
DPPH scavenging effect (%) or Percent inhibition = A0 - A 1 / A0 × 100.  
Where  
A0 was the Absorbance of control reaction and  
A1 was the Absorbance in presence of test or standard sample. 
Zn Stem 

 Concentration (µg) Od Percent reduction 

Zn stem 

62.5 2.34 21.48 
125 2.18 26.85 
250 1.62 45.64 
500 1.15 61.41 
1000 0.99 66.78 
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   IC 50 505.47 

 
 
Zn Leaf 

  Concentration (µg) Od Percent reduction 

Zn leaf 

62.5 2.19 26.51 
125 2.04 31.54 
250 1.83 38.59 
500 1.37 54.03 
1000 0.86 71.14 

    IC 50 507.13 
 

 
 

 
 
Zn Fruit 

  Concentration (µg) Od Percent reduction 

Zn Fruit 

62.5 2.15 27.85 
125 2.03 31.88 
250 1.95 34.56 
500 1.32 55.70 
1000 0.9 69.80 

   IC 50 518.11 
 
FRAP assay  
The assay was carried out for different extracts as demonstrated by Lim et al. (2013) with slight modifications. 
Three hundred millimolar of acetate buffer (pH 3.6), 20 mM TPTZ solution (40 mM HCl) and 20 mM FeCl3 

y = 0.0473x + 26.091

R² = 0.801

0.00

20.00

40.00

60.00

80.00

0 200 400 600 800 1000 1200

Zn stem

y = 0.0472x + 26.063
R² = 0.977

0.00

20.00

40.00

60.00

80.00

0 200 400 600 800 1000 1200

Zn leaf

y = 0.0462x + 26.063
R² = 0.9543

0.00

20.00

40.00

60.00

80.00

0 200 400 600 800 1000 1200

Zn fruit
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(Water) were mixed together in the ratio of 10:1:1 to make FRAP solution and tested against extracts by allowing 
it to react with the FRAP solution in the ratio of 1:30 for 30 min in dark at 37°C. The blue colored product 
(Ferrous tripyridyltriazine complex) was formed and absorbance was taken at 593nm spectrophotometrically.  
Ascorbic acid at various concentrations (20 to 100μg/ml) was used as standard. 
Zn stem  

 
Zn leaf 

 
 

compound Concentration (µg) Od percent reduction 

Zn leaf 

62.5 1.52 16.99 
125 1.28 30.09 
250 0.9 50.85 
500 0.84 54.12 
1000 0.69 62.32 

  IC 50 561.58 
 

 
 

Zn Fruit 
compound Concentration (µg) Od percent reduction 

Zn Fruit 

62.5 1.37 25.18 
125 1.01 44.84 
250 0.86 53.03 
500 0.69 62.32 
1000 0.53 71.05 

  IC 50 355.13 
 
 

y = 0.0386x + 31.526
R² = 0.7198

0.00

20.00

40.00

60.00

80.00

0 200 400 600 800 1000 1200

Zn Stem

y = 0.041x + 26.975
R² = 0.698

0.00

20.00

40.00

60.00

80.00

0 200 400 600 800 1000 1200

Zn Leaf

compound Concentration (µg) Od percent reduction 

Zn stem 

62.5 1.43 21.90 
125 1.15 37.19 
250 0.94 48.66 
500 0.72 60.68 
1000 0.66 63.95 

  IC 50 478.60 
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H2O2 Scavenging Activity 
Scavenging activity of hydrogen peroxide by the plant extract was estimated using the method of Ruch et 
al.(1989) with little modification. 4 mmol/L solution of H2O2 was prepared in PBS (pH 7.4). Plant extract (4 
mL), prepared in distilled water at various concentration was mixed with 0.6 mL of 4 mmol/L H2O2 solution 
prepared in PBS and incubated for 10 min. The absorbance of the solution was taken at 230 nm against a blank 
solution containing the plant extract in PBS without H2O2. Ascorbic acid was used as positive control. The 
amount of hydrogen peroxide radical inhibited by the extract was calculated using the following equation: 
H2O2 radical scavenging activity=(Acontrol-Atest)/Acontrol×100 
Where Acontrol is the absorbance of H2O2 radical+methanol; Atest is the absorbance of H2O2 radical+sample 
extract or standard. 
 

compound Concentration (µg) Od percent reduction 

Zn stem 

62.5 1.36 25.27 
125 1.19 34.62 
250 0.96 47.25 
500 0.73 59.89 
1000 0.54 70.33 

  IC 50 443.57 
 

 
 

compound Concentration (µg) Od percent reduction 

Zn leaf 

62.5 1.48 18.68 
125 1.31 28.02 
250 0.99 45.60 
500 0.78 57.14 
1000 0.51 71.98 

  IC 50 495.45 

y = 0.0401x + 35.759
R² = 0.7531

0.00

20.00

40.00

60.00

80.00

0 200 400 600 800 1000 1200
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y = 0.0448x + 30.128
R² = 0.8724
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compound Concentration (µg) Od percent reduction 

Zn Fruit 

62.5 1.38 24.18 
125 1.14 37.36 
250 0.96 47.25 
500 0.65 64.29 
1000 0.43 76.37 

  IC 50 389.28 
 

 
 
In vitro anti-inflammatory activity  
Inhibition of albumin denaturation  
Methods of Mizushima and Kobayashi were followed with minor modifications. The reaction mixture was 
consisting of test extracts and 1% aqueous solution of bovine albumin fraction, pH of the reaction mixture was 
adjusted using a small amount at 370C Hcl. The sample extracts were incubated at 370C for 20 min and then 
heated to 510C for 20 min after cooling the samples the turbidity was measured spectrophotometrically at 660 
nm. The experiment was performed in triplicate. Percent inhibition of protein denaturation was calculated as 
follows,  
% inhibition= [{Abs control- Abs sample}/Abs control] x 100,  
Where, Abs control is the absorbance without sample, Abs sample is the absorbance of sample 
extract/standard.  
 

 Conc (µg/ml) OD Percent inhibition 

Zn stem 

62.5 1.49 30.37 
125 1.28 40.19 
250 1.04 51.40 
500 0.99 53.74 
1000 0.83 61.21 

y = 0.053x + 23.741
R² = 0.8813

0.00

10.00

20.00
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y = 0.0514x + 29.991
R² = 0.8841
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 Conc (µg/ml) OD Percent inhibition 

Zn leaf 

62.5 1.45 32.24 
125 1.19 44.39 
250 1.03 51.87 
500 0.97 54.67 
1000 0.74 65.42 

 

 
 

 Conc (µg/ml) OD Percent inhibition 

Zn fruit 

62.5 1.38 35.51 
125 1.02 52.34 
250 0.84 60.75 
500 0.72 66.36 
1000 0.53 75.23 

62.5
125

250

500

1000

30.37 40.19 51.4 53.74 61.21

0

200
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Membrane stabilization test  
Preparation of red blood cells (RBCs) suspension  
Fresh whole human blood (10 ml) was collected and transferred to the centrifuge tubes. The tubes were 
centrifuged at 3000 rpm for 10min and were washed three times with equal volume of normal saline. The 
volume of blood was measured and reconstituted as 10% v/v suspension with normal saline 
 
Hemolytic activity  
The hemolysis assay was determined according to Slowing et al. (2009) with some modifications. Human blood 
type A cells were obtained from Centro de Hematologia e Hemoterapia do Ceará (HEMOCE) and prepared by 
washing them six times with 50 Mm Tris-HCl, pH 7.6, containing NaCl 0.15 M (TBS). Following the last wash, 
red blood cells (RBC) were diluted to 1/10 of their volume with TBS. The assay was performed by mixing 0.3 
mL of the RBC solution with 1.2 mL of 70% EtOH crude extract and DMC, EtOAc and Aq fractions (12.5, 25, 
50, and 100 µg mL-1); 1.2 mL of distilled water was set as a positive control and 1.2 mL of TBS as a negative 
control. The mixtures were vortexed, left for 2 h at room temperature, and then centrifuged at 4,000 x g for 10 
min at 4°C. Absorbance of the supernatants was measured at 541 nm in a UV-Vis spectrophotometer. The 
percentage of hemolysis of each fraction was calculated using the expression below:  
Hemolytic activity = Abs sample−Abs negative control/ Abs positive control – Abs negative control X 100 
 

 Conc (µg/ml) OD Percent inhibition 

Zn stem 

62.5 1.428 0.18 
125 1.415 1.32 
250 1.395 3.07 
500 1.378 4.56 
1000 1.339 7.98 

 

 
 

62.5
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35.51 52.34 60.75 66.36 75.23
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 Conc (µg/ml) OD Percent inhibition 

Zn Leaf 

62.5 1.421 0.79 
125 1.407 2.02 
250 1.397 2.89 
500 1.379 4.47 
1000 1.351 6.93 

 

 
 
Proteinase inhibitory action  
The test was performed according to the modified method. The reaction mixture (2 ml) was containing 0.06 
mg trypsin, 1 ml of 20 mM Tris-HCl buffer (pH7.4) and 1ml test sample of different concentrations of different 
solvents. The reaction mixture was incubated at 370C for 5 min and then 1ml of 0.8% (W/V) casein was added. 
The mixture was inhibited for an additional 20 min, 2 ml of 70% perchloric acid was added to terminate the 
reaction. Cloudy suspension was centrifuged and the absorbance of the supernatant was read at 210 nm against 
buffer as blank. The experiment was performed in triplicate. The percentage of inhibition of proteinase 
inhibitory activity was calculated.  
% inhibition of denaturation = 100 × (1 − A2/A1), (3) 
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Where A1 = absorption of the control sample, and A2 = absorption of the test sample. 
 

 Conc (µg/ml) OD Percent inhibition 

Zn Leaf 

62.5 0.91 25.16 
125 1.19 42.77 
250 1.37 50.29 
500 1.63 58.22 
1000 1.71 60.18 

 Conc (µg/ml) OD Percent inhibition 

CHL 

62.5 0.89 23.48 
125 0.96 29.06 
250 1.29 47.21 
500 1.48 53.99 
1000 1.64 58.48 

 

 
 

 Conc (µg/ml) OD Percent inhibition 

CHS 

62.5 0.93 26.77 
125 1.25 45.52 
250 1.58 56.90 
500 1.89 63.97 
1000 2.08 67.26 
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Antiproliferative activity  
Evaluation of antiproliferative activities of plant extract was done by yeast Saccharomyces cerevisiae model. 
 
Yeast inoculum preparation  
The yeast was inoculated with sterilized potato dextrose broth and incubated at 37°C for 24 h and it was referred 
as seeded broth.  
 
Determination of cell viability  
Cell viability assay was performed with 2.5 mL of potato dextrose broth and 0.5 mL of yeast inoculum in four 
separate test tubes. In the first test tube distilled water, in second test tube quercetin (Sigma-Aldrich) as 
standard (1 mg/mL), in third and fourth test tubes plant extract (10 mg/mL and 5 mg/mL respectively) was 
added. All tubes were incubated at 37°C for 24 hours. In the above cell suspension, 0.1%methylene blue dye 
was added in all tubes and they were observed under low power microscope. The number of viable cells, those 
does not stain and look transparent with oval shape while dead cells get stained and appeared blue in color 
were counted in 16 chambers of hemocytometer and the average number of cell was calculated. The percentage 
of cell viability was calculated using the formula. 
% Cytotoxicity = No. of dead cells/ No. of viable cell + No. of dead cells X 100  
 

Compound Concentration µg/ml % Cytotoxicity 

Zn stem 

62.5 11.5 
125 18.4 
250 24.8 
500 45.9 
1000 65.2 

 

 

62.5
125

250

500

1000

26.77 45.52 56.9 63.97 67.26

0

200

400

600

800

1000

1200

1 2 3 4 5

CHS

Conc (µg/ml) Percent inhibition CHS

62.5
125

250

500

1000

11.5 18.4 24.8 45.9 65.2

0

200

400

600

800

1000

1200

1 2 3 4 5

Zn stem

Concentration µg/ml % Cytotoxicity



2727                                                      Sara Palaparthy, Prof. B.Sujatha / Kuey, 30(6), 5877 

 
Compound Concentration µg/ml % Cytotoxicity 

Zn Leaf 

62.5 13.2 
125 21.6 
250 42.6 
500 58.9 
1000 71.6 

 

 
 

 
 

Compound Concentration µg/ml % Cytotoxicity 

Zn fruit 

62.5 16.3 
125 26.8 
250 54.1 
500 67.3 
1000 76.9 

 

62.5
125

250

500

1000

13.2 21.6 42.6 58.9 71.6

0

200

400

600

800

1000

1200

1 2 3 4 5

Zn leaf

Concentration µg/ml % Cytotoxicity

62.5
125

250

500

1000

16.3 26.8 54.1 67.3 76.9

0

200

400

600

800

1000

1200

1 2 3 4 5

Zn fruit

Concentration µg/ml % Cytotoxicity



 

2728       5877Kuey, 30(6), /   Prof. B.Sujatha , Sara Palaparthy 

  

      
Control cells                                                                 Treated cells 

 
 

Conclusion 
 
The present study shows the synthesis, Characterization of Zn NPs, these NP’s acts against upon Gram positive, 
Gram negative bacteria & Fungi through disc diffraction methods. These Zn Nanoparticles also shows 
antioxidant, antiproliferation activities.  
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