Part A - Introduction

Program: Certificate

Class: B.Sc.

Year: | Session:2025-2026

Subject: Biochemistry

1 Course code

2 Course title Basics of Biochemistry

3 Course type (Core
Course/Elective/Generic Core course (Minor 01)
Elective/Vocational/.....)

4 Pre-requisite (if any) To study this course, a student must have had the subject

Biology in class 12,

5 | Course Learning Outcomes (CLO)

On successful completion of this course the students

e Value the role of Biochemistry in Indian Knowledge
System (IKS).

e Are exposed to the importance of biological molecules
and their role in maintenance of life.

e Enthusiastically learn about DNA, RNA, vitamins and
lipids and their importance in the biological system.

e Get the insight of bio-molecular properties which can be
used to carry out various studies.

e Will be able to pursue research in any field as
biomolecules are the basis of all research.

6 Credit Value Theory - 3
7 Total Marks Max. Marks: 30+70 | Min. Passing Marks: 35
Part B — Content of the course
Total number of Lectures (In hours per week): 4 hours per week
Total Lectures : 45 hours
Unit Topic Number of
Lectures
I BIOCHEMISTRY IN THE INDIAN KNOWLEDGE SYSTEM: Significance of 9

natural products, Environmental Knowledge, Diet and Nutrition, ancient knowledge of
natural science, Contribution of B C Guha and Concept of Tvasta in biochemistry.

CARBOHYDRATES:

Applications and scope of Biochemistry.

Structure of monosaccharides, stereoisomerism and optical isomerism of sugars,
reactions of aldehyde and ketone groups, ring structure and anomeric forms,
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mutarotation, reactions of sugars due to hydroxyl groups, important derivatives of
monosaccharides.
Structure, occurrence, and functions of important disaccharides and trisaccharides.
Structure, occurrence and biological importance of polysaccharides (starch, glycogen,
cellulose, chitin).
Activity:

1. Preparation of chart based on intake of carbohydrate in daily routine

2. Group discussion on isomerism in carbohydrates.

II | LIPIDS:
Definition and classification of Lipids.
Fatty acids: Introduction, classification, nomenclature, structure, properties of saturated
and unsaturated fatty acids, essential fatty acids.
Triacylglycerols: Nomenclature, physical properties, chemical properties and
characterization of fats- hydrolysis, saponification value, rancidity of fats, Reichert-
Meissl number and biological significance of fats; reaction of glycerol.
Phospholipids: Properties and functions of Glycerophospholipids (lecithins,
lysolecithins, cephalins, phosphatidylserine, phosphatidylinositol, plasmalogens),
Sphingomyelins.
Glycolipids: cerebrosides, gangliosides.
Activity:

1. Flow chart explaining characterization of fat

2. Model showing incorporation of phospholipid in plasma membrane

III | AMINO ACIDS AND PROTEINS:
Amino acids: Classification and structures, zwitterions, physical and chemical
properties.
Peptides: Peptide bond and its formation, determination of the amino acid sequence of
a polypeptide chain, specific chemical and enzymatic cleavage of polypeptide chain
and separation of peptides.
Proteins: Introduction, classification based on solubility, shape, compositions and
function; the behavior of proteins in solutions, salting in and salting out of proteins.
Levels of organization in protein structure: Primary structure of proteins, secondary
structure (Alpha- helix and Beta-pleated sheets), tertiary structure and quaternary
structure; Denaturation and renaturation of proteins.
Activity:

1. Quiz using google form

2. Poster showing level of organization in protein

IV | NUCLEIC ACID:
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Nature of genetic material, Evidence that DNA is the genetic material.
Composition of RNA and DNA, generalized structural plan of nucleic acids, other
functions of nucleotides - source of energy, component of coenzymes and second
messengers.
Features of DNA double helix, Denaturation and annealing of DNA.
Structure and roles of different types of RNA.
Activity:
1. 3D model of DNA
2. Questionnaire regarding functions of nucleotides

PORPHYRINS AND VITAMINS: 9
Porphyrins: ~ Porphyrin nucleus and classification of porphyrins; Important
metalloporphyrins occurring in nature.
Vitamins: Brief introduction of vitamins, Structure and biological role of water soluble
and fat-soluble vitamins.
Activity:

1. Comparative chart of functions of fat- and water-soluble vitamin,

2. Street play to explain sources of vitamins

Keywords: Carbohydrates, lipids, amino acids, proteins, nucleic acid, porphyrin, vitamin.

Part C — Learning Resources

Text Books, Reference Books, Other resources

Suggested Reading:

1. Kapoor K., Singh A K, “Indian Knowledge Systems” D.K. Print World Ltd; First Edition (15 October
2005) ISBN-9788124603369

2. Lad Vasant, “Ayurveda: The Science of Self-Healing”, Motilal Banarsidass; Sixth edition (1 January
2017); Motilal Banarsidass, ISBN: 8120818393

3. Sharma P V, “Caraka Samhita” (Text with English Translation) 4 Volume Set, Chaukhambha
Orientalia; 9th Edition (1 April 2005), ISBN: 8176370126

4. Garrett and Grisham, “Biochemistry”, Publisher: Belmont CA: Brooks /Cole. Cengage Learning, 5th
Ed., ISBN- (e book) 9781133106296, P book -1133106293

5. Matthews, Holde van, and Ahern, “Biochemistry”, Publisher: Pearson, 3rd Ed., ISBN- (e book)
100805330666, P book -139780805330663

6. Berg, Tymoczko and Stryer, “Biochemistry,” Publisher: W.H.Freeman& Co, 6th Edition.

7. Lodish, Harvey, Berk, Kaisr Chris. “A Molecular Cell Biology”, Publisher: Macmillan, 7th Edition.

8. Devlin T.M., “Textbook of Biochemistry with Clinical Correlations”, Publisher: Wiley-Liss, 7th
Edition, ISBN- (e book) 9780470281734

9. Voet Donald and Voet Judith, “Biochemistry”, Publisher: John Wiley & Sons, 4th edition, ISBN- (e

book) 9780470570951
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10.

11.

12.

13.

14.

15.
16.

Satyanarayana U. “Biochemistry”, Publisher: Elsevier India, S5th Edition, ISBN- (e book)
9788131249406

Nelson DL, Cox MM, “Lehninger’s Principles of Biochemistry”, Publisher: Newyork WH Freeman,
5th Edition, ISBN- (e book) 9781464109621, P Books 1464109621

Boyer Rodney, “Concepts in Biochemistry”, Publisher: John Wiley & Sons, 3rd Edition, ISBN- (e
book) 9780471661795, P Books 0471661791

Carlson P., “Introduction to Modern Biochemistry” by Publisher: Academic Press INC. ISBN- (e book)
9780123997630, P Books 0123997631

Purkar SR, Hemant U Chikhale, “A text book of Biochemistry™, Publisher: Birla Publications Pvt. Ltd.
ISBN- (e book) 9789384266639.

Books published by M.P. Hindi Granth Academy, Bhopal

Trivedi C P. Vedic Cell Biology with Life Energy & Rebirth Publisher. Parimal Publication Pvt. Ltd.
ISBN 9788171102976

Suggested equivalent online courses:

l.
2.
3.
4.

http://www.britannica.com
http://en.wikibooks.org/wiki/Biochemistry
https://nptel.ac.in

https://www.mphindigranthacademy.org

Part D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks : 100 marks
Continuous Comprehensive Evaluation (CCE) : 30 marks,
University Exam (UE) : 70 marks
Internal Assessment: Class Test 15
Continuous Comprehensive Evaluation Assignment/Presentation 15
(CCE): 30 Total 30
Sectlon. (A) : Four Very Short 04 x 02 = 08
Questions (50 Words Each)
External Assessment: Section (B) : Four short Questions 04 x 08 = 32
University Exam Section: 70 (200 Words Each)
Time: 03:00 Hours Section (C) : Two Long Questions 02 x 15 = 30
(500 Words Each)
Total 70

Any remarks/suggestions:
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Part A - Introduction

Program: Certificate course

Class: B.Sc. Year: I Session: 2025-2026

Subject: Biochemistry

1 Course code
2 Course title Biomolecular Analysis
3 Course type (Core
Course/Elective/Generic Core course
Elective/Vocational/.....)
4 Pre-requisite (if any) To study this course, a student must have had the subject
Biology in 12" Class.
5 Course Learning Outcomes | The students who complete this course:
(CLO) e Understands good laboratory practices, Safety &
Precautions.

e Will acquire proficiency in preparation of laboratory
solutions, reagents, use of glassware, and qualitative
analysis of biomolecules.

e Learn the principles, theory & calculations for each
experiment.

6 Credit Value Practical - 2
7 Total Marks Max. Marks: 100 | Min. Passing Marks: 35
Part B — Content of the course
Total number of Lectures (In hours per week): 2 hours per week
Total Number: 30 hours
S. No. Suggested List of experiments Number of
Lectures
1. Introduction to Biochemistry Lab. Safety aspects in Biochemical 30 hrs
Laboratory.
2. Calibration of instruments & volumetric glassware (burette, pipette etc.).
3. Preparation of distilled water in laboratory.
4. Biochemical reagent preparations for various solutions with respect to
different Normality, Molarity, % Solutions (W/V), (V/V).
5. Preparation of buffer and its pH determination.
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6. Determination of pKa of acetic acid and glycine.

7. Qualitative tests for carbohydrates and microscopic examination of
0sazones.

8. Qualitative tests for amino acids, proteins and nucleic acids.

9. Quantitative estimation of sugars and proteins.

10. Estimation of vitamin C.

Keyword: Calibrations of instruments and volumetric glassware, normality, molarity,
qualitative test for biomolecules, chromatographic separations.

Part C — Learning Resources

Text Books, Reference Books, Other resources

Suggested Reading:

1. Plummer T., Introduction to Practical Biochemistry, Publication: Mc Graw Hill Education, ISBN e-

book 9780070994874

2. Geetha Damodaran K, Practical Biochemistry II edition, Jaypee Brothers Medical Publishers. ISBN

e- book 9789351529941

3. Litwalk G., Experimental Biochemistry, A Laboratory Manual, Publishers: John Wiley and Sons,
ISBN e- book 9780471541202,0471541206
4. Rajendran Soundravally, Biochemistry practical Manual Publishers: Elsevier India, ISBN e- book

9788131253519

5. KAUSHIK G.G. Practical Manual of Biochemistry, CBS Publishers and Distributors, 2020
6. Books published by M.P. Hindi Granth Academy, Bhopal

Suggested equivalent online courses:

Part D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:
Total (100) = Internal Assessment (30) + External Assessment (70)

Internal Assessment Marks External Assessment Marks
Class Interaction / Quiz 10 Viva Voce on Practical 10
Attendance 05 Practical Record File 10
Assignments (Chart/ Model Seminar/ 15 Table work/ Experiments 50
Rural Service/ Technology
Dissemination/ Report of Excursion/Lab
Visits/Survey/Industrial visit)
Total 30 70

Any remarks/suggestions:
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TepTcteh (A TR 2ATeT, SaRaTdsT A sl &, IET HT I,
cIEAT I IGUROT

FrafersgeH

e THTI T 3TT5r1aT 3ERIT|

ANAEE H AT, AT HAAIHAEITAR
TR RIS HATAIAT,UTeseTss AT hielet Tl 1 it fsmariier avaer
3R TAeRen &9, IREATAOT- GUT, AT & BISSITrael Hefg! oh hROT
HTARRATY  AARISSHER HecdquT egce |

SEdass 3R TSNS HETEH], WITasit Agcaqul |
AITAISS (T, TATShIoT, Tegeilel, s e )hIETesT, Mtasik
ST Al

afafafe:

1. ST eeTaat & Frefgrsse & Jde & TR W ATC AR HIAT
2. Frelggse H GATGAGAT IR HHg =l

IDICED:S 9
forfs &hr aftemmT 31 gefieor]
TEG31F: TREY, FaffehoT, ATFHAIOT, , Feod 3R I ECaad g 3iFelen!
TTAT 31T T[0T, HTTLThIHI3F |
EISUTAE R4 ATHNOT, $iifdeh I[0T, AR o7 3R aar &
ETUT-STI3TTECe, HIGAOT Fod, aar &1 WS, Jaeaed
FEITHR gaT &7 SHfdes Aged; Teraiie i sfafsramn|
HIEHITAUEE:  FoRRIGRERaasd (e, dsaead,
AhfoeTd, wIEhel3edRa, wiehfelsfoIiied, Tadded),
epwanaTsfeieae 01 AR |
ECEC DI IE R R B3| LR MR ERC DI R R
afafafe:

1. T F ATOT T HHSI dTelT TaTg dTC

2. TATHAT fSToall 3 BIERITATIS & TATARN Y &1 arell Hisel

AR 9
ITHARF: FITRIOT 3R AT, Toae3mad, sifas iR Taa=s
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Jeelegd: Uweiss st 3R gHSI 96 UldIwess  S@al &
IAIABFEATRA &1 fruRor aTeicerss @ & fafse Tamfas
AR Tearg AT TaCersT 3R ITeIS5H o1 el oT|
W aRE, goAelieldr, 3R, HEe AR & & MR W)
gafteoT-fae =i Tt Gl SIdER, Tt
IR UASTE AT NARLOT |
IETeT TXAAT H TISA oh TAL: WA T NATHS TG, FATEATHS
T (3Tehr-giererd 3N dier-celies efie), Jeirger &e=1 3R aqdes
TAT; GIENT AT TIehefiehioT 3R goT-TepfcrehoT|
LIGICIGE

1. IITCT 14 ST YN & FATAL

2. IEIT & HISA o T ol oAl 9Ee

4. gfFaF3Fo 9
3T RIehuCTeh! Fehie, STU=TU HTeTd RIeh TeTHehrs AT |

HRTAT 3N SUATHEEC, 7 Foieh3TEelehl HTHAIhd HIATcHh
3T, FYfFIANCTZSH & 3 H1 - Fall hl W, HEUSATSH & Heeh 3R
AEGRIREENEIRED
SITTU Sl gTolerd ol fAITATY, STTTT T faehcllehoT 3R Tl TelaT.
TaT8ieT TR & ITRUTT &l FLHAT 3 AT
afafafer:

1. AT & 33T AlS

2. TY[FCAICISS & HIAT b Heel H TATTCA

5. IRwERew 3R Ref@ew 9
IREE R IREs TR 3R IREERea 1 gafieor; E@_ﬁﬁ
qTT ST dTel Agea ol ACATRBIS e |
faeri@e: fqerfasnrifercaaR=, Stovd aar & gefereier faerfder 6
LT 3R ST oA
LIGICIGE

1. o 3R U H gorerelier [aeri®eT & i &l qeicse die

2. TaeIAe & BT I THSTA & foIT s ATch

TR g (ras) Freferssed, [ATsd, 33w, Wi, =gfein3iee, TN Red, [aeride|
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AT F- IR Ireaaet arere

TR TETIF [ead /AY/31+T ST HHTEA/ITST WIHAY:
1. ®qLh., THET.F., "SiTaaldariaesra", 3.4, Meaesie.; TuaaEanior (15 st 2005),

ISBN-9788124603369
2. STSaHd, "3 SHSHHTHAH-EITAIT", HIATATTTARHICIH; SSHEHT (1 Sefall 2017),
ISBN: 8120818393

3. AT, "TRehHTGAT" (ASHITTAICATR) 4 WSHT, TEHIHIRTETT; 9aTEERIT (1 3THel
2005), ISBN: 8176370126

4. e 3R T, “TRNSTAELT”, Feheh: SolAIC HIT: o / el | T3S elfeta], SaT HEhUT,
3MSTHATA- ($ §eh) 9781133106296, T Joh -1133106293

5. ST, gles 3, 3R 376, “ATRAHTAEET, Tahrerdh: R, T FEantor, Jsvadvs- (§
geh) 100805330666, U e -139780805330663

6. T, TEHITSPIIR TEIW, “TTATR AT, Th1RTh: Siect3. T SHIA31ReT. ST TEHT|

7. SETR, BT, e, X fohd| “T ATAFIeR Ao STl FehlRTeh: HehHeT, 7aT HEROT|

8. SATIACL.UH., “CHECTh AT (AT A UFelllAeheTh R eleleT”, Fehrereh: faer-ford, 7aT
TERIT, JTSTHSTT- (§ Joh) 9780470281734

9. AITE EleTes 3R ATCHTSY, ‘TR AT, Teh1ereh: Sl Tdel US T, AT HEHOT,
ITSTHAITH- (§ Teh) [ oYlo3ls0R32

10. HAARTIOT I, “ATATHTFELY”, STohTereh: TeR IR ST32T, 5a7 HEHOT, ATSTHAT- (3 Toh)
9788131249406

11. el ST, e THUH, Ao ATea 3T TRAEL”, Jehreren: 7 2dTa
SSogUUhIA, 5aT HEHUT, ITSTHEITA- (S eh) 9781464109621, WY e 1464109621

12. SRS, “PleATe SoT ST ALY, ThIRTeh: SlATdor US T, JIERT HEHIOT,
IMSUAAIT- (§ Jeoh) Q¢ oYL LEE 2R3, UT e oBLEE LS ¢

13. HTH U, “SEISHAAC AlSel ATATDTAEE” GTSeTN: UehsTHe I Seh. HTSUHST- (3 Toh)
9780123997630, 9 e 0123997631

14. qUITHSIN, FH JTAW, “CHECTh3THTATRIEAELT”, Teh1ereh: Tage YeprereT uT| faf#ies
IMSTAAIT- ( Jeh) QCRICYREELE IR

15. 7.9 &I 3rehres, suTereaRIIhRITIETh |

16./33dr dr. O, A T ITeTol [y 1w vaelt 3R ey, Tahreres IRF YT, ISBN-
9788171102976
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ITATRT THFET HTeTelIge TSAHH:
1. http://www.britannica.com
2. http://en.wikibooks.org/wiki/Biochemistry
3. https://nptel.ac.in
4. https://www.mphindigranthacademy.org

19T - AT Heaiehat fafera:

Frfiauad Hearwa fafer:
37T dH 37: 100
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faeafacATerAI=TadIaT (UE) 37eh: 70

AR HedTwst: FATT ST 15
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b
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FHA: TATOT I | HEEL. T, TT ¥ e |H: 2025-2026
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2 | g1 FT s Stasmorfasfaeayor
3 | qTCTHH FTTHEN (B FRPG
EARVERIEREIEIRCT
Solided/alherTd)/.....)
4 T:ﬁﬁ&ﬂ (Prerequisite) waﬁﬁaﬂmﬂ'ﬂﬂaﬂﬁ%ﬁ'@, BEGRCAE]
RICCIES) S freteT & 3TeTaeT et 1241 & fraray |
S| UTSTShA T T 3 UTGIHH T I HY=1 el fagredt:
qRETeRIAT (@R effefaT o 3TTO VARSI , FI&T 3R
3T3eHH)(CLO) SIEBIERICICER
o  JANINRATEHT HFATAT, ITHhaThIhITIARHI,
ST 35 3R 31 S o &
I[UTTcH TARIYOT & 8T JTCcTeh&ehqT|
o U+ gTaT & o IGEEI
RreHasiReoET R
6 | Hfse e TR 1
IREEEED TRl 3 100 SATH JeATOT 3{eh:35

AT 9- UTSTHA I favgard

SATEATA HT Fel TEAT-TYRIRIA-JrANArF (9o Fearg we H):2 52 vfar weaw

L-T-P: g»—er%iw- 30 H&

FHE Ireper iR SATEATST Y
q&aT
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2. 3T AR e & T 3RAAeTcHeS AT (ST,
T9e3nfe) 1 37eMmeneT AT

3. TANITRATCAT & 3G Sl TeleT|

4. AP ATeTerar, Aear va gfaerd Figdr (w/v), (v/v) &
ooy # SaAAS AfAhaw gATTT

5. TR A=l & IR Y 3% 9Iug &1 fFEURT |

6. tRafesw 37 3R 7o & pka &1 TEROT FET|

7. HISTEISSe T IUMcHS TUETOT AR AT Hr geasira
HLAT|

8. AT 3FeT, I AR FgfFeleh 3Fell & forw omcAs
QRTET0T |

9. T 3R NEA T ATACHS 3T |

10. eIt &Y FT 3MTeheled HIAT|

AR f3g (Fras): 390, P, T 1 37e7iehe, AT AT, HeRT, JOMcHSHUIETT,
SIHCIATTtheh g UeFeh T |

HTIT |- AT Tt HATEA

— ,1’43351'0 Sp—

IR e G /TY/He IS HHTEA/ ST ATAA:

1. TR AL, “SeISHRIACH Feehol STAThIAEL!”, TehTeleT: Heh T feel ToleheleT, TSUHSTTST
$-geh 9780070994874

2. INAT ST &, “YiFcahel SRATFATY, S e AfSdhel alfead| 1| TEHIOT
ITSTHETTS E-eh QCRIFSSR]ES

3. Toredleh Sl “TFaURACTIATR A TATHTY3Tel, FehT2reh: Siiol fdel US {4,
ISTHATA $-geh 9780471541202,0471541206

4. TTolgeT ATSZITE, “STATH AL HfFedher Ae3rer qiserary: TeAIR 33T, 3méuadius
-9 9788131253519
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5. SFH THUH, “SiFehd TATaT”, Ufearer: Arsfefre gfearzr sf3ar, smsvadia- (5
qeh) QCCIRRECE Y, UT ToFH CRIECERW

6. A I3, “HiFchaA=gTaTharhAES, Hevy afceer Us Beieged &
UfFeeher Helare, 2020

7. TFOURHACATIIh AT, NPETL
8. A.Y. TR, NUTeeaRITehIRITEdh |

2. Jrqeifie BBforee carewiot a9 i
ITRITRT THFET ATeTelTget TTSqHA:
19T & - FHearsha fafer:
Fepeiflawad Fearwa AR
T 3% (100) = 3MARS HediHeT (30) + TMET HeAFT (70)
eI H HATE, /F&ATIN 10 grfare A (@rran) 10
39T 05 g Repls wrser 10
3 TSTHE 15 ol Ioh/ATT 50
(T /TSl /AR /metroT
dar/dieaiachr
JAR/HFACT(HERAA ) I
e /adetor/gaieTRITel S0
(GEREISEYSICUIEICRIE
F 3F 30 70
s fecqufl/gea:
=t
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