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Cellulase and protease were produced from indigenous 

species of Trichoderma and Bacillus, respectively. These were 

added in crude form (cell free fermentation supernatant) in 

ascending doses and also as cocktail, in the broiler feed. The 

respective supernatant of the production media contained 

15000 IU of protease and 3000 IU of cellulase per

growth performance was observed in treatment groups 

supplemented with 4.8×10
4
 IU of cellulase/Kg followed by 

mixture of 3×10
4
 IU protease + 2.4×10

4
 IU of 

enzymes were also capable of reducing ingesta viscosity. Vent 

pasting was alleviated in treatment groups which was quite 

evident in control. 
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An indigenous strain of Corynebacterium glutamicum

identified on the bases of 16SrRNA and LysC gene sequence 

along with its biochemical characterization. 

analysis revealed it to be very close to other industrially 

important Corynebacterium sp., known for L

production. High temperature limit tolerance tests for growth 

and amino acid production showed that the bacterium was 

capable of producing extra cellular glutamine and L

37
0
C. A homoserine auxotroph mutant resistant to AEC was 

capable of producing L-Lysine up to 25g/l of fermentation 

medium at 30 
0
C in jar fermentor. Sugarcane molasses, corn 

starch liquor and corn starch hydrolsate were found as 

satisfactory local raw material for carbon and nitrogen source. 

Feeding of L-lysine enriched fermentation broth (sugar cane 

molasses based) to broiler chicks as a substitute to crystalline 

L-lysine showed great potential for its use in the poultry feed.
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Leather industry is one of the largest industrial sectors 

contributing significantly to the national GDP. Number of 

tanneries in the country has increased from 520 in 1999 to 

720 at present (2010). Currently all leather treatment 

processes are limited to the chemical use due to cost 

effectiveness but they are health hazardous and posses 

significant threat to the ecosystem. Pakistan is major country 

for utilization of enzymes in leather industry, and there i

great need of production of cost-effective enzymes to meet 

the requirement of industrial sector to minimize 

environmental deterioration caused by toxic chemicals 

produced by leather industries. In this project the use of 

chemicals was minimized/replaced with microbial enzymes 

making this process environmental friendly. Methods for the 

extraction of value added products from solid tannery waste 

are also developed. 
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Enzymes reduce the environmental load of 

containing detergent products. They are biodegradable, non 

toxic, leave no harmful residues, reduce pollution, have better 

cleaning properties and ability to wash at low temperature.

Microbial lipases are stable in high pH, temperature and in 

presences of various surfactants, Suitable to be incorporated 

as additive in commercial detergent formulations. Lipases 

were produced from indigenous Bacillus strains. Different sets 

of experimental results showed that Lipolytic enzymes formed 

by microorganisms play important role as detergents and 

these detergents can save the impact of continuous exposure 

to chemical detergents on health and environment.

Use of Microbial Lipases In Detergents
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Constructed wetlands are artificially designed systems taking 

advantage of natural processes in a controlled way. These are 

Bioremediation process, based on plant bacterial symbiotic 

relationship existing in the rhizosphere. It can be used as both 

main and tertiary treatment. Constructed wetlands are 

sustainable and socially acceptable. Environmentalists have 

referred to wetlands as nature's kidneys. 

Our Achievement:  

1. Free Water Surface (FWS) constructed wetland (CW) was 

designed. 

2. The efficiency of CW for treatment of domestic sewage was 

found to be more than 90% for most contaminants. 

3. Determined the treatment efficiency under different HRT 

(Hydraulic retention time) regimes and highest treatment is found 

at highest HRT.  
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Biostimulant is formulation of biofertilizer which has property of soil 

reclamation, selective uptake of ions and increased rate of 

germination to combat osmotic and oxidative stresses as in saline 

sodic condition. The biostimulant has the ability to decre

SAR and pH of saline sodic soil, increase soil organic matter 

contents and assist P-solublization. The biostimulant improve plant 

growth and increase grain yield of wheat and rice. The residual effect 

of the biostimulant persists in soil for 2years. The PGPR in the 

biostimulant convert tryptophan to IAA- a plant growth promoting 

hormone and also produce copious amount of Abscisic acid (ABA), 

a stress hormone in soil and modulates ABA contents in leaves. The 

biofertilizer applied to wheat seed prior to sowing improved the 

seedling establishment. Biostimulant effects in soil increased plant 

fresh weight, chlorophyll content, sugar, proline, antioxidant enzyme 

superoxide dismutase (SOD) and Peroxidase (POD). Application of 

biostimulant on wheat under saline sodic field was helpful in 

improving number of plant/m2, spike length, seeds/spike and seed 

weight. 
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Dual digestion system (DDS), comprising of aerobic and an 

anaerobic system was used to treat domestic wastewater 

(WW) under different physicochemical conditions. DDS proved 

to be quite efficient in terms of reduction of; COD (80 

BOD (75 – 85%), turbidity (100%) of wastewater

it helped in stabilization of pH and mineral content of 

wastewater. Maximum results (COD reduction 95%, BOD 

reduction 85%) were noticed at a HRT of 9 days under 

mesophilic temperature (25
o
C) condition. Significant reduction 

in microbial count was noticed by the end of treatment at high 

temperature (45
o
C). Overall, the results indicated the waste 

water was suitable for irrigation after treatment.
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Biodiesel is renewable transport fuel generally obtained from oil 

seed plants and is used as alternative fuel in diesel engine. 

edible inexpensive low grade seed oils with valve added 

byproducts are of utmost importance to make biodiesel 

production economical. The application and commercialization

biodiesel and byproducts can overcome energy crisis a

transport, industry, power generation and agriculture.

Achievements 

� Identification of more than 25 indigenous non edible oil 

seeds for biodiesel production.  

� Optimized cost effective process for biodiesel production

� Comparison of Biodiesel, blends and HSD with reference to 

cost, efficiency, consumption, performance and emission 

in diesel engine.  

� Successful road run test on tractors and vehicles

� Nursery development for pilot scale plantation with the 

concept of “ Green fuel for Green Pakistan”

Environmental Friendly Biodiesel from NON Edible oil seed plants

Dr. Mushtaq Ahmed, Department of Plant Sciences
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Ethanol is mainly produced by fermentation of sugar crops, in 

which sugar is converted in to ethanol. 

environment friendly fuel which helps in reduction of green 

house effect produced by fossil fuels (Carvalho 

used as a substituent of gasoline fuels at 3%, 10% or 85% 

(referred to as E3, E10, and E85, respectively). Pakistan can save 

63.5 million US dollars by using the gasoline blend 

ethanol concentration (Rashid and Altaf, 2008). 

Achievements: 

• New microorganisms have been isolated which can tolerate 

high Temperature, sugar and ethanol concentrations. 

• Molecular characterization of most potent strains.

•  Different parameters have been optimized to enhance the 

sugar and ethanol tolerance. 

Dr. Abdul Hameed, Department of Microbiology
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1 billion people around the world lack access to safe 

drinking water. According to the United Nations 

Millennium Development goal for Pakistan, 2 million 

people need safe water by 2015. Emergency relief efforts 

require millions of filters annually in places where there is 

no other access to clean drinking water. 

than 5 million small and medium scale sand filters are 

being used in Sindh. Commercial value of each small filter 

is approx. Rs. 5000.  

ACHIEVEMENTS: 

• Development of water tolerant Trichoderma

• Improved reduction in fungal spore count up to 60%.

• Improved reduction in total bacterial count. 

• Improved removal of Iron (40%), chromium (7%), 

nitrates (5%), chloride (1%) and sulfate (12%). 
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Soil borne pathogen, Rizoctonia solani causes damping

root rot diseases in many economically important crops like 

wheat, rice, potato and leguminous plants in Pakistan. Due to 

limited control measures of R. solani biological control offers 

an alternate approach to control the pathogen.

species possess effective antagonistic activity against 

so it can be utilized as the potential Biocontrol agent. The 

mycoparasitic activity of Trichoderma species is associated 

with increased production of chitinase, β

mannase and xylanase enzymes resulting in dense coiling of 

Trichoderma hypha against R. solani hypha leading to its 

disintegration. 

ACHIEVEMENTS 

• Use of biological control agent reduced disease incidence 

rate up to 20%. 

• Indigenous Trichoderma species has great potential for 

commercial use as Biocontrol agent.  

Biocontrol of Soil borne Plant Pathogen
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A need for novel approaches to low

decontamination of biological warfare agents is demanded, 

because heat-based conventional sterilization methods give 

thermal damage and chemical germicides such as ethylene 

oxide, causes corrosion and produces toxic residues.  Plasma

assisted sterilization of different metal/plastic surfaces is 

established in capacitively coupled plasma reactor using H2O2 

vapors, in the presence of screen cage which removes the 

problem of substrate sputtering. Further the power

changed from DC to pulsed-DC which is more economical and 

rectifies the problem of switching the discharge from 

abnormal to arc mode. This shows that 

sterilization is relatively more useful for surface cleaning of a 

target material. It is found that the samples are almost 

completely sterilized in few minutes (~ 10 minutes) with low 

applied power density (~10 mW/cm3).  

Plasma Assisted Sterilization of Plastic/ Metal Surfaces
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