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 A B S T R A C T  
 
Selected  2 endophytic actinomycetes were used for the creation of nanoparticles, these types were fit in with Streptomyces. These species 
were acknowledged with 16SrRNA gene sequence. Two types were definite as Streptomyces noursei  (A-1) and Streptomyces fradiae (A-2). 
The biomass haul out of these species were used for the creation of Cu  oxide nanoparticles with the  CuSO45H2O. The organized 
nanoparticles were weathered for depiction with UV visible spectroscopy, FTIR Spectroscopy, X ray Diffraction and Transmission electron 
microscopy (TEM) The bio combination of Cu oxide nanoparticles give you an idea about surface plamon resonance (SPR) combination band 
in the range 410  to 450 nm. These the bio combination of Cu oxide nanoparticles were spherical formed and  crystalline in nature. The 
volume of bio combination of Cu  oxide nanoparticles lies in between 50 to 100 nm. XRD analysis exposed that both  A-1 and A-2 
biosynthesized actinomycetal CuO nanaoparticles were crystalline nature.FTIR spectra accredited that presence no. of poles apart bonds and 
were most important  C-O and N-H bonds.The biologically synthesized CuO nanoparticles are tested for increasing the shelf life of Solanum 
lycopersicum. It is also helpfull more than chemical preservatives those they are in routine by the analysis of such biological synthesized 
nanoparticles for increasing shelf life of Solanum lycopersicum, it could be applied for other number of food products after or while post 
harvesting system.AS far concern with chemical preservatives, it was found that this biologically synthesized CuO nanoparticles are effective 
in food preservation.  
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INTRODUCTION  

The concern and severity of SARS CoV -19 pendemic, triggered the interest for the biosynthesized oxide nanoparticles for 

their therapeutic uses. The uses of microbe for biosynthesis of bionanoparticles is one of the implements in which microbial 
cells are used which become most effective. Nanoparticles are effective, there is call for to enlarge the nonopaticles which are 

necessary in the method that they are dirt free, simple to obtain, cost efficient and have the broad range in functions. 

It is required to enlarge the nanoparticles which are environment-free. Depending on physicochemical properties viz. the 

exterior morphology, surface area, size, zeta potential. Unlike number of nanoparticles approximating as gold, copper, silver, 
zinc, magnesium etc. with their metal oxides are at the present calculated and estimated for their enormous and versatile 
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uses. The one of imperative characteristics of nanoparticles with their metal oxide is elevated surface to volume ratio, because 

of such uniqueness of nanoparticles, they are noble (Nagar and Derva, 2018). Copper oxide metal nanoparticles major uses in 
various field as they are antibacterial (Almasi  et al., 2018; Rajesh  et al., 2018), antioxidant (Rehana et al., 2017), anticancer 

(Gnanavel et al., 2017), antifungal (Hassan et at., 2018), and larvicidal (Angajala et al., 2014).  

Microorganisms based nanoparticles are extra steady, stumpy toxicity, no toxic remains, eco friendly and no unfavorable effect 

(Thunugunta et al., 2015). The majority of CuO- Nanoparticles can complete by different methods similar to as alkoxide 
supported technique (Carnes et al., 2002), sol gel technique   (Zhang et al., 2001), electrochemical technique (Yin et al.,2001), 

microwave irradiation technique (Wang et al., 2002), and thermal decomposition (Xu et al.,2002). Pure chemical base 

nanoparticles contain high impurities, this is the major disadvantage of chemical base nanoparticles (Ghidan et al., 2016), 
which may cause unfavorable effects. The green synthesis of nanoparticles is valuable and have benefit over the pure 

chemical bottom nanoparticles. Such green amalgamation of nanoparticles could be done using microorganisms like as 

unicellular and multicellular cells viz. bacteria, actinomycetes, fungi, algae and plant class (Gu et al., 2018). Such green 

synthesized nanoparticles are ideal to employ (Acharyulu et al., 2014). Actinomycetes are gram positive bacteria, they are 
generally found in soil, air and water. The rich source for these microorganisms is soil. These actinomycetes are habitually 

used for the research of nanoparticles. Its biomass or metabolites such as  protein enzymes are used for the research of green 

nanoparticles.  

Triticum vulgare is economical plant widely available in world mostly in India. The Triticum vulgare is used for the decubitus 
ulcer, sores, burnes, scarring delays, dystrophic diseases, tissue rejuvenation dilemma etc. The leaves, roots, stems and 

seeds of Triticum vulgare are well thought-out for their medicinal use and nutritional standards. The seeds of Triticum vulgare 

act as nutritional profits. Seclusion of endophytic actinomycetes was conceded out from the Triticum vulgare, which was 
composed from the agriculture turf of Sangli district of Maharashtra ( India ) in the mid season of winter. The study alert on the 

seclusion of endophytic actinomycetes from Triticum vulgare and used for the biosynthesis of CuO nanoparticles. 

Throughout the biosynthesis of CuO nanoparticles, the metabolites resembling protein and enzyme present synthesized by 

endophytic actinomycetes proceed as capping and stabilizing agent (El-Din Hassan et al., 2019).  

  

Fresh fruits are wealthy resource of minerals and vitamins and therefore, they are essential for nutritionally impartial food. 

Some physical damage to the fruit shortens the shelf- life and declines the value. Solanum lycopersicum is a common 
vegetable used in this country and abroad also this is a common ingredient routinely used in different food preparation. The 

south Indian dishes are commonly based on Solanum lycopersicum. Solanum lycopersicum have a demand for food industry , 

Solanum lycopersicum became a part of  agriculture capital in India, as far concern great demand of Solanum lycopersicum 
there for  it is need  to increase the shelf life of  Solanum lycopersicum. The study is focused on increasing the shelf life of  

Solanum lycopersicum by using biosynthesized CuO nanoparticles. 

 
MATERIALS AND METHODS  
 
Clean, recently growing stem of Triticum vulgare were cultured in the black soil at the boundary of Krishna river from the 
region of Maharashtra, India. Hot Start PCR Master Mix of  Maxima  (Thermo K1051, Sigma) was used for increase of 16 

rRNA  genes.  Gene Jet Kit (Thermo K0702) was used for refinement purpose and MEGA 6.0 software was used for 

phylogenetic assay. CuSO4.5H2O (HiMedia) was used as raw substrate for biosynthesis of CuO nanoparticles. UV-VIS 

spectrophotometry was performed using Perkin Elmer, Lambda 35, while Fourier Transform Infrared [FTIR ] Spectroscopy was 
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done using a Varian 670 FTIR spectrometer, XRD Philips Analytic X-ray B.V. PW-3710 foundation model diffraction inquiry 

using Cu-Kα rays with a wavelength 1.5418 Å used for XRD, Transmission electron microscope (JEOL, JEM series JED-
2300T) used for TEM investigation.  

 
Plant sampling and study area 
 
Triticum vulgare was collected from the agriculture turfs of Sangli District ( 16.853ON. 74.583OE ) of Maharashtra ( India ) in 

the middle period of winter. The grown-up stem was elected for this study. The stem revealed in Fig. 1 was cut in to tiny pieces 
lies in between 1 to 2 cm and unruffled in sterilized conical flask and brought in the Departmental Microbiology laboratory. The 

conical flask enclosing stems of Triticum vulgare was then accumulated at cooling temperature at 4OC. The plant discovery 

was passed out according to botanical nomenclature with their arrangement. The arrangement system was used for detection 

of species up to genus and species level.  
 
Isolation of endophyticactinomycetes 
 
The stem of Triticum vulgare was then cleaned with uncontaminated and chilled tap water, which was supportive to wash the 

exterior contamination present on stem. Surface sterilization was passed out with the help of 1.5 to 3 % Hydrogen peroxide 

solution, which was sympathetic for the assassination of rest of contagion present on the plane of stem. Then these stems 
were permit to deep in 70% based ethanol sufficient for 15 sec. It allows sterilizing the surface area of stem, instantly the 

stems were washed with the sterilized distilled water to 5 min., it prove the surface sterilization with the plating the sluice 

distilled water on nutrient agar media. The plate was kept at room temperature for 4 days, the absence of any growth of 
bacteria, fungi or actinomycetes indicated that proper surface sterilization. Sterilized needle was used to crush the stems on 

glycerol aspargine agar media sustained with griseo fulvin 10 µg / ml  (antifungal tablet)  and plated were incubated at  room 

temperature for one to two week.  
 

The powdery appearance of the colony, embedded in medium on plate is one of the indications of actinomycetal colony. Such 

colony was used for the further analyses and retransfered it on slant for preservation. This was referring as endophytic 
actinomycetes, and this endophytic actinomyctes used for the biosynthesis of nanoparticles act as a green source during the 

method of production. 

 
Molecular identification of endophytic actinomycetes.  
 
The secluded endophytic actinomycetes were individually merged in 0.08 % saline NaCl, throughout the cure of saline they 

were purely sluice by the normal saline water. The marmur mining method was expressly used for the seclusion of genetic 
material from endophytic actinomycetes. Secluded genetic material was then used for the discovery of secluded endophytic  

actinomycetes. 16S-rRNA genes were used for the advance analysis to classify the fastidious species of actinomycetal 

isolates. 16S-rRNA genes were enlarged using Hot Start PCR Master. Mix  of  Maxima  (Thermo K1051, Sigma) was used in 
PCR method. Then enlargement of isolated genetic material (16S-rRNA genes) was passed out with PCR technology in the 

amount of 50 µL. The entire primer should be used for the enlargement and discovery of isolates.  In PCR technique, the 

reaction was carried out by using universal primers like 27f  containing  (5′-AGA GTT TGA TCC TGG CTC AG-3′) and 1492r  
containing   (5′-TAC GGC TAC CTT GTT ACG ACT-3′)  ]  (Lane et al., 1991) 
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The PCR invention was then cleaned using the Gene Jet Kit and then right sequencing were conceded out by DNA 

sequencers, in which promote and repeal primers were used for the sequencing. The definite sequence was practical by 16S-
rRNA technology. Then were corresponding with the ordinary database by phylogenetic manner which was depends on 

database and look at isolated sequence to narrowly associated sequence of gene bank. MEGA 6  software was used for this 

scrutiny.  
 

Biosynthesis of CuO nanoparticles 
 
Biosynthesis of CuO nanoparticles was conceded by using CuSO45H2O, this is one of raw materials and fitting, simply offered 

source for the biosynthesis of CuO nanoparticles. This reaction assortment delicacy with the metabolite of isolated 

actinomycetes, predominantly biomass scum of actinomycetes were used for biosynthesis of CuO nanoparticles. All through 

the reaction biomass scum of actinomycetes was perform as the falling agent and which participated nearly all central key role 
during the biosynthesis of CuO nanoparticles.  
 

Isolated actinomycetes were inoculate individually in 100 ml of starch nitrate broth and incubated at room temperature for 48 
hrs on mechanical shaker spined at 100 rpm to increase the actinomycetal biomass. When proper incubation was over then 

the broth was filtrated by filter paper and split the filtrate and biomass. The actinomycetal biomass was used for the auxiliary 

process. About 5 to 10 gm of actinomycetal biomass was acceptable to wash with sterilized distilled water, which is valuable 
for leave go of the surface media particle from the actinomycetal biomass.  

 

Such cleansed biomass then was hanging in the clear distilled water and again reserved it at room temperature for 48 hrs., 
while actinomyctal metabolites get permeated in distilled water. The assortment was filtrated by Whatman No. 1 filter paper 

and splits the filtrate, which includes actinomyctal metabolites. collectively such a filtrate, because it operate as sinking agent 

henceforth such scum were used for the diminution process to synthesis CuO Nanoparticles biologically. In the reaction 25 
mMof  Cu SO4 5H2O was delighted with 100 ml of divided  actinomycetal filtrate.  This reaction mixture were kept at room 

temperature in dark condition till change in color was appear, it was became the dark colour.   

 
Characterization of biosynthesized CuO nanoparticles 

The presence of biologically synthesis CuO nanoparticles was confirmed using the change in colour in mysterious emergence, 

this is the crucial indication of biologically synthesis CuO nanoparticles. Further affirmation of biologically synthesized CuO 

nanoparticles, was done via the  UV- Vis spectrophotometer. Range must be kept in between the 100 to 600 nm. The 
presence of various functional groups in biological synthesized CuO nanoparticles was scrutinized by using Fourier 

Transmission ( FT ) infrared ( IR )   spectroscopy analysis  (El-Din Hassan et al., 2019). To study the morphology and 

magnitude of biomass filtrate mediated biosynthesized CuO nanoparticles was studied by transmission electron microscopy 

(TEM ). This was shown the authentic morphological size.  

Transmission electron microscope was operating at 200 kV for the said analysis. TG/DTA thermal analyzer ( SDT Q600 V 20.9 
Build 20 ),XRD Philips Analytic X-ray B.V. (PW-3710 Based Model diffraction analysis using Cu-Kg radiation )with a 

wavelength 1.5418 Å, A JEOL JEM-200CX.This scrutiny was used for the depiction of microbial synthesized nanoparticles., 

which facilitates to know the unusual properties of nanoparticles those were synthesized by microbial approach. Beside with 

the synthesized biological nanoparticeles were considered with scanning electron microscope (JEOL JED 2300) which also 
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helps for morphological structure. All approaches were valuable to check the isolation in their characterization of all type of 

nanoparticles (Chougule et al.,2011)   

Microbiological analysis  

Microbiological testing incorporated total plate count (TPC), of coliforms  carried out  according to standard procedure 
specified in ISI handbook of food analysis [Part I General Methods; Total Count (IS 5402: 2002)], coliform (ISI 5401 Part II: 

2002). Aseptically 10 gram of Solanum lycopersicum was detached and by gun it was macerated and grinder. The sample was 

serially diluted up to 103 with phosphate buffer. In appropriate dilution (103). 10 mM concentration of microbiologically 
synthesized actinomycetal CuO NPs  and chemical preservative (citric acid) diluted  at 103 were added and kept for incubation 

at 37OC, and process without any preservative act as a control.   

At the specified time interval like as 2,4,6,8 and 10 hrs., the 1 ml sample was plated in media by pour plate technique and 

plates were incubated at 37OC for 24 hrs. Measure the colony forming unit in the term of cfu/ml of sample used for plating. 

Results were plated in triplicate. Sample without any preservative agent used as a control.  

Shelf life analysis of Solanum lycopersicum.  

By the reference of microbiological analysis, the 10 mM concentration of microbiologically synthesized actinomycetal CuO NPs  
and chemical preservative (citric acid ) diluted  at 103  treat with Solanum lycopersicum in a beaker for 10 min. Instead of any 

preservative deionized water was used as control. Remove the Solanum lycopersicum from the respective preservatives and 

was kept at normal temperature for the periods of 10 days. The results were recorded in the term of physical appearance.  

RESULT AND DISCUSSION  
 
Isolation and molecular identification of endophytic actinomycetes.  
 
Two strains of endophytic actinomycetes were inaccessible and identified from stem of Triticum vulgare of placed in the region 

mentioned in study area were name as A-1 and A-2. 

 
 
 
 
 
 
 
 
 
 
 

Fig . 1: The stem of Triticum vulgare 
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These stains A-1 and A-2 were subjected to the discovery by via the 16S  rRNA sequencing. It was accomplished that the A-1 

and A-2 strains gathered within the genus of Streptomyces. As far apprehension with species of A-1 and A-2, the gathered 
actinomycetal Streptomyces was 92 %  and 97 % be like with Streptomyces noursei and Streptomyces fradiae respectively.  

Consequently secluded A-1 and A-2 were acknowledged up to genus and species level in which A-1  labeled as Streptomyces 

noursei and  A-2  labeled as Streptomyces fradiae.The ribosomal  RNA sequence of Streptomyces noursei and Streptomyces 

fradiae were lay down in Gene Bank (Williams et al.1983) , (Labeda et al.,2011)  ] with their organization number state in the 
this gene bank shown in Fig. 2 

 

 

 

 

 

Fig. 2: Phylogenetic analysis of 16S rRNA sequences of isolated endophytic actinomycetes and matched sequence with the 
sequences from gene bank. 

The classification of actinomycetes was accepted out by (Chougule et al., 2007)  with the help of amino acid, sugar pattern 
and different biochemical tests matched with bergey’s manual.  

 
 
                         Fig. 3:   Absorbance peak of A-1, A-2 in UV- vis spectroscopy  

 
Biosynthesis of CuO nanoparticles 
 

Biosynthesis of CuO nanoparticles was conceded out via CuSO4 5H2O, this is one of raw materials and fitting, simply 
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acknowledged strains A-1 and A-2, which act as the catalyst for the green synthesis of CuO nanoparticles. In which Cu2+ions  

undergo to diminution process to form CuO nanoparticles (Nagar et al., 2018). The producing capacity of biosynthesis of CuO 
nanoparticles was weathered by the alteration in color of biomass filtrate from faint blue to dark greenish brown shade. Also, 

the biosynthesized CuO nanoparticles were assessed by UV- vis spectrophotometer for its affirmation. The biosynthesis of Cu 

oxide nanoparticles confirmed maximum absorption at 415 and 430 nm for A-1 and A-2, respectively, which are presented in 
figure 3. The modification in color indicated the reduction of metal ions in reaction mixture in the reaction, which confirmed 

synthesis of CuO nanoparticles (Ghidan et al., 2016)  

According to Krithiga and their co-authors, during the biosynthesis of CuO nanoparticles alteration in color in reaction 

assortment was because of Surface Plasma Resonance (SPR) phenomenon complete by biomass filtrate containing 
metabolites (Krithiga et al., 2013). Maximum abosorption peak of biosynthesized CuO nanoparticles by actinomycetes  was 

studied by Naila and Kannabiran and the maximum peak was ranged in linking 380 to 450 nm (Nabila et al., 2018). While in 

some study, the biosynthesis of CuO nanoparticles was definite at the wavelength of 337 nm by Sathiyavimal and their co-

authors using UV-vis spectroscopy (Sathiyavimal et al., 2018). The single peak in UV–vis spectroscopy showed that the shape 
of the biosynthesized CuO nanoparticles, the appearance of single peak specifyed that the presence of spherical shaped 

nanoparticles (Jayakumarai et al., 2015). 

Characterization study ofbiosynthesizedCuOnanaoparticles 

XRD analysis 

The XRD samples of the calcined biosynthesized actinomycetal CuO nanoparticles are given in Fig. 4. All of the focal peaks 

are indexed as the spinel biosynthesis of CuO nanoparticles in the ordinary data (JCPD No: 88-1935). The usual crystallite 
sizes of biosynthesized actinomycetal CuO nanoparticles were considered from X-ray line augmentation of the indication of 

(222), (313), (401), (509), and (437) using Scherrer’s equation (i.e., D = 0.89k/(β cosθ), where k is the wavelength of the X-ray 

waves, K is a constant taken as 0.89, h the diffraction angle, and b is the full width at half-maximum (Verma, et al., 2004; 
Bangale et al., 2011; Cullity et al., 2001; Hongshui Wang et al., 2005), and found to be 16 ± 4, 18 ± 1, 25 ± 2, and 26 ± 3 nm 

for the samples of biosynthesized actinomycetal CuO nanoparticles calcined at 500, 600, and 7000C. XRD results of both  A-1 

and A-2 biosynthesized actinomycetal CuO nanoparticles were same. XRD analysis shown that both  A-1 and A-2 
biosynthesized actinomycetal CuO nanoparticles were crystalline nature. equal type of results initiate for endophytic 

actinomycetal mediated biosynthesized copperoxide nanoparticles, where XRD analysis publicized and found  the crystalline 

nature of NPs (Saad El-Din Hassan  et al.,2019)  

 

Fig 4. XRD pattern of calcined actinomycetal CuO nanoparticles in air to: (a) 500°C, (b) 600°C, and (c) 700°C 
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TEM analysis 

The morphology and magnitude of biosynthesized actinomycetal CuO nanoparticles was done by TEM measurement. The all-

inclusive morphology and crystalline formation of two biosynthesized actinomycetal CuO nanoparticles calcined at 600°C for 4 
h, were auxiliary studied using TEM. The TEM bright-field descriptions with matching selected-area electron diffraction (SAED) 

guide of the illustration are given in Fig 3. From the TEM bright field images, it was visibly seen that these two section consist 

of packed biosynthesized actinomycetal CuO nanoparticles were crystallite elements of ~ 75 and 80 nm diameter for the tests 
A-1 and A-2 respectively and  particle size of these two illustration of biosynthesized actinomycetal CuO nanoparticles was 

seen to be regular and spherical shaped were rearranged in groups . 

 

 

 

 

 
Fig 5. TEM images with corresponding SAED patterns of the biosynthesized actinomycetal CuO nanoparticles calcined in air for 4 h. 

 
 

Other study discovered and matched, where biologically synthesized CuO nanoparticles publicized near about 61.7 nm, these 

CuO nanoparticles were synthesized via soil acinomycetes (Nabila et al., 2018). The study publicized usual size of 
synthesized biological CuO nanoparticles was near to 78 and 80 nm for the two biological CuO nanoparticles amalgamated 

from unusual species of Streptomyces, those they were endophytic actinomycetes (Saad El-Din Hassan et al., 2019).  

FT- IR analysis 

FT – IR scrutiny was conceded out for recognition of functional groups which were concerned in the biosynthesized 

actinomycetal CuO nanoparticles, where these concerned functional groups were dependable for mechanisms of reduction, 

capping with the stabilization of synthesized biological CuO nanoparticles (El-Din Hassan et al., 2019). FT – IR analyses were 

achieved by FT - IR spectrum, which was shown that the actinomycetal etract used in the production of green CuO 
nanoparticles carry  the number of functional groups in the sence of chemical bonds.  

FT – IR analysis was conceded out for the actinomycetal scum and actinomycetal CuO nanoparticles. FT – IR analysis 

spectrum of biomass filtrate of Streptomyces noursei  ( A-1 ) and  Streptomyces fradiae( A-2 ) were scrutinized and the 

maximum peak was at 1710 cm-1 for Streptomyces noursei  ( A-1 ) recognized that presence of  C-O bond and maximum peak 
was at 3430 cm-1 for Streptomyces fradiae ( A-2 ) aspect appearance of  N-H bond publicized in figure 6. 
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Fig. 6: FT – IR spectrum of biomass filtrate of Streptomyces noursei  ( A-1 ) and  Streptomyces fradiae ( A-2 ) 

FT – IR scrutiny was agreed out for the operational actinomycetal CuO nanoparticles via Streptomyces noursei ( A-1 ) and 
Streptomyces fradiae( A-2 ).  FT – IR analysis spectrum of these actinomycetal CuO nanoparticles was agreed out in the 

range of  300 to 5000 cm-1.  

The materialized peaks at 785.90 cm-1 by CuO nanoparticles of A-1 specified that the allied with ( alkene )  C=C. Although, the 

strong and wide peak was observed at 3510.67 cm-1 for the CuO nanoparticles of A-2 sample which was matched to alcoholic 
O-H bond  (Sankar et al., 2014; Jagminas et al., 2002; Jagminas et al., 2004; Zhang et al., 2006). The weak peak was show  

at 2343.69 cm-1 for sample CuO nanoparticles of A-1 capacity be revelry to the ambiance of atmospheric CO2 (Azam et al., 

2012). Unusual dominant peaks at 478.28 cm-1 for section CuO nanoparticles of A-1 and  560.36 cm-1  for the section CuO 

nanoparticles of A-2 might be accepted for the development and presence of metal oxides as Cu-O vibrations., this was 
incorrigible that the development of greatly pure CuO nanoparticles in the study (Azam et al., 2012),  given in Figure 7. 

 

Fig. 7: FT – IR spectrum of actinomycetalCuO nanoparticles using Streptomyces noursei ( A-1 ) and Streptomyces fradiae ( A-2 ) 

Microbial analysis of Solanum lycopersicum ( tomato) and shelf life study 

From table 1 it was shown that the cfu / ml of sample at dilution of 103 containing chemical preservative was 2.98, 3.01, 3.10, 

3.45 and 3.98 at the interval of 2,4,6,8 and 10 days interval respectively. The cfu / ml of sample at dilution of 103 containing 

actinomycetal CuO NPs was 1.60, 1.93, 2.15, 2.34 and 2.56 at the interval of 2,4,6,8 and 10 days interval, respectively. As 
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compared with control, the chemical preservative was showing the good results while the actinomycetal CuO NPs were 

excellent as shown in fig. 8.  

Table 1: TPC ( log cfu/ml ) of sample diluted at 103 

Time 
TPC ( log cfu/ml ) of sample diluted at 103 

After 2 Days After 4 Days After 6 Days After  8  Days After 10  Days 

Chemical preservative 2.98 3.01 3.10 3.45 3.98 

Actinomycetal CU O NPs 1.60 1.93 2.15 2.34 2.56 

Control 
( Without Preservative ) 

3.24 3.44 3.46 3.67 4.10 

 

 

Fig. 8:  Comparetive TPC of  Actinomycetal CuO NPs with Chemical preservatives and control. 

Shelf life analysis of Solanum lycopersicum.  

With the reference of microbiological analysis, Solanum lycopersicum was treated with the 10 mM concentration of 

microbiologically synthesized actinomycetal CuO NPs  and chemical preservative (citric acid ) diluted  at 103  for 10 min. the 

shelf life period was observed after the periods of 10 days.  

The results were recorded in the term of physical appearance, it was found that shrink like appearance was observed to 

Solanum lycopersicum for control. The Solanum lycopersicum was getting spoiled with overlay of microbial film. Shown in fig. 
9A. in case of  Solanum lycopersicum was treated with chemical preservative the result were recorded In the term of microbial 

film without any shrinkage along with sort of damage shown in fig. 9 B,  while by the treatment of microbiologically synthesized 

actinomycetal CuO NPs  to Solanum lycopersicum, it remains intact without any damage or shrinkage and was remain fresh at 
normal temperature without freezing shown  in fig. 9 C.  
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Fig. No. 9 A. Shelf life of Solanum lycopersicum without any preservative after 10 days of incubation 

 

Fig. No. 9 B. Shelf life of Solanum lycopersicum with chemical  preservative after 10 days of incubation 

 

Fig. No. 9 C. Shelf life of Solanum lycopersicum with biologically synthesized CuO NPs preservative after 10 days of incubation 
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DISCUSSION  

Nanotechnology has turn out to be a enormous get through with large probable to promote sustainability. It put togethers 

undergrowths of applied sciences such as physics, biology, food technology, environmental engineering, medicine and 
materials processing. In easy conditions, nanotechnology engaged in material or nanoparticle includes one or more size to the 

order 100 nm or less (Auffan et al. 2009; He et al. 2019). The technology is favored as they have dissimilar properties like slow 

liberate action, target precise nature, precise action on vigorous sites and tall surface area (Joshi et al. 2019). The reason for 
the achievement of nanotechnology is suitable to its capable domino effect, no impurity discharge, energy resourceful and less 

space necessities. separately as of these achievement factors, nanotechnology has also given away versatile requests in 

conditions of safety, toxicity and risk estimation in region of agriculture, food and environment (Kaphle et al. 2018). 
Nanomaterials are largely classified into two types, that is organic and inorganic, depending on their scenery and 

functionalities. Nanotechnology has been observed as a capable tool for rising the economy in close to future as well as 

preserve the plant growth and nutritional characters of the food products. Use of nanofertilizers and ideal farming has pretense 

several benefits in weed control and reduce in chemical pesticide thus ornamental shelf life. Rising use of nanotechnology in 
agro-food scheme manufacturing may even pose as a key to solve challenges in food safety and agriculture (Yata et al. 2018) 

(Ghouri et al. 2020). The three primary avenues where the technology could cultivate include food processing, agriculture and 

packaging. 

Aglar et al. (2017), stated that the modified atmosphere packaging (MAP) action delayed the color production during cold 
storage and shelf life period in sweet cherry, and Ali et al. (2019), stated that modified atmosphere packaging (MAP) action 

delayed enzymatic browning at litchi fruit. Also, it has been stated that amino ethoxyvinyl glycine (AVG) prolonged fruit 

coloration (Butar and Çetinbaş, 2017). As with other researchers, related results were achieved with modified atmosphere 
packaging (MAP) action, but the result of amino ethoxyvinyl glycine (AVG) was limited in our study. This may be because of the 

result of AVG differ in fruit species and cultivars. As in our research findings, ( Ozturk et al., 2019), stated that the only AVG 

treatment did not have a major effect on fruit quality in kiwifruit. 

The antioxidant activity initiate in fruits has effects such as scavenging free radicals, avoiding cancer and cardiovascular 
infections in the human body (Griffiths et al. 2016; Suleman et al. 2019). Therefore, it is very significant the protecting the 

antioxidant level of fruit throughout the storage period (Sharma et al. 2017) 

CONCLUSION  

In this study, the endophytic actinomycetal arbitrated yielding of CuO nanoparticles using Streptomyces noursei and 

Streptomyces fradiae, was deomonstarted. Biosynthesis of CuO Nanoparticles via Streptomyces noursei (A-1) and 
Streptomyces fradiae  (A-2) was established by altered the color as of faint blue to dark greenish brown shade and got the 

assimilation band at 415 nm and 430 nm for A-1 and A-2 in that order. Crystalline creation incorrigible by XRD. TEM studies 

prove, particle size within ~ 75 and 80 nm diameter and they were uniform and round. Number of function groups were present 
in both Biosynthesized of CuO (A-1) and (A-2), which was analyzed by FT-IR. The actinomycetal CuO NPs playing the vital 

role and participate to enhancing the shelf life of foods like as vegetables as Solanum lycopersicum. Microbial nanoparticles 

were effective than the chemical preservative and helpful to increasing the shelf life of vegetable like Solanum lycopersicum. 

These microbial nanoparticles could be helpful for other food products also.  
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