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DR. SANTOSH K MISHRA 
EDITOR-IN-CHIEF 

 
 
 

Initial application of Biotechnology was found in the production of industrially important products 

i.e. beer, wine, cheese, bread and a variety of fermented products. From last several decades such 

applications have expanded a wide range of industrially important products in the field of food, 

chemical and biopharmaceutical industries. Due to recent advances in genetic engineering, 

molecular biology and bioprocess engineering new and novel products of industrial importance are 

available.  Industrial biotechnology is also one of the most promising new approaches to combat 

pollution, resource conservation, cost reduction, novel product production. It is often referred to as 

the third wave in biotechnology. If exploited to  to its full potential, industrial biotechnology would 

have a large impact on human welfare and society at large.. Industrial biotechnology has helped in 

realization of the dream”Lab to society”. In south Asian countries where agricultural practices is an 

integral part of their economy. Industrial biotechnology play an important role in the production of 

low cost biofuel, enzymes, and biopharmaceuticals by utilizing agro-industrial residues through 

developing effective bioprocessing techniques. In this issue of Biovision, our young bioengineers 

will see some interesting articles in diverse areas of industrial biotechnology. I hope that this issue 

of Biovision will enrich their knowledge. 
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ABOUT BIOTECHNOLOGY DEPARTMENT 

 
The Department of Biotechnology was established in the year 2002 with a clear vision of educating students 

with latest technology in the growing field of Biotechnology as an undergraduate course. Now the department 

is NBA accredited and also offers postgraduate program (M.Tech). Since its inception, the Department has 

continuously grown and taken initiatives to impart quality education and inculcate research aptitude in 

Biotechnology students. The department is actively engaged in research activities in various areas of 

Biotechnology and related fields. It is also an authorized research center for Ph.D. program through AKTU, 

Lucknow. The department has consciously taken a decision to strengthen research activity in various areas of 

Biotechnology with a view to develop practical solutions to problems faced by industries. The department is 

unique in having established expertise across a broad range of scientific disciplines, thereby encouraging 

innovative approaches to teaching and research. Our expert faculties in various disciplines also provide 

research consultancy in Environmental Biotechnology with a view to develop practical solutions to 

environmental problems faced by industries and the municipalities. Besides this, other areas such as animal 

biotechnology, plant biotechnology, microbiology, biochemistry, immunology etc are also covered for 

consultancy and technical support. 

 

 
Government Funded Projects:- 

 
1) DST SERB-TARE (Government of India) funded research project entitled “PfSEA1 

antigen characterization as potential vaccine candidate against human malaria parasite 

Plasmodium falciparum” is ongoing in the Biotechnology Department. 

2) A consultancy project of UP pollution control board for monitoring of ambient air quality of Hapur 

cityis also ongoing in the department. 

 

Major Departmental Highlights include:- 

 

 Highly qualified faculties with extensive experience in industry, research and teaching 
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 10 State-of-the art laboratories including Genetic Engineering, Fermentation Technology, Bioprocess 

and Computational Biology 

 International internship at University of Louisville, KY, USA 

 Advanced R&D in areas of Cancer Biology, Recombinant DNA Technology, Drug Discovery and 

Herbal Product Formulation 

 Average 20 research papers published annually in peer-review journals by Faculty and Students 

 Consistent 90% placement record in Core Biotechnology companies 

 The students from Biotechnology department are well-placed in different MNC’s and reputed 

government/non-government organizations. 

 Many students started their own startups in the area of biotechnology 

 

 

 

VISION OF DEPARTMENT 

To be a Centre of Excellence in field of Biotechnology education, research, training and 

entrepreneurship guided by sound scientific principles, quality teaching and thrust for 

 

MISSION OF DEPARTMENT 

1) To develop a strong Biotechnology Engineering program based on quality of 

education, research and training. 

2) To impart quality education to the students and enhance their skills which will make 

them globally competitive 

3) To develop trained biotechnology professionals who can contribute to the continuous 

improvement of biotechnological services and products. 

4) To develop scientific and/or technical resources as per biotechnology industry demands. 
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ABOUT GEMS SOCIETY 

 
GEMS (Genetic Engineers and Molecular Scientists), the professional society of Biotechnology 

department was established in the year 2008. The aim of this society is to encourage students for various 

professional as well as social activities. These activities of this society provide students a platform where 

they can excel their talent in the area of science and technology with better understanding of their 

professional & social responsibilities. It also helps students to show leadership skills well as team work 

culture in among students Faculties of department constantly providing guidance necessary support 

students for organizing various activities of societies. GEMS Society is constantly working to organize 

various techno-cultural events for overall development of students. Every semester this society organizes 

events like Guest lecture from experts, Seminars, Innovative idea presentation, Biofiesta (Annual techno- 

cultural event), Plantation of herbal plants etc. Expert from industry and research institute like CDRI, 

BIBCOL, DABUR Research foundation, Sun Pharmaceutical Industries, Codon Biotech, Envirotech etc. 

delivered invited talk in the various activities organized by GEMS society. The structure of this society 

is as follows:- 

President : Dr. Prabir Kumar Paul (HoD, BT) 

Coordinator : Dr. Santosh Kr. Mishra (Assistant Professor, BT) 
 

Vice President : Mr. Aditya Raj (Student of BT 4th Year) 
 

Secretary : Ms. Rashi Tyagi (Student of BT 3rd Year) 
 

Joint Secretary : Ms. Manisha (Student of BT 2nd Year) 

Treasurer : Dr. Prabir Kumar Paul (Associate  Professor, BT) 

Members of GEMS : All students and Faculty members of Biotechnology Department 
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ACTIVITIES OF GEMS SOCIETY 
 

 

 

The Professional society, GEMS (Genetic 

Engineers and Molecular Scientists) was 

established in the department in the year 

2008.The aim of this society is to encourage 

students for various professional as well as 

social activities. These activities of this society 

provide students a platform where they can excel 

their talent in the area of science and technology 

with better understanding of their professional & 

social responsibilities. It also helps students to 

show leadership skills well as team work culture 

in among students Faculties of department 

constantly providing guidance necessary support 

students for organizing various activities of 

societies. GEMS Society is constantly working 

to organize various techno-cultural events for 

overall development of students. Every semester 

this society organizes events like Guest lecture 

from experts, Seminars, Innovative idea 

presentation, Biofiesta (Annual techno-cultural 

event), 

Plantation of herbal plants etc. Experts from 

industry and research institute like CDRI, 

BIBCOL, Dabur Research foundation, Sun 

Pharmaceutical Industries, Codon Biotech, 

Envirotech etc. delivered invited talk in the 

various activities organized by GEMS society. 
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BIOPROCESS MODELING  

 

 
RASHI TYAGI 

 

DEPARTMENT OF BIOTECHNOLOGY 

IMS ENGINEERING COLLEGE, GHAZIABAD 

 

 

 

 

 

A procedure that delivers an organic material, 

for example, a hereditarily designed microbial 

strain, for commercial use. Production of an 

industrially valuable substance or fuel by natural 

interaction, like microbial fermentation or 

degradation. To get ready, produce, or treat (a 

substance) through a bioprocess. All in all, a 

bioprocess comprises of a cell culture in a 

bioreactor, which is a process ready to establish 

an ideal development climate. The focal object 

of a bioprocess is the cell. A living cell is a 

profoundly mind-boggling framework which is 

regularly characterized as the tiniest 

independent natural unit. 

 
BIOPROCESS MODELING:- 

 
To further develop process comprehension or 

execution, different programmed devices can be 

created: test systems ready to replicate 

framework practices, programming sensors 

which permit getting an estimation of an 

unmeasured sign or regulators to keep up with 

ideal circumstances. 

 
This multitude of instruments depend on a 

portrayal of the thought about the considered 

system, a numerical model. Such a model might 

come in different shapes and be stated with 

changing levels of numerical formalism. When 

the model is laid out it can then be utilized, with 

sensible certainty, to predict execution under 

contrasting interaction conditions, and utilized 

for process plan, advancement, and control. 
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Input of plant or exploratory information is, 

obviously, expected to lay out or approve the 

model, yet the amount of information expected 

when contrasted with the experimental 

methodology is impressively diminished. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

COMPARISON OF THE 

MODELING AND EMPIRICAL 

APPROACHES:- 

Empirical Approach: Measure usefulness for all 

blends of plant working circumstances and make 

relationships. 

Advantage: Little idea is important. 

Disadvantage: Many examinations are 

required. 

 
Modelling Approach: Establish a model and 

configure examinations to decide the model 

boundaries. Contrast the model conduct and the 

trial estimations. Utilize the model for rational 

design, control, and enhancement. 

 
Advantage: Fewer examinations are required, 

and more prominent agreement is acquired. 

 
Disadvantage: Time is expected for creating 

models. 

 

GENERAL ASPECTS OF THE 

MODELING APPROACHES:- 

 
A fundamental utilization of a cycle model is to 

dissect test information and to utilize this to 

describe the process, by appointingmathematical 

qualities to the significant processvariables. The 

use of a joined displaying and 
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recreation approach prompts the following 

benefits: 

1. Modelling works on comprehension. 

2. Models help in trial plan. 

3. Models might be utilized predicatively for 

plan and control. 

4. Models can be utilized in preparing and 

instruction. 

5. Models might be utilized for process 

streamlining. 

 
STAGES IN THE MODELING 

PROCEDURE:- 

 
 Appropriate meaning of the issue. 

 

 Planned in numerical terms. 
 

 Mathematical techniques for 

arrangement with computerized 

recreation. 

 The legitimacy of the arrangement relies 

upon the right decision of hypothesis 

(physical and numerical model), the 

capacity to distinguish model boundaries 

accurately and exactness in the 

mathematical arrangement strategy. 

 Care and judgment should be taken with 

the end goal that the model doesn't 

become over complex. 

CONCLUSION:- 

 

In the roadmap of bioprocess development and 

manufacturing, process models play a crucial 

role at several stages. Enabled by advanced 

sensor technology, robotic HT experimental 

systems, enhanced computational power, 

versatile data management solutions, and a 

broad set of data analytics techniques, the 

biopharma industry faces a solid basis for the 

digital transformation 

 
REFERENCES:- 

 
 

[1] H. Narayanan et al., “Bioprocessing in the 

Digital Age: The Role of Process Models,” 

Biotechnol. J., vol. 15, no. 1, Jan. 2020, doi: 

10.1002/BIOT.201900172. 

[2] T. Scheper et al., “Digitalization and 

Bioprocessing: Promises and Challenges,” 

Adv. Biochem. Eng. Biotechnol., vol. 176, 

pp. 57–69, 2021, doi: 

10.1007/10_2020_139. 
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FERMENTATION TECHNOLOGY IN INDUSTRIAL 

APPLICATION 

 

 
KM. NIDHI 
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Fermentation is one of the oldest techniques in 

food processing and is used for production of 

alcoholic beverages, breads, cheese, and other 

products. Louis Pasteur in the 19th century used 

the term fermentation in narrow sense todescribe 

the change brought about by yeast and other 

microorganisms growing in the absence ofair 

(anaerobically); he also recognized that ethyl 

alcohol and carbon dioxide are not the only 

products of fermentation. 

This technique due to the mild condition of 

fermentation does not have deleterious effect on 

sensory features and nutritional value and also 

by-products of fermentation such as organic 

acids and ethanol are responsible for some 

flavour and aroma changes. 

It can also be defined as the generation of energy 

involving an endogenous electron acceptor from 

the bacterial (enzymatic) 

oxidation of any organic material. The result of 

fermentation depends on the organic substrate, 

most frequently carbohydrate or protein, the 

applied catalyst in the form of either isolated 

enzyme or its microorganism producer, as well 

as the process conditions. Some important 

fermentation products:- 

 
 

PRODUCT ORGANISMS USES 

Ethanol Saccharomyces 

cerevisiae 

Industrial 

solvents, 

beverages 

Glycerol Saccharomyces 

cerevisiae 

Production of 

explosives 

Lactic acid Lactobacillus 

bulgaricus 

Food and 

pharmaceutical 

Acetone and 

Butanol 

Clostridium 

acetobutylicum 

Solvents 

α-amylase Bacillus subtilis Starch 

hydrolysis 
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A fermen tation process requires a fermenter or 

bioreactor for successful production because it 

provides the following facilities for the process 

such as contamination free environment,specific 

temperature maintenance, maintenance of 

agitation and aeration, pH control, monitoring 

Dissolved Oxygen (DO), ports for nutrient and 

reagent feeding, ports for inoculation and 

sampling, fitting and geometry for scale upm 

minimize liquid loss and growth facility for wide 

range of organism. 

 
TYPES OF FERMENTER:- 

(i) Simple fermenters (batch and 

continuous ) 

(ii) Fed batch fermenter 

(iii) Air-lift or bubble fermenter 

(iv) Cyclone column fermenter 

(v) Tower fermenter 

(vi) Other more advanced system 

 

 

 

 

 

 

 

 

 

Figure 1. A Laboratory Fermenter 

 

Depending on the fermenter different types of 

fermentation processes are involved. There are 

mainly three types of fermentation processes 

which are as follows:- 

 Batch Fermentation 

 Fed Batch Fermentation 

 Continuous Fermentation 

 

1) Batch Fermentation 

Nutrients are added in the fermentation for the 

single time only and growth continues until the 

particular nutrients are exhausted. In the batch 

process when the microorganism is added into a 

medium which supports its growth, the culture 

passes through number of stages known as 

‘growth curve’. 

A typical growth curve consists of following 

stages:- 

a) Lag Phase: Immediately after 

inoculation, there is no increase in the 

number of the microbial cells for some 

time and this period is called lag phase. 

b) Acceleration Phase: The period when th 

cell just start increasing in numbers is 

known as acceleration phase. 
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c) Log or exponential Phase: This the 

time period when the cell numbers 

steadily increase. 

d) Deceleration Phase: The duration when 

the steady growth declines. 

e) Stationary Phase: The period where 

there is no change in microbial cell 

number is the stationary phase. This 

phase is attained due to depletion of 

carbon source or accumulation of the end 

products. 

f) Death Phase: The period in which the 

cell numbers decrease steadily is the 

death phase. This is due to death of the 

cells because of cessation of metabolic 

activity and depletion of energy 

resources. 

Advantages and Disadvantages of Batch 

Fermentation:- 

 
Advantages 

a) It is easy to operate and low on 

maintenance. 

b) It has a lower installation cost. 

c) It has very low chances of 

contamination. 

d) Easier to validate. 

 
Disadvantages 

a) It has considerable down time. 

b) Higher labour costs. 

c) Accumulation of toxic products. 

 

 
2) Fed Batch Fermentation 

 

In this type of fermentation, freshly prepared 

cultural media is added at regular intervals 

without removing the culture fluid. This 

increases the volume of the fermentation culture 

fluid. This increases the volume of the 

fermentation is used for production of proteins 

from the recombinant microorganism. 

The total amount of the biomass in the vessel 

increases but biomass concentration is 

maintained constant. 
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Advantages and disadvantages of fed batch 

fermentation:- 

 
Advantages 

a) The operating cost, down time etc are 

less than batch but higher than 

continuous fermentation. 

b) It has a high growth rate compared to 

batch fermentation. 

Disadvantages 

a) It has a higher installation costs than 

batch fermentation. 

b) Large medium supply is required. 

c) Requires sophisticated equipment to 

control feed rate and maximise 

productivity. 

 
3) Continuous Fermentation 

 

The growth rate and physiological conditions of 

microorganisms can be maintained by using a 

process of continuous culture (chemostat). In 

this the products are removed continuously 

along with the cell girth and addition of fresh 

culture media. This results in a steady or constant 

volume of the contents of the fermentor. This 

type of fermentor is used for the 

production of   single cell protein (S.S.P), 

antibiotics and organic solvents. 

 
Advantages and disadvantages of continuous 

fermentation 

 
Advantages 

a) Low down time. 

b) Reduced labour time and operating costs. 

c) Culture maintained at constant growth 

rate. 

d) Smaller vessels are needed. 

e) Higher productivity. 

 
Disadvantages 

a) Requires expensive, high quality and 

reliable equipment 

b) Requires continuous product separation 

and purification. 

c) It has increased risk of contamination 

due to extended operation. 

The component parts of a fermentation 

process:- 

(I) The formation of media to be used in 

culturing the process organismduring 

the development of the inoculum and 

in the productionfermenter. 
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(II) The sterilization of the medium, 

fermenters and the ancillary 

equipment. 

(III) The production of an active, pure 

culture in sufficient quantity to 

inoculate the production vessel.7 

(IV) The growth of organisms in the 

production fermenter under the 

optimum conditions for the product 

formation. 

(V) The extraction of the product and its 

purification. 

(VI) The disposal of effluents produced 

by the process. 

The range of fermentation process. There are 

five major groups of commercially important 

fermentations: Those that produce microbial 

cells (or biomass) as the product, e.g. single cell 

protein, baker’s yeast, lactobacillus, E. coli, etc. 

Those that produce microbial enzymes: catalase, 

amylase, protease, pectinase, glucose isomerase, 

cellulose, hemicellulose, lipase, lactase, 

streptokinase, etc. Those that produce microbial 

metabolites: 

- Primary metabolites – ethanol, citric acid, 

glutamic acid, lysine, vitamins, 

polysaccharides, etc. 

 

- Secondary metabolites – all antibiotics 

fermentation 

Those that produce recombinant products: 

insulin, hepatitis B vaccine, interferon, 

granulocyte colony-stimulating factor, 

streptokinase. Those that modify a compound 

which is added to the fermentation that 

transformation process i.e. Biotransformation: 

phenylacetslcarbinol, steroids biotransformation 

etc. 

 
REFERENCES:- 

 
 

[1] M. Choudhary, S. Joshi, S. S. Bhagyawant,and 

N. Srivastava, “Advances in Fermentation 
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Technol., pp. 53–63, Aug. 2018, doi: 
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[3] R. Joshi, V. Sharma, and A. Kuila, 

“Fermentation Technology: Current Status 

and Future Prospects,” Princ. Appl. 

Ferment. Technol., pp. 1–13, Aug. 2018, 

doi: 10.1002/9781119460381.CH1. 
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BOTOX: A BEAUTY OR BEAST? 
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Today our society is too much obsessed with 

glamorous skin, lean figure and living in such a 

hyperesthetic society that results in demolition 

of our own lives. In between we all have heard a 

name, botox, used for facial and medical 

treatments and has become the primarily cause 

for deteriorating human health. 

 
Botox is actually a pharmaceutically made drug 

which inhibits or slows down the muscle 

moment. It is made from Clostridium toxin, 

which the bacterium Clostridium 

botulinum produces. This toxin also leads to 

condition known as botulism. Botox derives 

from naturally occurring bacteria, C. botulinum, 

found in soil, lakes, forests, and the intestinal 

tracts of mammals and fish. This 

bacteria and its spores are usually harmless, but 

when its spores transforms and population 

increases it produces a deadliest neurotoxin 

known as botulinium toxin which causes 

botulism. From research it has been concluded 

that 1 gram of a crystalline form of the 

clostridium toxin could kill 1 million people and 

few kilograms of it could demolish entire race of 

human. 

 
HOW DOES IT WORK? 

Botox is basically a neurotoxin that disrupts the 

nerve signalling pathway, temporarily 

paralyzing the muscle moment. For muscle 

contraction, the nerves releases the chemical 

messenger known as acetylcholine which binds 

at the ending of nerve and muscle junction and 
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helps the muscle cells to contract. Botox 

injections inhibits the release of acetylcholine 

thus preventing the muscle to contract and helps 

the muscle to become less stiff. 

 

WHY BEAUTY OR BEAST? 

 
 

Botox is primarily used in cosmetic products and 

in facial surgeries worldwide for enhancing the 

beauty of face. According to the American 

Board of Cosmetic Surgery, Botox injections are 

the most widely used worldwide. In 2016, over 

7 million people had Botox treatments. Its 

effects are temporary that lasts from 3 to 12 

months depending upon the type of treatment. 

 
TREATMENT MAINLY INCLUDES 

 

 Removal of wrinkles around the 

eyes, known as crow’s feet. 

 Wrinkles between the eyebrows, 

known as frown lines or elevens. 

 Lines at the mouth corner. 

 Reducing symptoms of overactive 

bladder. 

 Prevention of migraine. 

 Crossed eyes, crown adjustment. 

 Upliftment of lips. 

 

 

 

 

 

 

 

 

 

 
Moreover, botox is widely used for camel’s 

beauty contest in Saudi Arabia, where camels 

are beautified by lifting their lips, high hump, 

bushy eyelashes, etc. 

 

 

 

 

 

 

 

 

 
So the questions arises is really botox is of such 

great importance for beautifying, the answer is 

no. As it can turn anyone into beauty but can also 

turn anyone into beast if not taken properly or 

https://www.americanboardcosmeticsurgery.org/procedure-learning-center/non-surgical/guide-botox-type-injectables/
https://www.americanboardcosmeticsurgery.org/procedure-learning-center/non-surgical/guide-botox-type-injectables/
https://www.plasticsurgery.org/documents/News/Statistics/2016/plastic-surgery-statistics-full-report-2016.pdf
https://www.plasticsurgery.org/documents/News/Statistics/2016/plastic-surgery-statistics-full-report-2016.pdf
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administered by non-professionals and also 

comprises of many risks and side effects. 

 
RISKS & SIDE EFFECTS:- 

 
 

 Eye dryness after eye wrinkle treatment. 

 Upset stomach. 

 Mild or sometimes severe pain, redness, 

stiffness at the site of injection. 

 Temporary eyelid drooping. 

 Temporary weakness or paralyzing 

conditions in nearby muscles. 

 Different neuromuscular disorders, 

cardiovascular conditions. 

From recent studies it has been seen that average 

cost for botox treatment ranges from 300-500 

USD depending on the type of treatment, 

number of botox units involved and the person 

who gives the treatment. 

 
CONCLUSION:- 

 

Though botox is very useful in cosmetics and 

different facial treatments worldwide and can 

really turn anyone into beauty but it also comes 

with its own disadvantages which can also turn 

anyone to beast. Thus proper, limited and safe 

use of botox is very essential and the treatment 

must be taken by the professionals only 

otherwise it leads to asymmetrical conditions. 

 
REFERENCES:- 
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Biofuels are the types of fuels which are derived 

from biomass (could be any plant or animal 

material which is used as fuels). From Sun we 

get electricity through photovoltaic conversion. 

Other way of getting energy is winds as due to 

uneven heating there is different pressure due to 

different temperature, due wind is flown from 

which with the help of windmills we get energy. 

These are renewable resources in which there is 

no production of greenhouse gasses and a fuel 

supply never runs out. Fossil fuel like coal, 

petroleum etc. needs millions of years so these 

are non-renewable. So, there is the need of that 

fuel arises which is renewable and less 

flammable that is biofuels. Genomic of 

cellulosic biofuels which could be alternative of 

fossils fuels have potential to meet demands as 

fossils fuels need millions of years for their 

generation. 

 

INDIAN & GLOBAL SCENARIO 

OF BIOFUELS:- 
 

According to report on March 24, 2009 the 

renewable energy can meet 35% of power 

requirement in India by 2030. MNRE (Minister 

of new and Renewable energy) haveprepared 

national policy on biofuels in which 20% 

blending of Biofuels to traditional petrol by 

2017 so as to conserve non-renewable 

resources. 

 
 

According to British Petroleum’s statistical 

review of world energy 2016, India’s oil 

consumption has increased from 180.8 million 

tons to195.5 million tonnes which are 8.1% 

increase in 2015 when compared to 2014 which 

is 4.5% of world’s total oil consumption. 
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Global biofuels increased gradually by 7.4%, 

in 8.5% Brazilian agricultural territory 0.9% is 

devoted to sugarcane in which there is ethanol 

production, in Sao Paulo State of Brazil the 

bioethanol production contributes 57% of fuels. 

Soybean and palm oil are major source of 

biodiesel 

 

 

 

 
TYPES OF BIOFUELS:- 

 
1) Hydrogen 

 

Doesn’t exist on earth as gas, we need to 

separate from other elements. There are many 

methods for producing hydrogen like Steam 

refining, electrolysis, or biological method. 

First two are common method in which 

hydrogen is not created biologically. For 

Biological production of Hydrogen there are 

many methods like in algae and cyanobacteria 

their bio photolysis of water and hydrogen is 

produced. In “dark” fermentation with the help 

of anaerobic organisms such as acidogenic 

bacteria used to produce hydrogen. For high 

yields of hydrogen, we use thermophilic 

microorganism is used. Microbiological 

hydrogen production is yet not developed or 

come into economical viable technology so it 

is lagging behind the expectation. 

 
2) Methane/Biogas 

 

In this Methane and carbon dioxide are 

produced by biogas plant. The raw material 

taken is organic house hold or industrial waste. 

Advantages of biogas is that we have option to 

use the polysaccharides constituent of plant 

material to produce energy. Cow manure, 

manure from other animals like pigs, chicken 

and horses, fat from slaughter waste or frying 

oil, organic house or garden waste, municipal 

solid waste and rotten stuff, organic rich 

industrial waste water is used as combustible 

substrate for biogas. Maize, clover, grass, 

willow etc. are grown for biogas production. 

Biogas formation from plant fibers works in 

three stages:- 

1) Hydrolysis of polysaccharides, 

protein and fats into oligosaccharides 

and sugar 

2) Acetogenesis that is synthesis if 

acetate, which includes the formation 

of acetate by the reduction of CO2 
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and the formation of acetate from 

organic acids. 

3) Methanogenesis with up to 70% (v/v) 

CH4 and 30% CO2 and products 

NH3 and H2s by slow growing 

archaea. 

There are 2 types of biogas plants used in India 

one is Floating gas holder type of plant in which 

dome id floating and gas is taken out through 

outlet pipe, other is fixed type in this dome is 

fixed and the function is similar to floating 

holder type biogas plant. 

 
3) Ethanol 

 
 

Industrial ethanol production is done mainly 

from sugarcane molasses or enzymatically 

hydrolyzed starch that is from corn or other 

grains and batch fermentation with Yeast 

saccharomyces cerevisiae to create ethanol. The 

Byproducts in batch fermentation are CO2, 

methanol, glycerol etc. If ethanol is used as fuel 

there is no need rectified. Azeotrope of 

95.57wt% ethanol with 4.43wt% water is used in 

ignition cars known as AEHC (alcohol etilico 

hidratado combustion) in Brazil. Higher water 

content causes problem when ethanol and 

gasoline mixtures partly as it leads to phase 

separation between water and gasoline. The 

glucose syrups with the help of yeast 

fermentation could lead to formation of ethanol. 

Which is processed 20% (v/v) of ethanol are 

produced in present day industrial yeast 

fermentation vessels from starch-derived 

glucose. 

 
BIODIESEL:- 

 
 

IMPORTANCE OF BIODIESEL 

As we know that there will be future scarcity of 

fossil fuel worldwide so, there we have to come 

with an alternative of them and biodiesel seems 

to be that therefore there are some importance of 

them listed below- 

 
1) Energy Independence 

 
High cost of diesel leads to disproportionate 

impact on the poorest countries, 38 of which are 

net importers and 25 of Which import all of their 

oil; the question of trying to achieve greater 

energy independence one day through the 

development of bio-fuels has become one of an, 
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alternative as bio-fuels programme is being 

launched somewhere in the developing world. 

 

2) Smaller Trade Deficit 

 
Rather than importing other countries’ ancient 

natural resources, we could be using our own 

living resources to power our development and 

enhance our economies. Instead of looking to the 

Mid-east for oil, the world could look to the 

tropics for bio-fuels. producing more bio-fuels 

will save foreign exchange and reduce energy 

expenditures and allow developing countries to 

put more of their resources into health, education 

and other services for their neediest citizens. 

3) Growth 

 
Bio-fuels create new markets for agricultural 

products and stimulate rural development 

because bio-fuels are generated from crops At 

the community level, farmers that produce 

dedicated energy crops can grow their incomes 

and grow their own supply of affordable and 

reliable energy. At the national level, producing 

more bio-fuels will generate new industries, new 

Technocrats, new jobs and new markets. 

 

4) Cleaner Air 

 
Bio-fuels burn more cleanly than gasoline and 

diesel. Using biofuels means producing fewer 

emissions of carbon monoxide, particulates, and 

toxic chemicals that cause smog, aggravate 

respiratory and heart disease, and contribute to 

thousands of premature deaths each year. 

 

5) Less Global Warming 
 

Bio-fuels contain carbon that was taken out of 

the atmosphere by plants and trees as they grew. 

The Fossil fuels are adding huge amounts of 

stored carbon dioxide (CO2) to the atmosphere, 

where it traps the Earth's heat like a heavy 

blanket and causes the world to warm. Studies 

show that bio-diesel reduces CO2 emissions to a 

considerable extent and in some cases all most 

nearly to zero. 

 
INDIAN SCENARIO OF BIODIESEL:- 

 
 

India, currently ranked fifth in the energy 

consumption, is expected to be ranked third by 

2030. Therefore, there is an indication by the 

Indian government to use 20% biofuel. Hence, 
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there is a need to develop and modify the design 

of the fuel handling and fuel injection equipment 

(FIE) to deal with the proper blending of fuels. 

According to a study in 2015, under a BAU 

scenario, demand for diesel for transport is 

expected to grow from 46.9 billion liters in 2010 

to 155.7 billion liters in 2030. Biodiesel demand 

for 20 percent blending targets is expected to 

grow 19.8 and 31.1 billion liters in 2020-21 and 

2030-31, respectively. The increased move 

towards biofuels is spurred by global political, 

economic and environmental events, especially 

rising crude oil prices. Current sky touching hike 

in oil prices from US$60 and US$70/barrel in 

2006 to price of US$ 140 a barrel in 2008 has 

threatened the economic stability of oil- 

dependent countries and of the world at large. 

The International Energy Agency projected that 

biofuels would be competitive with petroleum at 

petroleum prices of between US$60 and US$100 

a barrel. That point has been crossed, and 

markets seem to be internalizing expectations of 

unstable and perhaps rising future oil prices. The 

competitiveness of biodiesel, however, depends 

heavily on the relative prices of oil and of 

agricultural feedstock for biodiesel. 

NEED OF BIODIESEL:- 

 

1) Biodiesel use helps improve air quality. While 

the actual numbers depend on the blend used, 

pure biodiesel is known to produce up to 76% 

fewer greenhouse gas emissions than petroleum 

diesel, as well as significantly less particulate 

matter, a known contributor to asthma and lung 

disease. 

 
2) It’s a sustainable product. No one knows 

exactly how long the world’s oil reserves will 

last, but there’s no doubt that they’re limited. 

Unlike standard diesel, which is drawn from this 

finite petroleum supply, biodiesel is made from 

simple, plant-based and totally renewable 

ingredients, like vegetable oil. Sequential 

biodiesel is even more sustainable because it’s 

made from used cooking oil recycled from local 

restaurants. This gives Sequential fuel a carbon 

footprint 85% smaller than petroleum diesel. 

 
3) Biodiesel is compatible with diesel vehicles 

by default. Nearly all diesel engines dating back 

to 1993 can use biodiesel in place of petroleum 

diesel without a single modification. Plus, it can 
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be used on its own for optimum emission 

reduction or blended with petroleum diesel when 

you’re seeking to maintain the power delivered 

by petroleum products. 

 
4) Biodiesel use spurs economic development 

biodiesel offers a viable petroleum diesel 

alternative, it has a very bright future. Demand 

for the fuel continues to rise across the board, 

forecasting a booming industry packed with job 

opportunities. According to the National 

Biodiesel Board, 2.8 billion gallons of biodiesel 

were produced in the United States in 2016 and 

the industry supported 64,000 jobs nationwide. 

 
5) Biodiesel is safer to store, handle and 

transport. We’ve likely heard horror stories 

about major petroleum spills, which can be 

environmentally devastating and even lead to 

massive explosions. Fortunately, using biodiesel 

significantly reduces the risk of these incidents. 

Pure biodiesel is completely non-toxic and has a 

much higher flash point than petroleum diesel, 

making it less likely to catch fire. 

 
CONCLUSION:- 

To reduce CO2 emissions and fulfill the 

increasing energy demands, a horde of research 

endeavors have been commenced to develop 

renewable and sustainable energy resources, 

which must be environmentally friendly, and 

cost-effective. Though the researchers could 

obtain more than 95% yield from various 

feedstock and catalyst yet, thecommercialization 

of biodiesel and biofuel has not been 

accomplished. The feasibility ofproduction and 

utilization of biodiesel from various sources has 

been affected by severalparameters. 
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In recent times economical production of high- 

quality SCP with low nucleic acid can be 

achieved by using animal manure. To reduce the 

cost of protein feedstock for animal feed, the use 

of single cell protein (SCP) can be produced 

from waste of animal agriculture. Study reveals 

that chicken manure is the best substrate for SCP 

production by submerged fermentation using 

photosynthetic bacteria, regression analysis 

shows that the product was significantly 

influenced by chicken manure content, inoculum 

size, and cultivation time. 

 
The animal feed cost accounts for 60%–70% of 

total livestock production costs it has increased 

significantly in recent times, and there is an 

increasing reliance on soybean meal and fish 

meal for protein supply in feeds. (SCP) proves 

to be one of the appropriate protein source and 

feed formulation as it can be used as protein 

supplement or replacement to replace the costly 

protein materials and also massive quantities of 

SCP can be produced in a short time. Henceforth, 

SCP is considered as a promising product to 

solve the problem of the high price of protein 

feed. Also it has been proved in 2018 

,that SCP can be produced on industrial 

wastewater to produce the protein feed and 

simultaneously can be used to treat wastewater 

in environmental management. These are 

basically a dietary single-cell microorganisms 

whose biomass or protein extracts are derived 

from pure or mixed microscopic algae, yeasts, 

mushrooms or bacterial cultures etc, hence these 

microorganisms can be used as protein-rich 

foods or dietary supplements but, they are 

mainly used as food for human and animal 
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consumptions. 

 
 

SCPs are a good alternative to replacing protein 

of agricultural origin, since SCP production 

doesn’t requires high water consumption besides 

it does not cover large areas of land, does not 

endanger environmental diversity and does not 

contribute to climate change also does not 

produce high greenhouse gas emissions, 

Furthermore to reduce the cost production of 

SCP, it is essential to use biodegradable agro - 

industrial by-products and waste as a source of 

nutrients for the cultivation of microorganisms., 

like chicken manure as mentioned above. 

Animal wastes mostly includes manure from 

cow, buffalo, and poultry etc. There exists a 

serious disposal problem regarding animal 

manure as they can contaminate both surface and 

groundwater. Therefore, manure management is 

the important issues in order to minimize the 

waste and to reduce the pollution. SCP as being 

inexpensive has gained quite a popularity in this 

field. 

 
MATERIAL REQUIRED:- 

Basically, carotenoid-producing photosynthetic 

bacteria R. faecalis PA2 was used 

Rhodopseudomonas faecalis it a gram-negative, 

anaerobic, phototrophic bacteria with polar 

flagella which was isolated from chicken faeces. 

It was cultivated in glutamate–malate medium 

with pH 6.8 and temperature 30 ± 2°C was 

maintained. Incubation was carried out under 

anaerobic condition. The next method was the 

production of animal manure media, using 

swine, chicken or cow manure, it was incubated 

for around 7 days at temperature of 45°Co 

dissolve the organic compounds and minerals in 

the manure. 

 
Furthermore, more steps were included such as 

1) Optimization of manure 

2) Carotenoid productions 

3) Amino acid content determination by in- 

house method and gas chromatography 

4) Protein content in SCP by Kjeldahl method. 

By the abovementioned methods and steps 

following results were observed: 

 
As mentioned animal manure being rich in 

carbon and nitrogen sources was used, as it can 

be assimilated by bacteria for growth and 

metabolism purposes. From the logarithmic 

phase growth of the strain, grown in different 
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types of animal manure medium maximum 

specific growth rate of R. faecalis PA2 wasfound 

in chicken manure medium. As chicken manure 

contains high nitrogen content and the 

concentrations of free ammonia presenting in the 

medium was up to 300 mg/L as ammonia being 

an important nitrogen source for amino acid 

synthesis in bacteria, chicken manure proved 

quite best choice for SCP synthesis. 

 
The following diagram represents conceptual 

pathway of protein biosynthesis using ammonia 

from chicken manure as the nitrogen source and 

stoichiometry of the pathway. There were also 

some analytical approaches for determining 

biomass content as well protein content in the 

SCP: 

 
SCP production was also affected by several 

factors such as:- 

1: effect of chicken manure content 

2: inoculum size 

3: pH and temperature 

4: moisture content in manure medium 

5: cultivation time and external factors for in 

vitro cultivation. 

Furthermore, more methods like statistical 

methods were used for the prediction of SCP 

produced, for example, for optimization of 

culture condition etc. The statistical approach 

showed significant results for improving 

biomass, protein, and carotenoids in SCP 

produced from chicken manure by using R. 

faecalis PA2. 

 
CONCLUSION:- 

 
 

The result represents, the use of animal manure 

as sole substrate for SCP production, thus 

contributing to the reduction in cost production 

of medium considering the easy availability of 

animal manure as well as minimizing the 

pollution and contamination of animal waste in 

the environment. 
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Maltotriose is basically a trisaccharide 

containing three glucose molecules joined by α- 

1,4 glycosydic bond. It is the second most widely 

used fermenting sugar found in Brewer’s basket 

(15-20%) after Maltose (50-60%) & Glucose is 

the third largest (10-15%). Though Maltotriose is 

the second most widely sugar used by the 

Brewers, but in the priority for utilization and 

consumption by yeasts it is on the lowest. During 

fermentation when the glucose uptake reaches 

50%, the yeast then starts utilizing maltose & 

maltotriose that too on a slower rate. The slower 

utilization rate of maltose & maltotriose could 

sometimes results in the generation of one of the 

common problems 

faced by the breweries that is the presence of 

high content of fermenting sugar in the finished 

beer and abnormal beer flavour. Utilization & 

metabolism of maltotriose during the seed 

fermentation is one of the major factors which 

determine the fermentation efficiency and 

product quality. 

 

Maltotriose fermentation needs the presence of 

atleast one of the 5 homologous and unlinked 

MAL loci- MA1 though MAL4 and/or MAL6. 

Each loci has the presence of at least one emulate 

of three encoding separated gene for Maltase, 

Permease & positive regulatory protein which 

instigates the transcription of two previous genes 

in the presence of maltose. 
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Most of the studies and researches done on the 

maltotriose utilization have undergone with the 

analysis of environmental factors which can 

affect the utilization of this substrate source 

during the brewing process or fermentation 

process. 

 
The primary researches shows that during the 

utilization, the maltose and maltotriose are 

transported across the plasma membrane with 

the help of district transport systems. Maltotriose 

transport activity in the yeast cells have been 

examined in a variety of industrial strains of 

yeasts, but the molecular identity of this 

permease was unknown till the years until when 

a new permease gene (AGT1) which shows 

wider substrate specificity was not found. 

 
MATERIALS & METHODS:- 

1) Materials 
 

The materials needed are sugars- Glucose, 

Maltose, Maltotriose (at least 95% pure), p- 

nitrophenyl-α-D-glycopyranoside, 

phenylmethylsofonyl fluoride, glass beds, 

antimycin A, Ampholine (5.0pH -7.0pH) & 5- 

bromo-4-chloro-3-indoyl-α-glycopyranoside. 

2) Strains & Culture Conditions 
 

2 Strains are used in the fermentation of 

Maltotriose, i.e Strain70 & StrainBO1. Both 

of the strains are to be grown in Batch Culture at 

following conditions- 

 Bactopeptone-20g 

 Yeast Extract-10g 

 Carbon Source (any of the sugar)-20g 

 Temp- 28°C at 160RPM 

 pH- 5.0 

 
Cells are harvested at 2500 rpm for 3 min, at the 

Exponential phase of growth & washed twice 

with ice-cold distilled water before use. 

Alternatively, culture samples are to be 

centrifuged at 5000 rpm for 3 minutes and for the 

determination of ethanol & glycerol, the 

supernatant is cleared off. 

 

 

 

 

 

 

 
Figure 1: Growth on maltotriose is inhibited by 

antimycin A. Cells from strain 70 or B01 the 

indicated carbon sources in the absence (-) or 
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presence (+) of antimycin A, and incubated 

aerobically at 288C for 3 days. 

 
3) Glucose, Ethanol & Glycerol 

Determination 

 To check out the Glucose, Glucose 

oxidase & Peroxidase methods are used 

by using the commercial kits. 

 Ethanol is determined in culture 

supernatants with the help of Gas 

Chromatography. 

 For Glycerol determination, commercial 

enzymatic assay is used based on 

Glycerol kinase, Glucose-3-phosphate 

oxidase & peroxidase. 

4) Cell Free Extraction 
 

 To obtain cell free extracts, washed cells 

are to be suspended at 15mg/ml dry yeast 

in cold buffer (100mM MOPS-NaOH 

pH-6.8) having 1mM phenylmethyl- 

sulphonyl floride, 20%(by vol) glycerol 

& 1mM EDTA 

 Cells are disrupted by vigorous shaking 

at vortex shaker for 5 minutes. 

 The extracts are to be centrifuged at 

10000 rpm for 5 minutes and the 

supernatants are used for total α- 

glycosidase determination. 

 
5) α-glycosidase Assay 

 

The total α-glycosidase activity is cells extract is 

determined by the hydrolysis of 1mM Buffer 

(1mM p-nitrophenyl, α-D-glycopyranoside in 

buffer A for 30°C). The α-glycosidase activity 

for maltose & maltotriose is checked in-situ with 

the help of permeabilized yeast cell. 

 
6) Interpretations & Results 

 

The respiratory inhibitor, antimycin A 

completely inhibits the growth of several wild 

types of Yeast strains on maltotriose but on the 

chosen sugars, Strain70 is able to produce 

ethanol from glucose & maltose whereas Strain 

B01 are able to produce equal amounts of 

ethanol from maltotriose as well. 

 

 

 

 

 

 

 

 

Fig: Batch growth and ethanol production by 

strain 70 (A and C) or strain B01 (B and D). () 
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glucose, (+) maltose, or (~) maltotriose as 

carbon source. Almost similar results were 

there when glycerol is produced from the 2 

strains. 

 
7) Analysis of Maltose & Maltotriose 

Hydrolysis 

Given yeast cells deliver several α-glycosidase 

isoforms, whereas some isoforms are able to 

hydrolyse both maltose & maltotriose, other 

isoforms are specific for α-methylglucosidase. 

Although these α-glycosidase activities are 

always purified and examined from the maltose 

grown cells. But there are different patterns for 

the α-glycosidase isoform from both strains but 

for maltose & maltotriose, the similar isoforms 

was expressed. So, our result states that there is 

no maltotriose specific α-glycosidase in these 

yeast strains. 

Fig: Kinetics of - glucoside hydrolysis by strain 

70 (A) or strain B01(B). Maltose (•) or 

maltotriose (0) 

 
CONCLUSION:- 

The results obtained from the experiment clearly 

shows that maltotriose transport across the 

plasma membrane is a major limiting factor for 

the fermentation of it from the yeast cells. There 

are other attempts going on to improve 

maltotriose fermentation efficiency in the 

Industrial yeast for Baking & Brewery which 

also indicates the expression of maltose 

permeasae is also a limiting factor in the 

fermentation rate. But the Maltotriose permease 

which is encoded by AGT1 gene is believed to 

have greater efficiency for Industrial yeast, and 

for future, the genetic manipulation of the strains 

having permease can be a major interest. 
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Biofortification of crops generally refers to their 

production with enhanced dietary value. This 

can be achieved either by using predictable 

discerning breeding or through genetic 

engineering. Biofortification differs from 

fortification as it aims to make plant foods 

naturally more nutritive rather than adding 

nutrient supplements to the foods during food 

processing. 

 
This is an important enhancement on ordinary 

fortification when it comes to providing 

nutrients for the countryside poor people, who 

rarely have access to commercially fortified 

foods. Biofortification is seen as a forthcoming 

approach for dealing with deficiencies of 

micronutrients in low and middle-income 

countries. In the case of iron, the who expected 

that biofortification could help curing the 2.5 

billion populace suffering from iron deficiency- 

induced Anaemia. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Here, we will only talk about biofortification 

through genetic engineering. 
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BIOFORTIFICATION THROUGH 

GENETIC ENGINEERING:- 

 
Techniques of genetic engineering can be used 

to produce new crops with desirable 

characteristics. It utilizes a unambiguous gene 

sequence for the transfer of desirable 

distinctiveness from one organism to another. 

when a specific micronutrient is not naturally 

produced in crops, transgenic approaches are the 

only appropriate option to fortify such crops with 

that specific transgenic crops have been 

produced by introducing novel genes, 

overexpressing the genes already present, 

downregulating the expression of certain genes, 

or interrupting the synthesis pathway genes of 

inhibitors. 

Modern advancements in plant biotechnology 

enables us to better understand plant 

metabolisms, which has made it possible to 

increase micronutrients contents, such as zinc 

(Zn), iron (Fe), and vitamin A, in fastener foods 

to combat mineral malnutrition. There are more 

than 120 varieties of GM crops that have been 

regulated in the United States mostly version of 

herbicide tolerant or insect resistant. Most 

common example of transgenic crop is Golden 

rice, making process is as follows:- 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ADVANTAGES:- 

 
 

• Transgenic approaches allow us to achieve 

much higher micronutrients level in crop than 

predictable method. 
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• Superior amounts of several micronutrients can 

be combined in the same crop. 

• Genetic engineering can also help to combine 

micronutrients with productivity augmentation 

agronomic traits, such as drought 

broadmindedness and pest resistance. 

• It reduces the use of pesticide and insecticide 

during farming. 

• It can feed a rapidly increasing population 

because it shows radically increased yields. 

• More crops can be produced in small area. 

• “Hidden hunger” can be eradicated through 

transgenic biofortification. 

 
CONCLUSION:- 

 
 

Micronutrients are essential for human growth and 

development, and their deficiency is a major concern 

that affects one in three people worldwide. It is clear 

that biofortification has a great capacity for 

improving the nutritive value of major crops. By 

the use of recombinant DNA technology, the 

availability of several essential micronutrients 

and vitamins could be increased. External 

fortification is not a very good idea because 

fortified food is generally available for urban 

population. In developing countries most of the 

inhabitants is rural and fortified food is either 

affordable or accessible to them, as long as a 

biofortified seed of major staple crops can be can 

be of great advantage to fulfill their nutritive 

necessities of poor populations at an affordable 

cost.. Among various strategies, biofortification 

through plant breeding is considered the most 

economical and sustainable approach to tackle 

micronutrient deficiencies. 
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1. Batch sterilization cycle time consist of 6. A spay dryer works on the principle uses 
 

 

(A) Two Three Four
 

Phases Phases Phases
 

(D) 
Five 

Phases 

 

(A) 
Contact 
drying 

(D) 
Adiabatic 

drying 

 

 
2. Which of the following material is used as a 
bio plastic 

 
7. Marmite – an important commercial product 
is a_____ 

 

 
(A) 

Polystyren 
e 

 
(B) 

Polyhydro 
xybutyrat 

e 

 
(C) 

Polypropyle 
ne 

 
(D) 

Dextran 

(A) 
 

Fermentation 
main product 

 
Fermentation 

by main 
product 

 

Partially 
fermented 

sugar 

(D) 
Completely 
fermented 

sugar 

 
 

3. A trickling filter is used for 8. Protected fermentations uses______ 
 

 
 

(A) 
Beer 

productions 

(B) 
Citric acid 

manufacturing 

(C) 
Ab 

production 

(D) 
Waste water 

treatment 

(A) 
Sterilized 

media 

(D) 
Pasteurized 
media With 

low pH 

 

4. A double spiral heat exchanger is a 9. What is an example of a life form used in 
industrial biotechnology? 

 

 
(A) 

 
Direct Heat 
Exchanger 

 
(B) 

 
Thermostat 

 
(C) 

A temperature 
control 
device 

 
(D) 

Direct Heat 
Exchanger 

 
(A) 

 

Proton Oil Bacteria 

 
(D) 

All of the 
above 

 

 

5. A soy meal, peptone and tryptone are used 
as the source of 

 
10. An air lift fermenter uses 

 
 
 

(A) 
Carbon 
source 

 
 

Carbon & 
Nitrogen 
source 

 
 
 

Nitrogen 
source 

 
 

(D) 
Mineral 
source 

 
(A) 
an 

impeller 
for 

mixing 

 
 

air bubbles 
for mixing 
the contents 

 
(D) 

a sparger 
for mixing 

the 
contents 
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