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*About Biotechnology Department:- 

   Inaugurated on 27th Nov, 2003 

 

*Inaugurated by:- 

   Dr. Gunavant Shah 

 

*Donor for the Institute:- 

              Indukaka, Indu means moon, moon has thirty different moods. He was one of 

our generous donor, not only for Dharmaj but for all over Gujarat. At Secondary & 

Higher Secondary School level our institute is the first to establish as Bio-science & 

Biotechnology education center in the country. 

                                                       

 

* Reference :- 

(1) Experimental Microbiology  

      Rakesh J. Patel & Kiran R. Patel 

(2) Internet 

(3) Biotechnology by U.Satayanarayana 

             We are grateful to these reference materials. This compilation is purely for giving 

awareness to only our school students. 
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                                                   Preface 

 Biotechnology is the science that uses the methods and processes for 

transformation of natural raw materials into useful products by the application of living 

organism. Biotechnology is an exciting, rapidly developing and revolutionary scientific 

discipline, with its roots in biological and technological sciences.  

 The present booklet for Biotechnology, in color is made to meet the needs of all 

categories of students learning Biotechnology. The language of this small Biotechnology 

booklet is so simple and easy. A glossary is added to the booklet to make the commonly 

used terms and words very clear. 

 The main emphasis for making this booklet are: - To give knowledge of 

Biotechnology field at a school level, to create awareness about what is Biotechnology- 

for school level students, to promote education and research in Biotechnology, to 

provide academic and professional excellence for immediate productivity in industrial, 

Governmental or clinical setting for an ultimate benefit of society and environment.  

 The aspects of Biotechnology covered in this small booklet are as follows: A basic 

idea about Biotechnology, Different kinds of culturing techniques which are used for 

isolation of micro-organisms from soil and water sample, how to stain the bacteria and 

study of the morphology of bacteria, Photographs of instruments used in Biotechnology 

lab, etc. 

 The content related with the experiments of this small Biotechnology booklet is 

ǘŀƪŜƴ ŦǊƻƳ ά9ȄǇŜǊƛƳŜƴǘŀƭ aƛŎǊƻōƛƻƭƻƎȅέ ōȅ wŀƪŜǎƘ WΦ tŀǘŜƭ ŀƴŘ YƛǊŀƴ wΦ tŀǘŜƭΦ  
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Glossary 

¶ Bio fertilizers- The nutrient inputs of biological origin that support plant growth. 

¶ Bioleaching- The use of bacteria to recover valuable metals from ores. 

¶ Bio pesticides- The toxic compounds produced by living organisms that can 

specifically kill a particular pest species. 

¶ Bioremediation- The biological process involving living organisms to remove 

unwanted substance (contaminants or pollutants) from soil or water. 

¶ Biotechnology- The application of biological principles, organisms and products to 

practical purposes. 

¶ Bt plants- The plant carrying the toxin producing gene from Bacillus thuringiensis, 

and capable of protecting themselves from insect attack. 

¶  Cancer- Uncontrolled growth of cells of a tissue or an organ in higher organisms. 

¶ Chromosome ς A physically distinct unit of the genome, carrying many genes. 

¶ Dolly- The first mammal (sheep) cloned by Wilmut and Campbell in 1997. 

¶ Electrophoresis- An analytical technique that separates charged molecules in an 

electrical field. 

¶ Explant- A piece of tissue isolated from the intact plant that is used to initiate 

culture or development of plant. 

¶ Gene- A segment of DNA that encodes a functional protein. It is the basic unit of 

inheritance located on a chromosome. 

¶ GMOs- Genetically modified organisms 

¶ Golden rice- The genetically engineered rice with provitamin A (B-carotene) 

enrichment. 

¶ Greenhouse effect- ¢ƘŜ ǇƘŜƴƻƳŜƴƻƴ ƻŦ ǊŜǘŜƴǘƛƻƴ ƻŦ ŜŀǊǘƘΩǎ ƘŜŀǘ ōȅ ǘƘŜ 

atmosphere. 

¶ Greenhouse technology- The growing of plants in greenhouse before the plant 

cultures are transferred to fields. 

¶ Herbicides- The weed killers that destroy the unwanted and useless plants. 

¶ Meristem- A localized region of actively dividing cells in plants i.e. tips of stems 

and roots. 

¶ Nitrogen fixation- The process of conversion of atmospheric nitrogen to 

ammonia. 

¶ Photosynthesis- The synthesis of carbohydrates in green plants by assimilation of 

carbon dioxide. 

¶ Stem cell- A progenitor cell that is capable of dividing continuously throughout 

the life of an organism. 

¶ Tissue culture- A process where individual cells, or tissue of plants or animals are 

grown artificially. 

¶ Zygote- The fertilized egg formed by the fusion of two gametes during meiosis.                                                        
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                              (1) What is Biotechnology?  

               Biotechnology is a science that uses the method & process for transformation of natural raw 

materials into useful product by the application of living organism in the industrial process. Thus, it is 

the Biology in service to mankind. 

*Applications of Biotechnology: - 

              There are several areas where biotechnology is applied for human welfare. Following are the 

few important applications of Biotechnology: - 

(A)Biotechnology in the field of Agriculture: - 

              It is applied in agriculture for production & protection of crop plants. It helps in production of 

disease resistance variety of plant as well as virus free plant. It helps in large production of crops within 

short period of time. 

(B)Biotechnology in Medicine: - 

              It has wide range of application in medicine. It is widely used in animal and human health care. 

It is applied in prevention, diagnosis and cure of diseases. It helps in production of Antibiotics, 

Antibodies, Vaccines, Gene therapy, etc. 

(C)Biotechnology in the field of Fermentation: - 

              Fermentation is core of modern Biotechnology. A variety of important organic compounds are 

produced industrially by fermentation properties of microbes. These include Alcohol, Enzymes, 

Vitamins, cheese, curd, etc. 

(D)Biotechnology in the field of Sewage Treatment: - 

            Microorganisms are widely used to reduce environment pollution by acting on sewage 

wastage. 

(E)Biotechnology in Energy Production: -  

          The energy obtained from Biological source is called Bio-energy. Fermentation of cow dung, farm 

refuge, garbage, etc. by methane bacteria in anaerobic condition produces Biogas. 

* Objectives of Biotechnology Department: - 

-- To give the knowledge of Biotechnology at a School level 

-- To create awareness about what is Biotechnology? 

-- To promote education and research in Biotechnology 

-- To provide academic & professional excellence for immediate productivity in industrial, 

Governmental or Clinical setting for an ultimate benefit of society and environment. 
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*Structure of Biotechnology Department: - 

 Our Biotechnology Department is very big and spacious with all the modern ŜǉǳƛǇƳŜƴǘΩǎ 

(1) Long Entrance Porch 

(2) Conference Room 

(3) Biotechnology Practical Laboratory 

(4) Preparation Room 

(5) Biotechnology Instrumentation Room 

(6) Plant Tissue Culture Laboratory 

*Conference Room

 

  *  We are using conference room for the Lectures, which includes: 

-- Lectures on Modern Biotechnology, 

-- Lectures on Environmental Biotechnology, 

-- Lectures on Microbial Biotechnology, 

-- Lectures on Medical Biotechnology, 

-- Lectures on Molecular Biotechnology, 

-- Lectures on Cell Biology and Genetics, 

-- Lectures on Plant Biotechnology, 

-- Lectures on Animal Biotechnology, 

-- Lectures on Human Physiology, 

-- Lectures on Enzymology, 

-- Lectures on Biochemistry,   -- Lectures on Microbiology, etc. 
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           The entire conference room has central AC to create conductive climate for teaching-learning 

process. 

*Practical laboratory: - 

 

                 In this laboratory students from primary, secondary and higher secondary section perform 

the ǇǊŀŎǘƛŎŀƭΩǎ of Biotechnology. 

*Preparation Room: - 

                             We are using preparation room for the preparation of chemicals and reagents and also 

for the preparation of different kinds of Nutrient medium. This room has separate racks for the 

chemicals along with labels of each chemical with their number. 
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*Biotechnology Instrumentation Room: - 

 

                        Our instrumentation room is fully equipped with all the necessary instruments which are 

required for the Biotechnology tǊŀŎǘƛŎŀƭΩǎ.  

Which include: - 

(a)Autoclave: -                   For sterilization of liquid and contaminated media 

(b) Hot Air Oven: -             For sterilization of Glass wares 

(c) Centrifuge Machine:-   For the isolation of Biomolecules from sample, e.g. Proteins, Enzymes, DNA,  

                                             RNA etc.  

(d) BOD Incubator with Cooling Facility: - To provide control environment for the cultivation of                           

Microorganisms. 

(e) Water bath: -                       To provide appropriate environment for enzymatic reaction. 

(f) PCR: -                                     To make Xerox copies of Nucleic Acid (DNA) 

(g) Soil & Water Analysis Kit:-  For soil & water analysis. You can directly measure the pH, Temp., TDS 

                                                    and DO with this instruments. 

(h) Laminar Air Flow Cabinet: - We are using one LAF cabinet for maintaining sterile condition during  

                                                     inoculation procedures. 

(i) Agarose Gel Electrophoretic Unit: -  For the Separation of Nucleic acids. 

*Plant Tissue Culture Laboratory: -  

                               Plant Tissue Culture Laboratory is the heart of Biotechnology Lab. This laboratory has 

two separate rooms: 1st is Inoculation Room; in which we can perform the experiments related with 

plant tissue culture. In this room big laminar air flow cabinet is there for aseptic inoculation work. 2nd 

Room is Growth Room; once we inoculate small tissue on a MS medium in inoculation room than we 

have to provide appropriate condition for the callus formation and for its further development, which- 
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can be achieve in this Growth room. For that we have 3 Growth Racks for providing photoperiods. Now 

slowly and gradually we are going to start our Plant tissue culture laboratory. 

*Back side of Biotechnology lab: Botanical Garden: - 

 

                       In this botanical garden you can find 85-90 different kinds of Medicinal, Ornamental, 

Aromatic and Horticulture plants. We had also prepare some plantlets through Vegetative propagation 

and Artificial Hybridization techniques. 

*There is separate Boys & Girls toilet block in Biotechnology Department. 

*Users of Biotechnology Department: - 

-- Students of Std. 2nd to 10th  

-- Students of Std. 11th & 12th Science Biology Group 

-- All the teachers of The H.M.Patel English Medium School Complex, Dharmaj. 

* Usage of Biotechnology department: - 

-- Every day one class from Primary section and one class from Sec. & Higher secondary section visit  

   this Biotechnology department. 

-- Regular periods are allotted in the month wise time table for Biotechnology session. 

-- Students from Std. 2nd to 12th are using it regularly. 

-- They attend the lectures on Biotechnology & perform their ǇǊŀŎǘƛŎŀƭΩǎ over here. 


