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 Micro-organisms for metabolism and vital processes of organic and inorganic materials 

in the feed. These organisms have different processes when exposed to metal ions, 

which are stored within or on the cell wall. This often leads to the accumulation of 

particles in the Nano-particle sizes are classified. Achieve the first step in developing 

nanomaterial’s nanotechnology. Development of Nano-material synthesis techniques to 

produce materials with specific size and composition and grain size distribution, the 
issues discussed in recent years is the research. The biotechnology-based methods 

because of too much cleaning and high compatibility with the environment is a special 

place. Microorganisms such as viruses, bacteria and fungi, unique properties and 
interesting structures and can be produced quickly and at low cost. These characteristics 

make them as attractive targets for the effects of construction materials. This paper is an 

overview of these methods. 
 

 
© 2014 AENSI Publisher All rights reserved. 

To Cite This Article: Sareh Rahimi, Saeed Hasan Shahi, Sadegh Kazemi, Hamidreza Ebrahimi, Maryam Ahmadi, Efficacy of Micro-

Organisms in the Production of NANOPARTICLES. Adv. Environ. Biol., 8(13), 1347-1350, 2014 

 

INTRODUCTION 

 

 Nanotechnology is powerful technologies that allows us to approach the molecular and atomic level and are 

able to Structures on the nanometer scale cause. Ting to detect and identify chemical contamination, viral or 

bacterial in agriculture and food industry, usually of biological, physical and chemical used. In recent method 

for simultaneous use of these techniques for nanotechnology, have designed a Nano scale sensor. In this new 

system, the metabolism and growth of bacteria is determined by the sensors. Selective biological surfaces, 

which are the main reactions and biological and chemical interactions in the environment occurs. Such surfaces 

are also capable of increasing or decreasing the strength of binding molecules specific organism and the. The 

practical aspects of the level design, sensors, catalysts and mixtures of biomolecules is the ability to isolate and 

purify. Nano-molecular substances that have recently been achieved through nanotechnology or exist in nature, 

and through these structures, Possibility of manipulation of Nano-level planning and catalyze chemical reactions 

there. Nano materials are composed of very fine size fractions and components such structures on the properties 

of materials at the macro level will help. Electrostatic properties of biological macromolecules of biological and 

topographical strategy forms and derivatives super molecular complex for the synthesis and fabrication of 

organic and inorganic components. In this approach, a biological template, a regular two-dimensional networks 

of bacterial cell surface proteins with bimolecular components such as virus particles are hollow, for producing 

nanoparticles are exploited and Architecture Super molecules. Biological systems, small or large, very complex 

control structures wonderful arrangement of tiny components form different structures. We hope to learn from 

the natural patterns to organize inorganic materials (minerals) in the appropriate measures, in order to catalyze 

the application, photonics and electronics, lead to Follow live and emulate the environmental media strategies 

for the synthesis and fabrication of materials at the Nano scale. [1] Microorganisms such as viruses, bacteria and 

fungi, unique properties and interesting structures are and can be reproduced quickly and with low costs. These 

characteristics make them as attractive targets for the effects of construction materials. Formation of iron oxide 

by bacteria, Calcification process in cyanobacteria, diatoms and precipitation of silica in the form of bio-

available minerals by bacteria, lichens, algae and fungi are examples of production by microorganisms. Binding 

of metal ions to surface proteins, DNA or protein structures organized to produce nucleation sites for the growth 

of tiny crystals of metallic nanoparticles synthesized by metal ions and biological revival bacteria and fungi are 

other uses. The need for health coverage has increased over the years because of their role in reducing the 
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burden of disease has been highlighted recently. We are everywhere, even inside the body and are surrounded 

by microorganisms. Fortunately, most of these microorganisms are harmless and some are beneficial. But in any 

case, modern living conditions for harmful bacteria to multiply and move from one place to another especially 

facilitating new places. In addition to the ability to form harmless microorganisms in the evolution of high-risk 

forms, our knowledge about these organisms can cause problems that are increasing. At present it is believed 

that some organisms that are lethal to other organisms but rarely or never kill a man, But in the long-term 

negative impact on the human mind and their physical health. [4 of 6] History and development of 

biotechnology has its roots in history has ever started many years afterwards. Divided into three periods of time 

can be attributed to the biotechnology revolution [3]. The course of human history by using the subconscious of 

biological processes to produce fermented products like bread, alcoholic drinks, dairy products, pickles, vinegar 

and so dedicated. In six thousand years BC, the Sumerians and Babylonians of yeast used in wine making. 

Egyptians four thousand years ago with the help of yeast and yeast bread soup. In this era of simple processes 

such as biotechnology and fermentation were used by humans. [2] the initial term of the present century, with 

the judicious use of appropriate techniques of fermentation and culturing microorganisms in the environment 

and the subsequent use of antibiotics in the production fermenter, Enzymes, presence of nutrients, organic 

chemicals and other compounds, man attempted to spread this knowledge. The Department of Industrial 

Microbiology at the time took the name of science to build and the use of these processes in human life 

continues. Gradually, however, is predicted using techniques of modern biotechnology, many of these processes 

are influenced and changed towards more effective recovery. [3] With the help of modern biotechnology is 

genetic change in human life. Modern biotechnology is to develop a set time and day of their range is greater. 

The period from 1976 to transfer genes from one organism into another organism began. Up until then, scientists 

in biotechnology processes of natural features (micro) organisms were used However, due to advances in 

molecular biology and genetics and deeper understanding of cellular and molecular components and 

mechanisms of biological scientists were able to modify and change the properties of microorganisms And 

micro-organisms with completely new features to make using them to create new compounds with high values 

Higher and higher performance possible. Scientific societies connected with the definition of nanotechnology, 

nanoparticles are one-dimensional particle is said to be between one and 100 nanometers. Nanoparticles are 

made from a wide range of materials. Carbon black nanoparticles have been used since 1900 in the tires to make 

them appear black. Retail Gold and Silver Nanoparticles in the tenth century, long before the color pigments are 

added in colored glass. The color depends on the size of the particles. Silver has been used for many years as a 

healer. Milk casein is made up of millions of Nano size particles. Sugar molecules nanometers in diameter. 

Ceramic nanoparticles are the most common and most widely used. Definition of nanoparticles may occur due 

to the perception that the particles will remain suspended in the air with such dimensions the electrostatic forces 

between the particles are in fact not the case, puts them together. The first effect of particle size in nanometer 

technologies, the increase in surface area. Increasing the surface to volume ratio of nanoparticles causes the 

atoms located at the surface, the effect is much greater than the atoms in the particle size, and the particles have 

physical properties. This feature greatly increases the reactivity of Nano particles also increase the level of 

surface pressure change and the change in distance between the particles or between the particles atoms. [5]  

 

Electronic and chemical properties: 

 Changes in the distance between the atoms and particles in nanotechnology, particle geometry on the 

electronic properties of the material have an impact when the particle size is reduced Electrical connections are 

more subtle in metals is interesting to ask whether the grain size of a metal particle behaves like a lump of 

metal? Are these changes in properties occurring gradually or suddenly? Answers to these questions are of 

laboratory standpoint of both theory problem. The quantity E is the ionization potential is more easily available, 

studies have shown that the ionization potential of the small grain size (smaller particles) is the ionization 

potential of the particle size decreases with increasing the surface to volume ratio and changes in the geometry 

and electronic structure of matter affects heavily on Chemistry and activities for example by changing the 

number of atoms of small particles (And so the particle size changes. [5] 

 

Surface properties:  

 Like other properties in Nano technology and the potential energy surface to volume ratio at the Nano scale 

to dramatically increase the capabilities of the products has a considerable impact. Viscosity at the Nano scale:  

 Nano scale Water flowing water that we use on a large scale. Small objects with a sticky substance such as 

honey or sugar water surrounded.  

 

Magnetic properties:  

 Nano-technology is the most sophisticated in the particle size effect on the magnetic properties of matter. A 

mass of ferromagnetic material, the magnetic domains, each containing thousands of atoms are known. The 

orbit of electrons in a magnetic field is the same, but different magnetic field directions of rotation are different. 
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Magnetic phase change that occurs when a large magnetic field, the magnetic field has a direction. For example, 

in the case of nanoparticles, magnetic fields are not specified. Therefore, it is thought that in this matter there 

will be a simpler system but in reality there is nothing contrary to this issue. Small magnetic particles and solid 

non-magnetic grain size is small, the magnetic properties of a new type of show. These properties are affected 

by the properties of a quantum particle size is to understand the need to study so much. We discuss particle size, 

typically less than the size of the magnetic fields in solids, so a single atom behaves like a particle that has a 

large magnetic moment. [7 and 9] 

 

Nanoparticle production methods:  

 The overall chemical reactions for the production of each of these modes can be solid, liquid and gas 

occurs. The conventional method for producing a solid material that by crushing the particles, increased levels 

of contact Continue to increase penetration of atoms and ions in the mixture at high temperatures, the material 

most commonly Chemistry In a chemical reaction begins with them, reagents and materials used in the reaction 

is converted to reactive, say a product. Reagent can be solid, liquid or gas. In addition, the reactants or a 

combination of several minor elements are independent or can be. The precursor compounds are partial say. 

Many methods have been developed to produce nanoparticles or nanoparticle structure that contains the state of 

vapor, liquid and solid. Everyday use:  

 As in the previous contents of the (Nano technology) was expressed on the surface to volume ratio of 

nanoparticles is one of the important properties of the material. Using these properties can be a powerful catalyst 

in the production of nonmetric dimensions. The Nano-catalysts greatly increase the efficiency of chemical 

reactions and also a significant amount of waste produced in the reaction will stop. The use of nanoparticles of 

other materials can reduce weight or increase their strength And chemical resistance and heat them to raise their 

response to light and other radiation change. The first applications for nanoparticles can be expected, the use of 

these materials is to produce Nano composites. Using Nano-composite materials greatly increased strength to 

weight ratio. [3] The zinc oxide nanoparticles in sunscreen glass is used New and highly resistant protective 

layer For glass, the (anti-acne and Unbreakable) and anti-lettered wall tiles and ceramic coatings to increase the 

strength of solar cells using nanoparticles have been synthesized. When the particle size to nanometer is one of 

the properties that are affected by this size is unaffected by electromagnetic waves of light According to a recent 

issue of nanoparticle labels have been developed that uses an electronic on Optoelectronic Industry Entry of 

nanoparticles into paints or building materials to reduce weight and reduce fuel consumption, use of color 

planes. Nanoparticles Nano keep the environment cleaner using a tool that can show the heart of nanoparticles 

of titanium dioxide (color) can be used in sunscreen UV rays. Similar particles repel water and sunlight in a jar 

to take to eliminate pollution board (glass cleaner) Now many companies nanoparticles in powder form, 

Production spray coating that has many applications in different parts of the car, tennis rackets, sunglasses anti-

scratch, anti-stain fabric, lining their windows cleaned by the sun. 

 

Methods: 

  In this descriptive study, according to papers based on data presented in scientific journals and magazines 

and Internet sites to check Of microorganisms and cellular and molecular mechanisms refers to the modification 

of microorganisms and investigated the properties of organisms with completely new properties have been 

investigated Using them to make new compounds with much higher levels of efficiency possible. 

 

Results:  

 We have 450 research companies - businesses around the world and 270 universities in Europe, America 

and Japan with a total budget of $ 4 billion a year. Engaged in research in the field of Nano-technology. In the 

realm of atoms and particles exhibit unusual behavior since the nature of the particles formed, knowing how 

they act, as a means of better understanding the formation of the universe. Thus, scientists who are engaged in 

the realm of search, the credibility of the brain of a Creator and His wonderful plan of creation become familiar, 

But because knowledge brings with it the ability to identify the secrets of the universe can be extraordinary to be 

discovered secrets. Research in the field of nanotechnology began in the late 1950s and early 1990s; significant 

results were achieved through this research. Some of the most important applications of microorganisms:  

 A set of techniques and methods that uses living organisms or parts of their production processes, changes 

and optimization of plants and animals used. 

 The application of genetic engineering techniques in agricultural production, industrial, medical and 

diagnostic higher quality and higher product costs and low risk 

 Using living cells or living cells or their components and processing capabilities, and transfer them to large-

scale production 

-The commercial exploitation of organisms or their components Application of genetic engineering in the 

production or manipulation of microorganisms and organisms 
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-The commercial exploitation of organisms or their components Application of genetic engineering in the 

production or manipulation of microorganisms and organisms 

 
Table 1: Production of nanoparticles using microorganisms. 

Microorganisms Nanoparticles produced 

Bacteria 

Bacillus subtilis Gold 

Shewanella algae Gold 

Pseudomonas stutzeri Silver 

Lactobacillus Gold, silver and their binary alloys 

Clostridium thermoaceticum Cadmium sulfide 

Klebsiella aerogenes Cadmium sulfide 

Escherichia coli Cadmium sulfide 

Desulfobacteriaceae Zinc sulfide 

Thermoanaerobacter Magnetite 

Magnetospirillium magnetotacticum Magnetite 

Thermomonospora sp Gold 

Rhodococcus Gold 

Chlorella vulgaris Gold 

Phaeodactylum tricornutum Cadmium sulfide 

Yeasts 

Candida glabrata Cadmium sulfide 

Torulopsis sp Lead sulfide 

Schizosaccharomyces Cadmium sulfide 

MKY3 Silver 

Fungi 

Verticillium Gold and Silver 

Fusarium oxysporum Gold, silver and their binary alloys, cadmium sulfide and 

zirconium 

Colletotrichum sp Gold 

 

 According to simple hydrogen atom, over billions of years lies in its capability of being able to create 

millions of different configurations. Man is incapable of bringing the matter. But new programs and finding 

other forms of what exists in nature, go on. Nature will know and so, surprisingly it will open locks. Probably 

one of the better conditions of temperature and pressure of the hydrogen is in normal form, Atoms can be used 

to produce loose, the other planets in our distant descendants to take and it is likely to be in the middle of the 

infinity of the universe and the galaxies settled in most parts of the world. It is likely that before the end of the 

third millennium of human body and mechanical appliances will be digital. Diseases, aging, back pain, memory 

loss, and they will suffer. Ability to understand and analyze information in their brain capacity compared to 

today will be infinite. In the next millennium, natural people today might have been kept for research studies 

and laboratory samples, which certainly will become respectable. And people coming from all this pain and 

discomfort that their ancestor’s centuries ago have been drawn, they will be surprised and impressed. We are 

now keeping pace with new developments in science and engineering, universities and research centers engaged 

in serious research in micro infrared technology that at least we are able to deliver the boundaries of knowledge 

to future generations Organizations have a stake in the new entity. Is soon to come and see the glorious and 

miraculous human thinking and worn ideas inherited from a short nose and take away. 
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