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ABSTRACT 

The present work managed the combination of silver nanoparticles by 

the concentrate of Penicillium sp. disconnected from Calophyllum 

apetalum. Blended silver nanoparticles have been described by UV-vis 

spectroscope, scaning electron microscope instrument and XRD. 

Surface plasmon reverberation spectra of silver nanoparticles were 

acquired at 420nm and SEM thinks about uncovered strength of round 

shape particles. X-ray diffraction contemplates affirm that the 

nanoparticles orchestrated by endophytic concentrate were crystalline 

silver. This strategy is one of the basic, proficient and quick strategies 

to combine silver nanoparticles at surrounding temperature without 

utilization of lethal chemicals. 

 

KEYWORDS: Penicillium, Calophyllum apetalum, silver nanoparticles, UV-vis, SEM, 

XRD. 

 

1. INTRODUCTION   

Presently the nanotechnology is one of the essential exploration regions which includes 

combination and advancement of nanoparticles by different strategies and having an 

World Journal of Pharmaceutical Research 
                                                                                                                                     SJIF Impact Factor 6.805 

Volume 5, Issue 7, 1871-1880.           Research Article             ISSN 2277– 7105 
  

 

 

 

*Corresponding Author 

C P Chandrappa 

Department of 

Biotechnology, Shridevi 

Institute of Engineering and 

Technology, Sira Road, 

Tumkur- 572106, 

Karnataka, India. 

 

 

   

 

 

Article Received on 

19 May 2016, 
 

Revised on 10 June 2016, 

Accepted on 01 July 2016 
 

DOI: 10.20959/wjpr20167-6657 

 

 

 

 

 

 



www.wjpr.net                               Vol 5, Issue 7, 2016.    1872 

Chandrappa et al.                                                 World Journal of Pharmaceutical Research 

assortment of utilizations (Vardhana and Kathiravan 2015; Swetha and Valli Nachiyar 2012; 

Swetha and Valli Nachiyar 2012). Endophyte can be characterized as a microorganism 

(microscopic organisms and parasite) dwelling in the tissues of plant and can be created a 

portion of the imperative metabolites (Muna and Josphat 2014; Rekha et al., 2013). Silver 

Nanoparticles are the most widely recognized nanoparticles which can be utilized as 

antimicrobial, cancer prevention agent operators to cure different infections and utilized as a 

part of catalysis (Mohamed et al., 2014), lable-free colorimetric test (Wei et al., 2008), 

photocatalysts (Jiangtian et al., 2013), medicinal diagnostics (El-Sayed et al., 2005; 

Elechiguerra et al., 2005), sun oriented vitality (Moulin et al.,2008), cytotoxic (Safaepour et 

al., 2009) impacts. Microorganisms, chemicals and plants have been recommended as 

organic and eco-accommodating course of union of nanoparticles (Li et al., 2010; Konishi et 

al., 2007; Willner et al., 2006). There are some reports on biosynthesis of silver nanoparticles 

utilizing endophytes Alternaria alternata, Aspergillus clavatus, Fusarium acuminatum and 

Penicillium sp have demonstrated the effectiveness of the endophytic parasites to orchestrate 

silver nanoparticles having antimicrobial movement (Philip et al., 2011; Gajbhiye et al., 

2009; Verma et al., 2010; Ingle et al., 2008; Singh et al., 2014).  

 

In the present study, an endeavor has been made to explore endophytic organisms Penicillium 

sp confined from leaf of an ethnomedicinal plant Calophyllum apetalum for their capacity to 

combine silver nanoparticles and the portrayal of the biosynthesized nanoparticles were done 

utilizing UV-vis spectroscope, scanning electron microscope instrument and XRD. 

 

2. MATERIALS AND METHODS 

2.1. Identification and collection of Calophyllum apetalum  

The plant Calophyllum apetalum was gathered in the month of January, 2015 from the 

Agumbe ghats, Udupi area, Karnataka, India and was recognized and validated by Dr S G K 

Bhat, Taxonomist, Udupi District, Karnataka. Naturally gathered leaf materials were washed 

altogether under running faucet water took after by sterile refined water to evacuate the 

followed flotsam and jetsam. Leaf was subjected for surface cleansing under aseptic 

condition in consecutive strides by inundating in mercuric chloride (1mgml
−1

) for 10min and 

70% ethanol for one more moment took after by washing at long last with refined water.  

 

2.2. Inoculation of implants (Calophyllum apetalum)  

After progressive surface cleansing of leaf of Calophyllum apetalum, it was cut into little 

cushions (0.5 × 0.5 cm
2
) and set 5–6 pieces on hardened sterile potato dextrose agar (PDA) 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20WR%5BAuthor%5D&cauthor=true&cauthor_uid=19669753
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media. The inoculated plant inserts were brooded till the development of discernable parasitic 

endophytes had been watched.  

 

2.3. Identification of endophytes  

Settlements rising out of the surface cleaned leaf, endophyte Penicillium sp. were chosen in 

light of the morphological attributes, colony development, hyphae and conidia (Ellis 1971; 

Barnett and Hunter 1972).  

 

2.4. Isolation and mass culture of Penicillium sp.  

The Penicillium sp. were sub cultured on PDA plates and mass refined in cone shaped 

flagons containing Potato dextrose broth (PDB). Following 15–20 days of incubation, the 

parasitic mycelia mat was gathered.  

 

2.5. Preparation of endophytic concentrate  

Fluid concentrate of Penicillium sp. was set up by pounding the mycelia mat with twofold 

refined water and sifted through the Whatman filter paper no 1. The filtrate was centrifuged 

at 6000 rpm for 10 min and the supernatant was gathered for further investigations.  

 

2.6. Synthesis of silver nanoparticles  

10 ml of concentrated Penicillium sp. concentrate was added to 25 ml of freshly prepared 5 

mM silver nitrate contained in an Erlenmeyer jar and kept it in an orbital shaker under dim 

conditions for brooding for 24 h at 37 °C. The concentrate alone (without silver nitrate) and 

immaculate silver nitrate arrangement (without concentrate) were utilized as positive and 

negative controls, separately. A silver nitrate treated sample was centrifuged at 10,000rpm for 

10min. Supernatant was disposed of and the pellate was washed thrice with deionized water 

to evacuate unreacted AgNO3 and endophytic extract. The immaculate pellate was gathered, 

air dried and safeguarded for further portrayal.  

 

2.7. Characterization of silver nanoparticles  

An aliquot of this pellate containing silver nanoparticles was utilized for UV–Vis 

spectroscopic studies (Shimadzu organization model-UV3600) and SEM (Ultra 55 Model-II, 

Carl Zeiss SEM machine). For XRD considers, dried silver nanoparticles were covered on a 

XRD framework and the spectra were recorded by utilizing a Rigaku diffractometer at a 

voltage of 40keV and a current of 30mA with Cu-Kα radiation with a wavelength of     

1.5418 Å. 
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3. RESULTS  

The concentrate of Penicillium sp. was arranged and utilized as a diminishing operator for the 

syntheisi of AgNPs (figure 1). 

 

  

Fig 1. (A) Emerging endophytes from leaf 

of Calophyllum apetalum, (B) mass 

culture of Penicillium species. 

Fig 2. Extracts before and after treating 

with silver nitrate 

 

 

3.1. Blend of silver nanoparticles  

Biosynthesis of AgNPs was described by the shading change response from shading less 

endophytic concentrate to light yellow shade of AgNO3 upon 24h of incubation (figure 2).  

 

3.2. Characterization of silver nanoparticles: The solid assimilation crest at 420nm with 

UV–Vis spectroscopic studies affirmed the combination of AgNPs which was further 

affirmed by XRD and SEM concentrates on. Because of the polydispersed nanoparticles, an 

expansive top was watched (figure 3). The aftereffects of SEM plainly showed that cubic 

AgNPs of size extending from 65.41nm–102.3nm were combined. 

 

  
Fig 3. A strong broad peak located at 420nm 

of silver nanoparticles synthesized by 

Penicillium sp extract isolated from leaf of 

Calophyllum apetalum . 

Fig 4. SEM images of silver nanoparticles 

synthesized by the extract of Penicillium sp 

isolated from leaf of Calophyllum apetalum 
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Fig 5. XRD patterns of silver nanoparticles synthesized by the extract of Penicillium sp. 

isolated from leaf of Calophyllum apetalum. 

 

The consequences of XRD studies were paramount in affirming the biosynthesis of silver 

nanoparticles (AgNPs) by the concentrate of Penicillium sp. separated from leaf of 

Calophyllum apetalum. Cubic crystalline silver nanoparticles were created by the 

bioreductive procedure. The particular pattern of XRD tops at 2θ diffraction has given six 

confirmative tops. Grid planes of face focused cubic (fcc) precious crystal at 2θ qualities 

were filed with separate degrees, 27.726° (111), 32.0983° (200), 46.1538° (231), 54.8034° 

(311), 57.3419° (222) and 76.6154° (400) and contrasted with the information of JCPDS 

(Joint Committee on Powder Diffraction Standards, record No. 87-0720). The normal 

molecule sizes were ascertained by Debye–Scherrer equation (Klug and Alexander 1959) 

(figure 5).  

 

4. DISCUSSION  

Silver nanoparticles blended by the concentrate of Penicillium sp. confined from leaf of 

Calophyllum apetalum have portrayed by UV–Vis spectroscopy, SEM and XRD ponders and 

which have been given noteworthy data. A solid top at 420nm compares to the surface 

Plasmon reverberation of silver nanoparticles has been seen in UV Spectra. Prior it is as of 

now reported that absorbance at around 430nm for silver is an element of the honorable metal 

particles (Logeswari et al., 2013). The silver nanoparticles are of 65.41nm–102.3nm 

quantifiable extent and round fit as a fiddle. The SEM picture of silver nanoparticles was 

because of cooperations of hydrogen bond and electrostatic associations between the 
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bioorganic topping atoms bound to the silver nanoparticles (Preetha et al., 2013). The 

aftereffects of UV, SEM and XRD of silver nanoparticles orchestrated by the concentrate of 

Penicillium sp. secluded from leaf of Calophyllum apetalum were contrasted and affirmed 

with late works did by different creators in the region of nanoscience (Paulkumar et al., 2013; 

Stalin et al., 2014).  

 

Pt, Zr, Ag, Au, Cd, Pb and Ti nanoparticles were combined by Fusarium oxysporum (Bansal 

et al., 2004; Sanyal et al., 2005; Bansal et al., 2005; Duran et al., 2005) and silver 

nanoparticles by Penicillium sp. secluded from soil (Sadowski et al., 2008; Hemath et al., 

2010). Auxiliary metabolites of plants and fungi, for example, naphthoquinones (Medentsev 

and Alimenko 1998; Duran et al., 2002; Bell et al., 2003) and anthroquinones (Baker and 

Tatum 1998; Misko et al., 1993; Kumar and McLendon 1997) were observed to be required 

in diminishment of metals.  

 

5. CONCLUSION  

Blend of silver nanoparticles by the concentrate of Penicillium sp. segregated from 

Calophyllum apetalum is one of the biogenic techniques. The consequences of UV, SEM and 

XRD studies were bolstered the present work. Improvement of a viable media for mass 

development of the endophyte may be required. We could likewise build up the strategy to 

control the hereditary data for modern scale generation. Without a doubt, it can be guaranteed 

that the combination of silver nanoparticles by endophytes is a danger free and eco-

accommodating strategy.  
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