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UNIT-1

1. What is a fermentor?
A fermentor is a controlled bioreactor vessel providing optimal environmental conditions for large-scale microbial growth and product formation.
2. Main components of a basic fermentor.
Basic fermentor includes agitation system, aeration system, temperature controller, pH probe, foam breaker, sampling ports, and sterile inlet.
3. Function of agitator in fermentor.
Agitator ensures proper mixing, uniform nutrient distribution, oxygen transfer, and maintains homogeneous conditions throughout fermentation broth.
4. Role of aeration in fermentation.
Aeration supplies sterile oxygen required for aerobic microbial metabolism and enhances efficient energy production and biomass formation.

5. What is solid-state fermentation?
Solid-state fermentation uses solid substrates without free water, supporting fungal growth for enzyme production and agro-waste utilization.
6. What is semi-solid fermentation?
Semi-solid fermentation involves limited free water, combining advantages of solid and submerged fermentation systems for microbial cultivation.
7. What is liquid-state fermentation?
Liquid-state fermentation grows microorganisms in nutrient broth containing dissolved substrates, widely used for antibiotics and enzyme production.
8. What is batch fermentation?
Batch fermentation is closed system where nutrients added initially, and products harvested after completion without additional feeding.
9. What is fed-batch fermentation?
Fed-batch fermentation involves periodic nutrient addition during process, enhancing productivity while preventing substrate inhibition effects.
10. What is continuous fermentation?
Continuous fermentation continuously supplies fresh medium and removes culture simultaneously, maintaining steady microbial growth and consistent product formation.
11. Importance of downstream processing.
Downstream processing involves separation and purification of fermentation products ensuring high purity, stability, and suitability for industrial applications.
12. What is centrifugation?
Centrifugation separates particles based on density differences using high-speed rotational force in industrial fermentation recovery processes.
13. What is filtration?
Filtration separates solids from liquids using porous membranes, widely applied in microbial biomass removal and sterilization.
14. What is solvent extraction?
Solvent extraction separates compounds based on differential solubility between immiscible liquids, commonly used for antibiotic recovery.
15. What is chromatography?
Chromatography separates biomolecules based on adsorption, charge, size, or affinity differences using stationary and mobile phases.
16. Role of fermentation in waste treatment.
Fermentation converts organic waste into useful products like biogas, organic acids, reducing pollution and environmental contamination.
17. What is anaerobic digestion?
Anaerobic digestion uses microbes to degrade organic waste without oxygen, producing methane-rich biogas and nutrient-rich slurry.
18. Importance of biogas production.
Biogas production provides renewable energy source, reduces greenhouse gases, and manages organic waste effectively.
19. Role of microbes in composting.
Microorganisms decompose biodegradable waste into nutrient-rich compost improving soil fertility and sustainable agricultural productivity.
20. Advantages of microbial waste treatment.
Microbial treatment is eco-friendly, cost-effective, reduces landfill usage, and converts waste into valuable bio-products. 



UNIT–2
1. Production of citric acid.
Citric acid is produced by Aspergillus niger fermentation using carbohydrate substrates under controlled pH and aeration conditions.
2. Uses of citric acid.
Citric acid is used as food preservative, flavoring agent, pharmaceutical ingredient, chelating agent, and beverage stabilizer.
3. Production of glutamic acid.
Glutamic acid is produced by Corynebacterium glutamicum fermentation using carbohydrate-rich substrates under aerobic conditions.
4. Uses of glutamic acid.
Glutamic acid enhances food flavor as monosodium glutamate and serves in pharmaceuticals and nutritional supplements.
5. Ethanol production by fermentation.
Ethanol is produced by yeast fermentation converting sugars into alcohol and carbon dioxide under anaerobic conditions.
6. Industrial uses of ethanol.
Ethanol is used as biofuel, solvent, antiseptic, and raw material for beverages and pharmaceutical industries.
7. Production of penicillin.
Penicillin is produced by Penicillium chrysogenum fermentation followed by extraction and purification from fermentation broth.
8. Uses of penicillin.
Penicillin treats bacterial infections by inhibiting cell wall synthesis and preventing bacterial growth.
9. Production of proteases.
Proteases are produced by Bacillus species fermentation and widely used in detergents, leather processing, and food industries.
10. Uses of industrial enzymes.
Industrial enzymes catalyze reactions in food processing, textiles, detergents, pharmaceuticals, and bioconversion industries.
11. Production of cellulose.
Microbial cellulose produced by Acetobacter species through fermentation forming high-purity biopolymer for industrial applications.
12. Uses of polysaccharides.
Polysaccharides serve as thickeners, stabilizers, gelling agents, biodegradable films, and pharmaceutical excipients.
13. Microbial production of triglycerides.
Oleaginous microbes accumulate triglycerides from carbon sources, used for biodiesel production and industrial lipid applications.
14. Production of recombinant insulin.
Recombinant insulin produced by genetically engineered Escherichia coli expressing human insulin gene using recombinant DNA technology.
15. Importance of recombinant insulin.
Recombinant insulin provides safe diabetes treatment, avoiding allergic reactions associated with animal-derived insulin preparations.
16. Production of Hepatitis-B vaccine.
Hepatitis-B vaccine produced using recombinant yeast expressing viral surface antigen purified for immunization.
17. Importance of vaccines.
Vaccines stimulate immune response, providing protection against infectious diseases and reducing disease transmission.
18. Advantages of microbial biotechnology.
Microbial biotechnology enables large-scale production, cost efficiency, renewable resources usage, and environmentally sustainable industrial processes.
19. Role of fermentation in pharmaceuticals.
Fermentation produces antibiotics, vaccines, hormones, vitamins, and therapeutic proteins essential for modern medicine.
20. Importance of industrial microbiology.
Industrial microbiology applies microbial processes for large-scale production of valuable products 

UNIT–3
1. What is industrial fermentation media?
Industrial media are nutrient formulations designed to support large-scale microbial growth and maximize yield of desired products economically.
2. Characteristics of ideal fermentation media.
Ideal media are inexpensive, easily available, sterilizable, nutrient-balanced, and capable of supporting high microbial productivity.
3. Role of carbon sources in media.
Carbon sources provide energy and structural components required for microbial metabolism and synthesis of cellular biomolecules.
4. Role of nitrogen sources in media.
Nitrogen sources support protein synthesis, enzyme formation, nucleic acid production, and overall microbial growth.
5. Importance of trace elements in media.
Trace elements act as enzyme cofactors, maintaining metabolic pathways and supporting efficient microbial physiological activities.
6. What is microbial isolation?
Microbial isolation is process of separating desired microorganisms from mixed populations using selective culturing techniques.
7. Methods of microbial isolation.
Isolation methods include streak plating, serial dilution, spread plating, enrichment culture, and selective media techniques.
8. What is microbial characterization?
Characterization identifies microorganisms based on morphological, biochemical, physiological, and molecular properties for classification.
9. Importance of microbial screening.
Screening identifies strains producing valuable metabolites, enzymes, antibiotics, or industrially useful biomolecules efficiently.
10. What is strain selection?
Strain selection involves choosing superior microbial variants showing higher productivity, stability, and tolerance to industrial conditions.
11. What are molecular products from microbes?
Microbes produce enzymes, antibiotics, vitamins, hormones, organic acids, amino acids, and recombinant therapeutic proteins.
12. Role of microbes in enzyme production.
Microbes synthesize industrial enzymes catalyzing biochemical reactions efficiently under controlled fermentation conditions.
13. What are recombinant microbial strains?
Recombinant strains are genetically engineered microbes modified to produce desired products or enhanced metabolic capabilities.
14. Importance of recombinant strains in industry.
Recombinant strains increase yield, reduce production cost, improve product quality, and enable synthesis of novel biomolecules.
15. Biosafety of recombinant microbes.
Biosafety ensures genetically modified microbes are handled safely, preventing environmental contamination and protecting human health.
16. Role of microbes in agriculture.
Microbes enhance soil fertility, promote plant growth, fix nitrogen, decompose residues, and act as biopesticides.
17. Microbes in biofertilizer production.
Biofertilizers contain beneficial microbes improving nutrient availability, enhancing crop yield, and reducing chemical fertilizer dependence.
18. Microbial biopesticides importance.
Biopesticides control agricultural pests naturally, minimizing environmental pollution and reducing reliance on chemical pesticides.
19. Industrial applications of microbial products.
Microbial products used in pharmaceuticals, food processing, textiles, detergents, biofuels, and environmental management industries.
20. Advantages of microbial biotechnology in industry.
Microbial biotechnology ensures sustainable production, renewable resource utilization, reduced pollution, and eco-friendly industrial processes.



UNIT–4
Stock Culture and Inoculum Development
1. What is stock culture?
Stock culture is preserved microbial strain maintained under controlled conditions for long-term storage and future use.
2. Methods of preserving stock cultures.
Stock cultures preserved using refrigeration, cryopreservation, lyophilization, mineral oil overlay, or periodic subculturing techniques.
3. What is inoculum?
Inoculum is actively growing microbial culture introduced into fermentation medium to initiate large-scale production.
4. Importance of inoculum preparation.
Proper inoculum ensures rapid fermentation, reduces contamination risks, and improves overall product yield.
5. Characteristics of good inoculum.
Good inoculum is pure, viable, genetically stable, metabolically active, and capable of adapting fermentation conditions quickly.
6. What is strain improvement?
Strain improvement enhances microbial productivity and stability through mutation, selection, and genetic engineering techniques.
7. What is induced mutation?
Induced mutation creates genetic variations using chemicals or radiation to develop improved microbial strains.
8. What are overproducing mutants?
Overproducing mutants are genetically modified strains producing higher quantities of desired metabolites compared to wild strains.
9. What are genetically engineered strains?
Genetically engineered strains contain inserted foreign genes enhancing metabolic pathways and industrial production efficiency.
10. Advantages of genetically engineered microbes.
They offer higher productivity, specific product synthesis, reduced byproducts, improved tolerance, and economic industrial processing.
11. What is fermentation economics?
Fermentation economics analyzes production cost, raw materials, equipment efficiency, labor, energy consumption, and market value.
12. Factors affecting fermentation cost.
Fermentation cost influenced by substrate price, energy usage, fermentation time, equipment maintenance, and downstream processing.
13. Importance of scale-up in fermentation.
Scale-up increases production volume maintaining efficiency, product quality, and economic feasibility in industrial operations.
14. Role of optimization in fermentation.
Optimization improves yield by adjusting pH, temperature, aeration, agitation, nutrient concentration, and fermentation time.
15. What is cost-benefit analysis?
Cost-benefit analysis evaluates economic feasibility comparing production expenses with expected profits and industrial sustainability.
16. Microbial technology in environmental protection.
Microbial technology treats waste, degrades pollutants, recycles nutrients, and restores ecological balance through sustainable bioprocesses.
17. Role of microbes in bioremediation.
Microbes degrade hazardous chemicals converting pollutants into harmless substances reducing environmental contamination effectively.
18. Microbes in sewage treatment.
Microorganisms decompose organic sewage matter aerobically or anaerobically reducing pollution load before discharge.
19. Importance of bioleaching.
Bioleaching uses microbes to extract valuable metals from ores economically with minimal environmental damage.
20. Role of microbes in sustainable development.
Microbes support renewable energy, pollution control, agriculture enhancement, and eco-friendly industrial processes ensuring sustainability.

UNIT–5
1. What is enzyme immobilization?
Enzyme immobilization involves attaching enzymes to solid supports enhancing stability, reusability, and efficiency in industrial processes.
2. Methods of enzyme immobilization.
Immobilization methods include adsorption, covalent bonding, entrapment, encapsulation, and cross-linking techniques.
3. Advantages of immobilized enzymes.
Immobilized enzymes show improved stability, easy recovery, repeated usage, controlled reactions, and reduced operational costs.
4. Industrial uses of immobilized enzymes.
Used in food processing, pharmaceuticals, biosensors, wastewater treatment, and continuous bioreactor operations.
5. What is enzyme stabilization?
Enzyme stabilization enhances enzyme resistance against temperature, pH changes, and denaturation during industrial applications.
6. Stabilization by genetic engineering.
Genetic engineering modifies enzyme structure improving thermal stability, catalytic efficiency, and resistance to harsh conditions.
7. Stabilization by chemical modification.
Chemical modification alters enzyme functional groups enhancing stability, activity retention, and industrial usability.
8. Enzymes in food industry.
Enzymes improve food processing by enhancing flavor, texture, fermentation efficiency, preservation, and nutritional quality.
9. Enzymes in pharmaceutical industry.
Enzymes synthesize drugs, antibiotics, therapeutic proteins, and assist diagnostic tests and targeted medical therapies.
10. Enzymes in analytical applications.
Enzymes used in biosensors, diagnostic kits, biochemical assays, and environmental monitoring systems.
11. Enzymes in medical therapy.
Therapeutic enzymes treat diseases by dissolving clots, replacing deficient enzymes, and targeting specific metabolic disorders.
12. What are group transfer reactions?
Group transfer reactions involve movement of functional groups between molecules catalyzed by transferase enzymes.
13. What are redox reactions?
Redox reactions involve electron transfer causing oxidation and reduction processes essential for cellular metabolism.
14. What are elimination reactions?
Elimination reactions remove atoms forming double bonds during metabolic conversions catalyzed by lyase enzymes.
15. What are isomerization reactions?
Isomerization rearranges molecular structure forming isomers without changing molecular formula catalyzed by isomerases.
16. What are rearrangement reactions?
Rearrangement reactions alter atomic positions within molecules producing structurally different compounds during metabolism.
17. What is C–C bond cleavage?
C–C bond cleavage breaks carbon-carbon bonds generating smaller molecules important in energy metabolism pathways.
18. Importance of enzyme technology in industry.
Enzyme technology enables efficient biocatalysis, reduced energy consumption, high specificity, eco-friendly processing, and sustainable industrial production.
19. Advantages of enzymatic processes.
Enzymatic processes offer mild conditions, high efficiency, minimal byproducts, environmental safety, and cost-effectiveness.
20. Future scope of enzyme biotechnology.
Enzyme biotechnology promises advancements in green chemistry, renewable energy, medicine, agriculture, and industrial sustainability.
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