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Department of Biochemistry
Govt. M H College of Home Science & Science for Women, Jabalpur
Recommended by Central Board of Studies and approved by Governor of MFP

Scheme of Marks: Academic Session 2023-2024

SCHEME OF EXAMINTATION

Academic Session 2023-2024

| Semester Paper Name CUE Theory | Practical |
Major - Biochemical 30 70 3‘12{;{]
Technigues ( )
BScPartl [
. = 100
Minor - Chemistry of a0 70
Biomolecules (30+70))
(Major - Clinical Biochemistry | 30 70 sxh
: ‘ (30+70)
BSc Part 11 ]
Minor - Intermediary 20 0 100
Metabolism (30+70)
Group A
I Cell Biology
I1 Microbiology& Microbial 100
w e H
BSe Part 111 | Technigues 30 70 (30+70)
Group B
I Fiuman Physiclogy
4 l [I Nutritional Biochemistry
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Class : B.Se. Part 1

Govl. M H College of Home Science & Scicnce for Women, Autonomous, Jabalpur

Approved by Board of Studies Blohemistry Academic Session 2023-2024

Max. Marks: UE 70+ CCE 30
Subject : Biochemistry ~ Paper : I Biochemical Techniques (BCHEIOI)

Part A - Introduction

I’mﬁmm: Cerlificate Class: B.Sc. Year: [ | Session:20273-2024
Subject: Biochemistry
| 1 Course code SI-BCHEIT
2 Course title Biochemical Technigues (Paper 1)
Course type (Core
3 (Course/Elective/Generic/Elective/V Core course

ST | AR S |

4 |Pre-requisite (il any)

To study this course. a student must have had the
subject Biology in class 12",

laboratories.

L

sections of various industries,

different bivlogical molecules.

5 |Course Learning Outcomes (CLO) | » The course covers essential technigues used in various
It trains the learner to work in the laboratories and Ré&D
Helptul for developing technological skills.

Students get exposed to various techniques and their

applications in separation and characterization of

6 |Credit Value g Theory - 4

7 |Total Marks hux. Marls: 30+70

Min. Fassing

Marks: 35

Part B — Content of the counrse

T'otal number of Lectures (In hours per week): 4 hours per week

Column adsorption and column partition chromatography, Paper

Total Lectures : 60 hours
Unit Topic Number of
lLectures
1 pH AND ITS MEASUREMENT: 12
Concepl of acids, bases, pH and buffers: Definitions, lonization of weak
acids and bases, Henderson-Tlasselbalch ‘equation, Biochemical buffers
and their activns, Titration curve for amino acids and the pK values,
Physialogical buffers and their role.
| Preparation of common solutions based on molarity, normality and
percent. Preparation of buffers.
Measurement of ptl: Glass and reference electrodes, types of electrodes,
complications of pIT measurement (dependence of pH on lonic strength,
electrode contamination and sodinm crmr-j.. |
I CHROMATOGRAPHY: 10
General principle of chromatographic separation, Technical details of
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Govt. M H College of Home Scignce & Science for Women, Autonomous, labalpur
Approved by Board of Studies Biochemistry Academic Session 2023-2024

chromatography, Thin-layer Chromatography, Gas chromatography.
Prin¢iple, Technique and applications of lon-exchange chromatography,
Molecular- sieve chromatography, Affinity chromatography, Hydrophobic
| igand Chromatography and HPLC.
1l | ELECTROPHOMSIS AND CENTRIFUGATION: 14
Intraduction, Principle and Types of Electrophoresis. Factors affecting the
rate  of electrophoresis, Free and Zonal electrophoresis,  Paper
electrophoresis.

Gel clectrophoresis: Technique and uses of Agarose electrophoresis,
PAGE and SDS- PAGE, T'wo-dimensional electrophoresis, its importance
and uses. Isoelectric focusing,

Principle of Centrifugation, RCF and TFactors affecting it
Ultracentrifugation and its applications, Types of ultracentrifuges -
Breparative and Analytical, Sedimentution coefticient and sedimentation
velocity, Density gradient centrifugation.

IV | SPECTROSCOPY: 12
Principle of Spectroscopy, Lambert-Beer's Law and its limitations,

Interaction of light with molecules, Light absorption and transmission,
Extinction coefTicient

Basic design of photoelectric colorimeter and spectrophiotometer,
Applications of UV- visible spectroscopic technigues, Infrared
Spectroscopy, Flame Photometry, Atomic absorption spectrophotometry.
RADIOACTIVITY: 12
Types of Isotopes, Synthesis of labeled compounds, units of radioactivity,
Measurement of radioactivity - Methods based wpon Gas ionization,
lonization chamber, Proportional counters, Geiger Muller counter;
Methods based upon excitation - Liquid Seintillation Counter,

Autoradiography.
Isotopes commonly used in biochemical studies — “P, 78, "C and "H,
Isotopic labelling of biomolecules, Applications of radioisotopes.

Biological hazards of radiation and safety measures in handling
radicisotopes.

Keywords: pH, chromatography, electrophoresis, centrifugation, spectroscopy, radioactivity,

Part C — Learning Resources
Text Books, Reference Books, Other resources

Suggested Reading:
1. Boyer, R E. “Biochemistry Laboratory: Modern Theory and Technigques”, Boston, Mass: Prentice

Hall, 2012, 6th ed., ISBN- 13: 978-0- 13-604302-7,

Plummer [J. T.. “An Introduction to Practical Biochemistry™, Tata MeGraw Hill Education Pt

Ltd. (New Delhi), 1 998, 3rd ed., ISBN: 13: 9780070994874 / ISBN:1 (; 0070994870,

1. Wilson K and Walker I., “Principles and Techniques ol Biochemistry and Molecular Biology™,
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Govt, M H College of Home Science & Science for Women, Autonomous, Jabalpur
Approved by Board of Studies Biohemistry Academic Session 2023-2024

Cambridge University Press, 2010, Tth ed., ISBN 9780521 516358,
4. Yoel, D and Voet, .C, *Biochemistry”, John Wiley and Sens, Ine, 2010, 4th Edition, ISBN: 978-
0- 470-57095-1.
Robyt, I.F, and White, B.J.” Biochemical Techniques — Theory and Practice”, Brooks and Caole
Publishing Co., ISBN: 0-334-07944-X.

6. Holme. D.J. and Peck, H. “Analytical Biochemistry”, Longman Scientific and Technical
ISBN: 0-562-06694-8,

Ly

Suggested equivalent online courses:

4, http/ wanw britannica.com g
5, hitp:/fen. wikibuoks.orgiwiki/Biochemistry
6, hitp://nptelac.in

Part Dz 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 I 5
Continuous Comprehensive Evaluation Assignment/Presentation 15
(CCE); 30 Total 30
- Section (A) : Three Very Short 10x01=10
(Juestions (50 Waords Each)
External Assessment: Uiniversity Section (B) : Four short | 05 % 05 = 30
Fxam Section; 70 Time: 02:00 Question
Hours {200 Words Each)
Section () : Two Long (13 % 10 =130
Questions
(500 Words Lach)
Total 70

Any remurks / suggestions;
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Govt. M H College of TTome Science & Science for Women, Autonomous, Jabalpur
Approved by Board of Studies Biochemistry Academic Session 2023-2024

Pari A - Introduction

Program: Certificate Class: B.5¢c. Year: | ] Session:20223-2024
2 Subjeet: Biochemistry
1 Course code S51-BCHE1P
2 Course title Application of technigques in Biochemical Analysis
{Paper 1)
i Course type (Core
Course/Elective/Generic Core course
Elective/Vocational/.......)
4 Pre-requisite (if any) To study this course, a smdent must have had the subject
Biology in 12" Class.
3 Course Learning Outcomes | The students who complete this course:
(CLO) *  Will obtain hands-on training in basic
separation technigues in biochemistry.
*  Will gain expertise in the isolation, purification and
characterization of biomaolecules and orpanelles.
@ Credil Value Practical -2
) Total Marks Max. Marks: 30+70 Min. Passing Marks:
35
Part B— Content of the course
Total number of Lectures (In hours per week): 2 hours per week
Total Lectures :30 hours
5. No. List of experiments i\'umher of
[ectures
L. Preparation of common reagents, acids and “alkali of different 30 Hours
Strengths/concentrations.
2. Titration curves for an amino acids and determination of pK value.
3, Preparation of hiochemical buffers of different ionie strengths.
4. Separation and quantification of amino acids by paper cﬁmmﬂtugmphy.
5. Separation of plant pigments by column chromatography using silica gel-G.
b, Separation of lipids by TLC.
EST: | Two dimensional chromatography of amino.acids.
8 Electrophoretic separations,
Demonsiration of Polyacrylamide gel ¢lectrophoresis and SDS-PAGE ol
Proteins.
10 Difterential Centrifugation for organelle separation.
1. Verification of Lambert-Beer’s Law.
12

Colorimetric estimations of sugars, amino acids, profeins.

Keyword: pk, chromatography, electrophoresis, Lambert Beer’s Law, Colorimetric estimation.
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Govt. M H College of Home Scicnee & Science for Women, Autonomous, Jabalpur
Approved by Board of Studies Biohemistry Academic Session 2023-2024

Part C — Learning Resources

Text Books, Reference Books, Other resources

sugoested Reading:

| Plummer [2. T., “An Introduction to Practical Biochemistry™, Tata MeG raw Hill Education Pyt Ltd.
(New Delhi), 1998, 3rd ed., ISBN: 13: 9780070994874 / ISBN:10: 0070994870,
2 Jayaraman, ., “Laboratory manual in Biochemistry °, New Age International Publisher,

3 Rao B.S. and Deshpande. V., "Experimental Biochemistry™, LK. International Pvt Lid.

Sugoested equivalent online courses:

Part IY; Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Internal Assessment Marks

External Assessment

Marks

(" lazs Interaction / Quiz

Viva Voce on Practical

Allendance

Practical Record File

| Assignments {Chart/ Model
Seminar! Rural Service! Technolegy
Dissemination/ Repoit of Excursion/Lab
Visits/Survey/Indusirial visit)

Table work! Experiments

Total 30

70

Any remarks/suggestions:

m.ﬁ,ﬁ%_
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Govt. M H College of Home Science & Science for Women, Autonomous, Jabalpur
Approved by Board of Studies Biohemistry Academic Session 2023-2024

Class: B.Se. Part I Max. Marks: UE 70 + CCE 30
Subject : Biochemistry Paper : II Chemistry of Biomolecules (BCHE 102)

Part A - Introduction

Program; Certificate Class: B.5c., Year: | | Session:2023 -2024

Subject: Biochemistry

| Course code S$1-BCHE 2T

7 Course title Chemistry of Biomalecules (Paper 11)

3 |Course type (Core

|
Elective/Vocationall, ...

- Pre-requisite (il any) T'a study this course, & student must have had the subject
Biology in class 12",

3 Course Learning Quicomes On successful completion of this course the students

(CLO) +  Are exposed to importance of biological molecules and their

rule in maintenance of life.
. Enthusiastically learn about DNA, RNA, vitamins and lipids
and their importance in biological system.

v
v
~
9
-
-
-
o
-
& C ourse/Elective/Generic Clore course
L
@
-
[
-
-
-
-
-

used to carry out various studies.

v (et the insight of bio-molecular properties which can be:

¢ +  Will be able to pursue research in any ficld as biomolecules
- are basis of all researches.
-
-
f Credit Value Theory - 4

-
&
- _

7 Tota! Marks Max. Marks: 30+70 Min. Passing Starks:
- '
-
- :
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Part B — Content of the course

Total number of Lectures (In hours per week): 4 hours per week

Taotal Lectures : 60 hours

Linit

Topic

MNumber of

Lectures

CARBOHYDRATES:

Applications and scope of Biochemistry, Watcer as a biological solvent,
fitness of the aquenus environment for living organisms.

Structure . of monosaccharide’s, stereoisomerism  and  aptical
isomerism o sugars, reactions of aldehyde and ketone groups, ring
structure and anomeric forms, mutarctation, reactions of sugars due to
hydroxy] groups, important derivatives of monosaccharide’s,

Structure, occurrence, and functions -of Important disaccharide and
trisaccharides.

(starch, glyeogen, cellulose, chitin),

Blood group polysaccharides, Cell wall polysaccharides, Glycoproteins.

Structure, occurrence and biological importance of polysaccharides |

10

11

LIPIDS:

Definition and classification of Lipids.

Fatty acids: introduction, classification, nomenclature, structure,
properties of sarated and unsaturated fatty deids, cssential latty acids.
Triacylglycerols:  Nomenclature, physical = properties, chemical
propertics and

Characterization of fats- hydrolysis, saponification value, rancidity of
fals, Reichert- Meissl number and biological significance of fats;
reaction of glycerol. Phospholipids: Properties and  functions of
Glycerophospholipids (lecithins, lyvsolecithins, cephalins, phosphatidy
sering, phosphatidyl inositol,  plasmalogens).  Sphingomyelins.
Glycolipids: cercbrosides, gangliosides.

Derived lipids: Prostaglandins, isoprenoids and sterols,

14

I

AMINO ACIDS AND PROTEINS: ;

Amino acids: Classification and structures, zwitterions, physical and
chemical properties,

Peptides: Peptide bond and its formation, determination of the aming
acid sequence of a polypeptide chain, specific chemical and enzymatic
cleavage of polypeptide chain and separation of peptides.

Proteins: Tnwoduction, classification  based on  solubility, shape,
compositions and function: the behavior of proteins in solutions, salting
in and salting out of proteins,

Levels ol uvrganization in  protein structure; Primary structure of

o
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Govt, M H College of Honie Science & Science for Women, Autonomous, J

abalpur
Approved by Board of Studies Biohemistry Academic Session 2023-2

024

proteins, secondary structure (Alpha- helix and Beta-pleated sheets),
tertiary  structure  and

renaturation ol proteins,

qualernary structure; Denaturation and

Structure and  biological functions of fikrous proteins (keratins,

collagen and clastin), globular proteins (hemoglobin, myoglobin).

v NLUCLEIC ACID; 12
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 - sources of energy, component of
coenzyimes and second messengers,
Features of DNA double helix, Denaturation and anncaling of DNA,
effect of Ultra- Violet (UV) absorption, acid and alkali on DN A
Strueture and roles of different types of RNA,
f PORPHYRINS AND VITAMINS: 10

v Porphyrins: - Porphyvrin nucleus and classification of porphyrins:

Important metalloporphyring  occurrin g in nature. Detection of
porphyrins, spectrophotometrically and by fluorescence.

Vitamins: Brief introduction of vitamins. Strueture and biological role
of water soluble and Fat soluble vitamins.

Keywords: Carbohydrates, lipids, amino acids,

proteins, nucleic acid, porphyrin, vitamin,

Part C — Lea rhing Resources

Text Books, Reference Books, Other resources

Suggested Readiny:

I . Garrett and Grisham, “Biochemistry™, Publisher: Belmont CA: Brooks /Cole, Cengage Learning, Sth Ed..

[SBN- (e book) 978.1,133.106296, P book -1 133106293

2. Matthews, Holde van, and Ahern, “Biochemistry™, Publisher: Pearson. 3rd Ed., ISBN- (¢ book) 100805330666,
P book -139780805330663.

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

4. Lodish, Harvey, Berk, Kaisr Chris. “A Molecular Cell Biology™, Publ isher: Macmillan, 7th Edition.

3, Devlin T.M.. “Textbook of Biochemistry with Clinical Correlations °
ISBN- (¢ book) 9780470281 734

6. Voet Donald and Voet Judith,

978047057095 |

7. Satyanarayana (). “Biochemistry™,

QTHBI31249406

. Publisher: Wiley-Liss, 7th Edition,
“Biochemistry”, Publisher: John Wiley & Sons, 4th edition, ISBN- (e book)
Publisher: E Iseviei India, 5th Edition, ISBN- (e book)

¥ Nelsen DL, Cox MM, “Lehninger’s Principles of Biochemistry”, Publisher: MNewyork W 11 F

reeman, Sth
Edition, ISEN- (e book) 9781 4641 09621, F Books | 4641 0962 |

9. Boyer Radney, “Coneepts in Biochemistry™, Publisher: John Wiley & Sons, 3rd Edition, ISBN- (e book)
TB04T1661793, P Bouks D471 661791

10. Carlzon P., “Introduction to Maodern Biochemistry” by Publisher: Academic Press INC. [SBN - (& book)
GTRO1 23997630, P Books (01230947631

) B ¢ ¢ 9 9 @
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11. Purkar SR, Hemant U Chikhale. A text book of Biochemistry”, Publisher: Birla Publications Pyt
Ltd. ISBN- (e book} 97893 84266639,

Suggested equivalent online courses:

L hupifwww britanpicacom .
2. hupifen.wikibooks.org/wiki/Biochemistry
3. htp:/nptelac.in

Suggested Continuous Evaluation Methods:

Maximum Marks : 100 marks
Continuous Comprehensive Evaluation (CC E) : 30 marks,
University Exam (UE) 170 marks
Internal Assessment: Class Test 15
Continuous Comprehensive Evaluation Assignment/Presentation 13
(CCE): 30 Total 30
Section {(A) : Three Very Short 10 % 01 =
Cluestions (30 Waords Each) 10
External Assessment: Section (B) : Four short Questions
i ; Crrrach : 06305 =
University Exam Seetion: (200 Words Each) 30
70Time: 02:00 Hours Section (C) : Two Long Questions 03 x 10=
(500 Words Each) i 10
| Total 70

Any remarks/sugeestions:

il W
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Gavt. M H College of Home Science & Science for Women, Autonomous, Jabalpur
Approved by Board of Studies Bichemistry Academic Session 2023-2024

Part A - Introduction

Program: Certificate course Class: B.Sc. Year: | Session:2023-2024

Subject: Biochemistry

-1- i Course code s el _ST-BCHEZP

. Course title Biomolecular Analysis (Paper 2)

Course tvpe (Core
3 Course/Elective/Generi Cole course
¢ Elective/Vocational/. ...)

4 Pre-requisite (if any) = 'l:ﬂ_éttltiy this ¢co urse, @ student must have had the
subject
Biology in 127 Class.
5 Course Learning The students wha complere this course:
OQuicomes * Understands good Laboratory practices, Safety &
{CLO) Precautions.

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

Learn the principles, theory & calculations for each
experiment.

i Credit Value Practical - 2

7 Total Marks ~ Max. Marks: 3070 Min. Passing Marks:35

Part B — Content of the course

Total nu mber of Lectures (In hours _|-J_er week): 2 hours per

week
Total Number : 30 hours
5. Suggested List of experiments MNumber of
Nao. Lectures
1. Introduction to Biochemistry Lab. Safety aspects in Biochemical Laboratory. 30 hrs
P Calibration of instruments & volumetric glassware (burette, pipette etc.).
3 Freparation of distilled water in kaboratory.
4. Biochemical reagent preparations. for various solutions with respeset 1o
different Mormality, Molarity, % Solutions (W/V), (V/V).
% Preparation of butfer and its pH determination.
6. Determination of pka of acetic acid and glycine,

Fﬁﬂﬁﬁ&ﬁ&ﬁ@@ﬁﬁﬁﬂﬂeﬁﬁﬁhﬁﬂ‘&ﬁ*ﬁﬁ&ﬁﬁﬁﬂmqv‘
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Approved by Board of Studies Biochemistry Academic Session 2023-2024

7 Qualitative Lests for carbohydrates and microscopic examination of asazones,
8 Qualitative tests for amino acids, proteins and nucleic acids.

9. | Quantitative estimation of sugars and proteins,

1), | Estimation of vitamin C, il

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

Sugprested Reading:

I, Plummer T., Introduction to Practical Biochemistry, Publication: Mc Graw Hill Education. I1SBN e-
book 9780070904874

4. Geetha Damodaran K, Practical Biochemistry 11 edition, Jaypee Brothers Medical Publishers. ISBN
e- book 978935152994

3, Litwalk G.. Experimental Biochemistry, A Laboratory Manual, Publishers: John Wiley and Sons,
ISBN ¢- hook 2780471541202 0471541208

4, Rajendran Scundravally, Biochemistry practical Manual Publishers: Elsevier India. 1SBN e- book
Q7881 31 253519

. Jackson M L, Chemical  analysis, Publisher: Scientific Publisher India, ISBN-
(ebook) 9788192686028, P Books 819268627

- KAUSHIK G.G. Practical Manual of Biochemistry, CBS Publishers and Diistributors, 2020

. Experimental Biochemistry, NPETL

Ly

12

e |

Supggested equivalent online courses:

Part [ Assessment and Fyaluation

Suggested Continuouns Evaluation Methods:

Internal Assessment Marlks External Assessment " Marks
Class Interaction / Quiz 10 Viva Voce on Practical
10
Attendance 10 Practical Record File 1l
Assignments (Chart/ Model 10 Table work! Experiments S0

Seminar/ Rural Service/
Technology Dissemination/
Report of Excursion/Lab

Visits/Survey/Industrial visit)

70

Total | 30

Any remarks/sugeestions;

a7 AT %gg/f' g\
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Approved by Board of Studies Biohemistry Academic Session 2023-2024

Prﬂg:mn Ihploma ; s . . - Session:202Z-284

_ Sub_]eﬂst. Bipchemiét:r‘y L]
15 Cnnrse Cude 2 S2-BCHEIT
EIE Course Title e C'Imlr.:al Biochemistry {Paper 1}
' -3 | Course Type (Core T Core Course
iy _C[_l"ilifs_EfEJal:ﬁvHngérin :
| Elective/Voeationall....) . |, s S
4 Pre-requisite (ifany) * To study this course, a student must have had
i  ihe subject Biochemistry in First Year.
‘ 5 | Course Learning outcomes | After successful eompletion of the course, the student
AR E70 T wi]lheabt: to: £ 5
' ‘Gain  concepts  of ssgessing  the human |
' ph_vsmiug}" using: various 'I:rmlugma] fluids.
| %, ) Attain knowledge about nurmai cumpuﬂtmn of
- body fluids, '

. Understand the mec:hmm of metzholic
disorders at molecular level and d:lﬂ;'ereni
parameta;s used for diagnosis of ﬂlﬂ disease in
the clinical laboratories.

® Seck eimployability 111 dmg,rmsm and ressarch

: = ¥ mstﬁrl:ﬂs y :
6 | Credit Value it ; . Thevry- 4 -<
7 | Total Marks ' | Max. Marks: 30+70. | Min. Passing Marks35
f\
% e
~ | W s
M-p*fff’
\b"k\')} . .-‘_"-._'Ts.""c'
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Govt. M H College of Home Science & Science for Women, Autonomous,

Jabalpur

Approved by Board of Studies Biohemistry Academic Session 2023-2024

'l‘ntal Nﬂ. qumtnrus—Tutunals—Pramcai{mhmlrs per week): 4H{m rsi'w&ek :
L-T-P; Fotal lectures- ﬁﬂ hours :

Unit

Topics

il

1 rf-?rRﬁinU&:TmN TO CLINICAL BIOCHEMISTRY:

Basic concept of clinical biochemistry, definition. and its scope in
diagnosis of diseases. -

Standard units and abbreviation of bmlﬂgmal constituents.

Quality control: Manual versus automated processes in a clinical laburat-:rrj'.
Key words:Diagnosis of d.tsrmsﬁ, hmlﬂgmal mn.’struﬁ:uia, quahty control,

- clinical laboratory.

IMPORTANCE GQF. BlﬂLﬂﬁlLAL FLU]]JS : ;
Collection. and preservation: ~ Blood, Serum, Plasma, Urine. and
Larebmspmsl fluid (CSF).

. Importance of biochemical analysis of hlnﬂd urine and CSF.
| Normel velues for lmIlurtant constifuents in the blood (p]asmnfsamm}

CSF and Urine.
Key words: Body fluids, blood, s:urum, nIasnm CSF urine.

12

CLINICAL IIN mI{JLﬂ GY:. )
Definition and unpc:-rtence ﬁmutm.nﬂl plnsma enzymes, ﬂun—ﬂmchoml
plaxma enzymes and isozymes.

Enzyme pattern in.health and diseases wrlh spécial reference fo serum-

‘Key Worils: IsoZymes, plasma enzymes, GOT, GPT.

alkaline and acid phosphatase, GOT, GPT, LDH, CPK, acctyl choline
| esterase and lipase.

!5..

DISEASES RELATED TO METABOLIC DIS'UR]}LRS -
Hypo ard’ hyperglycemia, ketosis, glycosylated hmnuglubm (TThA1C),

albinism, Gnut and hyperuricemia.
Key words: Hj:pﬂrglryecmla., :Ilabates HbﬂlC kr:tosm inbom crm:rs,
Gout,

15

Lipid malabsorpimn and stf:aturrhem role of lipid profile in diagnosis of _'
disease.

Inbor: errors of amino acid metahuhsm— alkkaptorria, phmylicctanuna, v

ORGAN FUNCTION TESTS:

Evaluation of functional tests of liver, kidney; pancreas, heart and related
disorders. :

Bile Iﬁgm.,ms-(:‘nenncai nature and ph}rsmlogwal 51gmimance, Direct and
indirect bilirubin and pﬂthﬂph}rmoicg}r of Jaumdice. %
Key words: Organ funetion test, liver disorders, cardiovascular dismrlars
hdnf:}r dlsordars. ppmurauim dlsurd.ar Jaxmdice.
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Text Books, Rnfcrﬁnca Bunks,, Gthcr resourees

1, Chattezjea M, N., Stuudc E., “Texthook of Medical Bmc:hﬁmjstry Javpee Publications,
M@dicalpubhshem 2012, 8th BEd.

2, Nelson D. L., Cox Michasl M., “L::Im.mgf;r Pnnmplrss of Biochemistry”, International
Edition; CBE publishers, 2004, 4th Ed.

3, Murray BE., Granngr DK, ‘vi&?cs A, , Rodwell V. W., ‘Harper's Bm:hcnnstl? Pmm-:e

Hall Iu.t::mah.unﬂl lag, 2009, 28th Ed, .

Zubay Geoffiey L., “Biochemistry”, McGraw Hill, 1997.

Gupta S.N., “Text T:-D-:}k of Biochemistry” Rastogi publications, 2015, 2™ edition.

Berg J. M., Tymoczke J. L., Stryer L., “Biochemistiy”, W .. Freeman, 1995,4th Ed.

r Pownr ‘C.B. and - Chatwal G.R., Biochemistry,ITimalaya Publishing House, 2017, 5‘5
Editicn. -

Satyanarayanall Lhﬂkrapaml] “Biochemistry”; Elsevier, 2013, 4th edition.

Hall J.E. and Hall M.E., “Guytor, and HallTextbook of M&dmal Ph}rmulug}'“ Elgevier
Tndia, 2017, 2°° Rdition,

10, VasudevanD. M., Sreskumari ‘8., KannunVudyanEthﬂﬂ,“T&xThaok of Bmchnm;fstt'} for
Medical Students”, Jaypee Pubhshf:r 2016, 8™ edition.
11. Books published by M.P. Hindi Granth Academy, Blmpal
2. ﬂuggestwe dl,grtnl platforms web links
1. hitp://www. britannica.com
2. httpilen wikibooks.org/wiki/Biochemistty
3. “https:/fAwww.msdvetmanual.com/
4. https: [rarww, mph:lndigrﬂrrﬂiacadmy orgl

SR

0o

1. huggeafed Readings: T F=

Suggested equlvalen_t online courses:

_ . ht 5 ﬁnte] ac.in

Suggested Connnuuus Evaluahun Methnﬂs'
Maximum Marls : 100
Continuous Coniprehensive Evaluation (CCE) { 30 marks University Exam I:UF} 70 marks
Internal Assessment : Class Test Tolal 30
Continucus Comprehensive Assignmeﬁt@rescumtian
| Bvaluation {CCEY: 30, :

| External Assessment : Section(A) : Objective. Questmns Total 70
University Exam Section: 70 | Section (B} : Short Questions ' '
T_m& 03, Dﬂ_li-aurs .| Seetion {C) : Long Questions -

Mgk 2~
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[

1 I_’:I!ip}ufna

__Subject: Biochemistry

S2-BCHELP .

Min. Pessing Marks35

“Total Nu. of Lectures-T uﬁnlﬂ'muﬁn’

1 [ Course Code ¥
2 | Course Title Clinical Inyestigations(Practical)
.3 | Course Type (Core -+ .Core Course
- | Course/Elective/Generic |, T
: Elécti#ﬁ!? ocational/....) - ] g
4 | Pre‘requisite (ifany) . | To study this course, a student must have had the subject
= AT Biochemistry. in First Year. .
5 | Course Learning On completion of this course, students will be able to: -
| outéomes (CLO) « Qain practical knowledge and develop technical
3y ' " skills towards various tests performed for diagnosis |
of diseases. ' '
¢ Learn the handling of clinical samples and a.u_é_gl'}_rze_'
| yarioug constinuents of thasa-hiulugi:;'ai.snmplesl
= C o , . . & Attain knowledee of organ function tests.
6 | Credit Value : Practieal -2 e

L-T-P: Total lectures- 60 iours : ! : .
S.No.. - e Suggested list of Experiments ; No.of
: : e L2 ' e ; Lectures
‘Separation. of plastia and serum trom blogd. = 60 Hrs.

i

2 - Determination of normal and ubnormal constituents of urine.

3 Fatimation of blood glueose by Nelson Somogyii method.
L, “Estimation of protein from serum by biuret and Lowry methods.

5

0.

Estimation of serum albumin and determination of A/G ratio, -
Determmination of cholesterol in serum by Zak’s method.

I Determination of SGOT and SGPT activity.
8. | Determination of acid and allcaline phosphatase activity in -
| serum . T bt SUEPe T
.9, Estimation.of conjugated & nd unconjugated bilirubin in serum. -
10, | Bstimafion of creatinine in serum and urine by Jaffe’s method.

st

poo°

CQ
ﬁﬁe’
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- Text Bm:-, fﬂrunce Bquks Dtharrasuumes

1. Suggested Ri_:uﬂiilgs
1. Plummer D.T. “An: lutmduunnn to Practical anhﬂn:ﬂst:}"’ TataMcGraw Hills
Publishing Company,’ 2017, 3™ edition. '
2. Badasivan S. Mﬂmukam Al "Bluchammal Methﬂds” New Age international
Publication, 2018, 3™ edition..
3. Swarup N, Pathak S, and Arora 8. “Labumtury techniques in Modern Biology” Kalyani
. Publishers, 2004,
4, Gupta RJJ and Bhargava S “Practical Biochemistry”, CBS Publishers & Distributors,
2006, 4™ edition. -
5. ChakvavarthyAnuradba, Kanai L Mukherjee, “Medical Laboratory te-:;himlugy {Vﬂl m
© Procedure Manual for Rowtine Diagnostic Tests”, MeGraw Hill India, 2017, 3™ edition,
6. VarleyHarold, “Practical Clinical Biochiemistry”, CBS Publisher, 2005, 4" edition.
e EDUBﬂIIE‘I.-"E]]YRa_]E[ld]IHD “‘Bmchermstr}f Practical Manual”, Fh{:v*icr India, 2019, 1"‘t
pdition.' - .
‘8. ScgodRamnik, “Text bt}ﬂk of Medical Labmatm-y technclugy” Jaypee bmthers ZDIS
9% adition, ’
9. Books published by M.P. Hindi Granth Academy, Bhopal
2.Suggestive digital platforms yeb links :
1. - htp:/fwww.britannica.com
2. " http/fen.wikibooks. urga’wﬂm‘Bmhmm

3. http:/fwww.mphindigranthacademy.org

ggestaﬂ Equnalant uu!m: courses:

Suggested Lantinuaua J.Walnhﬂnn Methnds
Ma:ﬂmum Marss I{JU

| C:}n.tmuuus Cumprﬁhf.ns:wf: Evaluation {CCE) 30 marks Umvemt}r Exam {:UF} 0 miarks:
|

Inte_1_-nal Assessment - . - | Marks | External Asstssm;nt Marks
Class Interaction /Quiz iy rebs : Viva Voce on Practical |
Attendance : -_ - 2 Practical Record File
Assignments (Charts/ Model Seminar / Rural : Table work /
Service/ Technology Dissemination/ Report of Byperiments |
Excursion/ Lab Visits/ Survey / Industrial visit) ' : Fi
TOTAL | AN 30 EE 70

2\
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gnam:l,'liplnmn

e “Subject: Biochemisiry

1 Course Code | S2-BCHE2T
| 2 | Course Title | Intermediary Metabolism
3 - | Course Type q(:.;m Core Course
Course/Elective/Generic ~ Major 2/ Minul.'f Elecﬁve.
Elective/Voea ional/....} : |
4 | Pre-requisite [iir any) To smd}' this course, a student must have had
the subject Biochemistry in first year.
§ 7 Course Learmrug outeomes. {E’lﬂ} On r:umplt:l:mn of the course the students will be able
to: i
e Apquire the knowledee of encrgy Plfi}ih.lﬂﬁﬂn
in living systems by the dﬂgraclﬂﬂ-:m of
various biomolecules.
e Gain the knowledge of m!:LﬂthElm ‘which is
| -the basis of drug desipning and opens scape
i : for ressarch  and  development  in
: i pharmaceutical indnstries.
! » * Leamn shout importance of metabolism which
! helps in diagnosiz of diseases thus will
. ; provide opportunitiss ia clinical ficld.
6 | Credit Valuc | - ‘'I'heory -6
7 |'Total Marks | Max. Marks: 30+70 |, | Min. Passing Marks:33
: - ;
I
PP

A"
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Jabalpur

Tutnl \Tm quecturea—Tutunalﬂ-Pmuzhcal {in hours’ pnrr wank} E Hnum’weuk
L-T-1*: Total lectures- 90 hours
Unit ' 1Tup1¢s . No. of
: Lectures
B 1HLRMDDY\IAMICE; AND LARBD]IYDRATE 20
MET.ABGLISM.
l.ntqductmn,_ g,cn&rﬂl.faaturgsuﬁlatabchstﬁ and ' its importance. '
| Principles of thermodynamics, free encrgy, standard free energy..
Biological oxidation seduction reactions, redox potential, ATP and
high suergy phosphate Wl'ﬂpi)ulldﬂ
Carhohydrate metabolism: Reections and energetics of Glywl:.rms
t and Tricarboxylic acid cycle (TCA), substate level phosphérylatior.
' | Regulation of Glycolysis and TCA cycle.
| Alcoholi¢ and lactic acid fermentation.
Renction: and significance of Gluconeogenesis, Gilycogenesis,
Glycogenolysis, Pentose Phosphat= Pathway. &
Keywords: . Thermodynamics, redox reaction, ATP fermentution,
| tricarboxylic acid cycle. ;
2., | ELECTRON TRANSPORT CHAIN AND nxmam 16 ;
PHDSP:E[DR?LJLTI{JN
Structurel of mitochondria.electron transport chain (ETC) mnd its
sequemi Site of ATP production in ETC, inhibitors of ETC.
Hypothesis of mitochondrial oxidative phosphorylation, mhlhm]ra
and UJlGD'IlplﬂIB of oxidative ph-asyhury]am}u
lranspnrt of reducing potential in mifo chondria.
Key wards: Electron transport chain, iohibitors, unwuplﬂrs,
b oxidative phosphorylation.
3. : I_TPIDNL[EI'ABGLISBI | 18
Introduction, hydrolysis of triacylglycerol.
 Tremsport of fatty acid in mitochondria, -oxidation of saturated
fatty acids, ATP production from fatty acids q:uinlatimi.- '
Biosynthesis of satorated and nhsaturated fatty acids. :
Metabolizm of ketone bodies, oxidationof uneaturated and odd chain
fgﬁj’!_mid.l?.. _ .
-Outlines! of  biosynthesis  of wiglycerdides and = important
‘phospholipids, glycolipids, sphingolipids, and cholesterol. ;
Regulation of cholesterol metabolism.
| Key wornds: Fatty acids, umcjlgl}rcerol - Dmdal.mn, ketone bodies, :
: chn]ﬂqtcrlﬂl
4. AMINO{ACID METABOLISM: 18
Censral ireactions of amino acid metobolism: Tfansalm_uatmn,,
oxidative deamination, decarboxylation.
Qutline of degradation and biosynthesis of aming as::.ds {Glyeie,

Serine, I}.-'leLluc::m.rm Glutamic acid, Aspartic acid, Arginine,

. e
" A& o 1 it i

24
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Tyrosine, Proling).

Key wur'ds Transamination, deamination, glycogenic aming acids,”
kemgc:mq amino acids. - :

|
Glycogeric and ketogenic amino acids, Urea cycle, ‘
|

NUELEOTIDE AND PORPHYRIN METABOLISM:

Sources of atoms in purine and pynm;dme molccules,

.| Biosg _ynthaals and dagraql&tmn of purines and pyrimidines.

Regulation of purine and pyrimidine biosynthesis.

Porphyrin metabolism: Biosynthesis and degradation of porphyrins.

Production of bile pigments.
Key words: Purine metabolism, pvnnudme metabolism, porphyrins

metaholism, bile pigment synthesis,

Text Boﬂks Rnforﬂnce Bunlr,s. ﬂthvar Fesourecs.

.ti‘

2
3

4=
3

B,
9

i i Euﬂgmmﬂ Rﬂadmg&.

 Murray RE., Granner DI-L Maves P.A. . RodwollV.W,"Harper's Biochomistry”, Premn:.e. Hall
Infamational Ine, 2009, 28ih Eli

2. Sugsestive digital platforms web links
1.
2, hitp:/fen. wikiboodks.org/wiki/Bicchemistry
3. hitps://bio libretexts.org/

4. htip: fmmghiﬂﬂlﬁ stcadem; 0T

Sugggateﬂ eqmwlmt n!nlme courses:

ﬂugﬁxtnd Cuntmm:-us|Eva]uatiun Methuﬂs.
Maximum Marks :, 100

Nelson D, I, Michael M. Cox,*Lehninger Principles of Biochemistry™, International Edltiﬂn. CBS
publishers, 2004, 4th Ed.
Berg I.M., Tymoczko 1.1, Stryer L. “Elmhen'nsnf’w H. Freeman, 1995, 4th Ed.

Gieolfey L. Zubay, “Biochemistry™, MchwI—I:ll 1597,

West R., Todd B., Mason M, BmggenILV“Taﬁbunk of Biochemistry™— Amerind Publizhing Co.
Pyt Lid., 1986, 4’thEd

Sat_‘,fummyanau - ChakrapaniU.,*Biochemistry™, Elsevier, 2013, 4th edition.

Voet, Donald,Voet, Judith &Pratt, Lharlotte,“ﬁmch&nus‘nr“,\?ﬂcy& Sons, Inc, (New Jerzay), 2013,
dthed, -

Chatterjea M.N. and ShindeR.,“Textbook of Medical Bivchemistry” JaypesPublications, 2012, 8th Bd.

Books published h;',r WP, Hindi Granth Academy, Ehupal

hitp:/fwww.britacnica.com

Continuous Cumprcnanswe Evaluation (CCE) ; 30 mark;s University Exam (UE) 70 marks
Internal Assessment s Class Test 2 | Total 30
Confinuoug Comprehensive - Assigurﬁ_érmf'msmtaﬁnn

Evaluation (CCE): 30 -

External Assessment ; Section(4) ; Ohjective Questions | Total 70

University Exam Hecmun. ?l] Scetion (B) : Short Questmns i - !
Time 03. ﬂDHours : (C): L Juestion | o \

25
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Purl A - Introduction R

Program: Degrie

"Eiass: B.Sc

" Subject: Blochemistry

‘r’v:ar'.-_Thirnt Besaion:2023-24

b

1 Course code S3- BCHELD
2 Course tile Cell Biology
3 Course type (Core Discipline Spevific Elective-1 (Group A}
| Couwrse/Elective/Generic !
Elective/Vocationalf.....)
4 | Prerequisite Gf any) To study this course, a student mest have had the subjest
Biochemistry in Diploma (second yoar).
5 Course Learning Oufcomes (CLO) | On successful completion of flis course, students will be able
| foz
' » Lzarn about cell structure and cel! theory,
« Acquirs knowledge about the siructure and functicn of
varions cell orpanelles.
i Understand cell division and cell deuth mechanisms.
b Credit Yalue Theory- 4
7 | Total Marks Max, Marks: 30470 Min, Passing Marks: 35

" FPurl B~ Confent of the course. : LT

Tutul Mo, of Lcctures:Tﬁt:nﬂaIs-Prn:tlcal {In hours per week): 2 erfwr_-rf;k

L-T-P; Total ny, of Hrs- 60 Llrs

Unit

!

| Tapic

No. of Tectures |

1

| INTRODUCTION TO CELL:

12 i

Cell theory, Prokaryotic und Eukaryotic vells: Difference batween Plant ¢2ll and
animal cell siructure,

Structure and composition of plant and bactarial cell wall.

Other cellular forms: Mycoplasma, witus, viroid, prion.

Keywords: Plant cel], animal cell, cel] wall, myeoplasma, virus.

7 CELL MEMBRANE AND TRANSPORT MECIHANISM: 1z

Models of plasma membranz, Fluid Mossic Model of membrane stmcture. Cell
membrane proteins and wubohydrates, their propertics and role, fluidity of plasma i
memhrans,

Transport scross membrancs: Osmosis, diffusion, setive (Primary and Secundery)
and passive (ransport. :

% Keyword: Fluidity, diffusion, osmosis, active transpott, passive transpert

P

(Eeear:

e

i
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CELL ORGANELLES-I:

Endoplasmic reticulum - types, ultrastructure and functions,

Protein sorting snd gignal hypothasis,

Golgl apparatus- uitrosiructurs and functions,

T¥ifferent types of vesicular transport.

Lysesomes- structure and functons.

Ribosories — fvpes, strueture and funclions.

Kevwords: Endoplasmic reficulum, profein sorting, polgi apparatus, vesicular
transpor, lysosomes, ribosomes,

14

CELL ORGANELLES- I1;

Mitochondria - ultrastructurs and function,
Cytoskeleton - Microtubules (especislly cilia and flagells), micrefilaments,
! intermediate filamenta and their functions.
| Nucleus — strueture (nuclear membranas, nucleoplasm and nuclechus)

Keywords: Mitochondria, microtubules, microfilament, intermediate filaments,
| nueleus.

10

CELL CYCLE:

Chromaospme- Structure of eukaryotic chromosome.

The cell oyele - phases of cell ayels,

Meictic and mitotic cell divisions,

Cell- cell communications, cell recognition, cell adhesion 2nd cell functions.
Anoplosis nnd necrozis.

Keyword: Chromosome, melosis, mitosis, cell-cell communications, cell

fecopnilion; -::v:Ll adheaion, necrosis.

12

Part C— Lem]ng Resources.

Teit Books, Rcfcrunue Books, Other resources

1. Suggesied Reading:

6.

[ SR T

Gupta P.K., “Cell and Moloeular Biology", Rastogi Publications, 2008.

Verma P.5., Agarval V.K., "Cylology”, 8. Chand Publications.

Aramugam N., “Cell Biology™ Saras Publications.

Powar C.B:, *"Cell Diology", Himalya Publishing House, Bombay,

D Robertis “Cell Biology”, W, B. Saunders, Philadslphia.

All subieet related bocks published by Madhya Pradesh Hindi Ciranth Acndemy,

2. Suggestive digital platforms/ web links

.
3,

4, hitpsidfwww, eshikshamp o in/madhs)

it e britiinnica sbm

httpyfenwikibooks nrg Ak Blorhemian
indizranthacademy.o

E:uggtsr.f:d equivalent online courses:

2B
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1. hitps: tol.acin

Part D-Assessmicnt and Evaluation SR T

Suggested Continuous Evaluation Methods: :
Maximum Marks : 100
Continuons Comprehensive Evaluation (CCE) : 30 marks

University Exam (UE) 70 marks

Internal Assessment ! Class Test Assignment/Presentntion | 30
|| Continuoyus Comprehensive

Evaluation (CCE)
| External Assessment : Saction (A) 1 Very Short Questions Tl

University Exam Sechon: Seetion (B) 1 Short Questions
‘ Time : 03.00 Hours Section (C) :Lang_ﬂuusﬂms
| Any remurks! suggestivns: =t : T T S

Wﬁ
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Part A - Intraduction = SR
Program: Begree Class: B.Se. _ Year: Third Session:2023-24
Subject: Biochemistry
| 1 | Course code - 33 BCHEIQ
2 Course title Technigues in Cell Biology :
3 Course type (Core Digeipline specific elective- 1 (Group A)
Course/Elective/Generie
ElestiveVocationnl/.....)
i 4 | Pre-vequisite (if any) To study this course, a student must have had the subject
: : -Biochemistry in Diploma {second vear). |
5 | Course Lea rming Outcomes | On successtinl completion of this paper, students will he able to: |
{CLAoY) o Understand the cell structure and orpanalles, l
= Acquice knowledge about cell division.
s Uigl iraining aboul various staees of meiosis and mitosis,
6 | Crodit Value Pructical- 2 |
T | Totnl Marks Max. Marles (30+70) I Min. Passing Marks: 35 |

P.urt B — Content of the course

Tota) No. of Lectures-Tutorials- Pmcht:n] (In hours per week): J_Hr'sf 1.1.e|:k.
L-T-P: Total no. of IIrs- 60 Hrs

SNo. | List of cxperiments No. of Lecturey
1. | Preparation of temporery and permanent slides, 6l Hrs

1 To study differert stages of mitosis in onien root fip.
3. | | T study different stapes of melosis in énion flower buds, | !
4. | Study of cell organelles by using elestron micrographs, FIESATR !
5. | Observation of permanent slides — Baetarial cell, plant cell, sn:mal cell,

cardiac muscle, sperm cell, nerve cell, stages of mitosis and medngis,
6. | Preparation of permancnt slide of bare body using cheek cells.
Keywords:

Parl C - Eearming Resourees

Text Books, Referenee Books, Other resou FéEs

1. Suggested Reading:

o
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Genetics and Developmental Biology™ Scientific Publishers, 2019,

i

Sahu A. C., “Essentials of Biomolecules and Cell Biology with Practical” Kalyani Publishers.
6. Reddy N, Saidulu C., “Comprehensive Practical manual of Cell Biology Genetics and Ecology™, Ishika
Publishers, 2018.

7. All subject related books published by Madhya Pradesh Hindi Granth Academy.
2. Suggested digital platforms/weblinks

1. htkps:fwww.eshiksha mp.gov.in/mpdhe/

Suggested equivalent anline courses:

Part D-Assessment and Evaluation

Internal Assessment Marks External Assessment Marks
Clage Interaction /Quiz Viva Voce on Practical
Allendance an Practical Record File 70
| | Assignments Table work / Experiments
{Charts' Model Seminar [ Rural Service/ |
Technology Dissemination/ Reporl of Exvursion/ |
Lab Visita! Survey / Industoial visit)

Suggested Continuous Evaluation Methods: s —

|. Mathur J. P., "Methods in Cell Biology”, Volume 57, and David Barnes, 1998. 4 "ﬁ"'__
2. Edward, G. “Manual of laboratory experiments in Cell Biology™. . 1
3. Gupta R, Makhija 8., Toteja R., "Cell Biology: Practical Manual™ Prestige Publishers, 2015,

4, Trigunayat M.M. |, Trigunayat Kritika, “A Manual of Practical Zoology: Biodiversity, Cell Biology,

Total Marls ¢ 100
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[ Parl A lutroduction =
| Program: Degree | Class: B.Se. | Years Third | Session: 2023-24
Subject: Blochemistry
1 Course Code S3-BCHE2D
2| Course Title Microbiology and Microbial Techniques
3 Course Type (Core Discipline Specific Elective- 2 (Group A)
Course/Elective/Generic
Elective/Yocutionallsn) .
4 | Pro-requisite (if any) To study this course, a student must have had
the subject Bipchemistry in Diploma (second year).
£ Course Learning outcomes (CLO) | After completion of gourss, studuins will bealle to-
' o [dentify bacteria using light micrescape
» Explore the characteristics of microorganisnis
o Learn coutine microbiological technigues like
sterilization, media preparation, maintenznce of
microbial culture, staining stc.
s Understand the microscopy techuiques for specimen
examination in laboratorizs.
* Learn the tole of microbes m lruduslnaL, medical and
' dornestic applications.
U % Credit Valoe o Theory-d
7 Total Marks Mux. Madks: 30+70 | Min, Passing Marks:35

Part B- Content of the Course

|ﬂtil No, of Lectures-Tutorials-Practical (in hours per week): 2 Hoursiweek
L-T-P: Total lectures- 60 hours

Unit Topics Mo. of
Lectures
1. MICROORGANISMS AND MICROBIAL CELL ORGANIEZATION: 10
| Historical development ef microbiclogy, classification 4.'.|f'mn:.r'.}l:rrg-m'nasrrl-i Cellislar
| prganization of bacteria and archea; cell wall, cell membrane and varions external

and infernal structures,
Chemataxis.
ldentification ol bacieria,

5 e Keywords: 3actcrlal cell structure, chomotexis, ideutification of bacterin, .

i | MICRORIAL TECHNIQUES: 12
Introduction to stetilization and disinfection in microhiological worl:. |
Phyaical methods - dry heat, moist heat, filtration; radiations,
Chemicel methods- by use of phenols, aleohols, halogens, heavy metals, aldehydes
anid gases.
Microscopy- Light microscopy and electron microscapy. Preparation of specimens |
for lizht and electron microscopy. Ja i
. -~
Vgt gp/
o R
.-'\{':”Ik" ﬁqﬁ
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Stamning - simple staining, Gram staining,
Keywords: Electron microzscope, lipht microscope, staining, sterilization.

3 MICROBIAL NUTRITION AND GROWTH: 10
Nutritionzl types of microorganisms, growth factors and culture media.

Methods of isolation of pure culfure,

Bacterial zrowth and its kinetics, Effect of enviconmental factors on bacterial growih,
Keywords: Culture media, environmental factors, bacterial growth, pure culture,

4, INTRODUCTION TO YIRUSES: 12
Properties, structuie and classification of viruses, virons, virvids and prions.
Isolation, cultivation, purification and sssay of viruses,

Viral vaceines and prevention of dissases,

Keywords: properties of viruses, purificalion of viruses, virions, viroids, prions, viml
Vactines.

- 8 MICROORGANISMS IN FOOD AND FERMENTATION INDUSTRY i 16
Application of micrpbes in food industry and daicy products,

Food spoilage, food bome dizeases, food preservation.

Basic design of fermenter, continuous and discontinuous culture,

Production of alcoholic beverages like wine and beer, single cell proteins, antibiotics
(penicillin, tetracycling) with the hislp of mivroorganisms.

Keywords: Antibiotic produciion, fenmenter, food spoilage, food borne diseases,
single ¢ell prolein:

Part C-Learning Resourcés

‘Text Books, Reference Books, Other resources

1. Suggested Readings:

L Willey )., Sherwood L and Woolverto C. 1. “Prescott's Microbiclogy™, Publisher ; MeGraw-Hill
Ecueationy 201 7, 10th Edition, :
1. Ryan K. J., Ahmad N, Drew W, L., Laganoff M., Pottinger P., Barth Reller L. , and Sterling C. R,
“Sherris Medical Microbiology™, MeGraw-Hill Educdtion, 201 8, 7th Edition.
3. T;;::;u G. I, Funke B. R., Case, Christing L. "Microbiology: An Introduction™, Pearson, 2016, 12¢h
itron.
4. Chan, E.C.S;, Pelozar; M. I, Ir Kiieg, M. R, “Mictobiology™, Tata MeGraw-Hill Education Pvt. Lid ,
| 1998, §™ Edition. e
MR 7 E’Sja]:r:{iﬂ.ﬂ., Daginawala, HE. “General Microbiology”, Himalaya Publishing House, Viol. [ & 11, 2015,
i 2™ Edition, ;
- G Suanjer, RY., Adelberg, EA., Ingraham, J.L. “General Microbiology”, Macmillan, London 4" Edition.
7. Madigan, M. T., Martinke, IM. and Stall, D.A, “Brock Biclogy of Microarganisins™, Pesrson Education
International, 2015, 14" Edition,
8. All subject related buoks published by Madhya Pradesh Hindi Granth Academy.
2. Buggestive digital platforms web Links:
L httpcffwww britanntca.con.
2 hitp:flen wikibooke orp/wikifBioche mistry
3. www mphindjgranthacademy.arg

Suppested equivalent onling courses:

S
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1. hitp: Jdnflibnet.ac.i

Part D-Assessiment and Evaluation T

154

J4

Suggested Continuous Evaluation Methods;
Maximum Marks : 100
Continuous Comprehensive Evaluation (CCE) : 30 marks

Liniversity Exam (LUE) ;70 marks ;
Internal Assessment : Class Test Assignment/Presentation 30
Continuous Comprehensive
Exaluation (CCE)

Fxternal Assessment Section (A)Y: Very Short Questions: 70
University Exam Section: | Section (B} : Short Questions
| Time : 03.00 Hours Section (C) ; Lung Questions

Anv remarks/ suggestions! ' . TR T [ s o

o

34
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Course/Elective/Generie
EleetiveVocationall.....)

: =H m ; ]:"'nr! A - Introduction o : s
FProgram; Degree \ | Class: B.Se. | ¥ear: Thivd | Session: 2023-14
Subject: Biochemistry
1 Course code | S3-BCHE2(Q
2 | Course title | Microbisl Technigues
3 | Course type (Core Discipline Specific Elective - 2 [Group A)

4 | Pre-requisite (if any) To study this course, a student miust have had the subject
Biochemistry in Diploma (Sccund vear).

5 | Course Learning Outcomes On ecompletion of this course, learnars will be gble fo:
(CLO) + Learn sterilization of glasswares, culture media gl
s Prepare sterile media and culture microcrzanisms on them,
» Parform monochrome and Gram staining.
¢ Handle simple microscopes fo sxaming the specimens in
laboratoriss.
6| Credit Value Practieal- 2
7 Tatal Marks Muox. Muarks (30+70) [ Min. Passing Marks: 35

Part B — Content of the course

Total Mo. ef Lectures-Tutorials-Practical (In hours per week): 2 hrsiweek
L-T-I': Total no. of Hrs- 60

I, | Working knowledgs of instruments like Autoclave, Laminar flow, Hot #ir Oven, 60 hrs
| Colony counter; bright field microscope etz |

2 Sterilization of glass wares, such as, conical flasks, pipettes, Petri plates atc usmg
hot airoven and suloclave.

Preparations of selutions, eolture media snd their sterilizalion.

LY
4, Cultivation of microoreanisms mom air on media.,
3 Study ul micrubisl cell by monocheame staining and Grun staining.

Isolation of mucroorganisms by sector plete methed.

&
7. | Isolation of microorganisms by pour plate method.
b3 To study effect of temperature and pH on microbial growth

S.No. List of Experiments | No. of Lectures

Part C - Ledarning Hesources LT Y el

Text Beoks, Reference Books, Other resouroes

1 Sugpested Rending:
1. Cappuceino, .G, and Welsh C., “Microbiology: A Laboratory manual”, Pearson, 2019, Loose leaf edition.
2, Dubey B.C and Maheshwarl UK. "Practical Microblology™, §. Chand. 2010, Firgt Edition.

i 3. Palel B. and Phunse N. “Microbiolegy — A Practical Appronch®™, Print Care, 2000, Edition |.

4. Jain, AL, Avarwal 1, Veokatesh V., “Microbiclogy Practical Manual™, Elsevier Indis, 2018, [* edition.
5. Al subject related books published by Madhya Pradesh Hindi Grenth Academy.
Z, Suggestive digital platforms web links:
1, httos: fwww. eshi infmpdhe/

V'\w 2
il . L/

35
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Jabalpur

(Charts Mode! Seminar [ Rural Service/
|| Technology Disseminativn’ Report of Excursion/
‘Lab Visits! Survey /! Industrial visith

Inlernal Assessnient Marks External Assessment inrlks
Class Interaction AQuiz Viva Voce an Practical
Attendnnca 30 Practizal Record File 70
Assignments Tuhlz work ! Experiments

Totel Marls :

100
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Part A - Introduction ;
Progmny: Degres Class: B.Sc. Year: Third l Session: 2023-24
Subject; Biochemistry ;
1 | Course code ~ 53-BCHE3D
2 Course litle Tuman Physiology
3 | Course type (Core 5 n Discipline speeilie slective- 1 (Group B)
Course/Elective/Genrric
Elective/Vocational/.....)

To study this course, n student must have had the sabject

4 TPre-requisite (if any)
i : Biochemistry in Diplooia {second year).
s Course Learning Outcomes (CLO} | On successtul completion of this paper, studente will be able to:
s Get @ holistic understanding of the different organ
systems 1o their components wud bnsic fanotoning,
o Learn about various physiological pathways and
mechanism for normal funetions of the human body.
"6 | Credit Value " Theary - 4
7 Total Marks Max. Marks (30+70) Min. Passing Marks: 35

Part B'— Conlent of the course

Total Ne. of Lectures-Tutorials-Practical (In hours per week): 2 Hrs/week

L-T-F: Total no. of Urs — 60 Hrs

| Blood- Bleod components ana their funclions.

Blood groups: (he ARBO system, Rhesus sysieni.

Blood clolting factors, intrinsic and extringic pathways for blood clotting:
Resniration—Components of respiratory system and mechenism of respiration.

itole of hemoglobin in the trafisport of gascs, dissociation eurve of pxyhemoglobin
and its significonce. Bohr's effect, chloride shift. Fectors affecting the transport of

Unit Topic No. of Lectures

I [INTRODUCTION TG HUMAN PHYSIOLOGY: 10
Definition und an overview, levels of structural organization, crgan system.
Budy [uid compartments: intraceflular, extacellular and dnterstitial fluid. |
Homeostusis: definition und control meshenisms (negative and positive feedoack
mechanisms). |
Kevwords: Organ System, intraceilular fuid, extracellufar fluid, intersticial Auid,

2 homeostasis.
1 | DLOOD CIRCULATION AND RESPIRATION: 4

=T
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pases.
Keywords: Blood proups, Rhesus system, hlood clotting factors, hemoglobin,

Bohr's effect, chloride shift,
3 DIGESTION AND EXCRETION: 12
Digestion — Physiology of digestion, role of enzymes and Castrointéstinal
hormones. Absorption of carbohydrates; proteins, lipids,

Excretion - Nitrogenous waste products — Ammonia, urea, uric acid,

Sructure of human kidney and nepliron with structural and functional

characteristics of mbules. _
Mechanism of urinz formation, glomerular filtration and glomerular filtration rate

{(GFR), counter-current mechanism.
Keywords: Gastro-intestinal hormones, digestive enzymes, kidoey, nephrons,
glomerular filtration rate, counter-current mechanism. : e =
4 NERVOUS SYSTEM AND MUSCLE SYSTEM: 14
Nerve Coordination — Structure and types of neuron and synapses. Physiology of
transmission of impulse across axons and synapses {chemical and electrical), neuro
inhibitors and neurotransmiiters, action potential, reflex action and reflex arc.
Muscle contraction — Ultrastructure of stristed muscle, Contractile (aclin and
myosin) and regulatory proteins (tropomyosin and troponin), neuro-ruscular
junction, Biochemistry of muscle contraction, Shiding filarment mechanism,

| Keywords: Neuron, synapse, neurolransmitters, actin, myosin, neuro-muscular
junction.

5 | ENDOCRINE SYSTEM: 10
Cieneral erganization of mammalian endocrine system.
| Endocrine glands {Pituitary, thyroid, parathyroid, pancreas, adrenal and gonads) —
structure and functions.

Hormones: properties, classification, general mode of action of hormones
(Steroid and peptides), feed-back mechanism.

Keywords: Pituitary gland, thyroid gland, parathyroid gland, pancreas, adrenal
gland, gonads, hermones.

Part € — Learning Resourecs

Tex} Hooks, ﬂu_f erence Books, Other resources

1. Supgested Reading:
|, Guyton A.C. & Hall J.E. “Textbook of Medical Physiology™, W.B. Saunders & Co.
2. Prema Sembulingam, K. Sembulingam,” Medical Human Physiclogy and Biochemistry”, Jaypes
Publishers.
3, Widmaier, E.P., Raff, H. and Strang, K.T., “Vander’s Human Physiology™ MeGraw Hill International
Publications (New York), (2012) 15th ed., ISBN: 978-1259903885
4. Stwart Ira Fox. “Human Physiology” MeGraw Hill International Publications, (New York) (2018) 15th
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¢d, ISBN 078-125986462
5. K.V, Sastry “Endocrinelogy and Reproductive Biology™ — (Rastogi Publications, 2008},
6. Agora M.P. *Animal Physiology” Ilimalaya Publishing House [ 1955,
7 Hoar W.S. “General and Comparative Physiclegy” (Prentice Hall Publication) (1983),
8, Hurkat P.C. & Mathur P.N. “A textbook of Animal Physiology”™ (8. Chand & Co.) (1976).
9. Magabhushoram R. & Kodarkar M.5. “Textbool of Anlmal Physiology™ (IDIT) (1978).
10, Turwer C.D. & Ganpara J.T. “General Endocrinclogy™- (W.3. Bounders & Co) (1971,
11, All subject related bocks published by Medhya Praclesh Hindi Gronth Acndemy.
2 Supgestive digital platforms web links:

I b feawis b aanics.co r[i
‘2 htopsfenwikibo i i s
_mnu-.ugzsmmhmﬁﬂmm

-1!1 o hz.m vn.md-

Suggested equivalent onling:

1. hiips ko

Part D-Adssessment and Evaluntion

Sugygested Continuous Evaluntivn Methods:
Mavimutn Merks @ 100
Continuous Comprehensive Evaluation (CCE) : 30 marks

@ 00 0 0000 000 00600006 6 6 0 ¢ 00 00 © 00 ¢ 0 0.0 ¢

L'mversrr,' ]-_'.nau'. L i 170 minrks
Internal Assessment : | Class Test Assigament/Presentation 30 i
| Continuous Comprehensive |
| Bvaluation (CCE) _
‘ Fxternal Assessment : Section (A) . Very Short Questions 70
University Expm Swction: Scetion (B) : Shott Questions
|| Time: 03.00 Hours Sgetlon (C) : Long Guestions

NV 74
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Part A - Introduction
Program: Degree lass: B.Se. | Year: Third Sessioni2023-24
Subject: Biochemistry
1 | Course cede S3-BCHE3Q
2 | Coorse title Physiuloglcal Analysis
3 | Course type (Core Discipline specitic elective- 1 (Group B)
Course/Elective/Generic
Llectivey ncatlanahf....._}
4 | Pre-requisite (if anyj_ A To study this course, o student must have had the subject
Biechemistry in Diploma (second year).
5 | Course Learning Outcomes | On suecessful completion of this paper, students will beable 10
L) s Qet knowledge sbout the different componests of blnod.
» Leam sbout blood group and blood clotting.
» Measure blood pressure which is useful in determining carly |
stages of various diseascs,
1 Credit Value Practical-2
T Total Marks Bax. Marks (30+70) Min, Passing Marks: 35

Part B — Content of the course

| L-T-P; Total nw, of Hrs- 60 Hrs

Total MNo. gfL;cturu—Tutorlalg—Pmctinn! {In hours per weck}: 2 Hrslweek

List of experiments

MNo. of Lectures.

1. | Measurement of hlood pressure,

60 Hrs

‘Scparation of plasma and serum from blood,

Determination of bleeding tims and clotting time.

4. Biood group detsrmination,

5. | Delermination of RBC and WBC count in blood.

.. | Estimation of Hemoglobia by Sanli's method.

7. | Detection of nermal and shnormal canstiteents of urine.

Ho
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Keywords: Blood pressure, ool compoenents, bleeding time, clotting time, urine

constituents.

Part C — Learning Resources

Text Books, Reference Books, Other resources

1. Supgested Readings:
|, Gieatha M. “Practical Physiology™, Jaypee publication, 2017.

| 2. Nageswari K S, Sharma Rajecy, “Practical Workbook of Human Physiology™, Jaypee publication 20006,

{ 3, Juin AK., “Manuzl of Prectical Physiology”, Arya Publications; 5th edition 2018,

4. Varghney V.P., Bedi Mona, “Textbook of Practical Physiology”, Jaypee Brothuors Mediea]l Publishers;
201%.

5. All subiect related books published by Madhya Pradesh Hindi Granth Academy.

I 2. Supgestive digital platforms web links:

I. hitpesf) _nshibs o mp.gov.ing

i Sl-iggns['ed equivalent online: e
i Part D-Assessment and Evaluation
|

| Suggested Continuous Evaluztion Methods:

Internal Asséssment Marks External Assessment Marks
Olass Interaction MQuiz Viva Vooe on Practical
Attendince 30 Practics] Record File a0
Asglgrments Table werlt / Experinscnty
(Charts! Medel Seminar ¢ Rural Serviee/ |
Technalogy Dissemination’ Report of Excursion/
Lab Visite! Survey / Industrial visit) {

Total Marks : 100

£ o

=1
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% Part A Introduction
Program: Depree Class: B.Se, | Year: Third | Sesslon: 2023-24
Subject: Biochemistry
1 Course Code S3-BCHE4D .
2 Course Title Nutritional Biechemistry
3 | Course Type (Corv Discipline specific elective - 2 (Group B)
Course/Elective/Generle
ElegtiveVacationall...)
4 Pre-requisite (if any) Ta :1-.1537 this course, a student must have had the subject
Bioclemistry in Diploma (second year),
5 Course Learning outenmes Mfter suecessful completion of the coarse, (the student shall be able
L) ol
¢ Understand the impertance of nutritional hinchemistry and
coutribute to the health and walliness of human beings,
s (ei aequainted with biclogical role of macro and
micronutrients.
® Learn to cvaluste requirement of cnergy for various age
Eroups,
‘o Gain knowledge of ani-nuldent components of fouds,
» (el insight of processing metheds to relain the nutriional
guality of feod.
b Credit Value Theary -4
7 Tolal Marks Max, Marks; 30-70 Min. Passing Marks:35
Part B-Content of the Course

L-T-P: Total lectures- 60 honrs

Totat No. of Lectures-Tutarials-Practical (in hours per week): 2 Hours/week

" Unit

Topies

Mo, of
Lectures

NUTRITION AND ENERGY REQUIREMENT:
Basic concept of nutrition and its relation to health., |
Enerigy value of fvods, Direet and Indirect Calorimetry, thermal equivalent of oxygen, :

Balanced Jdien — Recermmended diclany sllowances (BDA) for various groups.
Gasal metabolic rate (BMR) — definition, measurement and fectors affecting it, encrgy

respiratory quotient (RQ), Speeilfic Dynamic action (SDA) of the faods,

12

LY

T g (% o /ﬂ%/

2
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| [ raquirerent for vartous groups in human beings. [
: Keywords: Nutrition, calorimelry, respiralory gquotient, BMR, SDA, balance diet.
2 NUTRITIONAL QUALITY OF CARDOIIYDRATES AND LIPIDS: 13
Digestion and absorption of Carbohydmtes.
Nutritiona] imporance, requirsinent and biolegical funstions of various disiary
carbohydrates, available and unavailable carbohydrates, Special role of the non-starch
| polysaceharides.
Digestion and absorption of lipids.
Nutritional importance, reguitement and biological functions of various distury lipids,
Essentisl fatty acids and their physiolopical significance.
Keywords: Available and anavailable carbohydrates, non-starch polysnccharides,
| | dietary lipids, essential tuily acids
& NUTRITIONAL QUALITY OF PROTEINS, 12
| Digestion aud absorption of protzins,
| Nutritional impertance, requirement and biological [unctions of various diefary
proteins.
Essential amino acids, Quality of proteins, digestibility coellicient,
Mot protein utilization (RPU) biological valus of protein and amizo goid Beore;
! Protein digestibility-comected amino £eid scores (PIICAAS)
' Nitrogen balance and factors influencing it.
Keywords: Esszotial amino acids, protein quality, NPL, biolugical value of pratein,
nitregen balance _
4. NUTRITIONAL CHARACTERISTICS OF VITAMINS AND MINERALS; 12
Virmins- Structure, dietary sources, biochemical function and deficiency disorders of
Fut soluble and waser soluble vitamins, Hy pervitaminosis. :
| Minerals- Nutritional signilicunce, sources, daily requirement and deficioncy disorders
- of digtary calcium, phospaorus, magnesium, iton, zing and copper, Minsral wxicity.
Keywards: Fat seluble and water soluble vitamins, nutritional significance of
minerals, hypervitamingsis, mineral toxicity.
5. TFOOD PROCESSING AND NUTRITIONAL DISORDERS: 12
Food  processing methods and loss of nutrients dusing proccasing nnd cooking.
Naturzlly occurming enti-nulsients.
Disorders related 0 nuinticn - Frolew-encrgy malnutrition (PEM), Starvation,
| Obouity.
Keywords: Recommended distary allowances, food processing, snt- nutricats, PEM,
suarvation obesity g !
HeywordsTags: -
Part C-Learning Resources

Texl Books, Reference Books, Other resources

H3
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L. Sugpested Readings: |
1 Antin, ¥ 2. and Abraham, “Clinicat Distetics and Nutrition”, P. Oxford University Press, Delhi, 2002, 47 |
adition.
2. Davidson and Passmore, *Iluman Nutrition snd Dietetics”, Churchill Livingstone 1986, 8% revised
edilion
3. Ehubhanginl 4. 1, *Nutrition and Dieteties”, MeGraw hill education India, 2017, 4™ adition.

4. Bamjt M.5., Rao; M.P. and Reddy, V. “Textbook of Human Nutrition™, Oxfard & 1BH Publishing Co.
Pyt Ltd,, New Delhi, 2009,

5. Chatterjea MM, and Shinde, R. “Texi book of Medical Biocheristry™, Jaypee Brothers, Medical
publishers.2012, 8 edition.

6. Swaminathan M.S,, “Advansed Textbouk on Food and Nutriton”, Vol. | & 11, The Bangalore Printing
& Publishing Co. Lid Bangalors, Z0C8,

7. Khunna, K., Gupty, 8. and Seth, IL., “Text book of Mutrition and Dictetics™, Fhoenix Pub. Bouse Pyt
Ltd., New Delhi, 2016, 6™ edition.

8. Raobinson, C.H, and Lawler, MLE., "MNormal and Therapsatic Nutrition™, Macmillan, Wew York, [ 990,
17" edition,

8. Babarval B,, “Applisd Nutrition And Healih”, Common, Wealth, 1999

10. Gopalan C., Rarma Sastri, BV, and Balasubramian, 8.0, "Nuteitive Value of Indian Foods”, NN, 1C

2014, 4™ edition.
11. All subject related books published by Madhya Pradesh Hindi Granth Academy.

¥

2 Suggestive digital platforme web links
1. hitocdfwwwehiitannica, com

2. httodfenwikiboos.ongivikl/ Diochemistry

3, wwwimphindisranthacademy.ong
4, hutpsiivowew eshilsha mo.pov inmpdhe/

Buggested equivalent online eourses:

I. hitps: telac.in

¥

Fart D-Assessmuent and Evaluation

| Suggested Continuous Evaluation Methods:
{ Ilesimum Marks : 100
| Continuous Comprehensive Evaluation (CCTD - 30 marks

University Exam (UE) T marks
Internal Assessment : Class Tesl Assignmenl/Presentalion 30
Continious Comprehensive
Evaluation (CCE)
External Assessment : soection (A) @ Very Short Questions 70
. —
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Universily Exam Scction: | Section (B) : Short Questions
Time : 03.00 Hours Section (C) : Long Questions
Any remarks/ suggestions: . =
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Part A Introdoction

Prosram: Degree

Class't B.Se. Year: Third Session: 2023-24

Sulbiject: Biochemistry

1 | Course Code

S3-BCHE4Q

2 Cuuﬁc Title

Techniques in Nutritional Biochemistry

3 | Course Type (Core
Course/Elective/Generle
Elective/Vocational/,....)

Discipline specific elective = 2 (Group B)

4 | Pre-requisite (if any)

To study this course, a student must have had the subject
Blochemistry in Diploma (second year).

8 | Course Learning
putcomes (CLO)

Afer successiul completion of the course, the student will e ehle 10!

+ Got &n insight of Nuritional Biochemistry and importance of
nutrients.
Develop skills of qualitative and guantitative analysis of nutrients.
Understand the analysis of nutritional quality of food.
Lewn e parameters of biochemical process for emergy
requirement for human nutritien,

§ | Credit Value

Practieal-2

7 | Total Marks

Max. Marks: 30+70 " Min. Passing Marks: 35

Part B- Conlent of the Course

“Fotul No. of Lectures-Tulurials-Practical {In hours per week): 2hours per weel

[-T-P¢ Faotal Number of Hrs-60 Hrs

SNo. |

List of Experiments i No. of Hours

. | Estimation of protein in pulses. i 60 Hrs

Determination of acid number, saponification and iodine value in oil.

Separation of egg proteins and their quantification.

Estimetion of toa. fats in milk,

2
i
1, lsolation of casein from mllk-_amd its quantification.
3 . :
6

Estimation of moisture conlent of food.

= | Estimation of calcium, phosphorus.and iron in leafy vegetables.

L

8, ] Estination of ascorbic acid (Vitamin C} in-citrus fraits,

- J(T _
T e [
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I 9.
|' T
|

| Estimation of Riboflavin and Vitamin A in food/vitamin taslet,

Anthropematric identifications for Kwashierkor, Marasmus and Obesity,

11. | Determination oF EM and BME.

| 12. | Batimation of calorific value of food

L3

| Estimation of oxalate and flavonoids in raw and cooked food.

Keywords(Tags: Fgg proteins, Vitamins in food, Minerals in food, calorifie value, BMI, BMR. it

Part C-Learning Resourcis

Text Boolks, Reference Books, Other resvurces

1. Sugpested Readings:

i

. Yadav A, Arora M., “Practival manval for Nutrition and distetics”, Kalpaz Publication, 2019.

¥
H

. Robinson C.H. and Lawler M.E., “Normal and Therapeutic Nutrition™, Mausmillan; New York. 1980,

. Gupte RC. and Bhargava 3., “Practical Riochemisine”, CBS Publishers & Dristributors 2006, %

.
| 2. Supuestive digital platforms web links
1 bttps:ffwww eshlksha mp.gov.in/mpdhe/

Pender F.. Van kaathoven N, “Nurrition and Distetics: A aractical Guide to Narmal and Therapentic
Nutiition in Climeat Practice”, Nelson Thrones Lid,, 1944,

17" edition.

Sadasivan 5. and Monickam A, *“Biochemical methods “, New age internationa)
pubitcntinn.!l}lﬂjm edition.

edition.
All subject related books published by Madhya Pradesh Hindi Granth Academy,

Suggested equivalent online courses: i

Part D-aAssessment and Evaluntion

Suggested Continuous Evaluation Methods:

| Internal Assessment Marks External Assessmient Marks
Class Tnigraction /Quiz i iile Viva ¥oce on Practical
Attendance 30 Practical Recond File 70
Assignments Table work / Experiments
(Charte! Maodel Seminar / Bursl Service!
Technalogy Dissemination” Report of Bxcursien/
Lab Visits' Survey / Industrial visin

Totnl Marls ¢ 100

- thﬁ/ T .
-
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Part A Introduction

Program: Degrie

Class: B.Se.

Years Third Session: 202324

Subjest: Biochemistry

| Course Code

i

SI.BCIE2T

s Course Title

Fuod Biochemistry and Technology

3 Course Type (Core
Course!Elective'Generic
Elective/Vocational/.....)

Minor {

4 [P r]é—r'vqu'i;itu (il 2oy)

T'o study this course, a student must have had the subject
Biochemistry in Diploma (second year).

(CLO)

) Course Learning oufeomes

ablz to:

I After successful completion of the course, the student will be

Learn ths importance of food biochemistry and
technology for haalth and wellizess of the mankind.

Grasp the funetionsl role of fuod components and their
importance in food products.

Get insight zbout food manufacturing, processing ond
presarving.

"6 | Credil Value

Theory -4

7 | Total Marks

Max. Marks: 30+70 Min: Passing Marks: 33

L-T-F Total lectures- 6l hours

Part 'E-'Cp:y'_tent'o[ _tEe Course

Total MNo. of | aetures-Tutorials-Practival (In hours per week); 2 Hoursiweek

Umnit

Topics

Mo, of Lectures

and [Els,

1. | CONCEPT OF FOOD BIDCHEMISTRY:
Pasic food groups- Enerpy giving, body building and protective food.
Maecranutrients - Sources and biological functions of carbohydrates, proteins

Micronutrients - Sources and biological importance of vitamins and minerals.
Importance of edible fibre and woter.
Funetional foods: milk, ere, prebiolics, brobiolics.

Key words: Macronulisnts, micronutrients, edible fibre, prebiotics, probioties.

12
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2. FOOD SPOILAGE AND I'OOD BORNE DISEASLES: 12
Biochemistry of food spuilage and food contamination.
Types of food speilage and factors affecting it (Physical, chemical, microbial),
Spotlaxe of different foods- meat, fish, poultry, fruits, vegetables, cercal and
cereal products, milk and milk products, |
Outline of various food borne diszases and food poisoning.
Keywords: Food speilage, food contamination, feod borne dissasss, food
polsoning, e e
A, FOOD ADULTERATION AND PRESERVATION: 12
- Commonly used food adultarants and thew harmful effects, detection of food
{-ddulterants.
 Importances of food prescrvation, Varous phiysical and chemical methods for
{ food preservation.
| Key words: Food adulteration, food adulterants, detection of food adulterants,
| foud preservation, -
4, FOOD PROCESSING AND TECHNOLOGY: 12
- Diairy industry- bagdling of milk, purity cheek of milk, thermal processing,
Pastewrnization (LTLT and HUTST), Stealizatton, Fermentation of milk and
fermented milk produets {Cheese, yopurt erc), evaporsted and dried milk
products- Milk powder, infant formula milk.
Bakery- Introduction to baking, bakery ingredients: and their functons,
machines and equipoents,
Testing of Nour, Manufacturing of bread, cake and bisouily,
Keywords: Dairy, pasteurization, sterilization, milk fermentation, bakery,
- | intant formula milk, :
£8 FOOD ADDITIVES AND FOOD SAFETY: 12
Brief outline of Food Addit:ves - rele and types of flavouring agents, leavening
agents, emulsifiers, siabilizers,
Food Safety and Assurance Syctem- Need, Benefits and Preiples of Hazard
Anaiygis Critical Control Poing (HACCP),
Keywords: Food additive, flavouring agent, leavening agents, emulsificrs, food
stabitizers, HACCP.
Keywords Tags;

Part C-Learning Resources

Text Books; Reference Books, Other resources

1. Sugpested Readings:

1. Preseott 8.C. & Dunn C.G., “ludustrial Microbiology”, CBS Publishers, 1982, 4 od,
2. Jay I M. “Modern Food Microbiology”, CBS Publishers, 2004, 7' od.
3. Casida L R, "Industrial Microbiology™, New Age International Pvt. Lid., 2019,
4. Pelezar, Chan, and Krieg, "Mierobiology”, MeGraw Hill, 1085, 55 ad.
5. Mathlouthi M., “Food Packaging and Preservation" (theory & practice)-Blsevier
Apnlied Science Publisher, London and New Yok, 1994, [®ed.
_6. Stanley 8. & Roger C. G, “Food Packaping”, The AVI Publighing Company Ine,, 1980.
i 7. Robinson K. K. "Modem Dairy Technology™, (Vol. 1&2), Elsevier Applied Science Pub., 1996.
8, Herrington B.L. “Millc & Milk Processine”, MoGraw-Hill BookCompany, 2000,

n ——

50
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9. Shubhangini A. J. “Human Nutrition and Dietetics”, McGraw Hill Fducation India. 2017, 4" ed.

1 Swaminathan M.5., "Advanced Textbock on Food and Nutbrition”, The Bangalore Printing &
Publishing Co, Ltd., Vol T.&I1, 2014

11, All subject refated books published by Madhya Pradesh Hind: Granth Academy,

2. Suggestive digital platforms weh links

http /fwww. britannica.com
http ffenwikibooks.orgfwiki/Dochemistry
www mphindigranthacademy.ora

Coll o v

Suppested eguivalent online eourses:

1. hitpssdinptelacin

i3 Part D-Agzessment and Evaluation Z_E
| Suggested Continuous Evaluation Methods; :
Maxiroum Marks ; 100
Continuous Comprehensive Evaluation (CCE) : 30 marks
University Exam (UE) 170 marks
Internal Assessment : | Class Test AssigomentPresenialon 30
Continpous Comprehensive :
Evaluation (CCE)
| | External Assessmenl ; Seetion (A} Very Bhort Questions 70
! Universily Exam Seeticn: Seetion (B) : Short Questions
| Tiane . 03.00 Hotrs Section (C) : Loag Questions _
Any rewarks/ suggesrions: : =

s\
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Part A Introdu 'r!iu_n

b1 b

Program; Degrec | Clas 5*: B.Se.

Year; Third

Session: 2023-24

Snbject: Blochemisiry

"1 | Course Code |

S3-BCHE2ZP

2 Course Title

Biochemical analysis of food

3 | Course Type (Core
Course/Elective/Generic
LlectiveYocational/,...)

Minar

4 | Pre-requisite (If any} To study this course, a student must have had the subject
Biochemistry in Diploma (second vear),

5 | Coursc Learning
| vutcomies {CLO)

After successful completion of the course, the student will ba ablz to;

* Getan insight of Food Bivchemistry and importance of mitrients.
*  Develop skills of qualitative and quantitative analysis of nutrizals.
*  Underslund the analysis of muritional component of foed.

[ Credit Value
7 | Totul Marks

Max. Marks: 3070

Practical-2

Min. Passing Marks: 35

Part B- Content of the Course

L-T-P: Total Number of Irs-60 Hrs

Total No. of Lectures-Tutorfals-Practical fin hours per week): 2hours per week

Lowry's method.

2, | Quantitative estimation of Aseorbic aeld from any citrus fruit by titrimetric method.

3 Isolation of casein from milk and its quantification.

i 1} WILET e
1 | Qualitative and quantitative bacteriolcgical examination of milk.
5 Quantitative estimation of Caleium and phosphorus in milk

6 | Microbial analysis of fruils and vegetables,

=1

Quantitative estimation of gluten content in bakery Muur (Processed wheat flour),

X leplation of Yeast from cord.

SNy, | List of Experiments | Mo, of
] ' Hours
1 | Extraction of soluble proteins from eny food material and their quantification by G0 Hrs
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9

Qualitative detection of adulierants in edible oil, pulses and milk. ‘ |

Keywords/Tags: Vitamins in food, Minerals In food.

“Part C-Learning Resources : :

Text Books, Reference Books, Qther resources

.
2

A.

1.

1. Suggested Readings:

Yadav A, Arora M., “Practical manual for Mutrition and digtetics™, Kalpaz Publication, 2015,

Ponder F., Van kaathoven M., “MNutrition and Dictetics: A praetical Guide (o Mommal and Therapeutic
Nutrition in Clinizal Practice™; Nelson Thrones Lid., 1994,

Robinson C.H. and Lawler MR, “Mommnal apd Therapeutic Nutrition”, Macmillan, New Yook 1950,
17" edition.

Spdagivan 5. and = Manickam A., “Biochemical methods *, New age intemational
publicarion, 201 8,3 edition.

Gupta R.C. and Bhargava S., “Practical Biochemisiry”, CBS Publishers & Distributors 2006, 4™
edition.

Allsubject related books published by Madhya Pradesh Hindi Granth Academy.

2, Suggestive digital platforms web lnks

hitkpssd fwanna eshikshampgov.ind mpdh e/

Suggustu{]. equivalent onling courses:

Part D-Assessment and Evaluation

Sugpested Continuous Evaluation Methods:

Internal Assessurent Marks External Assessment Marks
Class Interaotion /Ol Wiva Voow on Practical
Attendanoe 30 Practical Wecord Fils 10
Azsignments ‘Taale work ¢ Experirmenls
{Chasts! Model Seminar / Rural Servies/
Technology Dissemination/ Report of Exéursiond
Lah Yisils' Survey / Industrial visit)

Total Marks ¢ 100

WA 0 V] Cans



