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ABSTRACT 
 

To attain a sustainable future, industries have to come out with innovative ideas 
to produce their products in a greener way to which white biotechnology is the only 
solution. It is mandatory to switch over the current technology towards 
biotechnology, as early as possible to save nature and the future generation. White 
biotechnology is used to produce all kinds of products used in daily life – ranging 
from cheese to biodiesel. It involves fermentation and enzymatic processes that are 
highly interesting financial and ecological alternatives to chemical-physical and 
mechanical processes. In this direction, this review compiles the importance of 
white biotechnology and their application in various fields from commodity 
chemicals to energy and the obstacle it has to face before it is implemented. 

Key Words : Sustainable future, Enzymatic processes, White biotechnology, 
Rural community.  

 
INTRODUCTION 

White biotechnology is the application of 
biotechnology for industrial purposes, 
including manufacturing, alternative energy 
or bioenergy, and biomaterials. It includes 
the practice of using cells or components of 
cells like enzymes to generate industrially 
useful products1. As the white color denotes 
for peace, white biotechnology can pave way 
for a peaceful living from pollution. White 
biotechnology is a powerful and versatile 
tool which can compete with chemical and 
physical means of reducing energy and 
material   consumption   and   minimizing  
the  generation   of   waste   and   emissions2.   

Industrial biotechnology, using 
microorganisms and biological catalysts 
(enzymes)  to  produce  goods  and  services, 
has come of age. Various parts of the 
industry are experimenting with the new 
tools offered by biotechnology. The 
scientific community has not made any 
significant contribution to the development 
of rural economy throughout   the world. In 
contrast, it has only troubled the rural 
economy in terms of global warming and 
pollution.  It is the turn for the white 
biotechnology to favor the rural economy 
and environmental sustainability. The 
possibility of using bio based resources as 
feed stocks in the larger volume sectors is 
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going to help to improve economy of the 
rural community. While bio based 
manufacturing will not necessarily always be 
cleaner, it is certain that wastes from bio 
based manufacturing will be more 
compatible with conventional wastewater 
treatment systems thus decreasing the 
pollution. In the year 2010 it is expected that 
20% of the chemical products will be 
produced by biotechnology In that 

production 60% will be fine chemicals used 
as intermediate products in the 
pharmaceutical industry. The remainder will 
be the production of biopolymers and special 
chemicals for the food, cosmetic and leather 
industries3. White Biotech can help to ensure 
that the future of coming generations is not 
compromised by today’s environmental 
problems. It can realize substantial gains for 
both environment, consumers and industry. 

 
Fig. 1 : Growth of white biotechnology 

RESULTS AND DISCUSSION 
Application of white biotechnolgy 
Fine chemicals  

Industrial biotechnology offers new ways 
of making chemicals, which may be cleaner 
than current methods, various sectors of the 
chemicals manufacturing industry have 
begun to experiment with the new tools. The 
slow penetration rate of biotechnology into 
the industrial chemicals sector suggests that 
the current overall economic advantage of 
biotechnology based processes over existing 
methods is not enormous. The environmental 
advantages alone have not been sufficient to 
drive rapid adoption of biotechnology over 
existing chemical processes in this market. 

Penetration continues slowly, however, the 
trend is clearly towards adoption of 
biotechnological tools in conjunction with 
conventional chemical tools to develop 
economically competitive new processes. 
Some of the chemicals produced using white 
biotechnology includes ammonium acrylate, 
cellulose esters, sorbitol, citric acid, succinic 
acid, polyhydroxyalkanoicacids, 1,3-
propanediol, ethers, phenolic resins etc2. 
Many pharmaceuticals are semi-synthetic 
molecules, in that part of their structure is 
synthesised by a living organism and later 
modified by chemical processing. Thanks to 
biocatalysis optimised fermentation, and 
replacement of organic solvents by water, 
modern biotechnology contributes to cleaner 
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production of such semi-synthetic antibiotics. 
The pharmaceuticals products produed 
employing white biotech include 
recombinant insulin, monoclonal antibody, 
vaccines and pharmaceuticals4.  
Crop protection chemicals 

Purely biotechnological crop protection 
products, such as transgenic plants making 
bt-toxin, are coming onto the market. Bt-
toxin is a protein produced by bacteria that 
are natural insect pathogens. This protein’s 
toxicity is highly specific to the target insect 
species and therefore safe to use. First-
generation biotechnology products using bt-
toxin were simply preparations of bacteria 

and their spores, which contain the toxin, that 
could be applied to plants and ingested by 
insects. Current products were developed by 
cloning the toxin-coding genes from the 
bacteria into the crop plants, so that the plant 
produces the toxin. These new developments 
are at least in part a response to 
environmental concerns arising from the 
spreading of tonnes of bioactive chemicals 
on fields to control pests5. Monsanto’s first 
year of experience with transgenic cotton 
crops resistant to boll weevils seems to 
confirm the promise of a reduction in 
chemicals consumption through genetic 
engineering.  

  

 
Fig. 2 : White biotech product sales 
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Textiles and leather  
The textiles industry is continuously 

seeking new sources of innovation, one of 
which is biotechnology. In 1996 the global 
enzyme market for textiles amounted to $ 
178 million. Moreover, textile and apparel 
companies are spending more time and 
money on environmentally relevant issues. 
Regulatory pressure is expected to intensify 
for both textiles and leather as less polluting 
technologies become available and it 
becomes possible to generate less waste.  
Enzymes have been used in textile 
processing since the early part of this century 
to remove starch-based sizing, but only in the 
past decade has serious attention been given 
to using enzymes for a wide range of textile 
applications2. Enzymes are expected to have 
an even greater impact on effluent quality as 
more fibre preparation, pre-treatment and 
value-added finishing processes convert to 
biotreatment. In addition, enzymes are very 
effective catalysts even under mild 
conditions and do not require the high energy 
input often associated with chemical 
processes.  
Food 

In the food sector, biotechnology has 
played an accepted role in traditional 
processes, such as cheese making. Both 
modern and traditional biotechnology can be 
an important supportive tool for the food 
industry and give considerable added value 
to food products. When evaluating the use of 
biotechnology "from the farm to the fork" it 
is necessary to balance the environmental 
impact of commercial agriculture with that of 
alternative production routes, such as growth 
of microorganisms in fermentors or from 
fossil fuel feed stocks. The environmental 
benefits of producing food additives by 
fermentation or enzymatic routes instead of 
traditional organic synthesis are similar to 
those for other specialty chemicals. In the 

case of fermentation-derived preservatives, 
the effect is even more favorable5 when the 
fermentation broth is incorporated in the 
finished product. In the most desirable 
situation, bacteriocin-producing cultures are 
used in fermented foods where they consume 
carbohydrates, naturally preserve the finished 
product and contribute nutritive value of 
their own. A biotechnology application with 
very great potential environmental benefit 
would convert waste streams from one 
process into raw materials for another, or 
upgrade underutilised raw materials into a 
more valuable form. List of  white biotech 
food includes food enzymes, dairy products 
etc.   

Ideas abound, including alternative uses 
for the grape pomace left over from wine-
making, corn cobs as a substrate for citric 
acid production, and cranberry waste as a 
substrate for fungal bioinoculants. Use of the 
large quantities of whey produced during 
cheese making also hold out great promise. 
One successful approach has been the 
production of lactose-fermenting yeasts as 
flavoring ingredients. 
Animal feed 

Since the common protein sources used 
in animal feeds (e.g. soya, fishmeal, wheat 
and maize are deficient in methionine, lysine, 
threonine and tryptophan, these essential 
amino acids are added as supplements to 
monogastric diets, e.g. for poultry and pigs. 
Whereas methionine is produced by chemical 
synthesis Whereas lysine, threonine and 
tryptophan are produced by industrial 
fermentation, using mutants of 
Corynebacterium glutamicum and recombi-
nant strains of E.coli6.   
Pulp and Paper 

The pulp and paper industry is very 
capital-intensive with small profit-margins. It 
must meet increasing demand for pulp and 
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paper and, at the same time, comply with 
increasingly stringent environmental 
regulations. Driven by market and 
environmental demands for less chlorinated 
products and by-products, it is the fastest 
growing market for industrial enzymes7. In 
paper-making, various processes are used to 
separate the cellulose fibres from the lignin 
in wood to form a slurry (pulp) that is then 
processed into paper and board. Existing 
chemical pulping operations create a great 
deal of pollution. Biopulping, which involves 
the treatment of lignocellulosic materials 
with lignin-degrading fungi, has been shown 
to result in energy savings and strength 
improvements. Enzymes are now also being 
incorporated into the pulping process, where 
they offer a number of advantages. 

The structure and chemical chemical 
composition of pulp fibres are of paramount 
importance for paper strength and other 
properties. Enzymes can be used to reduce 
fibre coarseness, increase paper density and 
smoothness, and improve appearance8. Most 
pulp is produced using the kraft process. 
Kraft pulps have a characteristic brown 
colour, which must be removed by bleaching 
before manufacturing paper for writing or 
other products for which appearance is 
important. Chlorination is traditionally used, 
but pulp manufacturers are turning to other 
techniques because of consumer resistance 
and environmental  regulations. 
Energy 

 Biotechnology is having a major effect 
on the economics and the environmental 
impact of the energy sector. Biotechnology 
can produce cleaner coal and petroleum, 
chiefly by removing sulfur and thus reducing 
the environmental contaminants released 
during combustion. Production of low-sulfur 
fuels will extend fossil fuel reserves and 
reduce levels of air contaminants. 
Biotechnology also has the potential for 

producing equivalents to petroleum 
distillates, such as biodiesel. Ethanol, 
methane, and molecular hydrogen are even 
cleaner fuels, all of which would, if produced 
biologically, greatly lower levels of 
greenhouse gases9.  

Bioethanol is derived from biological 
feedstock that contains appreciable amounts 
of sugar or materials that can be converted 
into sugar by fermentation to produce 
alcohol. The world ethanol production in 
2007 was 12.5 Billion gallons and the major 
producers of ethanol are Brazil and the US, 
which account for about 62% of world 
production. The main feedstocks for ethanol 
in these two countries are sugar cane, in 
Brazil, and corn grain in the US. Whilst; 
ethanol can be produced from any sugar or 
starch crop10. To be economically 
competitive with fossil fuels, the technology 
for producing ethanol from biomass-derived 
sugars will require using high-yield low-cost 
crops and more efficient methods of 
converting lignocellulosic waste material 
into fermentable sugars11.  

Biodiesel is claimed as an alternative 
fuel for fossilfuel in the years to come. 
Technically the chemcial catalyst used like 
sodium hydroxide or pottasium hydroxiede 
in conventional biodiesel production is 
industries can be great threat to the 
environment due to its water polluting 
nature. This can be avoided if indutrial 
biotechnolgy plays into the role of biodiesel 
production.The production fo biodiesel 
involves the transesterifiction of 
triglycerides(vegetable oil) with methanol 
using a catalyst. The chemcal catalyst can be 
repalced by a biocatalyst(lipase enzyme). By 
employing lipase as a catalyst the cost for 
waste water can be minimized to a large 
extent12. The only problem associated with 
lipase enzyme is their cost.  
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Current obstacles to the development of 
white biotechnology 

The rapid development of white 
biotechnology is hampered by a number of 
important obstacles. Key issues, which need 
to be addressed are : 

 Development of a long-term 
strategy; 

 Stimulating key technological 
capabilities; 

 Setting favourable economical and 
regulatory framework conditions; 

 Encourage competitive biological 
feedstock prices; 

 Public awareness and acceptance. 

CONCLUSION 
Modern biotechnology offers new 

approaches to cleaner industrial products and 
processes. At its core is the principle of 
working in harmony, rather than conflict, 
with the natural world. Biotechnological 
solutions can supplant technologies that 
pollute the biosphere and/or deplete finite 
resources, but industry, the research 
community, government, and the public need 
to work together to help biotechnology fulfill 
its potential for industrial sustainability. The 
application of white biotechnology to 
industrial production holds many promises 
for sustainable development, but many 
products still have to pass the test of 
economic viability.  
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