PROGRAMME: BSC.,
PROGRAMME OUTCOMES

PO1: Scientific Knowledge and Critical Thinking - Apply Scientific principles and analytical thinking to understand, Investigate and solve
problems in relevant areas of science.

PO2: Effective Communication - Communicate Scientific concepts, Experimental findings and technical information effectively through oral,
written and digital media in English and any Indian language.

PO3: Use of Modern Tools and techniques - utilize modern laboratory instruments, computational tools, digital technologies and science
software/platforms effectively for experimentation, data analysis and research.

PO4: Impact of Science on Society - To prepare competent human resource and to develop scientific attitude at local and global levels for social
benefits.

POS: Responsible Citizenship - Apply Scientific Knowledge for Societal development with awareness of constitution, fundamental rights and
duties of citizens, public health and safety, Sustainable usage of natural resources, environmental protection and national priorities.

POG6: Ethics and Professional Responsibility - Demonstrate ethical conduct, biosafety practices, integrity and respect for diversity while working
individually and collaboratively.

PO7: Communication and Leadership - Communicate scientific concepts effectively through oral, written and digital media, demonstrate
leadership quality and work effectively in multidisciplinary teams.

POS8: Lifelong Learning, Innovation and Employability - Engage in lifelong learning, entrepreneurship and professional development to pursue
higher education, research and careers in science and technology while contributing to national and global development.



Program matrix: Bachelor of Science (Biochemistry, Biotechnology, Microbiology)

I Semester Microbiology

Course type

Course code

Course title

Course Outcomes

DSC

DSC-1

Introduction to Microbiology and
Microbial Diversity

CO1: Explain the historical development, scope, classification, taxonomy and diversity of
microorganisms, and describe the principles and applications of different microscopes used
in microbiology.

CO2: Demonstrate microbiological laboratory safety practices and perform microscopy,
staining techniques, sterilization methods and microbial cell measurement using standard
laboratory procedures.

CO3: Differentiate the structural and functional characteristics of prokaryotic and eukaryotic
microorganisms, including bacteria, cyanobacteria, algae, fungi and protozoa.

CO4: Describe the classification, structure and replication of viruses and analyze the
significance of microbial diversity in nature, health and industry through observation and
interpretation of microbial specimens and models.

DSC

DSC-1

Foundations of Biochemistry

CO1: Explain and apply fundamental chemical principles underlying biochemical systems,
including acid-base equilibria, buffer action, electrode-based measurements, basic
photochemical laws, and osmotic phenomena.

CO2: Classify biological systems as solutions or colloids, describe coordination chemistry
of biologically relevant metal ions, relate metal coordination to the structure and function of
key metalloproteins, and trace major nutrient cycles (N, P, O, S, Se) in terms of
transformations and biological significance.

CO3: Identify characteristic structural frameworks of major bioorganic compound classes
(acids, heterocycles, steroids, terpenes, flavonoids, alkaloids) and explain their principal
biological roles and significance.

CO4: Apply and analyze the principles of solution preparation—including molarity,
molality, normality, dilution, and calibration of volumetric glassware—to perform
standardization and quantitative estimation using acid—base, redox, and complexometric
titrations, and evaluate analytical data to determine the concentration of unknown samples
in laboratory experiments.

DSC

DSC-1

Biomolecules and Microbiology

COL1: Describe the structure, classification, properties and biological functions of

carbohydrates, lipids, proteins, nucleic acids, vitamins and minerals.




CO2: Explain the structural organization and biological significance of major biomolecules

and their interactions in living systems.

CO3: Explain the classification, morphology, physiology, growth and reproduction of major

groups of microorganisms and their significance in biotechnology.

CO4: Apply basic microbiological techniques such as sterilization, staining, microscopy
and microbial culturing and analyze the beneficial and harmful roles of microorganisms in
health, agriculture, food and the environment.

EVS

CO1: Explain the fundamental concepts of environmental studies, sustainability,
ecosystems, biodiversity and natural resources.

CO2: Analyze the causes, impacts and control measures of environmental pollution and
asses environmental health risks.

CO3: Demonstrate knowledge of environmental policies, legislations, international
agreements and conservation practices relevant to environmental protection.

CO4: Evaluate the impact of human activities, population growth, disasters and
environmental movements on society and propose sustainable solutions for environmental

conservation.

AECC

AECC-1

Symphony I

COT1: Interpret and appreciate literary elements in selected poems.

CO2: Analyse the narrative techniques and themes in short stories.

CO3: Evaluate perspectives in essays on science and human values.

CO4: Apply grammar rules in punctuation, articles, prepositions, and subject-verb
agreement.

AECC

AECC-1

2.QEF° A BYT-0O
A2, TS,B-0O

CO1. 39RO AIPs3NY €90 EDREDRIHT.

CO2. 23503,2308 0D, €92)e358, TWRARIES AOeNTI5E a3,y A~
ABTORIYTD.

CO3. 2)TBBROD FOJed5 3323, RI3T3.

CO4. 5,303ja00N €92)0903 235TRRAIS €33,)T A sNLRDBRC) AT/TOO.




TUT o iR it o=t

AECC AECC-1 Sabha Parva & Nalopakhyana CO1: Analyze classical epic prose style and extract moral values from the stories of the
Sangraha (Lakshmana Suri), Mahabharata.
Ajanta Shabda, Swara Sandhi,
Samasa (Tatpurusha, CO2: Identify key cheracters, plotlines, and significant events from sabha parva and
Karmadharaya, Dvigu). Nalopakyana sangraha.
CO3: Recognize the rules of Swara Sandhi, the declensions of Ajantha Shabda, and the
structures of Tatpurusha, Karmadharaya, and Dvigu Samasa.
CO4: Formulate grammatically correct Sanskrit sentences and accurately analyze
structural components in classical prose texts.
AECC AECC-1 T Ao Ud 3YFd didal | co1: faendf iR uariont wifeea & mnegw @ i, Afdes wd aedig geut & 9wga

U U, S qUT dTe el BT fa=ayor 6 § G gt |

co2: faanff enyfe & wfaar & v, Wra, A d Hroa-dicd H1 e HR
Hidarsit &1 yrar TUT TS f[dda TRgd B ol |

co3: faendf ey, =iv vd we! Aifecd & W1 A Sia-GRI, A1 TT a0t
A g3t & THgH 3R SHfieed & § Jem 8|

co4: fagndf fagm wd ao-itat &t o &<t W & uanT, a9 earact, EA-
TN qun TRY fIf &) aob-iat Gfaunaft &1 I U o ATagTReG I & Wem
B

Program matrix: Bachelor of Science (Biochemistry, Biotechnology, Microbiology)

II Semester

Course type

Course code

Course title

Course Outcomes

DSC

DSC-2

Microbial

Physiology

Microbial Genetics

and

CO1: Explain microbial nutritional requirements, growth kinetics, cultivation methods,
preservation techniques and metabolic pathways, and perform cultivation and growth analysis
using standard microbiological techniques.

CO2: Analyze microbial enzyme activity, physiological responses to environmental factors
and energy-generating mechanisms by conducting laboratory experiments and interpreting
experimental observations.




CO3: Describe the organization of genetic material and mechanisms of genetic exchange in
microorganisms, and demonstrate basic microbial genetic techniques including
transformation, conjugation and mutation studies.

CO4: Interpret the genetic mechanisms of viruses and fungi, DNA repair processes and
transposable elements, and apply microbiological and genetic principles to analyze
experimental results and solve biological problems.

DSC

DSC-2

Biomolecules

CO1: Identify the major classes of biomolecules

CO2: Describe their characteristic structural features.

CO3: Explain the chemical properties of each major biomolecule class and relate these
properties to their biological functions and significance.

CO4: Understand and analyze the principles of reactions of different biomolecules, and apply
qualitative analytical techniques to identify the presence of specific biomolecules in mixture
solutions.

DSC

DSC-2

Cell Biology and Genetics

CO1: Describe the structure, organization and functions of prokaryotic and eukaryotic cells

and their cellular organelles.

CO2: Explain the mechanisms of cell division, cell cycle regulation, cell signalling and

cellular communication.

CO3: Analyze the principles of Mendelian and non-Mendelian inheritance, linkage, crossing

over and chromosomal variations.

CO4: Apply genetic principles to solve basic problems related to inheritance, mutations,
genetic disorders and chromosome abnormalities.

Indian Constitution

CO1: Understand the evolution, making, features and core values of the Indian Constitution.

CO2: Analyze Fundamental Rights, Duties, DPSP and provisions relating to equality and
social justice.

CO3: Analyze the structure, powers and functions of the Legislature, Executive and Judiciary.
CO4: Evaluate the role of constitutional institutions in upholding democracy and
constitutional values.




AECC AECC-2 Symphony II CO1: Examine poetic expressions of human emotions and global concerns.
CO2: Understand the humour, irony, and moral themes in short fiction.
CO3: Explore philosophical and intellectual insights through essays.
CO4: Use adjectives, adverbs, conjunctions, and commonly confused words accurately.
AECC AECC-2 2. 83X, BYT-9 CO1: 33503,2505803 a3 1TPTE3, 92D eNRTBA ) ABT0.
AR, TS,T-9 CO2: 3230, DT FONANY 2N, TS,BRE), 330FVORIE TOTD; a3y D, A R.
CO03: B TNZ DT IW5OSNY, TN &35TRBRRDD GFyONE 3002333
CO4: 3,230, )T JWFIBNP, T,BRE), 3LTITRW,ES 383, s0DRRIEN)
VRO ARBIITI.
AECC AECC-2 Valmiki Ramayana (Balakanda CO1: Differentiate between various styles, meters,and genres of poetic texts within classical
Canto 1: 1-50 Shlokas), Selected | Sanskrit literature
Subhashitas (1-20), Vyanjana
Sandhi, Samasa (Dvandva, CO2: Interpret the cultural values, ideal character attributes, and poetic meter of Sage
Bahuvrihi, Avyayibhava), Valmiki’s verses.
Bhashantara. CO3: Translate verses accurately and identify structural differences between Sanskrit and
regional languages.
CO4: Apply grammatical principles to correctly combine the split words, identify compound
structures in texts, and translate passages accurately.
AECC AECC-2 T faYTT, sfadr Aifgd quT co1: fa=ndi ey Wi & v el Ud XA RI o faaR] ol 9 gabil | faemdf
3dTg IS Td GRpiaed Tedl A Heifdrd T ToH13fl o fa=eloor & bl |

co2: faenif &} wfdar & Hra, YT Ud Hrou-died ot ugar HR bl | faemif sfaarsit
#H fAfed AT, Uepicl Td AT I3 Dl WY B Hobil |

co3: faemdf vt Ot ! faxvarsit ud ey dal & gagt 9| faendf usist
& H1eoH § AT Jeelf Ud AraTioie awansii &1 fdoad &= gl |

co4: faenif srare & o, Taeg ud IUDfTaT &1 I Ut 3| et siieh § e o
WA T gHTdT 3G B | Ted gl




Program matrix: Bachelor of Science (Biochemistry, Biotechnology, Microbiology)

IIT Semester

Course type

Course code

Course title

Course Outcomes

DSC

DSC-3

Molecular Biology and
Environmental Microbiology

CO1: Explain and interpret the molecular basis of heredity, DNA replication, transcription,
translation and mechanisms regulating gene expression in prokaryotes.

CO2: Demonstrate understanding of molecular biology techniques and relate the structure and
function of nucleic acids and proteins to cellular activities and perform laboratory techniques
related to molecular biology techniques including DNA isolation and bacterial DNA
recombination.

CO3: Analyze the diversity and ecological significance of microorganisms present in air, soil
and water, including their interactions and environmental applications and perform laboratory
techniques related environmental microbiology, including water analysis and biochemical
characterization of microorganisms.

CO4: Apply microbiological methods for assessment of water quality, wastewater treatment,
biodegradation and composting processes relevant to environmental sustainability and public
health.

DSE

ELE-1

Microbial Quality Control
Industries

in

CO1: Explain biohazards, biosafety practices, biosafety levels, and methods for safe handling
and disposal of biohazardous waste in laboratories and industries.

CO2: Demonstrate knowledge of air microflora, bioaerosols, air sampling methods, and
microbial quality analysis relevant to healthcare, food and pharmaceutical industries.

CO3: Perform microbiological quality analysis of food and water using culture-based,
immunological and molecular techniques for detection of microbial contaminants.

CO4: Apply principles of food safety management systems including GMP, GHP, HACCP,
FSSAI, FDA and BIS standards in maintaining industrial quality control and public health
safety.




DSC DSC-3 Bioanalytical Techniques CO1: Demonstrate proficiency in performing key chromatographic, electrophoretic, and
isotopic techniques and apply them appropriately to analyze biological samples.
CO2: Isolate selected biomolecules from biological materials and characterize them using
appropriate chemical and instrumental methods.
CO3: Explain the principles of centrifugation and radioactivity, and apply established safety
guidelines for the correct handling and disposal of radioisotopes in biological samples.
CO4: Apply and analyze analytical techniques in biochemistry through experimental practice,
and develop proficiency in handling laboratory instruments while evaluating their applications
in research work.

DSE ELE-1 Cellular Biochemistry CO1: Describe the major organelles and structural features of eukaryotic cells
CO2: Explain how their organization supports cellular functions.
CO3: Explain major membrane transport mechanisms, differentiate apoptosis from necrosis
CO4: Describe the core features of GPCR- and RTK-mediated signalling pathways

DSE ELE-2 Microbial Biochemistry CO1: Explain the germ theory of disease and Koch’s postulates, describe principles of Gram
and acid-fast staining, sterilization methods, and microscope types
CO2: Analyze patterns of microbial growth and the factors influencing them.
CO3: Identify culture media and isolation techniques, perform serial dilution for microbial
enumeration, describe industrial applications of fermentors (e.g., beer, dairy products,
penicillin)
CO 4: Explain principles of food preservation and mechanisms of antibiotic action

DSC DSC-3 Enzymology and Cellular CO1: Explain the classification, structure, properties, mechanism of action and biological

Metabolism

significance of enzymes.

CO2: Analyze enzyme kinetics, enzyme inhibition and factors affecting enzyme activity using

appropriate concepts and equations.

CO3: Describe the major metabolic pathways involved in carbohydrate, lipid, protein and

nucleic acid metabolism.

CO4: Analyze the regulation, integration and energy-yielding mechanisms of major cellular
metabolic pathways.




AECC AECC-3 Romeo and Juliet and Language CO1: Explain the events, characters, and major themes in Acts I and II of Romeo and
Component Juliet.
CO2: Analyze the plot development, conflicts, and key themes in Acts III and IV of Romeo
and Juliet.
CO3: Evaluate the tragic ending and the major themes in Act V of Romeo and Juliet.
CO4: Develop language skills through reading comprehension, essay writing, précis writing,
and dialogue writing.
AECC AECC-3 2. A TV IYT-2 I, CO1: 334220, 00T SRDINP, 080D WRTTS ACTIIZTI.
T3,33-2 CO2: 33,;230,)T aDBVCLI0EITI), GVI3LBRIZTI.
C03: BT BOATT ISBTNF, DTN T) TR, DBIZTI.
CO4: 33,230, )T 23E0EITRPNR F)TW ACBIZ .
AECC AECC-3 Neelakanta Vijaya Champu (3rd | CO1: Distinguish the structural characteristics of Champu Kavya from pure prose (Gadya)
Adhyaya), Alankaras (Upama, and pure poetry (Padya).
Roopaka, Utpreksha, Ananvaya),
Prayoga, Bhashantara. CO2: Appreciate the complex structural synthesis and aesthetic richness of mixed prose and
verse compositions.
CO3: key characters, narrative sequences, and contextual vocabulary within the third chapter
(3 Adhyaya) of Neelakanta Vijaya Champu.
CO4: Identify and distinguish major figures of speech (Alankaras) to critically analyze
creative writing formats.
AECC AECC-3 T fauTT, sfadr Aifgd quT co1: fasndf ey Wi & v el Ud TR o faaRT ol a5 Gobil | faemdf
3dTg TSI Td GRpiaed Tedl A Heifdrd T T3l o fa=eloor & obil|

co2: faenif &} wfaar & Hra, 4T Ud Brou-died ot ugar HR bl | faemif sfaarsit
#H fAfed AT, Uepicl Td AT JdG13T Dl WY R Hobil |

co3: faemdf vt Ot ! faxvarsit ud ey dal & gagt 9| faendf usist
& H1emH § AT Jeel Ud graTfoie awansfi &1 fdoad o= gl |




€04 fagmf argarg & o, Ty Td ITAIRTAT &1 I et bt | et siien & g o
WA T gUTdT 3FATE SR | Tem givt|

Program matrix: Bachelor of Science (Biochemistry, Biotechnology, Microbiology)

IV Semester

Course type

Course code

Course title

Course Outcomes

DSC

DSC-4

DSC—4: Genetic Engineering and
Agricultural Microbiology

CO1: Explain the principles, tools and techniques of genetic engineering, including cloning
vectors, restriction enzymes and recombinant DNA technology and perform basic laboratory
techniques related to genetic engineering,

CO2: Demonstrate understanding of molecular cloning methods, PCR, DNA sequencing,
blotting techniques and applications of recombinant DNA technology in medicine and
agriculture.

CO3: Evaluate the role of microorganisms in sustainable agriculture through biofertilizers,
biopesticides, biological control agents and agricultural biotechnology applications and
perform experiments related to agricultural microbiology.

CO4: Analyze plant diseases and plant—microbe interactions with respect to disease
development, defense mechanisms, symptoms, epidemiology and management of
economically important plant diseases and perform experiments related to plant pathology.

ELE-2

Plant and Animal Microbiome

CO1: Explain the concept, diversity and significance of microbiomes associated with plants,
animals and humans.

CO2: Describe the structure, functions and interactions of plant microbiomes in nutrient
uptake, nitrogen fixation, carbon sequestration and plant health improvement.

CO3: Analyze the diversity and functional role of animal microbiomes, including rumen
microbiota, microbiomes of livestock, reptiles, earthworms and honeybees.

CO4: Evaluate the importance of the human microbiome in health and disease, including
dysbiosis, probiotics, gut-brain axis, microbiome-based therapies and the Human Microbiome.




DSC

DSC-4

Enzymology and Metabolism-1

CO1: Classify enzymes according to the IUB system and describe their structural features and
catalytic mechanisms.

CO2: Explain enzyme kinetics and the factors influencing enzyme-catalysed reactions, and
determine Km and Vmax using the Lineweaver—Burk plot.

CO3: Describe the major pathways of carbohydrate metabolism, explain their regulation and
energetics, and evaluate their physiological significance in maintaining metabolic
homeostasis.

CO4: Apply and analyze standard laboratory techniques to perform enzyme assays—
including amylase, invertase, urease, and acid phosphatase—determine enzyme activity,
specific activity, and kinetic parameters such as Km and Vmax from experimental data, and
evaluate the effects of pH, temperature, substrate concentration, enzyme concentration, and
salt concentration on enzyme activity.

SEC

SEC-1

Nutrition

CO1: Apply standard biochemical methods to quantitatively analyze food samples for
carbohydrates, proteins, amino acids, lipids, and oils.

CO2: Analyze the nutritional and quality parameters of food and oil samples by determining
Basal Metabolic Rate (BMR), protein content, peroxide value, iodine number, and acid value,
and interpret the results.

CO3: Examine food samples to identify common adulterants using qualitative tests and
CO4: Evaluate adulterant impact on food quality and safety.

SEC

SEC-2

Plant Biochemistry

COL1: Apply qualitative analytical methods to identify starch, pigments, enzymes, and major
phytochemicals in plant tissues and extracts.

CO2: pPerform quantitative estimation of phenols, flavonoids, tannins, alkaloids, and saponins
using standard biochemical techniques.

CO3: Analyze plant samples using experimental methods such as iodine staining, paper
chromatography, DCPIP reduction, and catalase assay.

CO4: Interpret experimental results and evaluate biochemical properties using methods like
the Folin—Ciocalteu assay and related analytical techniques




DSC DSC-4 Molecular Biology and Genetic CO1: Explain the molecular organization of DNA and RNA and the mechanisms of DNA
Engineering replication, transcription and translation.
CO2: Analyze the regulation of gene expression, genetic mutations, DNA repair and
recombinant DNA processes.
CO3: Apply molecular biology techniques and genetic engineering tools for DNA isolation,
amplification, cloning and analysis.
CO4: Evaluate the applications of recombinant DNA technology and genetic engineering in
healthcare, agriculture, industry and research.
AECC AECC-4 The Bachelor of Arts and CO1: Explain the events, characters, and themes in Part | of The Bachelor of Arts.
Language Component CO2: Analyze the character development, conflicts, and themes in Part Il of The Bachelor
c():f(')A::fSI'EvaIuate the resolution, character transformation, and central themes in Part 111 of
The Bachelor of Arts.
CO4: Develop effective written communication skills through emails, job application letters
with CV/resume, bank correspondence, and business correspondence.
AECC AECC-4 DA BYF-% CO1: SRS WC0TWT DI #3 FOX, 93 WM, TPTe3 eDRTBRIZE.
A2, S TS,T3-¥ CO2: 3 oF3,T BOLT NP, AWIDRIE TOB5233, e3yQ,RIST.
CO3: ATRT AONINY 207, 9083 eNRRRIIT.
CO4: 93530 X, CREWII), A RPPRIZT.
AECC AECC-4 Neelakanta Vijaya Champu (3rd | CO1: Distinguish the structural characteristics of Champu Kavya from pure prose (Gadya)

Adhyaya), Alankaras (Upama,
Roopaka, Utpreksha, Ananvaya),
Prayoga, Bhashantara.

and pure poetry (Padya).

CO2: Appreciate the complex structural synthesis and aesthetic richness of mixed prose and
verse compositions.

CO3: key characters, narrative sequences, and contextual vocabulary within the third chapter
(3" Adhyaya) of Neelakanta Vijaya Champu.




CO4: Identify and distinguish major figures of speech (Alankaras) to critically analyze
creative writing formats.

AECC

AECC-4

T8t ey ud ey AR au
SHYAR HIEH

CO1: UM P! JHS 3R TTATSIS TUT BT fATATUN HEFT & HUMD, U, HIWI-
QA 3R HIg-dal T fIRATT R FbT | FTHISD ST, AHAT JaeT, SORTY-IqT
3R AP Ul Pt T8 THH UTed B |

CO2: JMYFAH Hiadr &t Ha-yfH, A R TARYRT FH THGHN FHSTAA T, e,
yoidT Sfia, Tl-fP 3R Tl TRISRI UR Setia siadrsi &1 fazeyor B3| fafim
Hiagl B 1T, fia, Ucliop! 3R FHToaiell &1 JHgl Tl |

€O3: T FI fafgy fensft 3R 3% IrTors-TRpfae Teuf &t Trgn X, ey
3R TP B! faRyan, Ah, IT 3R T=AT B THS b1 | Hgredt gaf, TR Rig
3R Vo MfdS a1 o1 131 P ATHH T HdeT, S-S, JrHIID AT 3R AT
RN BT IGESLLY] PR |
CO4: TAR 3R THHAR & fAgidl &1 Gerd TH TR Bt URHTT, Ufehar 3R Il &
A | SFRER AT BT G0N, TRET 3R SRIVUT S uTad | JHTS # Hifgar &t
AT, gUTa 3R T Bl T Thil|

Program matrix: Bachelor of Science (Biochemistry, Biotechnology, Microbiology)

V Semester

Course type

Course code

Course title

Course Outcomes

DSC

DSC-5

Food Microbiology

CO1: Analyze the sources of microbial contamination, factors influencing microbial
growth, and the microbiological mechanisms responsible for food spoilage.

CO2: Identify and differentiate food-borne pathogens, toxins, infections, and
intoxications, and apply appropriate microbiological methods for their detection.

CO3: Evaluate physical and chemical food preservation techniques and recommend
appropriate preservation strategies to ensure food quality, safety, and shelf life, while




analyzing the microbiological quality of milk through the interpretation of starter cultures,
contamination sources, biochemical changes, and standard microbiological quality
assessment methods.

CO4: Evaluate the microbiological principles underlying the production of fermented
foods and beverages and assess the significance of probiotics, prebiotics, synbiotics, and
nutraceuticals in promoting human health and food quality

DSC

DSC-6

Industrial Microbiology

CO1: Analyze the scope and significance of industrial microbiology and identify
microorganisms employed in industrial production processes.

CO2: Analyze the principles of fermentation processes, compare different bioreactor
systems, and select suitable fermentor designs for industrial applications.

CO3: Select and justify appropriate fermentation media components and raw materials for
industrial fermentation based on microbial and process requirements.

CO4: Analyze microbial production processes for commercially important industrial
products and evaluate the influence of scale-up strategies, process control parameters,
downstream processing methods, and enzyme immobilization techniques on product yield,
quality, recovery, and efficient industrial bioprocess operations

DSC

DSC-5

Metabolism IT and Clinical
Biochemistry

COL1: Explain the fundamental principles of bioenergetics, including energy production,
ATP generation, and regulatory mechanisms.

CO2: Explain the metabolic pathways and regulation of amino acid metabolism.

COa3: Describe the pathways and regulatory mechanisms involved in lipid metabolism and
nucleic acid metabolism.

CO4: Analyze the biochemical basis, clinical significance, and diagnostic relevance of
major metabolic disorders.

DSC

DSC-6

Molecular Biology and Genetic
Engineering

CO1: Explain the mechanisms of DNA replication, including the roles of key enzymes and
regulatory processes

CO2: Explain the types of mutations and the molecular basis of spontaneous and induced
mutations




CO3: Explain the mechanisms of transcription and translation in prokaryotes, including
gene expression and its regulation.

CO4: Apply the principles and techniques of genetic engineering to analyze recombinant
DNA technology, gene cloning, PCR, blotting, sequencing, and DNA fingerprinting in
molecular biology.

DSC

DSC-6

Animal and Plant Biotechnology

CO1: Describe the principles and techniques of plant tissue culture, micropropagation,

callus culture, somatic embryogenesis and plant regeneration.

CO2: Apply plant biotechnology techniques for crop improvement, production of

transgenic plants and conservation of plant genetic resources.)

CO3: Explain the principles of animal cell culture, cell lines, hybridoma technology and

assisted reproductive technologies.

CO4: Evaluate the applications of plant and animal biotechnology in agriculture, medicine,

industry and research, considering ethical and biosafety aspects.

DSC

DSC-6

Immunology and Medical
Biotechnology

CO1: Explain the components and mechanisms of innate and adaptive immune responses,

including the roles of antibodies, immune cells and complement.

CO2: Analyze antigen—antibody interactions, hypersensitivity, autoimmunity,

immunodeficiency and transplantation-related immune responses.

CO3: Apply immunological principles and techniques such as ELISA, immunoassays and

related diagnostic methods in medical biotechnology.

CO4: Evaluate the applications of biotechnology in disease diagnosis, vaccine
development, therapeutic products and personalized medicine.




Program matrix: Bachelor of Science (Biochemistry, Biotechnology, Microbiology)

VI Semester

Course type

Course code

Course title

Course Outcomes

DSC

DSC-7

Immunology

COL1: Analyze the organization and functions of the immune system, including lymphoid
organs, immune cells, and antigen-presenting mechanisms in immune responses.

CO2: Interpret the molecular and cellular mechanisms underlying innate and adaptive
immune responses and analyze the immunological significance of complement activation
pathways, hypersensitivity reactions, and autoimmune disorders in host defense.

COa3: Analyze hypersensitivity reactions, complement activation pathways, and
autoimmune disorders to evaluate their immunological significance.

CO4: Evaluate the principles and applications of vaccines in immunoprophylaxis and
national immunization programmes, and analyze antigen—antibody interactions by
applying immunological techniques, including immunofluorescence, for diagnostic and
research applications.

DSC

DSC-8

Medical Microbiology

CO1: Analyze the composition and functions of the human microbiome and normal
microflora at different body sites, and evaluate their role in host—pathogen interactions,
disease transmission, types of infections, carrier-mediated spread, and the maintenance of
human health and disease.

CO2: Identify and analyze the etiology, pathogenesis, clinical manifestations,
epidemiology, laboratory diagnosis, prevention, and treatment strategies of major bacterial,
viral, protozoan, and fungal diseases.

COa3: Evaluate the principles of antimicrobial therapy and differentiate the mechanisms of
action of antibacterial, antifungal, and antiviral agents for effective disease management.

CO4: Assess the causes, mechanisms, and public health implications of antimicrobial
resistance, including multidrug-resistant (MDR), extensively drug-resistant (XDR),




methicillin-resistant Staphylococcus aureus (MRSA), and New Delhi metallo-p-
lactamase-1 (NDM-1).

DSC DSC-7 Human Physiology COL1: Explain the fundamental principles of bioenergetics, including energy production,
ATP generation, and regulatory mechanisms.
CO2: Explain the metabolic pathways and regulation of amino acid metabolism.
COa3: Describe the pathways and regulatory mechanisms involved in lipid metabolism and
nucleic acid metabolism.
CO4: Analyze the biochemical basis, clinical significance, and diagnostic relevance of
major metabolic disorders.

DSC DSC-8 Immunology and Toxicology CO1.: Explain the structure and functions of the immune system, including
immunoglobulins and antigens.
CO2: Explain the principles of innate and adaptive immunity and their roles in immune
responses.
CO3: Apply immunological principles to explain techniques, hypersensitivity, vaccines,
autoimmunity, and antibody production.
CO4: Explain the basic principles of toxicology, including toxicokinetics, mechanisms of
toxicity, and antidotal therapy.

DSC DSC-7 Microbial and Agricultural CO1: Explain the principles and applications of microbial biotechnology in agriculture,

Biotechnology

including biofertilizers, biopesticides and plant growth-promoting microorganisms.

CO2: Apply microbial techniques for the production and utilization of biofertilizers,

biopesticides, composting agents and other agricultural products.

CO3: Analyze the role of microorganisms in soil fertility, nutrient cycling, plant growth

and sustainable agricultural practices.




CO4: Evaluate the applications of microbial and agricultural biotechnology for crop
improvement, disease management, sustainable agriculture and environmental protection.

DSC

DSC-8

Environmental Biotechnology

CO1: Explain the principles of environmental biotechnology and the role of

microorganisms in the degradation and transformation of environmental pollutants.

CO2: Apply biotechnological approaches for the treatment of wastewater, solid waste,

industrial effluents and other environmental pollutants.

CO3: Analyze the microbial processes involved in bioremediation, biodegradation,

composting, biogas production and other waste-management practices.

CO4: Evaluate the potential of environmental biotechnology in pollution control,
resource recovery, sustainable development and conservation of natural resources.




