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ABSTRACT:  

One of the most recent areas of interest in the most recent nanotechnologies and nanoscience is the use of 

biomaterials in the synthesis of nanoparticles. More studies are being conducted on environmentally friendly 

methods of producing metal oxide nanoparticles (NP) in an effort to reduce the potential risks associated with 

dangerous substances in a secure setting. The safest technique for making copper nanoparticles is called green 

synthesis. Compared to other metal oxide nanoparticles (NPs), copper nanoparticles have a large surface area and 

are very biologically active. The plant that belongs to the Rosaceae family is called Prunus domestica. The 

majority of plant parts, including leaves, stems, flowers, and bark, have already been employed in the production 

of nanoparticles. To make Cu-NPs, fruit pulp extract is utilized. We discussed in this article how Prunus 

domestica aqueous extract is prepared to create copper nanoparticles (Cu-NPs) and how its phytochemical 

analysis is conducted. This article presents novel research that indicates a nano formulation produced from Prunus 

domestica has antitubercular potential. Our findings, substantiated through the Microplate Alamar Blue Assay 

(MABA) method, underscore the promising antitubercular activity of this innovative application, providing a 

potential avenue for the development of effective drug against tuberculosis. 

 

Keywords: Prunus domestica, Green synthesis, Phytochemical analysis, Anti - tubercular activity, MABA 
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I. INTRODUCTION 

The creation of nanoparticles with varying sizes, shapes, and chemical structures for a range of uses in 

human biology is the main focus of nanotechnology. With so many uses in electronics and medicine, 

nanotechnology is receiving more attention in the field of current research [1]. The production of nanoparticles 

(NPs) using plant extracts is currently in demand and is regarded as a bio-friendly technique for developing 

nanomaterials[2, 3]. Phytochemicals found in plant extracts, such as flavonoids, terpenoids, glycosides, alkaloids, 

and phenylpropanoids, were utilized in the biofabrication process to create nanoparticles. Plant extracts have the 

potential to be utilized in medical applications based on their latent biological properties, such as antimicrobial, 

antioxidant, antihyperglycemic, anti-inflammatory, or antimutagenic activity. These properties may also be 

demonstrated by the biotic features of the ensuing colloidal nanoparticle solution [4]. Due to their adaptability, 

metallic nanoparticles (NPs) have been widely used in a variety of industries and sectors, such as biosensors, 

catalysis, DNA analysis, cancer treatment, drug delivery, wastewater treatment, and solar power generation. It 

has been suggested that the environmentally safe and economical green synthesis of metallic nanoparticles is a 

viable substitute for physical and chemical methods. These days, a lot of study is focused on copper nanoparticles 

(Cu-NPs) because of their uses in industry and medicine[5]. As the name suggests, nanoparticles (NPs) are 

particles with a size range of 1–100 nm [6].The surface area to volume ratio of nanomaterials is significantly 

higher than that of their bulk counterparts, which can lead to more noteworthy catalytic reactivity and affect their 

quality [7]. Biomedical operations with metallic nanoparticles are incredibly promising and amazing. Silver, 

Aluminum, Gold, Zinc, Platinum, Titanium, Palladium, Iron, and Copper are the most commonly utilized metallic 

nanoparticles[8]. Scientists have been paying close attention to copper nanoparticles, or Cu-NPs, due to their 

prospective uses in modern medicine, as wound dressings, and because of their biocidal qualities[9]. Because 

dangerous, hazardous chemicals are used in some chemical processes to produce metal nanoparticles, these 

approaches are expensive and raise concerns about environmental hazards[10]. The creation of an environmentally 

friendly method has resulted from the application of green chemistry through biological procedure to synthesize 

necessary metal nanoparticles[11]. CuNPs' mechanical, optical, catalytic, and electrical qualities have garnered a 

lot of interest. Copper also helps in the creation of green nanoparticles. Copper is far more suited for a variety of 

uses due to its physical and chemical characteristics. Because they are affordable, they are also important in 

electronic circuits[12]. Due to their high surface to volume ratio, copper nanoparticles interact favorably with other 

particles. Over an extended duration, they function as antibacterial materials, extremely strong materials, sensors, 

catalysts, and sensors[13]. Cu-NPs have demonstrated noteworthy characteristics in the domains of optical devices, 

heat transfer nano-fluids, catalysts, and lubricants. Since they may be produced using a variety of techniques, 

copper nanoparticle production is fairly simple [14, 15, 16, 17]. These biological processes produced excellent yields 

at modest rates while reducing energy and cost at standard temperature and air pressure [18]. The creation of safe, 

clean, and ecologically acceptable green methods in place of traditional physical and chemical processes is one 

of nanotechnology's most important needs[ 19].  

 

II. MATERIALS REQUIRED 

Plum fruit, Copper sulphate solution, Beakers, Whatman filter papers 

III.  PREPARATION OF PRUNUS DOMESTICA (PLUM) EXTRACT  

An appropriate number of fruits was carefully washed with distilled water to eliminate any impurities and dust. 

Fresh fruits of P-domestica (2000 g) were sliced and added in ethanol (70%) with a ratio of 1:3 w/v (P-dom: 

ethanol) at ambient temperature for 72 h under shaking at 300 rpm. The extracts were separated and filtered using 

a filter paper of Whatman No. 1. Then, the filtered extract was condensed by removing ethanol under reduced 

pressure at 40 °C, employing a rotary evaporator (100 rpm, low pressure) . The condensed and dried crude extract 

was accurately weighed and kept in a refrigerator at 4 °C for further studies [20].                                                                                                                                    
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IV. PRELIMINARY PHYTOCHEMICAL ANALYSIS[21 - 45] 

Test Procedure Observations 

Wagner’s test Few ml filtrate + 1 - 2 drops of 

Wagner’s reagent (Along the sides of 

test tube) 

 

   _ 

Hager’s test  Few ml filtrate + 1 - 2 ml Hager’s 

reagents 

 

   _ 

 

Mayer’s/ Bertrand’s/ 

Valser’s test A creamy  

Few ml filtrate+ 1 - 2 drops of 

Mayer’s reagent  

 

  _ 

Tannic acid test  Acidified extract + 10% tannic acid 

solution 

 

  _ 

Dragendroff’s/ Kraut’s 

test  

Few ml filtrate + 1 - 2 ml 

Dragendroff’s reagents 

  _ 

Bouchardat’s test   6ml pulp extract, evaporated 

completely + 6mL ethanol (at 60 °C) 

+ few drops of Bouchardat’s reagent 

(dilute iodine solution) 

 

 

 

  _ 

Picric acid test  Few ml filtrate + 3 - 4 drops of 2% 

picric acid solution 

_ 

sIodine Test  3ml extract solution + few drops of 

iodine solution 

_ 

Test for starch  Aqueous extract  + 5ml 5% KOH 

solution 

_ 

Molish’s test   2ml filtrate + 2 drops of alcoholic α–

naphthol + 1ml Conc. H2SO4 (along 

the sides of  test tube) 

 + 

Barfoed’s test   1ml filtrate + 1ml Barfoed’s reagent + 

Heated for 2 min. 

_ 

Seliwanoff’s Test  1ml extract solution + 3ml 

seliwanoff’s reagent + heated on 

water bath for 1 min. 

_ 

Test for pentoses  2ml Conc. HCL + little amount of 

phloroglucinol + equal amount of 

aqueous extract solution + heated over 

flame 

_ 

Resorcinol test  2ml aq. extract solution + few crystals 

of resorcinol + equal volume of Conc. 

HCL + heated 

_ 

Fehling’s test  1ml each of Fehling’s solution A & B 

+ 1ml filtrate + boiled in water bath A 

_ 

Benedict’s test  0.5ml filtrate + 0.5ml Benedict’s 

reagent + Boiled for 2 min. 

_ 
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Legal’s test  Dissolve 50gm pulp extract in 

pyridine + Sodium nitroprusside + 

10% Sodium hydroxide 

_ 

Concentrate H2SO4test  5ml pulp extract + 2ml glacial acetic 

acid + a drop of 5% FeCl3 + Conc. 

H2SO4 

_ 

10% NaOH test  1ml dil.H2SO4 + 0.2ml extract + 

boiled for 15min. + allowed cooling + 

neutralize with 10% NaOH + 0.2ml 

Fehling’s solution A & B 

_ 

Borntrager’s test  2ml filtrated hydrolysate + 3ml 

Chloroform + shaken well + 

chloroform layer is separated + 10% 

Ammonia solution 

_ 

Modified Borntrager’s 

test  

Pulp extract + ferric chloride solution 

+ boil for 5min. + cooled + equal 

volume of benzene + benzene layer is 

separated + Ammonia solution 

_ 

Keller-Killani test   1ml filtrate + 1.5ml glacial acetic acid 

+ 1 drop of 5% ferric chloride + Conc. 

H2SO4 (along the side of test tube) 

_ 

Kedee’s test A 

disappearing  

4ml extract evaporated to dryness + 1 

- 2 ml methanol + 1 - 2 ml alcoholic 

KOH + 3 - 4 drops of 1% alcoholic 3, 

5- dinitrobenzene + heated 

_ 

Bromine water test   Pulp extract + few ml of bromine 

water 

_ 

Millon’s test  2ml filtrate + few drops of Millon’s 

reagent 

_ 

Xanthoproteic test Pulp extract + Few drops of Conc. 

Nitric acid 

_ 

Biuret test  2ml filtrate + 1 drop of 2% copper 

sulphate sol. + 1ml of 95% ethanol + 

KOH pellets 

_ 

Ninhydrin test   2ml filtrate + 2 drops of Ninhydrin 

solution (10mg ninhydrin + 200ml 

acetone) 

_ 

Shinoda’s test/ Mg-

hydrochloride 

reduction test  

Pulp extract is dissolved in 5ml 

alcohol + Fragments of magnesium 

ribbon + few drops of Conc. HCL 

+ 

Ferric chloride test  Extract aqueous solution + few drops 

10% ferric chloride solution 

+ 

Lead acetate test  1ml pulp extract + few drops of 10% 

lead acetate solution 

+ 

Conc. H2SO4 test  Pulp extract + Conc. H2SO4 + 
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Shibata’s reaction/ 

Cyanidin test  

1gm Aq. extract + dissolved in 1-2 ml 

50% methanol by heating + metal 

magnesium + 5 - 6 drops of Conc. HCl 

+ 

Lead acetate test  Pulp extract is dissolved in 5ml 

distilled water + 3ml of 10% lead 

acetate solution 

+ 

Ferric chloride test  Extract aqueous solution + few drops 

5% ferric chloride solution. 

+ 

Test for Cartenoids  (1gm extract + 10ml chloroform, 

vigorously shaken and filtered). 

Filtrate + Conc. H2SO4 

+ 

Mitchell’s test  Extract solution + iron + sodium 

tartarate (+ ammonium acetate 

solution) 

_ 

Gelatin test  Pulp extract is dissolved in 5ml 

distilled water + 1% gelatin solution + 

10% NaCl 

_ 

10% NaOH test  0.4ml pulp extract + 4ml 10% NaOH 

+ shaken well 

_ 

Bromine water test  10 ml of bromine water + 0.5gm pulp 

extract 

_ 

Spot test/ Stain test  Little quantity of pulp extract is 

pressed in between to filter papers 

_ 

Saponification test  Extract + few drops of 0.5N alcoholic 

KOH + A drop of phenolphthalein 

(Heated for 2hrs) 

_ 

Acetic anhydride test  1ml pulp extract + Acetic anhydride 

solution + 1ml Conc. H2SO4 

_ 

Borntrager’s test  10ml 10% ammonia sol. + few ml 

filtrate (shaken vigorously for 30 sec.) 

_ 

Ammonium hydroxide 

test  

10mg extract is dissolved in isopropyl 

alcohol + a drop of Conc. ammonium 

hydroxide solution 

_ 

HCl test 2ml pulp extract + 2ml 2N HCL (+ 

Few ml ammonia) 

_ 

NaOH test Pulp extract + 10% NaOH + 

Chloroform 

_ 
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V. PREPARATION OF COPPER NANOPARTICLES OF PRUNUS DOMESTICA  

 

 

 

 

     

 

 

                                          

 

 

                               

        Prunus domestica                           Fruit Pulp Extraction                            Cu-NPsPD solution 

Figure 1: Preparation of Copper Nanoparticles of Prunus domestica  

VI.  PROCEDURE FOR ANTI-TB ACTIVITY USING ALAMAR BLUE ASSAY (MABA) 

The anti Mycobacterial activity of compounds were assessed against M. tuberculosis using 

microplate Alamar Blue assay (MABA). This methodology is non-toxic, uses a thermally stable 

reagent and shows good correlation with proportional and BACTEC radiometric method. Briefly, 

200µl of sterile deionized water was added to all outer perimeter wells of sterile 96 wells plate to 

minimized evaporation of medium in the test wells during incubation. The 96 wells plate received 

100 µl of the Middlebrook 7H9 broth and serial dilution of compounds were made directly on plate. 

The final drug concentrations tested were 100 to 0.2 µg/ml. Plates were covered and sealed with 

parafilm and incubated at 37ºC for five days. After this time, 25µl of freshly prepared 1:1 mixture 

of Alamar Blue reagent and 10% tween 80 was added to the plate and incubated for 24 hrs. A blue 

color in the well was interpreted as no bacterial growth, and pink color was scored as growth. The MIC 

was defined as lowest drug concentration which prevented the color change from blue to pink. [47] 
 

Polymer and suspending agent containing aqueous surfactant solution at desired proportion Cu-

NPsPD dissolved with suitable organic solvent (water miscible) 

 

 The organic solvent completely evaporated by using a magnetic stirrer 

Preservative to the above suspension  

 

Finally using ultrasonicator under various cycles with cooling circulation to form Cu-NPsPD 

nanosuspension 

Copper Nanoparticles of Prunus domestica (Cu-NPsPD) dissolved with suitable organic solvent (water 

miscible) 
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Standard Strain used: Mycobacteria tuberculosis (Vaccine strain, H37 RV strain): ATCC No - 27294. 

Standard values for the Anti-TB test which was performed. 

Isoniazid - 1.6 µg/ml; Ethambutol - 1.6 µg/ml;  Pyrazinamide - 3.125 µg/ml;   Rifampicin 

- 0.8 µg/ml;  Streptomycin - 0.8 µg/ml 

 

       

Figure 2: Standard Drug Photograph 

 

VII. RESULTS 

 

Sl. 
No. 

Sample 100 
µg/ml 

50 
µg/ml 

25 
µg/ml 

12.5 
µg/ml 

6.2 
µg/ml 

3.12 
µg/ml 

1.6 
µg/ml 

0.8 
µg/ml 

01 C1 S S S S R R R R 

                                               Table 2: Cu - NPsPD Concentration and its Sensitivity and Resistance 

Note: 

S    - Sensitive 

R    - Resistant 

Figure 3:    Cu-NPsPD Sensitivity and Resistance  

 

VIII.  CONCLUSION 

This paper concentrated on the phytochemical study of fruit pulp extract and the green synthesis of Cu-NPs from 

the pulp extract of Prunus domestica. The plant Prunus domestica is a member of the Rosaceae family. A 

phytochemical investigation was done on fruit pulp. It demonstrates that the fruit pulp of Prunus domestica 

contains flavonoids, phenolic chemicals, and carbohydrates. Next, pulp extract from Prunus domestica was used 

to create copper nanoparticles. Thus, it can be said that environmentally beneficial and reasonably priced green 

synthesized copper nanoparticles made from extract from plum fruits. Our study on the nano formulation of 

Prunus domestica reveals significant antitubercular potential, validated through the Microplate Alamar Blue 

Assay (MABA). This breakthrough underscores the formulation's promising role in tuberculosis intervention. 
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