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Herbal plants have been used, in light of their responsiveness and wide 
availability, for the construction of a pioneering nanomaterial. In this study, 
a colloidal suspension of gold nanoparticles (GNPs) was synthesized from 
an extract of Madhuca longifolia (ML) using chloroauric acid.  For 
biomedical applications, Madhuca longifolia (ML) was used as a 
bioreductant as well as a capping agent The formed ML-GNPs were 
analyzed using different analytical techniques, antioxidant assays, and 
thiazolyl blue formazan assay against A549 cell lines to evaluate clinical 
relevance. They were further evaluated for their influence on antimicrobial 
activity using a disc diffusion test against two different microorganisms, 
Proteus vulgaris and Micrococcus luteus. The ML-GNPs produced had 
good antioxidant, antibacterial, and anticancer activities. The conformation 
of the XRD spectra with prominent characteristic planes was indexed to 
the face-centered cubic (fcc)-structured GNPs. Surface morphology 
analysis was used to determine the particle size of the GNPs. Fourier 
transform infrared spectra of the samples were used to determine the 
analogs for strong H bonding. The MIC values of biogenic GNPs against 
both strains of Proteus vulgaris and Micrococcus luteus was calculated as 
0.29 and 0.96 g/mL, respectively, and triclosan was considered as 0.4 and 
2 g/mL, respectively. The findings of this study will be beneficial for future 
studies of the therapeutic potential of ML-GNPs. Actively, ML-GNPs can 
be a capable material for formulating nanomedicines after subsequent 
clinical experiments. 
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INTRODUCTION 
 

Nanotechnology focuses on the concentration and formation of nanoparticles (NPs) 

through wide variations in their shape, size, and chemical composition. Numerous 

therapeutic and commercial uses have been developed because of the unique features of 

NPs. Metal nanoparticles are well known and have attracted attention because of their 

optical characteristics. Gold nanoparticles (GNPs) are the most widely investigated 

nanostructures for biological applications (Kucherenko et al. 2019). GNPs offer a 

distinctive viewpoint through enabling the nanoscale miniaturization of electrochemical 

sensors. The size of GNPs, which have a gold core and gold surface coating, can range 

from a few to several hundred nanometers. GNPs have made major contributions to the 

field of biomedical applications because of their interesting and distinctive 

physicochemical features. 

GNPs can be formed using various physical, chemical, and biological methods 

(Khan et al. 2014; Sengani et al. 2017; Jayashree et al. 2022). GNPs can be produced by 

chemical degradation (Shameli et al. 2010), electrochemically (Yin et al. 2003), X-ray 

irradiation (Darroudi et al. 2013), ultra-radiation treatment (Darroudi et al. 2011a), 

photochemical reduction (Kutsenko and Granchak 2009), ultrasonic aid (Darroudi et al. 

2012), microwave (Kahrilas et al. 2014), and laser ablation (Darroudi et al. 2011a,b). 

Although GNPs are biocompatible, the use of toxic substances during the manufacturing 

process results in poisonous chemicals being adsorbed on their surfaces, severely 

restricting their use in the medical field (Smitha et al. 2009; Panda and Deepa 2011). 

Because of the use of toxic chemicals and expensive methodologies that result in unwanted 

byproducts, physical and chemical approaches are destructive and affect the environment 

and living beings, whereas biological synthesis can be an easy, inexpensive, and 

environmentally beneficial alternative (Patil and Kim 2017; Dhayalan et al. 2021). Plants 

(Patil et al. 2017; Tahir et al. 2023; Patil et al. 2018), and microbes (Patil et al. 2019) are 

the only two examples of sources that are biological synthesis that act as stabilizing and 

reducing agents. The use of plant extracts in the biotic synthesis of NPs is unusual because 

it is simpler, more stable, and has a faster pace of synthesis than other biological media. 

The reduction of gold chloride to metallic gold can be implemented using a variety of 

methods, including chemical reduction, electrochemical reduction, and photoreduction. 

The choice of method will depend on the specific application (Homa et al. 2022). The 

reduction of metallic ions to Au(0) occurs when polyphenolic compounds undergo a keto-

enol form transition during the manufacture of GNPs. In kaolin-supported GNPs, kaolin 

interceded by mentha extract were described as green refractories by Yang et al. (2022).  

 Ahati et al. (2022) reported a new chemotherapeutic drug containing GNPs and 

Citrus reticulata seed juice for dealing with carcinoma. The biosynthesized GNPs 

scavenged DDPH with an IC50 of 87 μg/mL. The prepared nanoparticles were toxic to 

THP-1 cells (Abdoli et al. 2021). Several plant extracts, including coriander, mango, 

Gymnocladus assamicus, Aloe vera, Piper nigrum, Eucalyptus globules, Sida cordifolia, 

Rosa damascene, Pogostemon benghalensis, olive, Rosa indica, Pistacia integerrima, 

Lippia citriodora, Sweet scented geranium, and pomegranate, have been extensively 

studied as reductants for gold salts used in the manufacture of GNPs (Elia et al. 2014). 

In a comparative analysis of the synthesized nanoparticles, silver nanoparticles 

(AgNPs) derived from the Blumea lacera (B. lacera) leaf extract demonstrated notable 

anticancer and antioxidant activities. Against the human lung carcinoma cell line A549, 

AgNPs exhibited a minimal inhibition concentration (IC50) of approximately 20 μg/mL, 
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indicating their potential as eco-friendly anticancer agents. Moreover, AgNPs displayed 

robust antioxidant properties, with an IC50 value of approximately 6 μg/mL, demonstrating 

their effectiveness in neutralizing oxidative stress. The synthesized AgNPs, characterized 

by a sharp surface plasmonic resonance band at 430 nm and spherical morphology with an 

average particle size of 12.52 nm, present a promising avenue for cancer treatment and 

antioxidative interventions. (Pandey et al. 2023) 

On the other hand, palladium nanoparticles (PdNPs) generated through biogenic 

synthesis using Madhuca longifolia leaves (MLE) have demonstrated their own set of 

activities (Chinky et al. 2023). In the biological screening, MLE@PdNPs were tested 

against human lung cancer cells A549 and various bacterial strains, including S. aureus, K. 

pneumonia, Salmonella, and E. coli. The IC50 value against lung cancer cells A549 was 

calculated to be 29.2 μg/mL, suggesting its potential biomedical applications. Additionally, 

MLE@PdNPs exhibited anti-bacterial activity, with IC50 values ranging from 26.0 to 35.2 

μg/mL against S. aureus, K. pneumonia, Salmonella, and E. coli bacterial strains, indicating 

their efficacy in combating bacterial infections (Gangwar et al. 2023). While both AgNPs 

from B. lacera and PdNPs from MLE show promising anticancer activities, AgNPs excel 

in antioxidant properties. On the other hand, MLE@PdNPs demonstrated effectiveness 

against both lung cancer cells and bacterial strains, highlighting their potential for versatile 

biomedical applications. The choice between the two nanoparticles depends on the specific 

requirements of the intended application, whether it is cancer treatment, antioxidative 

interventions, or antibacterial therapy. 

Due to the global emphasis on green nanotechnology research, a variety of 

nanomaterials are now being used in applications that are both medically and 

environmentally acceptable. Scientists are interested in investigating the green synthesis of 

GNPs by utilizing plants’ secondary metabolites due to a number of advantages over 

traditional physical and chemical synthesis, including a straightforward, one-step synthesis 

process, cost-effectiveness, energy efficiency, and biocompatibility (Hosny et al. 2022). 

This study describes an ecologically acceptable approach to produce GNPs using Madhuca 

longifolia extract and gold ion reduction. The biosynthetic process was investigated using 

ultraviolet (UV) spectroscopy and the crystal structure was resolved using X-ray diffraction 

(XRD). The biological compounds were analyzed using Fourier transform infrared (FTIR) 

spectroscopy. The high-resolution transmission electron microscopy (HR-TEM) analysis 

was used to study the morphology of GNPs generated throughout the biosynthesis process. 

The antioxidant, antibacterial, and anticancer properties of the ML- and ML-GNPs were 

also studied. 

 

 

EXPERIMENTAL 
 
Materials 

Glass trial tubes, mugs, conical flasks, gauging jars, petri dish and funnels, were 

obtained from Airblow Pvt. Ltd., Chennai, Tamilandu. 
Chemicals, such as chloroauric acid, dimethyl sulfoxide (DMSO), (DPPH)- CAS 

Number: 1898-66-4, sulfuric acid, methanol, ascorbic acid, monosodium phosphate 

(MSP), thiazolyl blue formazan, disodium hydrogen phosphate, ethylene diamine tetra 

acetic acid, ammonium molybdate, acridine orange, sodium bicarbonate, and NaCl, were 

all obtained was purchased from SRL, Bombay, India. Cell culture: A549 was obtained 

from the National Center for Cell, India. The culture media included penicillin, 
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gentamycin, amphotericin, streptomycin, fetal calf serum, and casein acid hydrolysate. The 

bacteriological samples Escherichia coli and Staphylococcus aureus were obtained from 

Microbial Type Culture Collection and Gene Bank (MTCC), Chandigarh, India 

(https://mtccindia.res.in). 
 

Taxonomy and Collection of Seed Extract 
Madhuca longifolia seeds (family Sapotaceae) were freshly collected from the 

arenas of Pollachi and Coimbatore districts, TamilNadu, India. The following active 

chemical and biological molecules constituents are present in seed extract of Madhuca 

longifolia  such as oleanolic acid, madhunolic acid, madhushazone, madhusalmone, 3′,4′-

dihydroxy-5,2′-dimethoxy-6,7-methylendioxy isoflavone, saponin A&B, D-glucose, L-

rhamnose, L-arabinose, D-fructose, triglyceride of palmito-distearin, triglyceride of oleo- 

stearo-palmitin, nonacosane, and linoleic acid (Roat et al. 2023). The seeds were 

meticulously cleaned, and the cut pieces were stored in sunshine for an entire week. The 

dried seed pieces were powdered and cooked in water by refluxing for 60 min. The 

powdered seed powder was stored at -25 °C for further use. Deionized water (100 mL) 

containing fine seed powder (5 g) was heated for 30 min before cooling and weeding using 

Whatman filter paper No. 1. 

 

Preparation of Metal Nanoparticles 
  A consistent amount (1 mL) of produced seed extract were transferred to ten distinct 

glass tubes, followed by the addition of 1×10-4 M chloroauric acid in 0.1 to 0.5 mL 

increments to various collections. Subsequently, 10 mL of deionized H2O was added and 

allowed to complete the reaction. The pH range of 7 to 13 was used to test the chemical 

stability of GNPs. Based on their characterization, the ideal synthetic condition (pH 7.0 at 

room temperature) was deduced, and a capacity of 0.4 mL of tumbling agent (Seed - 

Madhuca longifolia) was required to produce nanoparticles by dissolving gold ions. 

 

Characterization of Metal Nanoparticles  
An ultraviolet–visible spectroscopy was used to measure the absorbance of ML-

GNPs. A UV-1601 spectrophotometer (Shimadzu, Kyoto, Japan) was used to retrieve 

spectral data from the colloidal gold suspension itinerant from 200 to 1100 nm. The 

purpose was to pinpoint the functional component that was reduced by gold ions and 

nanoparticle formation. The IR spectra in the region from 500 to 4000 cm-1 were analyzed 

for NPs. The XRD technique used to evaluate the crystallite size of synthesized GNPs. HR-

TEM was achieved using FEI Tecnai (OR, USA). 

 

Antioxidant Activity 
2, 2-Diphenyl-1-picrylhydrazyl (DPPH)  

This analysis was performed to assess the capacity of the seed extract to scavenge 

free radicals (Faramarzi and Hrootanfar 2011). The experimental solutions (10 to 100 

g/mL) were cultivated with a freshly prepared solution of DPPH in methyl alcohol (4/1000 

w/v) in a series of dilutions. After 30 min of mixing, the reaction was allowed to proceed 

at room temperature. The absorbance was measured at 516 nm, and a reduction in 

absorbance was directly correlated with increased DPPH activity for the identification and 

elimination of free radicals. This technique was done thrice to obtain three values. The 

vitamin C solvate in purified H2O served as a benchmark for comparison, with methanol 
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(95%) serving as the blank. The following formula (Eq. 1) was used to determine the 

capacity of the sample to neutralize DPPH radicals,  

[(Ac - At) / Ac] ×100         (1)  

where Ac is the absorbance of the control, and At is the absorbance of the test sample. 

 

Phosphomolybdenum assay 

The green phosphomolybdenum complex production technique (Elia et al. 2014) 

was used to assess the antioxidant activity of ML-GNPs. In a 4 mL vial, a larger sample of 

100 μL solution was mixed with 1 mL of a mixture solution (0.6 M H2SO4, 28 mM 

triphosphate, and 4 mM (NH4)6Mo7O24). The vials were then sealed and protected for 90 

min in a water bath at 94 °C, and the absorbance at 695 nm was measured against a blank; 

afterward, samples were chilled. The reported results are values expressed as % 

Phosphomolybdenum Reducing Potential (PRP). The percentage of reticence was 

determined using the Eq. 2, 

 PRP(%) = (1 - At/Ac) × 100        (2) 

where Ac is the absorbance of the control and At is the absorbance of the test sample. 

 

Cytotoxicity (MTT) assay 

The MTT reduction assay was used to assess cell viability. A549 cells were seeded 

at a thickness of 5103 cells culture in 96-well plates for 1 d in 200 L of RPMI containing 

10% FBS. After removing the cell culture supernatants, numerous doses (0.11 to 100 g/mL) 

of the examination sample (ML-GNPs) were combined and nurtured for 48 h. Following 

handling, the cells were cultivated for 4 h at 38 °C with MTT (10 L, 5 mg/mL), and at that 

time they were held for 1 h at chamber temperature with DMSO. To read the plates at 592 

nm, a scanning multiwell spectrophotometer (Sunrise TM, TECAN, Männedorf, 

Switzerland) was used. The information reflected the average of six separate experiments 

(Oladipo et al. 2017): 

Cell viability (%) = Mean OD/Control OD × 100     (3) 

  

Antimicrobial Activity 
Microorganisms, such as Micrococcus luteus and Proteus vulgaris, were used to 

determine the antibacterial ability of ML-GNPs using a good diffusion technique. The 

various compositions of the examination taster used were (25, 50, 75, and 100 µg/mL) in 

addition to the shafts of the agar media. Tetracycline is a routinely administered antibiotic. 

The incubation was completed at 38 °C for 48 h. The ZOI was assessed to define 

antibacterial action after incubation. 

 

Minimal inhibitory concentration (MIC) 

Bacterial growth in LB potage was followed for 24 h under aerobic conditions at 

38 °C. A hemocytometer was used to count the cells; in addition a cell interruption (1105 

cells/mL) was set. In triplicate microtiter wells, 100 µL of cell suspension was dispensed, 

100 µL of interruption holding different concentrations of nanoparticles in LB mediocre, 

and then mixed. Triclosan (Ref), was used to associate the antiseptic potential of GNPs. 

Dimethyl sulfoxide (DMSO) was used to dissolve triclosan, which was then diluted with 

sterilized LB medium to provide medication doses ranging from 0.0313 to 1,024 g/mL. 
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The development of the cells was monitored spectrophotometrically at 600 nm for 24 h at 

ambient humidity (Powerserve XS Biotech, OR, USA) while they were cultured via either 

NPs or commonly used antibacterial substances. The control consisted of wells containing 

cells devoid of GNPs. The MIC was resolute as the lowest concentration of GNPs that 

prevented Proteus vulgaris and Micrococcus luteus cells from growing by 50% under 

experimental conditions. 

 

Statistical Analysis 
Inhibition percentages compared to those of the control were used to express the 

findings. The examinations were conducted three times, mean ± SD is used for the 

presentation of the data. 

 

 

RESULTS AND DISCUSSION 
 
Characterization  
Ultraviolet–visible spectroscopy analysis  

The tube containing the GNPs suspension exhibited a distinctive gold peak and 

polydispersity (Fig. 1b). Figure 1a illustrates the UV–visible spectrum obtained in the 

presence of LPBs. The 540 nm peak in the UV–visible captivation band verifies the 

synthesis of GNPs (Ohadi et al. 2018; Abdoli et al. 2021). An immersion band range at 

528 nm after treating Au3+ ions with Madhuca longifolia extract was recognized as stable 

GNP formation. The reaction between the tumbling agent and the predecessor was 

identified through adjusting the pH and then volume using UV-visible spectroscopy. The 

concentrations of HAuCl4 and M. longifolia aqueous extract were fixed. The main 

spectrophotometric indicator of GNP production was the switch from yellow to dark violet. 

A peak with a high intensity was observed at the maximum of HAuCl4 at 530 nm at pH 7. 

The intensity and yield of GNPs decreased as pH increased from 7 to 13, indicating that 

pH difference may disturb the biogenic synthesis of GNPs. (Fig. 1a). The optimum 

concentration was fixed using a similar absorbance study. Through the augmentation of the 

M. longifolia extract, the absorbance also increased (Fig. 1b). Based on this finding, the 

optimal pH and volume of M. longifolia extract for the production of GNPs were calculated 

as 7 and 0.4 mL, respectively. 

 

High resolution transmission electron microscopy (HR-TEM) 

A distribution of particle diameters in the range of 10 to 50 nm was judged to be 

pragmatic for the colloidal GNPs. A spherical, atypical form of the GNPs were produced. 

Figure 2a depicts GNPs as dispersed particles with small interparticle distances. HRTEM, 

in conjunction with PSA analysis, has been used for surface morphology study and to 

determine the particle size of the GNPs. The engineered nanoparticles exhibited a variety 

of morphologies; most were sphere-shaped and had an average size of 50 nm, which 

corresponds to the results of the TEM analysis from this study (Fig. 2B) (Faramarzi and 

Forootanfar 2011). One possible explanation for the different sizes and shapes of NPs is 

the presence of chemicals in the aqueous extract of C. behen leaf, which converts Au ions 

to NPs (Singh et al. 2011).  



 

PEER-REVIEWED ARTICLE bioresources.cnr.ncsu.edu 
 

 

Dhayalan et al. (2024). “GNPs using M. longifolia,” BioResources 19(1), 823-841.  829 

 
Fig. 1. UV-Visible absorbance graph. The optimal pH and volume of Madhuca longifolia extract 
aimed at the synthesis of GNPs was projected to be 7 and 0.5 mL, respectively (Fig. 1a). The 
tube sample displayed representative peak of GNPs, respectively, with polydispersity of 
nanoparticles (Fig. 1b).  

 

Particle size analysis 

Typical ML-GNP particle sizes ranged from 10 to 50 nm (Fig. 2b). The GNPs 

synthesized using the ML-extract were polydisperse, which is a common problem with 

green synthesis. The particle size scattering is shown in Fig. 2b, with synthesized GNPs 

having mass average size of 50.00 ± 3.46 nm. 

 

Fourier Transform Infrared (FTIR) Spectroscopy  
 The surface chemistry of ML-GNPs was investigated using FTIR spectra. Madhuca 

longifolia  seed extract (ML) spectral data showed dominant peaks at 3398, 2923, 2098, 

1605, 1492, 1298, 1234, and 804 cm-1 (Fig. 3a). Peaks observed in the prepared ML-GNPs 

were at 3390, 2926, 1645, 1364, 1102, and 654 cm-1 (Fig. 3b).  
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Fig. 2. HR-TEM image and particles size analysis (PSA) of ML-GNPs 

 

The FTIR spectra of the samples were analyzed to determine the hydrocarbon 

groups of the extract in the synthesized GNPs. The FTIR spectra of the stabilized GNPs 

revealed an interface amongst the GNPs besides extract. The broad absorbance found at 

3000 to 3300 cm-1 is indicative of strong H-bonding, along with N-H, O-H stretching 

vibration (Park et al. 2007; Mohammad and Hamid 2011; Hamley et al. 2013; Ismail et al. 

2013). A weak band appeared at roughly 2930 cm-1, which may relate to aliphatic group 

C-H vibration. The solid immersion range at 1639.3 cm−1 was identified as the amide-I 

group, which was primarily demonstrative of C=O elongating vibrations (Chimentão et al. 

2006; Malhotra et al. 2013; Manivasagan et al. 2015; Yallappa et al. 2016; Dhayalan et al. 

2018). In terms of the band criterion, the strong broad band at 3400 cm−1 is related to NH 

stretching of biological compounds, the broadening of which results from 

inter/intramolecular H-bonding. A weak band appearing at roughly 2930 cm−1 may 

correspond to the C–H stretching of hydrocarbons. The peak at 1660 cm-1 and the weaker 

band at 1450 cm-1 were attributed to the asymmetric and symmetric stretching of hydroxyl 

(single-bonded OH), in that order. The spectra signs equivalent to the stretching vibration 

of the–SO3H and C–O–S groups produced spectral signals at approximately 1260, 1086, 

and 850 cm−1. 
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Fig. 3. FTIR spectra from ML–GNPs and Madhuca longifolia  seed extract (ML) 

 

X-ray Diffraction Studies  
The prepared GNPs were also analyzed by XRD, and the pattern is shown in Fig. 

4. Four strong bands were detected in the XRD pattern that matched GNPs and had 

intensities between 10 and 80. These peaks exhibited Bragg-reflection-like patterns 

(Nakkala et al. 2016; Dhayalan et al. 2017). These findings are consistent with previous 

research (Nguyen et al. 2019). The XRD spectra with prominent characteristic peaks 

observed at 2θ = 39.1, 44.3, 64.50, and 77.70°, were consistent with the Bragg reflections 

(111), (200), (220), and (311) planes of Au crystals. These correspondingly, were indexed 

to face centers cubic lattice structure of GNPs (Pragathiswaran et al. 2020; JCPDS.NO.04-

0784). The average crystallite size of samples was calculated by using Debye–Scherrer’s 

formula, 
 

𝐷 =
(0.89×λ)

(β cosθ)
          (1) 

 

where D is the average crystallite size, λ is the X-ray wavelength, θ is the Bragg diffraction 

angle, and β is the full width at half maximum (FWHM). The average crystallite size was 

found to be 24.98 nm 

 
  

Wavelength (cm-1) 



 

PEER-REVIEWED ARTICLE bioresources.cnr.ncsu.edu 
 

 

Dhayalan et al. (2024). “GNPs using M. longifolia,” BioResources 19(1), 823-841.  832 

Biological Application 
Antioxidant assay  

The antioxidant activity of M. longifolia seed extract and GNPs was investigated 

using DPPH and phosphomolybdenum assays at several concentrations (20, 40, 60, 80, and 

100 µg/mL) (Fig. 5). Through deriving electrons or hydrogen atoms from GNPs, free 

radical molecules in DPPH are decolorized, and are measured spectrophotometrically. The 

proportion reticence of chain breaking during antioxidant activity is shown in Fig. 5. 

Aggregated GNPs inhibit free radicals in a dosage-dependent manner. The fraction of 

reticence increased with cumulative concentrations of M. longifolia extract. The GNPs 

Antioxidant activity was greater than the control and it increased with increasing 

concentrations of M. longifolia extract and GNPs (Iyabo et al. 2017). Maximum 

concentration (100 µg/mL), maximum DPPH scavenging activities of extract, and GNPs 

are shown in Fig. 5. 

 

 
 

Fig. 4. XRD peaks for ML-GNPs 
 

Numerous studies have demonstrated that the extract has more antioxidant activity 

than synthetic GNPs, which is consistent with the current findings (Geethalakshmi and 

Sarada 2012). The phosphomolybdenum assay has been able to define the capability to 

extricate to decrease Mo(VI) to Mo(V) and then form a CrPO4.(H2O)n /Mo(V) composite 

at an acidic pH. Similar outcomes were obtained in the phosphomolybdenum assay, such 

as increased activity of antioxidant along with increasing concentrations of the M. 

longifolia and GNPs. 
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Fig. 5. (a) DPPH radical scavenging activity of ML-GNPs with (ML) control; (b) 
phosphomolybdenum reducing potential of ML-GNPs (ML) control 

 

MTT Assay 
The GNPs were tested for cytotoxicity against the A549 cancer cell line. Figure 6 

shows how synthetic GNPs were built on the A549 cell line and then monitored for cell 

viability using the MTT assay. Compared with untreated cells, cells treated with GNPs had 

a lower rate of metabolism (control). The dosage of nanoparticles affected cell viability. 

The GNP concentrations (1, 10, 100, 1, 10, and 100 µg/mL) remarkably reduced cell 

viability. The IC50 values of the ML-GNPs were at 29.5 µg/mL. Figure 6 depicts the 

viability of cancer cells after 24 and 48 h of treatment. 

 

 

 

Concentration (in µg) 

Concentration (in µg) 

(a) 

(b) 
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Antibacterial activity 

The effects of the antiseptic susceptibility test for different concentrations of ML-

GNPs against Micrococcus luteus and Proteus vulgaris are shown in Fig. 7. The results 

showed that ML-GNPs were most effective against Micrococcus luteus. This demonstrated 

the uppermost activity against Micrococcus luteus, with a zone of inhibition 3 to 13 mm 

per 100 g/mL, tracked by the maximum action against Proteus vulgaris, with a zone of 

inhibition 11 to 17 mm per 100 g/mL.  

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 6.a & b.  MTT assay for cell viability at different concentrations (1 ng/mL, 10 ng/mL, 100 
ng/ML, 1 µg/mL, 10 µg/mL, and 100 µg/mL) of ML-GNPs dignified by MTT assay on A549 cell 
line 
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Fig. 7. Antibacterial activity of ML-GNPs in contradiction of Proteus vulgaris and 
Micrococcus luteus 

 

Possible antimicrobial mechanisms of MNPs include the release of toxic ions and 

damaging modifications to proton efflux bombs and cell walls. These processes are caused 

by the breakdown of intracellular proteins, DNA, RNA, and cell walls. 

 

Minimal inhibitory concentration (MIC) 

An MIC assay was carried out to determine the minimum inhibitory attentiveness 

of biogenic GNPs in contradiction of bacteriological strains. The MIC examination was 

used to determine whether antibacterial activity was present at different dosage levels. The 

MIC examination rate of biogenic GNPs in contradiction of both strains of Proteus vulgaris 

MTCC No:742, NCTC8311, and Micrococcus luteus MTCC No:1538 were calculated as 

0.29 and 0.96 mg/mL, respectively, and that of triclosan was considered as 0.4 and 2 

mg/mL, in this current study (Fig. 8). It is worth mentioning that the IC50 value was 

substantially lower than the IC50 value of commercially available medicines. The GNPs 

synthesized from several plant extracts have been found effective against various bacteria. 

Geethalakshmi and Sarada (2012) found that Ag and GNPs synthesized from Coleus 

forskohlii had outstanding activity against, Proteus vulgaris, E. coli, and S. aureus, with 

zones of inhibition at 12.5 to 14.5 mm for GNPs and 14.5 to 21.6 mm for nanoparticles. 

The biochemical, optical, and thermal properties of metal nanoparticles are influenced by 

their size and shape, which in turn is important for their antimicrobial activity 

(Chandrasekaran et al. 2022). 
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Fig. 8. MIC of ML-GNP towards the bacterial strains 

 

Phytoconstituents in seed extract of Madhuca longifolia  

Phytoconstituents analysis for ML extract indicated the presence of various 

phytoconstituents, such as flavonoids, carbohydrates, saponins, strains, glycosides, 

proteins, alkaloids, and amino acids, all of which are responsible for various 

pharmacological actions, implying that further research is needed to investigate their 

potential as healing techniques. 

 

 

CONCLUSIONS 
 

In this study, gold nanoparticles (ML-GNPs) derived successfully from Madhuca 

longifolia seed aqueous extract were used as a simple, cost-effective, eco-friendly, and 

rapid green synthesis method. They were evaluated by various physicochemical  

characterizations and  analytical techniques. The examination exemplified in this report 

was the cytotoxic activity against adherent human lung carcinoma A549 cells using the 

MTT assay, and the observed IC50 values were ~29.5 μg/ mL. Therefore, such 

nanoparticles may be used as an anti-carcinogenic agent. Furthermore, from a relative 

study of antioxidant properties against DPPH and phosphomolybdenum assays, the 

bacterial strains Proteus vulgaris and Micrococcus luteus showed that Ml-GNPs can be 

used to formulate nanomedicines after successive established investigations. The results of 

this study can be helpful to develop the examination of the therapeutics prospective of ML-

GNPs in the future. 
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