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Abstract 

The application of plants is well known to us and it is still espousing in the recent era. 

The plant kingdom is a treasure house for potential medicines thereby enhancing knowledge 

of medicinal plants in recent years. Cerium, an element in the sequence of lanthanides, shows 

oxidation state of Ce
3+

, Ce
4+

 and the ability to significantly change or quickly turn over its 

state. The methanolic extract from Morus alba leaves was prepared by using Soxhlet 

apparatus and the preliminary phytochemical investigationwas conducted and confirmed the 

presence of carbohydrates, steroids, amino acids, anthocyanins, phenols, tannins, alkaloids, 

flavonoids, terpenoids and glycosides. By observing the XRD pattern, the CdS NPs was 

confirmed by its characteristic peak. Furthermore,by using CdS NPs the antibacterial and 

antifungal activity against Salmonella typhi, Escherichia coli and fungal isolate Candida 

Albicans, A. Nigerhas been carried out. Maximum zone of inhibition is observed in 

Salmonella typhi and Candida albicans. 
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1. Introducing 

Nanotechnology ischaracterized by its naturally existing broad spectrum and 

application, nanotechnology, including number of emerging technologies [1]. Recently 

Fusarium oxysporum as comycetous fungus has many advantages for the development of 

nanoparticles In the Moraceae family, Mulberry, a genus of flowering plants, posses 10-16 

species of deciduous trees commonly known as Mulberries, which in many temperate world 

regions grow wild and under cultivation [2-4]. The closely related genus Broussonetiais, 

especially the paper mulberry, is also commonly known as mulberry. Phytochemicals are 
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commonly known as study compounds rather than vital nutrients since there is still little 

evidence of their potential health effects [5]. Research-based phytochemicals may be grouped 

into major groups, such as carotenoids and polyphenols, including phenolic acids, flavonoids 

and stilbenes. Compounds which inhibit oxidation are antioxidants.  

2. Materials and Methods 

2.1 Collection of plant materials 

Fresh parts of Morus alba were collected from Yelagiri hills, Tamil Nadu, India. 

Taxonomically it was classified and authenticated the plant materials by the Department of 

Botany, Loyola College (Chennai), Tamil Nadu, India. When all the aqueous molecules 

evaporated shade dry plant leaves were used for grinding and transferred to airtight 

containers with appropriatelabeling for potential use. 

2.2 Preparation of extracts from plants 

Crude plant extract with updated available literature [6] was prepared by using 

Soxhlet extraction process. Approximately 10gm of plant material was equivalently packed 

into a thimble and separately extracted by using 100ml of various solvents. Methanolwas 

used as solvent for extraction. It was permitted to run for 24 hours at 30-40
0
C it was 

incubated [7]. 

 

2.3 Assay for Phytochemical Screening 

2.3.1 Carbohydrate Examination 

2.3.1.1 Test Molish 's 

With 2 ml of concentrated sulphuric acid, the 2 ml of plant extract was stirred, and 

then add 2 ml of Molish reagent, the existence of reddish ring indicates the presence of 

carbohydrate [8]. 

2.3.1.2 Check Benedict’s 

With 5ml of Benedict'sreagent, the 0.5ml of plant extract was stirred, then boil for 5 

minutes and allow the solution to cool, the appearance of Orange red precipitate it indicates 

the presence of carbohydrate [9]. 

2.3.2 Fehling Test Failing 

2.3.2.1 Test Fehling's (A) 

With 1ml of Fehling's (A) reagent, the bluish green colour appearance, indicates 

carbohydrate presence, the 1ml of plant extract was stirred [10]. 
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2.3.2.2 Test for Fehling's (B) 

The appearance of brown colour suggests the presence of carbohydrates in 1 ml of 

plant extract was combined with 1 ml of Fehling's (B) reagent 

 

2.3.3 Amino Acids Test  

2.3.3.1 Test Ninhydrin 

With 1 ml of 10% Noah, the 1 ml of plant extract was stirred, then added a few drops 

of 1% CuSo4, the appearance of violet colour indicates the presence of amino acid. 

 

2.3.4 Phenol Test 

The addition of 1 ml of plant extract combined with 1 ml of 5 percent ferric chloride 

(FeCl3), the development of a bluish black colour represents the existing of phenol [11]. 

 

2.3.5 Flavonoids Screening  

With 1 ml of 10 percent Noah the 1ml of plant extract was stirred, the appearance of 

yellow colour shows the existence of flavonoids. 

 

2.3.6 Steroids Test 

With 2 ml of chloroform and add 1 ml of concentrated H2SO4, the appearance of a red 

acidic layer signaling the presence of steroids, to the 5ml of plant extract [12]. 

 

2.3.7 Anthocyanins Test 

With a few drops of concentrated sulfuric acid, the 1 ml of plant extract was stirred, 

the existence of the yellow orange colour suggests the presence of anthocyanins. 

2.3.8 Alkaloids Test 

2.3.8.1 Test of Dargendroff's 

The 2 ml of the plant extract was combined with 0.2 ml of the diluted HCl and 1 ml of 

the dargendroff reagent was applied, the yellowish orange colour appearance suggesting the 

presence of alkaloids. 

2.3.9 TERPINOIDS TEST 

With 2 ml of chloroform, the 1 ml of plant extract was stirred and added 3 ml of 

concentrated sulfuric acid, the appearance of a reddish-brown pigment, suggesting the 

presence of terpenoids [13]. 
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2.3.10 Glycosides Examination 

2.3.10.1 The H2SO4 Concentrated Test 

The 2 ml of plant extract was continuously stirred with 2 ml of glacial acetic acid 

(GAA) and added a few drops of 5 % FeCl3 solution, adding a few drops of concentrated 

sulfuric acid, reddish brown in colour, suggesting the presence of glycosides [14]. 

 

2.3.11 Tannins Test 

With 1 ml of 5 percent FeCl3 solution added, the appearance of brownish green colour was 

agitated with 3 ml of plant extract, suggesting the presence of tannins [15]. 

 

2.4 Assay of Antioxidant In Vitro Assays 

2.4.1 Assay with 1,1-diphenyl-2-picrylhydrazyl (DPPH) 

With some modifications, the DPPH radical scavenging behaviour of the 

phytochemicals was calculated by the Brand-Williams et al. procedure. The DPPH (250 μM) 

methanol solution was combined with an equal aliquot of varying concentrations (0.5-7μM) 

of methanol phytochemicals. The absorbance was spectrophotometrically estimated at 515 

nm after 2 minutes of incubation in the dark [16]. 

 

2.5 CdS Nanoparticles synthesis 

Synthesis of cadmium sulphide nanoparticles (CdS NPs)was achieved under the 

influence of obtained plant cure extract and the reaction ofsodium sulphide and cadmium 

chloride. To synthesis of CdS, 0.1 M concentration of sodium sulphide and cadmium chloride 

was used for thisexperiment. In order to verify the impact of cadmium chloride (CdCl2) on 

nanoparticle formation, four different ratios of sodium sulphide and cadmium chloride 

ranging from 1:1 to 4:1 were used respectively. 

CdCl2 + Na2S   CdS + 2NaCl2 

This experimental setup was confirmed created an orange-yellow color suspension of 

cadmium sulphide (CdS) to which the same amount of supernatant was applied to each tube 

and thoroughly mixed. The fusion was held for around 10-20 minutes in the water bath at 60 

° C until fluffy orange-yellow color was seen at the bottom, suggesting the development of 

nanoparticles. The suspension was left to cool and incubated at room temperature for 24 

hours [17]. 
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2.6 Antimicrobial Activity Determination: 

The microbial cultures (Escherichia coli, Salmonella typhi, Aspergillus nigerand 

Candida albicans) were obtained from Department of Biochemistry, Sacred Heart College 

(Autonomous), Tirupattur district, Tamil Nadu, India. By spreading the inoculum on the 

surface of Mueller Hinton Agar and Potato Dextrose Agar plates were prepared and 

inoculated with test bacterial and fungal isolates. In the medium, wells with the size of 6 mm 

in diameter were punched. 1 ml of Dimethyl sulfoxide (DMSO) was combined with plant 

samples with 20 μg/ml concentrations, mixed well and added into the well. Well, DMSO 

alone acts as a negative regulation. The plates have been incubated for bacterial isolates at 

37° C and fungal isolates were incubated at room temperature for 24 hours. The antimicrobial 

activity was evaluated for both bacteria and fungus by measuring the diameter of the 

inhibition zone (in mm) [18-21]. 

3. Results and Discussion 

The phytochemical properties of obtainedMorus alba leaves extracts are summarized 

in Table-1. The findings indicated the existence of medically active compounds. It can be 

seen from the table that the leaves of Morus albacontains carbohydrates, steroids, amino 

acids, anthocyanins, phenols, tannins, alkaloids, flavonoids, terpenoids and glycosides. The 

concentration of Morus alba leaves extract activity increased steadily with increases in 

concentration relative to regular ascorbic acid. The results of the DPPH assay show that 70 

μg/ml indicates higher free radical scavenging activity compared to normal and compared to 

available literature [22]. 

Table 1: Phytochemical components of the extract of Morus alba leaves. 

 

 

 

 

 

 

 

 

 

 

 

S.No Tests  Results 

1 Carbohydrates + 

2 Steriods + 

3 Amino Acids + 

4 Anthocyanins + 

5 Phenols + 

6 Tannins + 

7 Alkaloids + 

8 Flavanoids + 

9 Terpinoids + 

10 Glycosides + 
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In Vitro Antioxidant Assay  

The partially reduced oxygen and nitrogen metabolites of free radicals are extremely 

toxic and reactive. The following figure 1 shows that the plant leaves crude extract when 

tested with the DPPH assay, it shows a good in vitro antioxidant activity [23]. 

 

Figure 1:DPPH assay for Morus alba Leaves Extract  

XRD pattern for CdS nanoparticles  

The obtained CdS nanostructure's XRD peaks showed good absorptive pattern in 

Figure 2 at 2x ratio. The grain size was evaluated by using Scherrer equation with effective 

peak was expressed as follows,  

D = (0.94 λ)/(β cosθ) 

 

 

 

 

 

 

 

 

 

 

Figure 2: XRD Pattern for CdS NPs 

In this β is the complete width of the line at half the maximum (FWHM) angle of 

diffraction, if λ is the wavelength (λ = 1.542 Å) (CuK a). The grain size measured for CdS 

nanoparticles using the comparativestrength peak (220) was found to be 48 nm and the rise in 
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XRD peak sharpness suggests that the particles are crystalline in nature. The (111), (200), 

(220), (311) and (222) reflections are obviously seen and closely follow the CdO (Joint 

Committee for Powder Diffraction Studies (JCPDS) reference patterns. The sharp XRD 

pattern indicates the polycrystalline structure of the particles and the nanostructure grow with 

aindiscriminate orientation compared to the literature available [24]. 

Antimicrobial activity 

With an increase in the concentration of extracts (25-100 μg/ml), the antibacterial and 

antifungal activities of the extracts increased linearly. The findings showed that Salmonella 

typhi, Escherichia coli and A. niger,Candidaalbicansin the crude extracts for opposed to 

standard medicines. As shown in figure 3, shows good results as opposed to negative DMSO. 

In comparison with S. typhi demonstrates excellent antibacterial activity and C.albicans 

showsincreased activity is shown by. The findings obtained were interpreted with available 

literature [25]. 

 

Figure 3: Antimicrobial activity of an extract of Morus alba leaves 

Conclusion 

Mulberry is a medicinal plant which is well-known to each and every one. The 

notable species of the genus Morus are the red mulberry, white mulberry and black mulberry. 

The existence of steroids, carbohydrates, amino acids, anthocyanins, phenols, tannins, 

alkaloids, flavonoids, terpenoids, and glycosides was verified in a phytochemical study of 

mulberry leaves were confirmed. The mulberry leaf extract, the cadmium sulphide 

nanoparticles (CdS NPs) were synthesized and the results showed orange to yellow color 

transformation. The characterization of nanoparticles of cadmium sulphide was observed by 
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XRD. The value of the peak has been calculated. In addition, the plant extract shows effective 

anti-oxidant activity. The antibacterial activity was performed in two separate bacteria using 

Cds nanoparticles and fungi. It showsmaximum zone formation in Salmonella typhi and 

Candida albicans. 
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