K.M.G. COLLEGE OF ARTS AND SCIENCE

(AUTONOMOUS)

Approved by the Government of Tamil Nadu
Permanently Affiliated to Thiruvalluvar University, Vellore
Recognized under Section 2(f) and 12(B) of the UGC Act 1956
Accredited by NAAC (2nd Cycle) with (CGPA of 3.24/4) 'A' Grade

P.G. AND RESEARCH DEPARTMENT OF CHEMISTRY

B.Sc.,, BIOCHEMISTRY

SYLLABUS
(CHOICE BASED CREDIT SYSTEM)

Under

LEARNING OUTCOMES-BASED CURRICULUM

FRAMEWORK (LOCF)

(Effective for the Batch of Students Admitted from 2024-2025)




Department of Biochemistry - Syllabus (Effect from 2024-2025)

PREFACE

The curriculum of undergraduate Biochemistry has been designed to explain the concepts
in various branches of Biochemistry such as Clinical biochemistry, Nutritional biochemistry, etc.
The purpose of the outcome-based education is meant to provide an exposure to the fundamental
aspects in different branches of Biochemistry and its applications, keeping in mind the growing
needs for higher education, employability, entrepreneurship and social responsibility. The
periodical restructuring of the syllabi is carried out to fulfill the requirements of graduate
attributes, qualification descriptors, programme learning outcomes and course outcomes. The
outcome-based education enriches the curriculum to deliver the basic principles, synthetic
strategies, mechanisms and application-oriented learning for the benefit of students. It also
includes self-learning module, minor projects and industrial internship to enable students to get
equipped for higher studies and employment. The programme also includes training to students
for seminar presentation, preparation of internship reports, hands-on training in lab courses,
skills to handle instruments, synthesis and its analysis, developing leadership qualities,
organization and participation in the interdepartmental academic competitions. The allied papers
provide a platform to strengthen the understanding of the core subjects. The non-major elective
courses offer chances to learn and augment interest in other related fields. The outcome-based
curriculum is intended to enrich the learning pedagogy to global standards. ICT enabled
teaching-learning platforms are provided to students along with the interaction of international
scientists. The seminars periodically delivered by industrialists, subject experts and former
professors would certainly help the students to update with latest technology/trends in different
fields of Biochemistry. The exposure to the industrial internship and MOUs with industries can
open an avenue for a start-up and its progress would be followed regularly. The OBE based
evaluation methods will reflect the true cognitive levels of the students as the curriculum is

designed with course outcomes and cognitive level correlations as per BLOOM’s Taxonomy.
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In pursuit of the Higher Education Department Policy Note 2022-23 Demand 20, Section
1.4, Tamil Nadu State Council for Higher Education took initiative to revamp the curriculum. On
27 July 2022, a meeting was convened by the Member-Secretary Dr. S. Krishnasamy
enlightening the need of the hour to restructure the curriculum of both Undergraduate and Post-
graduate programmes based on the speeches at the Tamil Nadu Legislative Assembly Budget
meeting by the Honorable Higher Education Minister Dr K. Ponmudy and Honorable Finance
Minister Dr. P. Thiagarajan. At present there are three different modes of imparting education in
most of the educational institutions throughout the globe. Outcome Based Education, Problem

Based Education, and Project Based Education.

Now our Honorable Higher Education Minister announced Industry Aligned Education.
During discussion, Member Secretary announced the importance of question papers and
evaluation as envisaged by the Honorable Chief Secretary to Government Dr. V. Irai Anbu. This
is very well imbedded in Revised Bloom's Taxonomy forms three learning domains: the
cognitive (knowledge), affective (attitude), and psychomotor (skill). This classification enables

to estimate the learning capabilities of students.

Briefly, it is aimed to restructure the curriculum as student-oriented, skill-based, and
institution industry- interaction curriculum with the various courses under "Outcome Based
Education with Problem Based Courses, Project Based Courses, and Industry Aligned

Programmes" having revised Bloom's Taxonomy for evaluating students skills. Three domains:

(i)Cognitive Domain

(Lower levels: K1: Remembering; K2: Understanding; K3: Applying; Higher levels: K4:
Analyzing; K5: Evaluating; K6: Creating)

(i1) Affective Domain

(iii) Psychomotor Domain
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ABOUT THE COLLEGE

The College was founded in the new millennium 2000 by the vision of late
Shri.K.M.Govindarajan fondly known as lyah, with a mission to offer higher education in the
fields of Arts and Science to the needy and the poor middle class students of this area and make
them fully employable and economically self-reliant. With a humble beginning of launching an
elementary school named Thiruvalluvar Elementary School in the year 1952, lyah groomed it
into a Higher Secondary School and later into a college. Education was his soul and breath. The
college has grown into a full-fledged educational hub offering 12 under graduate programmes, 8
post graduate programmes, 5 M.Phil research programmes and 4 Ph.D programmes. The college
has been accredited with ‘A’ grade by NAAC in 2nd cycle and recognized under section 2(f) &
12(B) of the UGC act 1956. The College is permanently affiliated to Thiruvalluvar University.
The College is also acquired the status of Autonomous from the academic year 2024-2025. The
College is an associate member of ICT Academy and registered member of NPTEL and Spoken

Tutorials of IIT Bombay. The college is also a member of INFLIBNET and NDL.

VISION OF THE COLLEGE
» Empower young men and women by educating them in the pursuit of excellence,
character building and responsible citizen.
MISSION OF THE COLLEGE
» Offer higher education in the fields of Arts, Science & Management to the needy and
make them fully self-dependent.
QUALITY POLICY OF THE COLLEGE
KMG Students achieve the best learning results and personal growth with modern

education that equip them for working life and a changing society to become deserving citizens.
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ABOUT THE DEPARTMENT

The knowledge of basic science is essential for the sustainable development of the
society. To get the basic knowledge in Biochemistry to young students the Department of Bio
chemistry initiated in the academic year 2000-2003. The objective of our department is to
motivate students to excel in Biochemistry at the global level, which is necessary for
Biochemists getting placement as well as becoming an entrepreneur in future. The department
was uplifted as the post graduate department in the year 2004-2006. The department has been
recognized as a research department since 2008 to offer M.Phil., Followed that the Thiruvalluvar
University accorded recognition to the Department as a centre for Doctoral research in
Biochemistry from 2019-2020. The focus of the department is the holistic development of the
students and involves them in curricular and co-curricular activities. The Bio Chemistry
Department pledges itself to serve in the broadest, innovative and most liberal manner towards
the advancement of Biochemistry in all of its branches through academics, research and service
missions upholding the values and entrepreneurial skills. The job potential to the biochemist is
very high now and opportunities to provoke research in biochemistry are ample. Needless to say

that for a developing country likes ours, “BIOCHEMISTRY IS OUR LIFE AND FUTURE”.

VISION OF THE DEPARTMENT
» Produce World class academicians, Scientist, Industrialist and entrepreneurs in
the field of Biochemistry.
MISSION OF THE DEPARTMENT

» To educate and inspire the young minds from the basics to the latest innovations
in science.

» Inculcate strong theoretical, practical, research and analytical skills in the subject
domains and thereby prepare the students for both employability and

entrepreneurship.

K.M.G. College of Arts and Science (Autonomous), Gudiyattam. Page 4




Department of Biochemistry - Syllabus (Effect from 2024-2025)

PROGRAM EDUCATIONAL OBJECTIVES (PEOs)

1. Professional Excellence: Graduates will demonstrate competency and excellence in
their chosen fields of study, applying theoretical knowledge to practical situations

effectively.

2. Character Development: Graduates will exhibit strong moral and ethical character,
upholding values of integrity, honesty, and respect for others in both personal and

professional endeavors.

3. Leadership and Citizenship: Graduates will emerge as responsible leaders and active
citizens, contributing positively to their communities and society at large through their

actions and initiatives.

4. Continuous Learning: Graduates will engage in lifelong learning and professional
development activities, adapting to evolving technologies, methodologies, and societal

needs.

5. Self-Dependency and Entrepreneurship: Graduates will possess the skills and
mindset necessary to be self-reliant and entrepreneurial, capable of creating opportunities

for themselves and others through innovation and initiative.

6. Effective Communication and Collaboration: Graduates will demonstrate
proficiency in communication skills, both verbal and written, and exhibit the ability to

collaborate effectively with diverse teams and stakeholders.

7. Global Perspective: Graduates will have a broad understanding of global issues and
perspectives, demonstrating cultural sensitivity and adaptability in multicultural

environments.
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PROGRAM OUTCOMES (POs)

On successful completion of the Programme, the students will be able to:

POs Graduate Attributes Statements
o Acquire detailed knowledge and expertise in all the
PO1 Disciplinary Knowledge | = ]
disciplines of the subject.
Ability to express thoughts and ideas effectively in
PO2 Communication Skills | writing, listening and confidently Communicate with
others using appropriate media
. o Students will develop aptitude Integrate skills of analysis,
PO3 Critical Thinking L o o
critiquing, application and creativity.
) _ Familiarize to evaluate the reliability and relevance of
PO4 Analytical Reasoning _ )
evidence, collect, analyze and interpret data.
) Capacity to extrapolate the learned competencies to solve
PO5 Problem Solving ] ] N
different kinds of non-familiar problems.
Equip the skills in current trends and future expectations
. Employability and for placements and be efficient entrepreneurs by
Entrepreneurial Skill accelerating qualities to facilitate startups in the
competitive environment.
507 Individual and Team Capability to lead themselves and the team to achieve
Leadership Skill organizational goals and contribute significantly to society.
508 Multicultural Possess knowledge of the values and beliefs of multiple
Competence cultures and a global perspective.
509 Moral and Ethical Ability to embrace moral/ethical values in conducting
awareness/reasoning one’s life.
Identify the need for skills necessary to be successful in
PO10 Lifelong Learning future at personal development and demands of work

place.
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PROGRAM SPECIFIC OUTCOMES (PSOs)

On successful completion of the B.Sc., Biochemistry, the students will be able to:

PSOs Statements

Comprehend the knowledge in the biochemical, analytical, biostatistical
PSO1 and computational areas.

Ability to understand the technical aspects of existing technologies that
PSO2 help inaddressing the biological and medical challenges faced by human

kind.

Acquiring analytical and hands on skills to perform research in
PS03 multidisciplinaryenvironments.

Correlation Rubrics:

High Moderate Low

No Correlation

Mapping of PSOs with POs:

PO1 PO2 PO3 PO4 PO5 PO6 PO7 POS8 PO9 | PO10
PSO1 3 3 3 3 2 3 2 1 1 2
PSO2 3 2 3 3 3 2 2 1 1 2
PSO3 3 3 2 3 3 3 3 2 3 2
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(AUTONOMOUS)

Subject and Credit System- B.Sc., Biochemistry
(Effective for the Batch of Students Admitted from 2024-2025)

K.M.G. COLLEGE OF ARTS AND SCIENCE

Course . Ins.Hrs . Maximum Marks
Semester | Part Category Code Course Title  Week Credit Internal | External | Total
AULT10/ :
I Language AULU 10 General Tamil — 1/ Urdu - | 6 3 25 75 100
1 English AULE10 | English -1 6 3 25 75 100
i Core—-1 AUCBC11 | Nutritional Biochemistry 6 5 25 75 100
n I Core—2 | AuCPBC 12 | Core Practical I - Nutritional 3 3 25 75 100
o Biochemistry
E 1l Elective-I AUECH13 | Chemistry | 3 3 25 75 100
w Elective . .
E i Practical | AUEPCH23 | Chemistry Practical 2 -- - - -
5 .
W, Skill AUSBC14 | Health and Nutrition 2 2 25 75 | 100
Enhancement
v Skill AUFBC15 F(_)undatl(_)n Course (Basics of 5 2 o5 75 100
Enhancement Biochemistry
Semester Total 30 21
AULT20/ .
I Language AULU20 General Tamil — 11/ Urdu - I 6 3 25 75 100
1 English AULE20 English — 11 6 3 25 75 100
_ i Core-3 AUCBC21 Cell Biology 5 5 25 75 100
o I Core — 4 AUCPBC22 | Practical Il- Cell Biology 3 3 25 75 100
T 1 Elective-1l | AUECH23 | Chemistry Il 3 3 25 75 100
o Elective . .
L "I Practi AUEPCH23 | Chemistry Practical 3 3 25 75 100
S ractlpal 1
e W, Skill AUSBC24 | Medicinal Diet 2 2 25 75 | 100
Enhancement
W, Skill AUSBC25 | First Aid 2 2 25 75 | 100
Enhancement
Semester Total 30 24
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Course . Ins.Hrs . Maximum Marks
Semester | Part Category Code Course Title | Week Credit Internal | External | Total
L AULT30/ G | Tamil — 111/ Urdu - 111
anguage eneral Tamil — rdu -
I guag AULU 30 6 3 25 75 100
I English AULE30 English — 111 6 3 25 75 100
I Core-5 AUCBC31 Biomolecules 4 4 25 75 100
=, i Core -6 AUCPBC32 | Practical Il Biomolecules 3 3 25 75 100
E i Allied-111 AUAEMB33 | Allied Microbiology | 3 3 25 75 100
o 1 Allied-11 AUEPMB43 | Allied Microbiology Practical | 2 - - - -
= .
L Skill .
) v AUSBC34 Tissue Culture 2 2 25 75 100
Enhancement
IV Skill AUSBC35 Plant B|0f:hem|stry &Plant ) ) o5 75 100
Enhancement therapeutics
v Compulsory | AUES30 Environmental Science 2 2 25 75 100
Semester Total 30 22
AULT40/ :
I Language AULU 40 General Tamil — IV / Urdu - IV 6 3 25 75 100
I English AULE40 English — IV 6 3 25 75 100
> Il Core -7 AUCBC41 Biochemical Techniques 5 5 25 75 100
- " Core-7 AUCPBC42 | Practical IV 3 3 25 75 100
5 " Allied-1V AUAEMB43 | Allied Microbiology Il 3 3 25 75 100
iy I Allied-1V AUAEPMBA43 | Allied Microbiology Practical Il 3 3 25 75 100
w Skill
E IV | Enhancement | AUSBC44 Bioinformatics 2 2 25 75 100
& Course
v Skill AUSBC45 Biochemical Pharmacology 2 2 25 75 100
Enhancement
Semester Total | 30 24
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Course

Ins.Hrs

Maximum Marks

Semester | Part Category Code Course Title | Week Credit Internal | External | Total

I Core—9 AUCBC51 | Enzymes 5 4 25 75 100
I Core—10 AUCBC52 | Intermediary Metabolism 4 3 25 75 100
I Core—11 AUCBCS3 | Clinical Biochemistry 4 3 25 75 100
I Core — 12 AUCPBC54 | Core Practical V/Project with 3 3 o5 75 100

> Viva-voce

: Elective-V AUEBC55A | Medical Lab Technology

m Il | (Choose any | AUEBC55B | Research Methodology 4 3 25 75 100

iy one) AUEBC55C | Bioentrepreneurship

S | Elective-vi | AUEPBC56 | practical VI 3 3 25 75 100

L

n 4l Core — 13 AUPBCS57 Project with Viva-voce 5 4 25 75 100
V| Compulsory AUVES0 | Value Education 2 2 25 75 100

Internship/Industrial Training
v Compulsory AUIBC58 | (Carried out in II-Year Summer 2 100 - 100
vacation) (30hours)
Semester Total 30 27

I Core — 14 AUCBC61 | Molecular Biology 6 4 25 75 100
Il Core - 15 AUCBC62 | pnysiology 6 4 25 75 100

S Il Core - 16 AUCBCG63 | Bjotechnology 6 4 25 75 100

x Ul | Elective-vil | AUEBCB4 | Medical coding 5 4 25 75 100

L

= Elective-VIII | AUEBC65A | Immunology (or)

] Il | (Choose any | AUEBC65B . o 5 3 25 75 100

S Basics of Forensic Science

i one)

@ V| compulsory AUEA60 | Extension Activity - 1 100 - 100
\4 Compulsory AUPCBC66 | Professional Competency Skill 2 2 25 75 100

Semester Total 30 22
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Consolidated Semester wise and Component wise Credit distribution

Parts Semester-I Semester- Semester- Semester-1V | Semester-V Semester-VI TOt?I
I il Credits
Part-1 03 03 03 03 - - 12
Part-11 03 03 03 03 - - 12
Part-111 11 14 10 14 23 19 91
Part-1V 04 04 06 04 4 01 23
Part-V - - - - - 2 2
Total 21 24 22 24 27 22 140
*Part I, 11, and Part 11l components will be separately taken into account for CGPA calculation and classification for the under graduate

programme and the other components. 1V, V has to be completed during the duration of the programme as per the norms, to be eligible for

obtaining the UG degree.
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COURSE DESCRIPTORS

Title of the Course | Nutritional Biochemistry Hours/Week 06

Course Code AUCBC11 Credits 05

Category Core-1 Year & Semester || & |
Higher secondary

Prerequisites Chemistry/Biology/Mathematics/Botany/ | Regulation 2024
Zoology/Physics

Objectives of the course:

The objectives of this course are to

> Create awareness about the role of nutrients in maintaining proper health.

» Understand the nutritional significance of carbohydrates, lipids and proteins.
» Understand the importance of a balanced diet.
» Study the effect of additives, emulsifiers, and flavor enhancing substances in food.
» Study the significance of nutraceuticals.
UNIT Cognitive
s Contents COs Levels
Concepts of food and nutrition. Basic food groups-energy
yielding, bodybuilding and functional foods. Modules of energy.
Calorific and nutritive value of foods. Measurement of Calories
E by bomb calorimeter. Basal metabolic rate (BMR) - definition, | CO1 2
% determination of BMR and factors affecting BMR. Respiratory | CO3 K3
quotient (RQ) of nutrients and factors affecting the RQ. SDA-
definition and determination- Anthropometric measurement and
indices — Height, Weight, chest and waist circumference BMI.
Physiological role and nutritional significance of carbohydrates,
lipids and protein. Evaluation of proteins by nitrogen balance K1
|=_. method- Biological value of proteins- Digestibility coefficient, Egi K2
:E) Protein Energy Ratio and Net Protein Utilization. Protein energy O3 K3
malnutrition —Kwashiorkor and Marasmus, Obesity-Types and K4
preventive measures.
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Balanced diet, example of low and high cost balanced diet- for K1
E. infants, children, adolescents, adults and elderly people. ICMR CO3 K2
|_
> classification offive food groups and its significance. Food | CO4 K3
)

pyramid. Junk foods- definition and its adverse effects.

Food additives: Structure, chemistry, function and application of

preservatives, emulsifying agents, buffering agents, stabilizing coo K1
S agents, natural and artificial sweeteners, bleaching, starch co3 Ko
- modifiers, antimicrobials, food emulsions, fat replacers, viscosity
> ) _ CO4 K3
) agents, gelling agents and maturing agents. Food colors, o5

flavours, anti-caking agent, antioxidants. Safety assessment of

food additives.

Nutraceuticals and Functional Foods: Definition, properties and coo K1

function of Nutraceuticals, food Supplements, dietary
= o o _ co3 K2
= supplements prebiotics, probiotics, and functional Foods. Food
Z o ) ) CO4 K3
) as medicine. Natural pigments from plants— carotenoids, o5

anthocyanins and its benefits.

Recommended Text Books

1. Gaile Moe, Danita Kelley, Jacqueline Berning and Carol Byrd-Bred benner. 2013.
Wardlaw's Perspectives in Nutrition: A Functional Approach. McGraw-Hill, Inc., NY,
USA.

2. M.Swaminadhan (1995) Principles of Nutrition and Dietetics. Bappco.
Tom Brody (1998). Nutritional Biochemistry (2nded), Academic press, USA.

4. Garrow, JS.James WPT and Ralph A (2000). Human nutrition and dietetics (10thed)
Churchill Livingstone.

5. Andreas M.Papas (1998). Antioxidant Status, Diet, Nutrition, and Health (1% ed) CRC.

Reference Books
1. Branen, A.L., Davidson PM & Salminen S. 2001. Food Additives. 2nd Ed. Marcel

Dekker.

2. George, A.B. 1996. Encyclopedia of Food and Colour Additives. Vol. I1l. CRC Press.

3. Advances in food biochemistry, Fatih Yildiz (Editor), CRC Press, Boca Raton, USA,
2010

4. Food biochemistry & food processing, Y.H. Hui (Editor), Blackwell Publishing,
Oxford, UK,2006.

5. Geoffrey Campbell-Platt. 2009. Food Science and Technology. Wiley-Blackwell, UK.
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Website and e-learning source
1. http://old.noise.ac.in/SecHmscicour/english/LESSON O3.pdf

2. https://study.com/academy/lesson/energy-yielding-nutrients-
carbohydratesfat-

3. protein.html.https://www.nhsinform.scot/healthy-living/food-and-
nutrition/eatingwell/vitamins-and-minerals

Course Learning Outcomes (for Mapping with POs and PSOs)
On completion of the course the students should be able to

COs CO Description Cognitive Level

co1l (?ognizance of basic. food groups viz. Carbohydrat_e_s, proteins and K1.K2.k3
lipids and their nutritional aspects as well as calorific value.

cO2 Ide_ntif;_/ gnd explain nutrients in foods and the specific functionsin K1.K2.K3
maintaining health.

CO3 | Classify the food groups and its significance K1,K2,K3

CO4 | Understand the effect of food additives K1,K2,K3

CO5 | Describe the importance of nutraceuticals and pigments K1,K2,K3

- PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PSO1 PSO2 PSO3

ooy 3 2 |1 1 2 1 - - - 3 3 3 3
oloyy 3 3 |2 2 1 1 1 1 - 3 3 3 3
CO3 2 |2 2 1 1 - 2 - 3 1 3 3
olory 3 2 |2 3 2 1 1 - 2 3 3 3 3
CO5 3 |2 2 2 2 - 1 1 3 3 3 3
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COURSE DESCRIPTORS

Title of the Core Practical 1-Nutritional Biochemistry Hours/Week 03
Course
Course Code AUCPBC12 Credits 03
Year &
Category Core-l11 Semester | &1
Prerequisites Higher secondary Regulation 2024
g chemistry/Biology/Mathematics/Botany/Zoology/Physics g

Objectives of the course:

The objectives of this course are to
» Impart hands-on training in the estimation of various constituents by titrimetric method
> Prepare Biochemical preparations.
» Determine the ash content and extraction of lipid.

Cognitive
UNITS Contents COs
Levels
TITRIMETRY
- 1. Estimation of ascorbic acid in a citrus fruit.
|_
= 2. Estimation of calcium in milk. COLCO3 | K5 KAKS
)
3. Estimation of glucose by Benedict’s method in honey.
4. Estimation of phosphorous (Plant source)
BIOCHEMICAL PREPARATIONS co1
= i i i ’ K1,K2,
= 1. Preparation of the following substances and its co2. e
= o ’
S qualitative tests. co3
2. Lecithin from egg yolk.
- 1. Starch from potato. CO3 K1,K2
= 2. Casein and Lactalbumin from milk. CO4 K5
GROUP EXPERIMENT
- - _ _ C01,C0O2 K1,K2
=2 1. Determination of ash content and moisture content in co3 K5
)
food sample
|>_. 1. Extraction of lipid by Soxhlet’s method. C01,CO2 K1,K2
z CO4 K5
)
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Recommended Text Books
1. Laboratory manual in Biochemistry, J. Jayaraman, 2nd edition, New Age International

Publishers,2011,
2. An Introduction to Practical Biochemistry, David T. Plummer, 3rd edition, Tata McGraw-
Hill Publishing Company Limited, 2001.

Reference Books
1. Biochemical Methods, Sadasivam S and Manickam A, 4h edition, New Age

International Publishers,2016.

2. Essentials of Food and Nutrition, Vol. | &amp; Il, M.S. Swami Nathan.

3. Bowman and Robert M. 2006. Present Knowledge in Nutrition. 9th edition, International
Life Sciences Publishers.

4. Indrani TK. 2003. Nursing Manual of Nutrition and Therapeutic Diet, 1st edition
Jaypee Brothersmedical publishers.

5. Martha H. and Marie A. 2012. Biochemical, Physiological, and Molecular Aspects of
HumanNutrition. 3rd edition. Chand Publishers

Website and e-learning source
1.https://www.elsevier.com/journals/clinical-biochemistry/0009-9120/guide-for-authors

2.http://rajswasthya.nic.in/RHSDP%20Training%20Modules/Lab.%20Tech/Biochemistry/
Dr.%?20Jagarti%20Jha/Techniques%20In%20Biochemistry%20Lab.pdf

3.https://dspace.cuni.cz/bitstream/handle/20.500.11956/111493/Clinical_biochemistrypdf.p
df? sequence=1&isAllowed=y

4.https://dspace.cuni.cz/bitstream/handle/20.500.11956/111493/Clinical_biochemistry pdf.p
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Course Learning Outcomes (for Mapping with POs and PSOs)

On completion of the course the students should be able to

COs CO Description Cognitive Level
co1 | Estimate the important biochemical constituents in the food samples. K1,K2
coz Prepare the macronutrients from the rich sources. K1,K2,K4
co3 Determine the ash and moisture content of the food samples K1,K2,K3
co4 Extract oil from its sources K1,K2,K3
cos | Determine Prophase, Anaphase, Metaphase, Telophase of the Cell K1,K2,K3

- PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PSO1 PSO2 PSO3

col BEE 3 |2 |1 |2 - - - - 3 3 3
Keord 3 |2 3 |2 2 1 1 - 1 3 3 3
co3 IEE 3 (2 |1 |2 1 | 2 - 1 3 3 3
co4s BEEE 3 (2 |1 2 - - 1 - 3 3 3
ool 3 |3 3 [3 |1 |2 - - 1 1 3 3 3
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COURSE DESCRIPTORS

Title of the Health and Nutrition Hours/Week 02
Course
Course Code | AUSBC14 Credits 02
Category Skill enhancement Course —SEC-1 vear & 1 &1
Semester
Prerequisites Higher secondary Regulation 2024
g chemistry/Biology/Mathematics/Botany/Zoology/Physics g

Objectives of the course:

The objectives of this course are to

» Gain basic knowledge about health.
» Understand about vitamins.
» Learn about functions of fat on health.
» Understand the types of minerals and its functions
» Know about the importance of carbohydrates and proteins on health
UNITS Contents COs SR
Levels
_ Health — definition, Factors affecting human health. Importance K1
- of health care of children, adults and elderly people. Balanced diet CO1 K2
= and calorific value. Cco3 K3
- Vitamins-definition,  classification,  sources,  properties, K1
o . . . . CO1
= Functions and deficiency symptoms. Recommended daily co?2 K2
< allowances. K3
= Co3 K4
- Sources and functions of dietary fats K1
o Role of fats in health and diseases (LDL, HDL, VLDL and | CO3 K2
= Cholesterol). Co4 K3
Minerals- Role of minerals on human health Sources biological
> functions, deficiency disorders with special reference to Calcium, | CO2 K1
= Phosphorus,Potassium, Copper, Iron, Zinc and Selenium. Minerals 28431 Eg
s in biological systems and their importance —Iron, Calcium,
Phosphorus, lodine, Copper, Zinc.
S Role of proteins and carbohydrates in health. Functions of protein co? K1
- and carbohydrate and their calorific value. Dietary sources and | co3 K2
Z deficiency disorders — Kwashiorkor and Marasmus - | CO4 K3
supplementation programs in India and their implications. Cos5
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Recommended Text Books

1. Davidson and J.R.Passmore (1986) Human Nutrition and Dietetics, (8th ed), Churchill
Livingstone.

2. J. S. Garrow, W. Philip T. James, A. Ralph (2000), Human Nutrition and Dietetics (10th ed),
Churchill Livingstone.

3. M.Swaminathan (1995) Principles of Nutrition and Dietetics, Bappco.

Reference Books

1. Margaret Mc Williams (2012). Food Fundamentals (10th ed), Prentice Hall

Website and e-learning source

1. https://www.universalclass.com/articles/health/nutrition/nutritional-needs-for-
differentages.

2. nhp.gov.in/healthy living/healthy diet

3. www.anme.com.mx/libros/PrinciplesofNutrition.pdf

Course Learning Outcomes (for Mapping with POs and PSOs)

On completion of the course the students should be able to

COs CO Description Cognitive Level

Co1 Understand about the importance of health and diet. K1,K2

co2 | Discuss about the classification, properties and deficiencies of K1,K2 K4
vitamins.

CO3 | Understand about sources and functions of fats and lipids onhealth. K1,K2,K3

co4 | Detail about the different typed of minerals and its role in K1,K2 K3
health.

CO5 . K1,K2,K3
Relate the role of proteins and carbohydrates on health.

- PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PSO1 PSO2 PSO3

ol ; (2 [3 [3 |1 |3 -] - - 3 [ 3 |2
ooyl |2 |3 |3 |2 |3 1 [ 1 | - 1 3 | 3 |2
ookl ; |3 |3 |2 |2 |3 -2 ] - 1 3 | 3 |3
oo ;. |3 |3 |, |2 |3 - -1 - 3 | 3 |2
ool s |3 |3 |2 |2 |3 - -1 1 3 | 3 |3
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COURSE DESCRIPTORS

Title of the Basics of Biochemistry Hours/Week 02

Course

Course Code | AUFBC15 Credits 02

Category Foundation course (Bridge course) Year & Semester | | & |
. Higher secondary .

Prerequisites Chemistry/Biology/Mathematics/Botany/Zoology/Physics Regulation 2024

Objectives of the course:

The objectives of this course are to

> Create awareness about the role of nutrients in maintaining proper health.

» Understand the nutritional significance of carbohydrates, lipids and proteins.
» Understand the importance of a balanced diet.
» Study the effect of additives, emulsifiers, and flavor enhancing substances in food.
» Study the significance of nutraceuticals.
UNITS Contents COs Cognitive
Levels
Definition, Important Functional & structural features of
biomolecules in biological system Outline the classification of K1
E carbohydrates-Mono, Di, and Polysaccharide Proteins classification- | CO1 Ko
% Simple. Conjugated Proteins- Keratin, Collagen, Silk fibroin, | CO3 K3
Hemoglobin. Lipids Classification - simple, complex, and derived
lipids. Role of lipids-DNA is genetic material.
_ Nucleic acids- Central dogma, Watson Crick model of DNA, Mode oL K1
lz of Replication, RNA - Structure and type’s m-RNA, t-RNA, r-RNA co2 K2
Z with function — Genetic code. K3
) CO3
K4
Enzymes-structure, and function in a biological system Vitamins K1
E, classification and its deficiency symptoms. K2
- CO3
5 coa|
Classification of microbes .Role of Microbes in fermentation and | CO2 K1
2, infections. Immune system- Definition of Immunity, Role of | CO3 K2
% immune cells in infections. CO4 K3
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Department of Biochemistry - Syllabus (Effect from 2024-2025)

CO2 K1
|>_. Role of Medical lab in the diagnosis of Clinical disorder Applications co3 K2
= of Medical Coding. Co4 K3
)

CO5

Recommended Text Books

1. David L. Nelson and Michael M.Cox (2012) Lehninger Principles of Biochemistry (6"
Edition) W.H.Freeman.
Voet.D & Voet.J.G (2010) Biochemistry, (4" Edition), John Wiley &Sons, Inc.
Metzler D.E (2003).The chemical reactions of living cells (2" Edition), Academic Press.
Zubay G.L (1999) Biochemistry, (4™ Edition), McGrew-Hill.
Lubert Stryer (2010) Biochemistry, (7™ Edition), W.H.Freeman
Satyanarayan.U (2014) Biochemistry (4" Edition), Arunabha Sen Books & Allied (P) Ltd,
Kolkata.

© 0o~ w DN

Reference Books
1. Voet.D. etal., 2012. Fundamentals of Biochemistry: Life at the Molecular level, 4™ Edition
John Wiley and Sons.
2. Zubay,G.L. 1998. Biochemistry, Wm. C. Brown Publishers.
3. Sinden, S.R.DNA structure and function, First Edition, Academic Press, 1994.
4. Carl Branden and John Tooze, Introduction to Protein Structure, Second Edition, Garland
Publishing, 1999.
Garrett, R. and Grisham C, 2010 .Biochemistry, 4" Edition, Saunders.
Chemistry of Biomolecules by RJ Simond.
Biomolecules: Chemistry of Living System by VK Ahluwalia.
Cell Biology (Cytology, Biomolecules and Molecular Biology) by Verma PS and Agarwal V

© © N o O

Textbook of Biochemistry with clinical correlations by Thomas. M. Devlin, John Wiley liss
Hobokhen NJ Publishers 2006.

10. Biochemistry and Molecular Biology of Antimicrobial Drug Action, 6" Edition Paperback—
2005. by franklint.. et.al (Author).

Website and e-learning source
1. http://old.noise.ac.in/SecHmscicour/english/LESSON O3.pdf
2. https://study.com/academy/lesson/energy-yielding-nutrients-carbohydratesfat-
3. https://www.nhsinform.scot/healthy-living/food-and-
nutrition/eatingwell/vitamins-and-minerals
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Course Learning Outcomes (for Mapping with POs and PSOs)

On completion of the course the students should be able to

. Cognitive
COs CO Description
Level
Co1 . . . K1,K2
Students will be introduced to the structure of biomolecules.
CO? The significance of carbohydrates in biological processes will be K1.K2,Kd
understood.
The structure, properties and biological significance of lipids in the
CO3 biological system will be studied K1,K2,K3

Students will learn about the concepts of protein structure and their
co4 | significance in biological processes and creatively comprehend the K1.K2,K3
role of membrane components with their biological
Significance.

Students will gain knowledge about the structures and functional
COS5 | roles of nucleic acids in the K1,K2,K3

Biological system

PO2 PO3 PO4 POS5 PO6 PO7 PO8 PO9 PO10 PSO1 PSO2 PSO3

3
Woorl s (2 [2 [2 |1 . 1|1 ] - 1 3 |3 |1
ookl s (2 |2 |, |1 . -1 21 - 1 3 |3 |1
oo - (3 (2 |3 |2 |1 1| -] - - 3 |3 |2
ool ; |3 (2 [3 [2 |4 1| - |1 1 3 |3 |2
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COURSE DESCRIPTORS

Titeofthe | A\ | IED BIOCHEMISTRY | Hours\Week | 04
Course
Course Code | AUEBC15 Credits 03
i i Year &
Cat Elect bject | &1
ategory ective subjec Sermester
Prerequisites Higher secondary Regulation 2024
d chemistry/Biology/Mathematics/Botany/Zoology/Physics g
Learning objectives
The objectives of this course are to
> Introduce the structure and classification of carbohydrates
Comprehend the metabolism of carbohydrates
» Study the classification and properties of amino acids
> Elucidate the various levels of organization of Proteins
» Study functions and deficiency diseases of vitamins
Cognitive
UNITS Contents COs
Levels
Definition and classification of carbohydrates
. . o K1
i Linear and cyclic forms (Haworth projection) for glucose fructose | co1
E and mannose and disaccharides (Maltose, Lactose sucrose).General cO3 K2
) properties of monosaccharide and disaccharides. Occurrence and K3
significance of polysaccharides.

K1
= Metabolism- Catabolism and Anabolism. co1 K2
= Carbohydrate metabolism — Glycolysis, TCA cycle, HMP shunt and | CO2
% glycogen metabolism andenergetics. CcO3 K3

K4

Amino acids K1
= Classifications, Physical properties - amphoteric nature, Isoelectric K2
I:' point and chemical reactions of carboxyl, Amino and both groups. | CO3 K3
= Amino acid metabolism- transamination, deamination and | cog4

decarboxylation.

Proteins CO2 K1
> Classification-Biological functions physical properties - ampholytes, | ~o3 K2
I:' Isoelectric point, salting in and salting out, Denaturation, nature of
% peptide bond. Secondary structure a-helix B-pleated sheet Tertiary Co4 K3

structure of various forces involved- quaternary structure.
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Vitamins CO2 K1

Classification - Fat Soluble vitamins (A, D, E and K) and water | CO3 K2
Soluble Vitamins and Vitamin C — sources, RDA, biological | cos4 K3
functions and deficiency diseases.

UNIT-V

CO5

Recommended Text Books

1 Satyanarayan.U (2014) Biochemistry (4" ed), Arunabha sen Books & Allied (P) Ltd,
Kolkata.2.Jain J.L.(2007) Fundamentals of Biochemistry, S.Chand publishers 311

Reference Books

1. David L.Nelson and Michael M.Cox (2012) Lehninger Principles of Biochemistry (6" ed)
W.H.Freeman.

2. Voet.D & Voet. J.G (2010) Biochemistry, (4™ ed), John Wiley & Sons, Inc.

3. Lubert Stryer (2010) Biochemistry, (7*" ed), W.H.Freeman.

4. Satyanarayan, U (2014) Biochemistry (4™ ed), Arunabha Sen Books & Allied (P) Ltd,
Kolkata.

5. Jain J.L. (2007) Fundamentals of Biochemistry, S.Chand publishers 31.

Website and e-learning source

1.onlinecourses.swayam?2.ac.in/cec20_bt12
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Course Outcome

COs CO Description Cognitive Level

col Classify the structure of carbohydrates and its properties. K1,K2,K3

o2 Explain the metabolism of carbohydrates and its significance. K1,K2,K3

CO3 Classify amino acids and its properties. K1,K2,K3,K4

coa Explain the classification and elucidate the different levels of K1,K2,K3
structural organization of proteins.

CO5 | |dentify the disease caused by the deficiency of vitamins. K1,K2,K4

PO2 PO3 PO4 PO5 PO6 PO8 PO9 PSO2 PSO3
ol s (2 |1 |1 1 . |- |- |- |- 3 1 3
oerl ;. (3 |1 |1 (2 [ [t 1 |- |1 3 1 3
ekl s |3 |1 |, [t [ |- 2 |- |1 3 3 3
ool : (3 (2 |, [2 [ |- |- |- |- 3 2 3
ool s |3 (2 |1 [2 1 |- |- |t |1 3 2 3
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COURSE DESCRIPTORS

ALLIED BIOCHEMISTRY

Title of the Course PRACTICAL | Hours/Week 03
Course Code AUEPBC15 Credits 03
Category Elective subject Practical Year & Semester | | & |

Higher secondary

Prerequisites chemistry/Biology/Mathematics/Physics Regulation 2024
Learning objectives
e ldentify carbohydrates by qualitative test
e Estimate biomolecules volumetrically
e Estimate protein quantitatively
Cognitive
UNITS Contents COs
Levels
. . K1
- I Qualitative analysis of carbohydrates- 25 Hrs Cco1
|_
% a. Monosaccharide -Glucose, Fructose CO3 K2
b. Disaccharides- Lactose, Maltose K3
= c. Disaccharides — Sucrose (Non reducing) CO1.C02, | Ki1,K2
E d. Polysaccharides-Starch CcO3 K3,K4
D
Il Volumetric analysis 15 Hrs K1
= 1. Estimation of ascorbic acid using 2,6 dichlorophenol- CO3 Ko
|_
= indophenol as a link solution. CO4
= K3
2. Estimation of Glucose by Benedict’s method.
2 N . _— C02,C0O3,
- 1. Estimation of Glycine by Sorenson Formal titration. K1,K2 K3
z CO4
D
> 111 Quantitative analysis (Demonstration Expt) C02,cO3
= . . . . . K1,K2,K3
> 1. Colorimetric estimation of protein by Biuret method CO4.CO5
D 1
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Recommended Text Books
1. Laboratory manual in Biochemistry, J. Jayaraman, 2nd edition, New Age International
Publishers, 2011,
2. An Introduction to Practical Biochemistry, David T. Plummer, 3 rd edition, Tata McGraw-
Hill Publishing Company Limited, 2001.

Reference Books
1. Biochemical Methods, Sadasivam S and Manickam A, 4h edition, New Age International

Publishers, 2016

Website and e-learning source

1. onlinecourses.swayam?2.ac.in/cec20_bt12

Course Outcome

COs CO Description Cognitive Level
o1 Qualitatively analyze and report the type of carbohydrate based | K1.K2,K3
on specific tests
CO2 | Quantitatively estimate the carbohydrates, amino acids and K1,K2,K4
ascorbic acid.
CO3 | Estimate protein by colorimetric method. K1,K2,K3
CO4 | Estimation of ascorbic acid using 2,6dichlorophenol - K1,K2,K4
indophenol as link solution.
CO5 |Colorimetric estimation of protein by Biuret method. K1,K2,K4

- PO1 PO2 PO3 PO4‘P05‘PO6‘PO7‘P08 PO9 PO10 PSO1 PSOZ‘PSOS‘

001‘ 3 3 |1 |1 |3 |- - 1 |1 3 |3 3
COZ‘ 3 3 102 |3 1 |1 [1 |1 3 |3 3
CO3‘ 3 3| o |1 |3 |- 2 |1 |1 3 [3 3
004‘ 3 3| 212 |3 |- - 1 |1 3 [3 3
cos‘ 3 3| 212 |3 |- - 1 |1 3 |3 3
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