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VEER NARMAD SOUTH GUJARAT UNIVERSITY, SURAT

Undergraduate Program
In

Biotechnology
[3 years (Degree) & 4 years (Honours/Honoul.s with Research)I

iEiii



Program Outcome (PO):

I.     Stron foundation   in   biolo ical    sciences: Students   will    have   a   comprehensive
understanding    of    fundamental     concepts     in    biology,    genetics,    microbiology,
biochemistry,  and  molecular  biology.  This  knowledge  will  provide  a  solid  base  for

further specialization in biotechnology.

2.    Practical laboratorv skills: Learners will gain handscon experience in various laboratory

tcchniqucs and instruncnfation commonly used in biotcchnology rcscarch and industi.y.

Tliis    includes    DNA/RNA    isolation    &    purification,    DNA    sequencing,    protein

purification, cell culture, genetic engineering, and bioinformatics.
3.    Critical  thinking  and  oroblem-solving  abilities:  Through  coursework,  projects,  and

research  opportunities,  students  will  develop  analytical  skills  to  identify and  address

scientific  problems  in  the field  of biotechnology.  This  involves  experimental  design,_'.      __        -----  ' .------------.---.------.
data analysis, and interpretation.

4.    Knotwled e of biotechnolo ical techni ues and a lications:  Students will  lean about
the latest advancements in biotechnology, including genetic engineering, gene I.he,rapy,

bio-molecular  engineering,   and  synthetic  biology.   Learners  understand  how  these

techniques    can    be    applied    in    various    sectors    such    as    healtlicai.e,    agi.iculture,

environmental science,  and  pha`-maceuticals.

5.     Reseai.cli  ex el-ience: Many pi.ogi.ams  offer  I.eseai.ch  opportunities.  allowiiig  sludents

to work on cutting~edge projects alongside facully membei.s or industry pi-ofessionals.

This  hands-on  research   experience  will   enhance   their  undei.standing  of  scientific

mcthodologics and fostcr innovation in biotcchnology.

6.    Communication    and    teamwork    skills:    Collaboration    is    an    csscntial aspect   of

bioteclinology.     Through     group     pi-ojccts,     prcscntations,     and     scientific    wi-iting

assignments,  students  will  develop  effective  cominunicati'on  skills  and  the  ability  to

work collaboratively with peers, scientists, and industry professionals.

7.    Ethical  considei.ations: Biotechnology has  ethical  implications,  and  learners will  gain

an  understanding  of the  ethical,  legal,  and  societal  aspects  associated  with  the  field.

This knowledge will help them make informed decisions and contribute responsibly to
the biotechnology industi-y.

8.     Entl.e I.eneur   Skill: In   addition   to   scientific   knowledge,   the  program   may   foster
entrepi-eneui.ial  skills  and an entrepreneurial mind-set. This includes teaching leamei.s

how  to  identify  mai.ket  oppoi.tunities,  develop  business  plans,  understand  intellectual

pi.operty   I.ights,   and   navigate   the   commei.cialization   process   for   biotechnological
innovations. These ski Its can empowei. students to turn scientific discoveries into viable

products or services, start their own biotechnology ventui.e, oi. contribute to  the growth
of existing biotech companies.

Overall,  a  4-year  iindergTaduate  pi.ogi.am   in   Biotcchno]ogy  witli  lionours  &  honours  with

rescal.ch will  equip student with a stroiig theoretical foundation, practical skills, and the ability

to  conti.ibute  to  the  advancement  of bioteclmology  thi.ough  research  and  innovation.  It  can

prepare them for further academic pursuits,  such as  to  pi.ovide a solid  foundation  for various
careei-paths in biotechnology research,  industry,
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Semester-I:-` Coul.Se:  `B,I-MJ-101 : Introdtiction to `Biotechno]ogy        r+f
Coui.se Code fBFEF=prJ;;*>Q2.~==      `       '..  +                    _.   „~rf   ,`  „.  `  ,`..

Course Title                 .i \\¥|ii-€t:bducfiLbn-toBi-ote,chnology
Credit \,`3\``

Total engagem`ent,  , \i: 3'Zcrfdits x  15 Hours = 45 Hours
Teaching.p.ei. week i : ='.3;a,fi_:.i

Miiiimum weeks        ,perseme`€ter``-Its:`veeeks,('Including. classwork, ckamination, preparation & holidays)
(I    `r,,.                                                         _                                                                                                         :.

Effective t`i.o'm 2023-202-`4L :
Puipose of Cblji.se--'?

~W`ith'+:ifi`e-:rd:sTe-]=of-cu`it-ing-edige.5bibte6hnolo8y,riankin.d`:ire`~cunently
Ape                               .           >iJ,

::gj*!;]t§i:%:_~:qu::`>ra:I;c:i¥:e::rig:'ln:dndg±¥r=:u':e;S:I:e::es::a:n£::I:::an:i¥;iicy°Lnr±h§
-Fro4cesses. `  `-

Coui.se Objective

i.-.=..-..i-i.-i'.'i.i-.----..i-.-....--iiii.`'-...--.

dents withchnology,0ams'to,fie'ldof

:Br-6rechnol.o`gy..,.,

Course Outcomes --' • `CO I : To ,upders[and the basic concepts, history and knowledge about
-in     {ri    of BiQte-chnology  by  learfning  its  global  impact  on  society  as

:~   .i,.  [wellfas-environment.
£C,6`2-: Stud-`;-n;s-will lean abou[``rihe recent advaiiccmcnt and trends in
~     -.      bigte-clmology  s.ector  both  pti.b-lia-and' privet  sector,  different

initiatives to encourage and motivate students to explore diverse
avenges  such  as  reseifeh  funding,  start-up  endeavLour.'s* skillT   .'i`
orjeEted training, and employment opportunities.

C.03 : A.cq±u.ire knowledge in stude.nts ofbiotechnology enabling them
applications in industry and research.

Mapping betweenCo;withPSos .      `       PSO]..   P.S02.  .PSO.3     PS_04_`   PS.05  I  PS06     PS07     PSO8
CC)1

C02
C03

Pre-requisite Biolojzy
Course Cofitent UNIT-1 :  Basic Concept of Bioteclmology: Teaching

`Introduction,   Definition   of   Biotechnology,   History   of` Hours:   12

Bic!te.chnology,        Old        and       New        Biotechnology,:
BiotechnQlogy as  inter-disciplinary  ai.ea,  Different  colors
o.f`  Biotechnology;J   Biotechnology:    Three    component
central   core,  Global   impact  and  current  excitement  of.-
•Biotechnology.

UNIT-2:  Biotechnology in State and Nation: Teaching

Role   of  GSBTM,   STBI   and   GBRC;   Innovat-ion   and Hours:  15

Entrepreneurship    Ecosystem,    Incubation    centres    and
Regul-atoi.y  bodies;   Inti-`oduction.  to  DBT,  Autonomous

`.i-,\`.='`



institutions  of DBT,  Public  Sector  undertaking of DBT,
BTIS-NET, Introduction to ABLE.

UNIT-3: Applications of Biotechnology Teaching
Agricultural     Biotechnology,     Medical    Biotechnology,. Houl.s:   18I

Environmental    Bioteclmology,    Food    Biotechnology,
Industrial        Biotechnology,        Genetic        Engineer.ing,
Econoiiiics     and    Biotechnology:     Advent    of   Econo-
Biotechiiology.

Reference Books •      Sobti,    R.    C.,    &    Pachouri,    S.    S.    (2008).    E`TseH!z.cz/s    o/

Bz.ofe'c`AJ7o/cl6JjJ  (I st ed)  Ane Books Pvt.  Ltd.
•      Smith, /.  E.  (2009). Bz.ofecfe#o/og)/ (5th ed). Cambridge

University Press;
httDs://doi.ore/10.1017/C809780511802751•Ratledge,C.(2006).Bczb.!.c.bi.o/ccfe"o/og// /2"6/   (1st`  ed),

Publisher:         Cambridge         University         Press,         ISBN:
9780511802409.  httos://doi.ore/10.1017/C80978051180240

•     Gupta, P. K. (20\0). Eleinents of biotechnolc)gy (2nd ed).
•      Singh,    8.    D.    (2010).    Bz.o/ecA#o/og);    (4th   ed),    Kalyani

Publishers.
Dhoey, R. C. (202.2.). A textbook Of Biotechnology,  S.  Chand
(5th ed).

e-learning resources httDs://dbtindia.gov.in/
httDs://btm.guiarat.gov.in/
httDs://gbrc.guiarat.gov.in/
httDs://stbi.guiarat.gov.in/
httDs://dbtindia.gov.ill/scientific-decision-units/comDutational-
biology/btis-network
httD://www.btisnet..gov.in/
httDs://ableindia.in/

Teaching Classwork, Discussion, Self-Study, Projects, Seminars and/or Assignment
Methodology r

Evaluation Method
30% Intcmal assessment bascd on class attendance, pa.rticipation, class test,

quiz,  assignment,  seminar,  internal exainination,  etc.  70%  Extcmal based
on semester end University ex.amination



VEER NARMAD SOUTH GUJARAT UNIVERSITY, SURAT
Undergraduate Program in Biotechnology (8. Sc.)

(3 Years Degi.ee; 4 Years Honours/Honours with Research)

Semester-I:  Course:   BT-MJ-102:  Cell Biology
Coui-se Code BT-MJ-102
Course Title Cell  Biology
Credit 3

Totalengagement 3  Credits x  15 Hours = 45  Hours

Teaching perweek 3h

Millimumweekspersemester 15  weeks (Including classwork, examiiiatjon, preparatiori  & holidays)

Effective from 2023-2024
Purpose of The goal of this course is to introduce students with a very basic knowledge
Coul.se and   understanding   of  the   basic   unit   of  life:  .the   cell,   its   structure,

composition and  function.
Coul.se The course will stand on  its utility towai.ds leaming and implementing the
Objective aspects towards basic cell  biology.
Coul.se The student at the completion of. the coiii.se will  be able to

-o uteoliies CO I :  Uiidei staiid the stiucture and  fuiictioii_of_eukar_yotic_and_pi.okar.yotic
cells.

C02:  To be familiar with  all  the cell  orgatielres.
C03:   Students  will  acquire  detailed  knowledge  of how  a  ccl]  divides
leading to the growth of an organism.

Mappingbetween COswitllPSOs PS0l    PS02    PS03    PS04    PS05    PS06    PS07 PSO8
Col I
C02 I
C03 I

Pre-I.equisite Biology

Coul-se UNIT-.1:  Cell as a Basic unit of Living Systems: Te.aching
Content Discovery   of   cell,   The   cell   theor.y.    Ultra   structt!re   of  a Hours: 12

eukaryotic   (plant   and   animal   cells)   and   prokaryotic   cell,
Structural organization and functions of plasma membrane.and
cell wall of eukaryotes.

UNIT-2:  Cellular Organelles: Teaching
Structure   and   functions   of   cell   organelles-   Endoplasmic Hours : I 7
i.eticuluni,      Golgi      complex,      Mitochondria,      Chloroplast,
Ribosomes,     Lysosomes,     Pei.oxisomes,    Nucleus    (Nuclear
envelope with nuclear poi.e complex, Nuclcolus, Nucleoplasm
and Chromatin). Vacuole, Cytosol and Cytoskeleton structures

(Microtubules, Micro filaments and Intermediate filaments).
/

c#

a



UNIT-3: Cell Division: Teaching
Cell  cycle-  Cell cycle z.n w.vo, Control of cell cycle. M Phase: IIours : 16
Mitosis       and       Cytokinesis-       Prophase,       Pro-metaphase,
Metaphase,  Anaphase,  Telophase.  Forces required for mitotic
movements,   Cytokinesis,   Meiosis-   The   stages   of  meiosis,
Genetic  recombination  during  meiosis.  Various  cell  division
mechanism in prokaryotes.

Reference •     Gerald Karp (2014). Cell Biology VII Edition. WILEY.
Books •      Lodish ef cz/ (2008)..Molecular cell Biology. VI Edition. Freeman

& Co, USA.
•      De  Robertis,   E.D.P.  and  De  Robertis,  E.M.F.   (2006).   Cell  and

Molecular Biology. VIII Edition. Lippincott Williams and Wilkins,
Philadelphia.

•     Cooper,  G.M.  and Hausman,  R.E.  (2007). The  Cell:  A Molecular
Approach.  IV  Edition.  ASM  Press  and  Sunderland,  Washington,
D.C.;  Sinauer Associates, MA.

e-leaningresources SWAYAM (https://swayam.gov.in/)

Teaching Classwork,  Discussion, Self-Study, Projects, Seminars and/or
Methodology Assignment

Evaluation
30%  Intei.nal  assessment  based  on  class  attendance,  participation,  class
test,  quiz,  assignment,  seminar,  internal  examination,  etc.  70%  External

Method based on semester end University examination



VEER NARMAD SOUTH GUJARAT UNIVERSITY, SURAT
Undergradu.ate Program in Biotechnology (8. Sc.)

(3 Years Degree; 4 Yeai-s Honours/Honours with Research)

Semester-I: Course: BTP-MJ-1 : Practical
Course Code BTP-MJ-I
Course Title Practical
Credit 2

Total Engagement 2 Credits x 30 llours = 60 Hours
Teacli]iig pei. week 4 h X  I  day  = 4 h
Minimum  weeks  persemester 15  weeks (Including Classwork, examimtion, pi.eparation,  holidays etc.)

Effective from 2023-2024
Purpose of Course Tlie purpose of this course is to provide participants with a comprehensive

understandiiig    of    laboratory    safety    practices,     essential.    laboratory
equipment,  sterilization  teclmiques,  proper handling  of laboratory  waste,
and various staining and counting.procedures commonly used in scientific
reseai-ch and analysis.

Course ObjcctivQ The  objective  of this  course  is  to  equip  participants  with  the  necessai.y
knowledge  and  skills  I.elated  to  laboratory  safety,  equipment  operation,
stcrilization     tccliniqucs,     waste     managcmcnt,     and     stairiing/counting

procedui.es.
Course Outcomes By the end  of this course,  students will have:

•  -Developed  a  s-ti-ong  understah-dirig  Of Tat;Of.atory  safety  rules  arrd -
regulations.   eiisuring  their  ability  to  create  and   maintain  a  safe
wo].king environment.

•     Acqujrcd  knowledge  ofthc principles,  working  iiiechanisms,  and
applications  of key  laboratory  instruments,  enabling  them  to  use•       these instruments effectively in scientific research and analysis.

•     Gained expertise  in the principles,  working mechanisms,  and  uses
of   sterilizers,    allowing   them    to   properly   sterilize    laboratory
equipment and materials.

•     Mastered the techniques for preparing and sterilizing glassware and
culture   media,   minimizing   contamination   risks    ill   laboratory--e3tperimerits.

•      Gained    awareness    ot.   propel.   waste   .disposal    and    segregation

practices,    contributing    to    environmentally    friendly    and    safe
laboratory operations.

•     Acquired practical skills in DNA staining iisiiig schiff's reagent and
A//;.ifi7z ccpcz peel,  facilitating genetic analysis.

•      Developed  tlie  ability  to  study  and  identify  divisional   stages  in

mitosis  i`sing onion root tips,  enhancing  understanding of cellular

processes.
•     Attained  knowledge  and  proficiency  in   identifying  Barr  bodies

from Buccal smears, aiding in genetic investigations.
•      Gained   practical   experience   in   Geimsa   staining   for  blood   cell

analysis,  enabling  them  to  identif.y  and  study  vaiious  blood  cell
tyT)es. ¢,



® Acquii.ed     the    skill     to     perfolm     R.     8.     C.     counts    using    a
Haemocytometer,  t`acilitating quantitative  analysis  in  hematology.

Mappingcoswith PS betweenOs I PSOI        PS02       PS03     |PS04       PS05     |PS06       PS07     |PSO8
CO Ill-----111111
I-10 I--111111111111-11111111-Ill-I

Pr_e-requisite Basics of Biology, Biotechhology, Biochemistry, Microbiology

Coui.se Content
I. Understanding laboratory safety and rules.
2. Principle, woi.king and use of: Microscope,  Incubator, pH meter &

Centrifuge.
3. Principle,   working   and   uses   of   sterilizer:   Hot   air   oven   and

Autoclave.
4. Preparation and sterilization ofglassware's and Culture niedia.
5. Laboi.atory waste and biomedical  waste disposal and segregation.
6. DNA staining by Schiff's reagent using peel of<4//rim c'L>pcz.
7. Study ofdivisional stages in mitosis from onion root tips.
8. Barr body from Buccal smear.
9. Geimsa staining of blood cells.
10 .  R.  8. C count by Haemocytometer.

Reference Books I:'atct. I+. (2.OL9) Experimental Microl]iology vol  1  alid vol
2,  i//i ed. Aditya Publication.
Nigam, A.  and Ayyagari, A. (2007) Lab Manual in Biocliemistry`
lmmunology and Biotechnology, Tatzi MCGraw-Hill  Publishing
Company, New Delhi.
Aiieja, K. R. (2014) Laboratory Maiiua[ ofMicl.objology and
Biotcchnology, McdTech, Scientific lntcmatioiial Pvt.  Ltd., Now
Delhi.

TeachingMethodolog
y

Laboratoi.y work, Journal preparation

Evaluation Metliod 30%   Internal   assessment   based   on   class   attendance,   participation,   intei.Hal
examination, ctc. 70% External based onsemcstcr end Univer`sitv examination

i,-i,.....,



VEER NARMAD SOUTH GUJARAT UNIVERSITY, SURAT
Undergraduate Program in Biotechnology (8. Sc.)

(3 Years Degree; 4 Years Honours/Honours witl} Research)

Semester-II: Course:  BT-MJ-201 : Biochemistry of water
Coui.se Code BT-MJ-201
Coui-se Title Biochemistry of Water
Credit. 3
Totalengagement 3  Credits x  [5  Houi.s = 45  I-Iours

Teaching perweek 3h

Minimum weekspersemester I 5  weel(s (Including classwoi.k, examination,  preparation & holidays)

Effective fi-om 2023-2024
Purpose of 1{  provides  a  comprehensive  understanding  of the  fundamental  I.ole  of
Course water   plays   in   biological   systems.   It   is   designed   to   provide   solid

foulldation  for understanding the  inti-icate  interplay  between  water and
biological  systems.

Cou'.se By  exploi.ing  the biocliemistry of water,  students  will  gain  insights  into
Objective its unique physical and chemical pi.operties, including hydi-ogen bonding,

polai.ity and  its  influence  on  bio-molecular inter-actions.  Undel.standing
these principles  is vital  for compi.ehending .various biological  processes,_
such    as    enzyme    catalysis,    protein    folding,    and    the    stability    of
biomolecules.

Coul.se COT:    Upon    completing    this    unit,    student    will     liave    a    strong
Outcomes understanding of the evolution oflifc on Earth, the chemical foundations

of biochemistry, and the weak intei.actions in aqueous systems. Tlicy will
bc equipped with the knowledge and analytical  skills necessary to study
biological     systems    at    the    molecular    level,     interpret    biological

phenomena, and pui.sue further studies or careers  in life sciences.
C02: By the end ot`this unit, students should have a solid understanding
of the  ionization  of water,  weak  acids,  and  weak  bases,  as  wiell  as  the

pi.inciples-and lneclianisms  behind-buffering  against -pH-changes   in
biological systems.
C03:  The  topics  on  water as  a  reactant  and  the  fitness  of the  aqueous
environment   foi.   living   organisms   aims   to   provide   students   with   a
comprehensive undei.standing of the, role of water in chemical reactions
and its significance for sustaining life.

Mappingbetween COswithPSOs PSOI     PS02    PS03    PS04    PS05    PS06    PS07    PSO8
COT

C02
C03

Pre-I.equisite Chemisti.y,  Biology

coui.se coiitent UNIT-1 : Introduction; Landmarl(s in the evolution oflife on    Teaching
Earth;    Chemical     foundations    of.    Bioclieiiiistry;    Weak     Houi.s:  20
interactions in Aqueous systems.

1t:,
10



UNIT-2:  Ionization  of water,  weak  acids  and  weak  bases; Teaching
Buffering against pH changes in biological systems. IIours:  15

UNIT-3:  Water  as  a  reactant;  The  fitness  of the  Aqueous Teaching
Environment foi. Living Organisms. Houl.s:   10

Refei.ence •      Nelson,  D.  L.  and-Cox,  M.  M.  (2017)  Lehninger:  Pi.inciples  of
Books Biochemistry 7t'` Edition, W. H. Freeman, Macmjllan Learnmg,

New York.
e-learniiigresources SWAYAM (https://swayam.gov.in/)

Teaching Classwork, Discussion, Self-Study, Proj.ects, Seminars and/or
Methodology Assignment

Evaluation
30%  Internal  assessment based  on  class  attendance, participation,  class
test, quiz,  assignment, seminar,  internal examination,  etc.  70% Extemal

Method based on  semester end Univ.ersity examination

-;t>r

11

:'`0



VEER NARMAD SOUTII GUJARAT UNIVERSITY, SURAT
Undergraduate Program in Biotechnology (8. Sc.)

(3  Years Degi-ee; 4 Years Honour.s/Honours with Research)

Semester-II:  Course:   BT-MJ-202: Biomolecules
Coui.se Code BT-MJ-202
Course Title Biomolecules
Cl-edit 3

Totalengagement 3  Credits x  15 How.s = 45  Houi.s

Teaching perweek 3h

M i n i mum. weel(spei.semester 15 weeks (Including-classwoi.I(, examination, pi-eparation  & holidays)

Eft`ective f`rom 2023-2024
Put.pose o`fCoul-se To give students basic idea regal.ding biomolecules

Coui-se Objective Students will know the basics about Biomolecules
Coul.seOutcomes CO I :-Students will lmow about hetero-polysaccharides and nucleic acid

C02:  Students  will  aware  about  basic-structure,-types  and-vai.iet-.v  of-
amino acids proteins functions
C03:  Students  will  get the knowledge  of different  types  of lipids  with

•itsproperties.              --n`-I-`-            ~    -

Mappingbetween COswithPSOs PSOI     PS02    PS03     PS04    PS05     PS06    PS07    PSO8
Col
C02
C03

P,.e-,.equisite Biology .

Coui.Secoiltent      . UNIT-I :  Carbohydrates and Nucleic Acid: Teaching
Cat-bohydrate:            Definition           and            classification, Hours:  15

Polysaccharides.   and    its    types,    Biologically   important

91ycosides,     Carbohydrates     as    information    molecules,
Nucleosides  and  nucleotides,  Structure  of DNA  and  RNA-(Tn-RN-A,i--RNI[i i=RNAThi-ENAr  -

UNIT-2: Amino acids and Proteins: Teaching
Amino  acids  and  its  classification,  Non-Standard  amino Hours:  15
acids, Non-protein amino acids,  Classifications of proteins
(based   on   -source,   shape,   composition   and   solubility)
Properties   of  proteins,   Structui.e   of  proteins,   Biological
roles of proteins.

UNIT-3:  Lipids: Teaching
Lipids: Definition and Classification, Physical properties of Hours:  15

Lipids, i3iological  roles ofLipids.

c#
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Refei.ence Books •  Cox,  D.  N.  (2017).  Lehninger  Principles  of 13iochemistry  (7th  ed.).

New York: Macmillan education.
•  Jain  &  Jain  (2009).  Fundamentals  of Biochemistry.  New  Delhi:  S.

Chand.
•  U.  Satyanarayana,  U.  a.   (2019).  Biochemistry  (5th  ed.).  new  delhi:

RELX india and Books and Allied Pvt. Ltd.

e-lean,ng1.csourccs SWAYAM (https://swayam.gov.in/)

Teaching Classwork, Discussion, Self-Study, Projects, Seminars and/or
Methodology Assignment

Evaluation
30%  Iiiternal assessment based  on class attendance, participation, class
test, quiz, assignment, seminar, internal examination, etc. 70% External

Method based on semester end University examination
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VEER NARMAD SOUTH GUJARAT UNIVERSITY, SURAT
Undergraduate Program in Biotechnology (8. Sc.)

(3 Years Degree; 4 Years Honours/Honours with Research)

Semester-II: Course: BTP-MJ-2: Practical
Course Code BTP-MJ-2
Course Title Practical
Credit 2
Total Engagement 2 Credits x 30 Iiours = 60 Hours
Teaching per week 4 li X  I  day  = 4 h
M i nimum       weekspet.seme`ster 15 weeks (Including Classwork` examination, preparation, holidays etc.)

Effective from 2023'-2024
Pui-pose of Course Course aims to provide students with a strong foundation  in  laboi.atory

techniques   and   scientific   methodology,   enabliiig   them   to   approach
scientific   investigations   witli   confidence,   precision,   and   a   thorough
understanding of tlie principles and techniques involved.

Course Objective The objective of the course is to provide students with a comprehensive
understanding  of scientific  methodology  and  laboratoi-y  techniques.  It
aims  to  develop   their  skills  in  experimental  design,  data  collection,
analysis,  and  interpretation.  The  course  focuses  on  exploring  various
scientific  phenomena,   such  as  surface   tension,   buffer  systems,   and
qualitative tests for carbohydi.atcs, protcins, and  lipids.

Course Outcomes By the end of this course:
•     Students   will   undei.stand   the   importance   of  formulating.  a

hypothesis,    collecting    and    aiialyzing    data,    and    drawing
coiiclusions based on the results obtaincd.

•      Participants will be proficient in measuriiig the surface tension

of   water    and    comparing    it    to    solutions    with    varying
concenti.ations.   They   will   unders.tand   how   solutes   affect
sui-face  tension  and  be  able  to  interpret  the  results  obtaiiied
through experimental analysis.

•     Students will be able to plot a titration cur.ve and determine the
-           -pKa-value of~a-weak_acid._.They_will_understand_the principles.

behind acid-base titi.ations and be able to analyze experimental
data to obtain accurate pKa values.

•     Students will understand the concepts of buffering and be able
to    calculate   the   buffel.   capacity   based    on    experlmental
measurements.

•     Pal.ticipallts   will   have   a   comprehensive   understanding   of

buffer systems  commonly  fouiid  in  biological  systems.  They
will be  able to  identify and analyze the components  of buffer
systems, as well as their importance in maintaining pH stability
in biologi.cal pi-ocesses.

•     Tliey  will  be  familiar with  various  chemical  reagents  used  in

cat.bohydrate  analysis  and  understand  the  principles  behind
tliese    tests,    enabling    theiii    to    identify    the    presence    of
carbohydrates in different .samples.

\.:+.'t.,
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•      They  will   possess   the   knowledge   of  specific   I.eagents   and
techniques used in protein detection, allowing them to identify
the presence ofpl.oteins in various samples.

•     They will understand the chemical reactions involved in  lipid
detection and be able to  intel.pl.et the I.esults obtained through
these  tests,  enabling  them  to  identify the presence pf lipids  in
different.sa.mples.

•      Participants will be capable of determining various parametei.s
such as acid value, iodine number, and saponification number.
They      will      understand      tl]e      principles      behind      these
mcasui.cmcnts  and  their  significance  in  analyzing  the  quality
and properties of oils and fats.

•     Participants  will  gain proficiency in  protein  estimation  using
methods  such  as  Folin-Lowry,  Bradford,  and  Bromo  Cresol
Green  (BCG).  They  will  be  able  to  perfoi-in  acciirate  protein
estimations,  and  interpret  the  results  obtained  through  these
techniques.

Mapping    betweencoswithPSOs PSOI     PS02    PS03    PS04    PS05    PS06    PS07    PSO8
CO
I-10

Pl-e-I.equisite Basics of Biology, Biotechnology, Biochemistry,  Microbiology

Coui.se Content 1.    Scientific  method  introduction:  Design  and  conduct  a  simple
experiment    to   .investigate    a    scientific    question,    including
formulating a hypothesis, data collection and analysis.

2.    Measure   the   surface   tension   of  water  and   compare   it   with
solutions of different concentrations, investigating the impact of
solutcs on surface tension.

3.    Plot  a  titration curve  and dctcrminc  the pKa value  of the  weak
acid.

4.    Determining capacity of buffer solution.
5.    Explore buffer systems commonly found in biological systems.
6.    Qualitative test for carbohydrates.
7.    Qualitative test for proteins.
8.    Qualitative test for lipids.
9.    Acid value/Iodine Number/Saponificat!on Number.
10.  Fblin-Lowry/Bradford/Bromo  Cresol  Green  (ECG)  method  for

protein estimation.
Reference Bool(s •     Parfel,R. (20L9) E.xpei.imelital Microbiology vol  1  ulid vo[

_?,  JfA  ed. Aditya Publication.
•      Kaniboj`  P.  C.  (2008)  Univei-sity pi-actical  chemisti.y,  Vishal

Publjshing Company,  Pimjab.
•      Aneja, K. R.  (2014) LaLboratory Mailuz`l of Microbiology z`ncl.

Biotechnology, MedTech,  Scientific  lntemzit.iomil  Pvt.  Ltd„
New Delhi.

TeachingMethodology Laboratory wo.rk, Journal preparation

Evaluation Method 30%   [ntemal   assessment   based   on   class   attevndance,   participation,
intemal   examination,    etc.    70%   External    based    on  semester   end
Univer`sityexamination

53r'             15
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VEER NARMAD SOUTH GUJARAT UNIVERSITY, SURAT
Undergraduate Program

(3 Years Degree; 4 Years Honours/IIonours with Research)

Semester-I
Minor Elective: BT-ME-10l: Basics of Biochemistry

Course Code BT-ME-10l
Couse Title Basics of Biochemistry
Credits 2
Course Level I 00-I 99

Total engagement 2 Credits x  15  Hours = 30 Hours
Teaching per week 2h
Minimum weekspersemester 15 weeks (Including classwork, examination, preparation & holidays)

Effective from 2023-2024
Purpose of Course The   purpose   of   course   to   provide   knowledge   about   physical   and

evc>lutionary foundation.  It makes students to aware about pH meter, acids,  I
basest buffers and role of buffers in biological system.

Course Objectives The    objective   of   the   course    is   to    give   knowledge   about    law   of
thermodynamics, Role of enzyme  in regulations and functions of different
buffer   in   body.   Another  objective   is  to  provide  knowledge   regarding

I  instrume)`t, buffers, and enzyme activity.I

Course Outcomes CO  I :  To learn evolution process of organisms as well as physical process.

I  C0 2: To lean acids, base, pH, buffers and enzymes.

Mapping betweencoswithPSOs I  Psol   I  PS02     PS03     PS041  PS05     PS06  i  PS07  I  PSO8
Col    I                         I                                                                            I                                                  I                         I

C02   I                       I                                                                      I                                              I                       i

Pre-requisite Fundamental understanding about science. biology and chemistry
Course Content UNIT-1: Evolutiomry and Physical Foundation Teaching

A possible  RNA  world scenario and evolution ofeukaryotic Hours: 20
cells,   Dynamic   steady   state   of  living  organisms,   Energy
transformation   in   living   organisms,   Flow   of  electrons   as
source   of  energy,   Requirement  of  work  and   energy   for
creation and maintenance, Energy coupling links reactions in
biology, Enzymes promote sequences of chemical  reactions,
Metabolism is regulated to achieve Balance and Economy.

UNIT-2: Concept of pH and types of Buffers Teaching

Hydrogen.       ion       concentration,       Handerson-hasselbalch Hours:  10

equation, Ionization of water, weak acids and weak bases, pH
meter-instrumentation   and   application,   pH   scale,   Buffer-
definition,   types   &   its   preparation,   buffers   of  biological
importance,  Mechanism  of action  of  buffers  in  biological
Systems.

Page 1 of 6
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Reference Books ® Cox, M.  M., & Nelson,  D.  L., (2017) Lehninger: P7'z.7!czP/es o/
B!.ocfeemz.stry, 7th Edition, W.H. Freeman, New York.

® Jain, J. L. (2004) Fundamentals of Biochemistry, S. Chand.
e-leamingresources

TeachingMethodology Classwork, Discussion, Self-Study, Projects, Seminars and/or Assignment

Eval uation Method
30% Internal assessment based on class attendance, participation, class test,
quiz,  assignment,  seminar,  internal  examination,  etc.70%  Extemal  based
on semester end University examination

VEER NARMAD SOUTH GUJARAT UNIVERSITY, SURAT
Undergraduate Program

(3 Years Degree; 4 Years Honours/IIonours with Research)

Semester-I
Minor Elective: BTP-ME-1 Practical

Course Code BTP-ME-1
Course Title Practical: Basics of Biochemistry
Credits 2
Total Engagement 2 Credits x  30 Hours = 60 Hours
Teaching per week 4h
Minimum       weekspersemester 15 weeks (Including Classwork, examination, preparation, holidays etc.)

Effective from 2023-2024
Purpose of Course The purpose of this  course  is to provide  comprehensive understanding of

buffer preparation, pH measurement, enzyme extraction and determination
of enzyme activity.

Course Objective The   objective   of  this   course   is  to   equip   students  with  the  necessary
knowledge  and  skills  related to  instrument,  buffers,  titration  and enzyme
activity.

Course Outcomes Students are expected to know about how to calibrate pH meter and find
out pH ofsolutions. To lean about buffer preparation. To gain vast
knowledge about enzyme extraction, effect of various parameters on
enzyme activity.

Mapping    betweencoswithPSOs Psol PS02 PS03 PS04 PS05 PS06 PS07 PSO8
COI-10

I

Pre-requisite Basics of Biology and Chemistry

Page 2 of 6
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Course Content
I.    Preparation ofo.5  M solution.
2.    Preparation of stock and working solutions.
3.    Preparation   of  buffer   solutions   (Phosphate,   Glycine-NaoH,

Glycine-Hcl).
4.    Working principle of pH meter.
5.    Estimation ofxylose by orcinol method.
6.    Estimation ofproline by ninhydrine method.
7.    Demonstration of enzyme extraction.
8.    Titration curve ofamino acids.
9.    Effect of temperature on enzyme activity.
10. Effect of pH on enzyme activity.

Reference Books •     Shanmugam, S., Kumar, T. S. & Pareer selvam K. (2019)
Laboratory Handbook on Biochemistry` PHI  Leaming Pvt. Ltd.

•     Singh, R. (2000) Introductory practical Biochemistry, Alpha
Science lntemational  Ltd.

-Teaching                       I  Laboratory work, Journal preparation                                                                             I

Methodology               I
EvaluationMethod!::a ntemal assessment based on class attendance, participation,  internal

nation,    etc.70%    External    based    on    semester    end    University
nation

pa%



VEER NARMAD SOUTH GUJARAT UNIVERSITY, SURAT
Undergraduate Program

(3 Years Degree; 4 Years Honours/Honours with Research)

Semester-I
Minor Elective: BT-ME-102: ncological Studies

Course Code BT-ME-102
Course Title Ecological  Studies
Credits 2
Course Level 100 to  199

Total engagement 2 Credits x  15  Hc>urs = 30 Hours

Teaching per week 2h
Minimum weekspersemester 15 weeks (Including classwork, examination, preparation & holidays)

Effective from 2023-2024
Purpose of CourseI The basic knowledge (or facts) of ecosystems and ecosystem management are

known  as  ecological  notions.  Ecological  ideas  serve  as  the  foundation  for
ecological   principles,    which   are    fundamental    presumptions    (or   beliefs)
regarding ecosystems and how they work.

I  Course ObjectivesI The objective of this paper is to study the interactions between living things,
such as humans. and their natural surroundings. It alms to comprehend the
crucial  interconnections that exist between living things such as plants,
animals, and humans.

Course Outcomes Col :  Students will gain knowledge of and  ir`.terest in how nature works, how
I everything is connected,  and how  different aspects of an ecosystem  can  I

be    integrated    to    create    a    functioiial    environment.    Studying    the
II interactions  be[v,'een animals aiid plants as well as how human  influence

and climatic i`hanges affect ecosystems are all included in this.
C02:  Students  will  be  able  to  understand  how  environmental  factors  and  an

organism's    evolutionary    past    influence    behaviour,    which    in    turn
influences evolutionary processes.

Mapp ing betweencoswithPSOs PSOI        PS02       PS03     |PS04       PS05       PS06       PS07       PSO8
Col1
C021

Pre-requisite Basic  Science
Course Content UNIT-1 : Population Ecology and Species Interactions Teaching

Characteristics    of   a   population,    Population    growth    curves, Hours:  14

Population  reguiatioii,  Life  histor)'  strategies  (r and K selection),
Concept  of  meta-population,   Types   of  interactions,   intra  and
Interspec ific competition.

pag#
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UNIT-2: Animal Behaviour Teaching

Introduction, Types and characteristics of Animal Behaviour,
Hours:  16

Types of Leaming Behaviour
Ecological Behaviour: Habitat-Food Selection, anti-predator
mechanism, Aggregation, Territoriality and Dispersal
Social Behaviour: Flocking in birds, herding in mammals, kin
selection, altruism, inclusive fitness
Reproductive  Behaviour:  Evolution  of  sex,  Reproductive  Strategies,
Mating Systems, Courtship,  Sperm Competition,  Sexual  Selection and
parental care.

Reference Books ®      Eugene, O. P., & Gray, B. W. (2005). F2{#cJc}772e#/c!/a o/'cco/og)/ (5th ed).

Cengage Leaning, lsBN 978-81 -315-0020-0.
•      Dash,  M.,  &  Dash,  S.  (2009).  F##cJ¢777e'7?Zci/s  o/ec.o/c;g);.  MCGraw-Hill

Education`  ISBN 978-0-07-008366-0.aFtockwood,L.L.(20\S).Introduct`ion  to  population  ecology,  Wileyc7esfr/apccJz./I.o77s6'cr;.e^g,/2/.JohnWi!ey&SonsPublications,ISBN

1118947576,  9781118947579.

e-leaning https://www.researchgate.net/publication/215622242_Textbock_Of_Animal_B
resources '\,  ehaviour

TeachingMethodology i  Classwork, Discussion, Self-Study, Projects, Seminars and/or Assignment

Evaluation Method
30%  Internal  assessment  based  on  class  attendance,  participation,  class  test,
quiz,  assignment,  seminar,  internal  examination,  etc.  70%  External  based on
semester end University examination

VEER NARMAD SOUTH GUJARAT UNIVERSITY, SURAT
Undergraduate Program

(3 Years Degree; 4 Years Honours/IIonours with Research)

Semester-I
Minor Elective: BTP-RE-2 Practical

Course Code BTP-ME-2
Course Title Practical: Ecological  Studies
Credits 2
Total Engagement

•  2 Credits x 30 Hours = 60 Hours

Teaching per week 4h
Min imum       weekspersemester 15 weeks (Including Classwork, examination, preparation, holidays etc.)1

Effective from I  2023-2024
Purpose of course The  purpose  of ecological  practical  is  to  make  small  scale  comparisons

among  biotic  and  abiotic  community  and  relationship  between  different
:  populations in respect to environment.

Course Objective S'tudents   will   able   understand   local   and   geographic   distribution   and
I  abundance of an organism respect to living and non-living world.

Page 5 of 6
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F6i;=TmakeianiliarthestudeirtsregardingcommunitypresentinCourse Outcomes Col:
water ecosystem and how they interact with environment.

C02:         To         provide        prat.tical        knowledge        on        population
density\div€rsitytrichness  present in surrounding environment.

C03:  To  sensitize  students  towards  presence  of repeated  species  present
during   environmental   concerns,   issues,   and   impacts   of  climate
change and related mitigation strategies.

C04:   To   provide   basic   understanding   to   students   that   how   animals
response to various environmental stimulus.

C05 : To make the students to apply their knowledge for better description
of population diversity (richness\evenness) present in ecosystem.

C06:    To   ser.s:tize   students   regarding   relationship   between   weather
conditio}: and ecosysteln

C07:    To  improve  student's  observation  regarding  monitor  biodiversity,
conservation, restoration and sustainab]e management of nature

CO8:   To   sensit;ze   students   regarding   presence   or   absence   of  animal
biodiversity  present in surrounding habitat.

CO9: To provide practical knowledge how to create miniature and enclosed
ecosystem  at laborator}' level.

various microbes fromI l,`j lu.  I o maice Tarnlllar The SIuoents now [o enricn various microDes  irom
sediments and soils

Mapping    betweencoswithPSOs
I

Psol PS02 PS03  I  PS04 PS05 PS06 PS07 PSO8
lcoI1-1o I

!!

Pre-requisite Basics of Biology,  Biotechnology.  Biochemistry.  Microbiology

Course Content
i.    To study pondecos}'stem`
2.    Study the plant population density by quadrant method.
3.    Studytle plant population frequenc)' by quadrant method.
4.    Report writing on Ani:mal  Behaviour Experiment.
5.    Estima[{on of species di\'ersity by shanon-Weiner diversity index

method.
6.    Measurement of atmospheric humidity.
7.    Preparation offield report based on the survey of local flora.
8.    Study the fauna of local area/college campus.
9.    Constructions of winogradsky's column.
10.  Measiirement of primary productivity of water body.

Reference Books •     Pate\,F`. (20\9) Exper;inenlal Microbiology vol  I  and vol
2.  i/¢ ed. Aditya Publication.

•     Aneja, K.  R. (20]4) Laboratory Manual of Microbiology and
Biotech:iology.  MedTech.  Scientific lntemational  Pvt.  Ltd., New
Delhi.

TeachingMethodology Laboratory work, Journal preparation

Evaluation Method 30%  Internal assessment based on class attendance, participation, internal
examination,    etc.    70°/o    External    based    on  semester   end   University
examination

pa#
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VEER NARMAD SOUTH GUJARAT UNIVHRSITY, SURAT
Undergraduate Program

(3 Years Degree; 4 Years Honours/Honours with Research)

Semester-I
Multidisciplinary Course: BT-MDC-101 : Basic Healthcare

Course Code BT-MDC-10l
Course Title Basic Healthcare
Credits 4
Course Level I 00-199

Total engagement 4 Credits x  15 Hours = 60 Hours
Teaching per week 3h
Minimum weekspersemester 15 weeks (Including classwork, examination, preparation & holidays)

Effective from 2023-2024
Purpose of course This  course  is  for all  students who wants to  learn fundamental  concepts

related to self-care and care for others which gives them confidence to take
immediate  actions  during emergencies.  Basic  health  Care  course  orients
leaner to understand some important aspects to take care and steps in case
of various types of health related emergencies.

Course Objectives -To understand basic concepts of First aid, this can help to society as well

as own self.
-Person can deal with current emergency situation on quick base.
-Knowledge of First aid can save life or may give temporary relief to

prevent worst situation in absence of health professional.
-It helps to realize moral duties and values.

Course Outcomes Col :  Students will able {o lean about primary aid skills.
C02:   Student   will   deal   to   handle   present   emergency   situation   with
confidence.  Students will develop basic skill which is needed to assess the
ill or injured person.
C03: Students will able to take logical decisions and shall be able to take
appropriate immediate actions.  Hospital visit is included for brief practical
understanding and to visualize demonstration dy expert regarding first aid.

Mapping betweenCOswithPSOs PSOI     PS02     PS03     PS04  i  PS05  I  PS06  I  PS07     PSO8
Col                                                                                   I                   I

C02                                                                          I                 )

C03                                                                            I                  I

Pre-reciuisite Biology; Chemistry;  Public Health; Ethics; Medical Terminology
Course Content UNIT-1 : Preparing to Help (First Aid) Teaching

First Aid Techniques; Aim and The Law; Dealing with an Hours:  15
Emergenc.v; Stress when giving First Aid and Resuscitation;
Primary and Secondary Assessment; Hygiene and Hand
Washing.
UNIT-2: Medical Emergencies Teaching
Heart, Blood C`irculation, Shock; GI tract, Diarrhoea, Food Hours:  15I
Poisoning and Diabetes; Respiratory System and Breathing;
Nervous System and Unconsciousness; Urinary System,

pa##



Reproductive System and Emergency Childbirth; Senses,
Foreign Bodies in Eye, Ear, Nose or Skin and Swallowed
Foreign Objects.
Unit 3: Injury Emergencies Teaching
Control of Bleeding; Bums: Thermal, Electrical and Hours:  15
Chemical; Head, Neck and Back injuries; Minor Injuries:
Nosebleed, Injured Tooth; Wounds; Bones, Joints and
Muscles.
UNIT-4: Environmental Emergencies Teaching
Heat and Cold Emergencies; Bites and Stings; Poisoning Hours:  15
and Poisonous Plants; Lightning; Emotional Considerations;
Visits to Hospital.

Reference Books •      Indian First Aid Manual (2016) 7`h  Edition, Indian Red cross
Society.

•     Basic First Aid, Student book. version 8.0, American safety and
Health  Institute, ISBN 978-1 -936515-64-6,1 St Edition (2016)

e-leaming resources •      httos://www. indianredcross.orq/I)ublicationsITA-
manual.Ddf

•      httDs://www.emcmedicaltraining.com/wD-content/iroloads/2016/09/ashi-first-aid-student-book.Ddf

Teaching Classwork, Discussion, Self-Study, Projects, Seminars and/or
Methodology Assignment

Evaluation Method
30%  Internal  assessment  based  on  class  attendance,  participation,  class
test.  quiz,  assignment,  seminar,  internal  examination,  etc.  70%  Extemal
based on semester end University examination

Page 2 of 4

•,.;iL

®



VEER NARMAD SOUTH GUJARAT UNIVERSITY, SURAT
Undergraduate Program

(3 Years Degree; 4 Years Honours/IIonours with Research)

Semester-I
Multidisciplinary Course: BT-MDC-102: Introduction to Bioinformatics

and Databases

Course Code BT-MDC-102
Course Title Introduction to Bioinformatics and Databases
Credits 4
Course Level loo-199

Total engagement 4 Credits x  15 Hours = 60 Hours
Teaching per week 4h
Minimum weekspersemester 15 weeks (Including classwork, examination, preparation & holidays)

Effective from 2023-2024
Purpose of Course '  The purpose of the course is to give knowledge to the students regarding

the fundamentals ofbioinformatics and databases using computers.
Course Objectives Any use of tools and databases is based on bioinformatics. Biological

databases are becoming more and more importance in today life for better
knowledge.

Course Outcomesi Col:   The  student  will  be  able  clarify  the  fundamentals  of  computer
including applications, generations, components, hardware, softwares and
networking.
C02:  The  student will  be  able  to  get knowledge  of basic  bioinformatics
and varioiJs biological databases.

Mapping betweencoswithPSOs I                !PSOI   |PS02     PS03     PS04|PS05  ips06|PS07|PSO8|
coli                           I                                                                                  I                           I                           I                           I                           I

)C02!                             I                                                                                          I                             I                             I                             I                             I

Pre-requisite Biology; Chemistry; Computer Science
Course Content UNIT-1 : Computer Fundamenta]s -1 Teaching

Overview,     Applications,     Generations     and     its     types; Hours:  15

Components,   CPU,   Input   Devices   and   Output   Devices;
Memory,   RAM,   ROM,  Motherboard,   Memc>ry   `umits   and
Ports.

UNIT-2: Computer Fundamentals -2 Teaching
Hardware and Software; Number system, Number Hours:  15

Conversiop„ Data and Information; Networking, Operating
System, Internet and Intranet.

UNIT-3: Introduction to Bioinformatics Teaching
What   is   Bioinformatics   and    its   applications;   Scope   of Hours:  15

Bioinfomatics;   Structure   visualizing   tools;   Examples   of

I  related  tools  (FASTA,  BLAST,  RASMOL,  SWISS  PORT,

Page 3 of 4
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UNIT-4: Biological Databases Teaching
General  Introdiiction  of Biological  I)atabases;  Nucleic  acid Hours:  15

databases OvCB[, CTENBANK, PubMed, DDBJ and EMBL);
Protein  databases  (PDB  and  MMDB);  Structure  databases

(CATH, SCOP and PDBsum); Metabolic pathway databases
(KEGG)

Reference Books •     E.  Balagurusamy (2009), Fa!j7c/omc#fc]/s o/Comp"/erg, Tata MCGraw
Hill   Education   Private   Limited,   New   Delhi,   ISBN   13:   978-0-07-
014 I 60-5

•     S.   C.   T`astogiv   (20\8).   Bioilifermatics   Methods   and   Applications

/Ge#o77?z.cs,  .Dro/eomz.cs  czj?ci' D/`ztg D!.scoveryJ,  PHI  Leaming  Private
Limited,  Delhi,  ISBN 978-81 -203-4785-4

e-leaning resourcesI htms : //ww\\'.tiiToria I s Do int.com/c omDuter  fundam entals/index. htm
'      httDs://ww`\`.ncbi.nlm.nih.gov/

httDs://\\`\\ \i.embi.or  /
httl)s://www.rcsb.ordy

)      httDs://www.cathdb.info/

httDs://scoD.mrc-lmb.cam.ac.Ilk/
httos ://w ww . Jeiiome. iD/kegg/

Teaching Classwork, Discussion, Self-Study. Projects, Seminars and/or
Methodology Assigrment

Evaluation Method
30%  Internal  assessment  based  on  class  attendance,  participation,  class
test,  quiz,  ass]g})ment,  seminar,  internal  examination,  etc.  70%  External
based on seines:er end University examination
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VEER NARMAD SOUTH GUJARAT UNIVERSITY, SURAT
Undergraduate Program

(3 Years Degree; 4 Years Honours/IIonours with Research)

Semester-I
Skill Enhancement Course: BT-SEC-101 : Bacteriological Media and

Isolation Techniques
Course Code BT-SEC-10 I

Course Title Bacteriological Media and Isolation Techniques
Credits 2 (1  credit theory &  1  credit practical)
Course Level 1 00-1 99

Total engagement I  Credit x  15  Hours +  I  Credit x 30 Hours = 45 Hours
Teaching per week 3h
Minimum weekspersemester 15 weeks (Including classwork, examination, preparation & holidays)

Effective from 2023-2024
Purpose of course This course will give students the introduction, necessity, composition and

types  of  media,  isolation  techniques  and  practical  skills  regarding  the
preparation of culture media and other basic handling skills required in a
lab.

Course Obj ectives -To help understand the role of various nutrients in growth of organisms.
-To create awareness regarding media preparation.
-Types of media formed
-Various techniques for the isolation of pure culture.

Course Outcomes Col :  Students  will  gain  knowledge  about  media,  its  ingredients,  role,

types and various techniques for isolation of pure culture.
C02:  Students will gain skills regarding media preparation, cleaning and
sterilizing of glassware and media, how to prepare a smear, how to stain a
smear and how to perform serial dilution.

Mapping betweencoswithPSOs I            |Psol  |PS02     PS03     PS04    PS05|PS06     PS07    PSO8
lco'I                    I                                                                                I

lc02l                   I                                                                              I

Pre-requisite I 2th Pass w ith Biology & Chemistry
Course Content UNIT-1: Nutritional I.equirements and culti`'ation media Teaching

Introduction to Nutritional requirement and chemical Hours:  15
elements required, Steps in preparation of media,
Introduction and Basal Ingredients of culture media, Types
of media (Solid, Semi-solid and Liquid), Techniques for
isolation of pure culture-Single cell, serial dilution, pour
plate, streak plate and spread plate techniques.
UNIT-2: Practical Teaching

1.    Preparation  of culture media (Solid,  Semi-solid and Hours:  30
Liquid).

2.    Cleaning and Sterilization of glassware and media.
3.    Preparation,  fixation  and  monochrome  staining  of a

Smear.
4.    Preparation of serial dilution.
5.    Demonstration of different isolation techniques.

pag##



Reference Books •      Dubey, M.  (2009) Prc]c/I.c.c!/ jw!.c7.ob!.o/og)/.  New Delhi:  S. Chand.
•      Srivastava,  M.  L.  (2008) A4lz.crobz.cz/ Bz.ocfoe7#z.stry.  Narosa

Publishing House.
•      Madigan, B.  B. (20] 9) BrocfrBj.o/og}/ o/Mj.croorgr#z.s77!s (5  ed.).

Pearson.
•      Rakesh patel, K.  P.  (2016) ExperJ.me#/cz/ A4li.crobz.o/og}; (9 ed.,

Vol.  I). Aditya Publication.

e-leamingresources httDs://www.voutube.com/dbtvnsau

Teaching Classwork, Discussion, Self-Study, Projects, Seminars and/or
Methodology Assignment

Eval uation Method
30%  Internal  assessment  based  on  class  atendance,  participation,  class
test,  quiz,  assignment,  seminar,  internal  examination,  etc.  70%  External
based on  semester end University examination
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VEER NARMAI) SOUTH GUJARAT UNIVERSITY, SURAT
Undergraduate Program

(3 Years Degree; 4 Years Honours/IIonours with Research)

Semester-I
Skill Enhancement Course: BT-SEC-102: Study of Soil Profi|le

I  Course Code BT-SEC-102
Course Title Study of soil Profile
Credits 2 (1  credit theory &  I  credit practical)
Course Level I 00-I 99
Total engagement I  Credit x  15 +  1  Credit x 30 Hours = 45 Hours
Teaching per week 3h
Minimum weekspersemester 15 weeks (;nciuding classwork, examination, preparation & holidays)

Effecti`Je from 2023-2024
Purpose of Course This  course  is  for all  students  who  wants to  lean  fundamental  concepts

related to understand Formation of soil and Properties of soil. Also, to lean
about soil organism  correlation.

Course Objectives -This paper is meant to make students understand the importance of soil
jn agriculture and soil science.
-Student will know various physical and chemical properties of soil.

Also, will know about soil biology soil microbes'  interaction.

Course Outcomes Col :  Students will able to define soil texture.
I  c02   They  can  Identify soil types accordingi}' to texture charactenstics.      iC03:The,'canidentifysourceoforganicmauerinsoil.

C04:  The}' will able to define soil pH.
C05:  Identify  types  of soil  organisms  and  their  functions  within  a  soil
ecosystem.

Mapping betweencoswithPSOs I  Psol   I  PS02     PS03  I  PS04  i  PS05  I  PS06  I  PS07  I  PSO8  I
Col     I                           ,                                                     I                          I                          I                          I                          i                          ,

C02    i                                                                                  I                           I                           I                           I                           i                           I

Pre-requisite 12th Pass with Biology and Chemistry
Course Content UNIT-1 : Soil Profile Teaching

What  is  soil?  Weathering-Formation  of soil,  Soil formation Hours:  15
factors and processes, Soil Profile, Soil biology, Soil ph}'sical

properties,   Soil    Structure   and   Consistency,    Soil   water,
Concept  of Soil  pH  and Nutrient Availabilit}',  Soil  organic
matter.

Practical: Teaching
I.    Determination ofsoi]  pl+ Hours:  30i
2.    Identification of soil texture-clay, sand, loamy by

sieve method.
3.    Identification of soil types-red soil, black soil.
4.     Analysis of soil organic  matter.
5.    Microbiological analysis of soil (SPC/TVC)
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Reference Books •   MehrITKIZIT)-
Agricu itural Researc

•      Brady.N.C„Weil,I

pru|)erlies Of soils (`
NJ:  Prentice Hall.

e-leaning resourcesi •      httDS://air '„+

(if-Soil-SC ell

•      r,tips.,,aeri&`

Tcxtbook of soil Science. Indian Council o{
h.

R., &  Well,  R.  R.  (2008).  7lfte "c]/zfrc cz;2c7

13, pp.  662-710). Upper Saddle River,

a:i,.in/fundamenta!s-of-soil-science-I)dt`-
do\imload-free/#Dreviewrdownloa4±d±`

•     https//www.agriexam.comrimoduetiotrto-soil-sc !ence-

Teaching
Methodolo

C lasswork, Discussion,  Self-Stud.y,  Projects,  Sem inars and/or
nment

Evaluation Method

I

30%  Internal  assessment  based  on  class  <`Lttendance,  participation`  class  I
test.  qiliz`  assig,lme]l{,  semmar,  internal  examinat;on.  etc.  70%  External  i
based or`.  semester end university examination.                                                         i
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