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Cours€ Coordinator ReDort

A frcp Add o. cou6e lor uc srLdents lo the Depallmenr Brotechnology' shri

Shivajr Edu.ation So.ietv Amraviti! Scien'e College' Congress Naear' Nalpurwas h'Ld

f.orn l)6L! De.ember 2019 to 21'L Februa'y 2020' The 
'ourse 

title lva5'lndu$rial

Biotechnology' k istho.omPLete beginn"to Expe11 couNelvas Pe'fect for 
'nyone 

who

wantrto lea.n Indu$dal Biote.hnoloBy

The lndLnriaL Brote.hnologv coutse :pplles bioiedrnologtral techniques for

indusirial apPllcations lo.rsing on l'nnetation redrtrologv' bioprocessiog and the

produ.tion ol biotueLs Thjs course aLnrs to equip strden!s wlth prictkrL skills rnd

knolvledgeiDbiopro.sssengiree'in3ln{tust'ialscaleprodrdion'andqualitv'ontrol

The.oure drratiob was lo tecks (30 holrsl Twoiheorvclassesweree'gaged

on Friday & satur.lav and one Prael'a! wa5 en8lged in everv week The studu" oi

marking sysiem was 50 ma.ks ontheo'v piperand ll] ouL*s oo pridical eranlination

indudrnS lo marks fo, intenlal The que$Lon piper oltheorv examuation was ir MCQ

tlpe of25 questjoDswth lorr multiple 
'hoi"s' 

Pradml eriml'ation \{is also taken on

thB.ourse 1o.40 n.rks Intcrnal marks rssessnreot was on the basc ol rcgulartv'

xrtendanr€assiSnnrentsubmissionet'AlL'les3nrdetrGrverepresctrrliboththeorv

and pmcttralexadrirranon lheresultrasprepiedrdd'sliri'rr'sv$eiLsodlstibuted

l)*W
Ms. Deepthi HYnal
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SHRI SHIVAII EDUCATION SOCIETY AMMVATI'S

SCIENCE COLLEGE, CONGRESS NAGAR, NAGPUR

UG Department of Biotechnology

NOTICE

Datu 7Al tU2019

All the students are inlo.med that u G Department of Biotechnologv

runsAdd on Courser Industrial Biotechnology for the session 2019_20

Interested students ol B.sc. are requested to provide their names to the

.ouBeCoordinatorMs.DeeDthi Hvnalonorbefore30/1U2019.

ww-
Ms. Deepthi Hynal
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U,G. DEPARTIVIENT OF BIOTECHNOLOGY,
SCIENCE COLLEGE, CONCRESS NACAR, NAGPUR

Add on Course for the Session 2019-2O

Course I ntroduction

Industrial Biotechnology
appli.ations, locusinC on
p.oduction of brofupls. Thk
knowledge in bioprocess

r To rbroduce the

lndustrial Biotech nology

applies biote.hnoldgi.al techniques for ihdu*.ial
fortueohlion technotogy, biop.ocessine, and rhe

cousealmsto equips(denis with tmcti.al sk Lsand
edginee,ing, i,rdustrial scaLe prodrdion, and quality

f'ndJmenh s or ndu atrl borerhno ogy and rrs

. To pro!ide h.nds on erpe.ienrein rsn.ert3tion and bropro.css eoglneertng

. To expLore the produdlon p'.oces5es and quaLiry.onrrololbiofuels

. To enhance probLem{olving slaLk r€lated to indtr$rial LroiechnoLogicat

Registration Date: 30/r1l2o1e.



Course Introduction

lndust.ial BiotechnoloEy applLer biore.hnologi.al tedrniqu's lor jndustria!

dool ro, o!"'so'r"-ne. "o. 
P io'og.o.oo.'oce'-c.'.0..Pp'od-"oi I

o.o-e.j rr,o,; '. 'o",1. r, '..ai r I p1i .,0 L'onrdsPr.
biopro.essengiDeennE,indu(.ial scale prodrdron,and qLaLitv.onrol

TointroducethelundafrentalsolLodu$rialbioredrooLogvarJitsappli.atio's
Toprouid.hands onexperiencein,i.nedtatlonandbroprocessengineering
To erpLorethe produdron pro.esses and quaLitv.onnolofbhI PLs

To ehhan.e probL.ftsolvj.gskill5 roLated lo indrnriaLbioterhno!ogi.alpro'esses'

lnstructional Strategies:Theoryclass, P'idl.al,\'ideodips ModeLseL'

Evaluation StrategiesloraLdiscrsjonsand FiiulMcQeE.lination

UG DePartment of Biot€chnologY
Add on Course: lndustrial Biotechnology

Session 2019'20

Course Co"ordinator: Ms Deepthi Hynal

Lnd.6txndthe prin.plesandaPplLotionsolrndu$r I biole.hnoloSlr

...,pd' a P.l. . o'oB\ - bo..o.- r
Learntbemeihodsorbioluel prodr.tjof aod.Lualitv.ohtolnreaniEs

DeveLop the abili!yto appLt biotechnologml soluuois lo indu*i iaLpDblerns

Duration of.ourser r! ({r\({H r-l

txLbbt"



UG D epartment of BiotechnologY
add-onCourse: IndustrialBiotechnologv(Session 2019_20)

Itlodule, The Slru.lure otSyltabus and system olevrluation

Theory pap.r ltrdui :l BiDto.lriolosv

'Th.uryeEm i.tr.tr w'L be of NlcQ

TheoryPrpes tnd Pra icil

I

p-{D-- @
Dr.Amitabh H.lder P.ot Mahendra Dhore

lnternal OuEliry Assurance Cet
( oAc)

S S F c A S.erceColeg6ci.nc.colrese,Naspur
Congress Nasar NaqDUr



UG Department of Biot€chnology

SyllabusofAdd-onCourse: IndustrialBiotechnology

[session 2019.20)

CourceUnits

Unit 1: Introdnction to Industrial Btotechnology

. 0vervieworindusrialbiotechnolosy
t Historical doveloptuo.t and sigh ficao.e
t Keyar.asolaPPLi.stion
. E.onohl.and envi, on,nenlal inlpads

. Dpscibe the s.ope and siBnlfi@nce olindtrnriaLLiot..hnolo$,

. ldenurykeyhisioric.l mj estonesind iheif impacts.

. Re.ognize vairons appLica.ons inrndunry
Unit 2: Fermentation Technology

. Baslcsof microblaL fermen!atioD

. Typesof fermente.sand thendeslgn

. UDsr.an and downsreaor pro.essils
t scaLe.Lp and optirnization olL! or.
. rypes ofbioiuels aod !heir pr oduclion nrethods
. Biochemi.alp3thwayslorbiofuelproduction
. QuaLitycontroLand assurance i. bjofuel production
. EnviioDnentaLand econonic aspecls ofblofuek

. ldehnrydjrlerenttlpesolbioruehandlhejr productontechn ques

. Erplain rhebro.heni.aLpathlvayr i,rvolvod in biorueL produdron.

. Understand the importance olquaLuy con olinbiolue produdlon

r pr.cti.al 1: Mlcroblil F.rm.niation
. ob,p rpTope'onrrdhonio i r .ob. Lirnq,'o'p'o.p
. ProcedureSettlnCupaferment.tionexpednrent,sampllnsandrMyzlngresults.
2 Practi.al2r Biorea.torOD€ration
. 0bjartiva Toope,ateabioreado.and unde6rand ts.omponenrs.
. Pro.edure, seiongrp and ruhning a bio.eador, monirotrng parameters.

3. Pr.ctical3: Downst.e.mProcessnrs



Obiectiver To carry our downstream pro.esstng of fsrhentation produ.rs
ProceduE: Filtarion, centrlfugation, and purtfi cation technlques.
P.actical4: Biotuel PEducrton
Objedive: To produce biofuetsand testhelrqlality
Plocedure: Setting up btofuel produ.rio0, quaLity tesnhE, and anatysis,

tu,@"-
Ir,ls. DeeprhiHynal



UG Department of Biotechnolos/
Industrial Biotechnology (Session

Week-wise teaching plan:

2019-20\

!4lL
0!erqeh ofr rdu{n.tbrntP.I ro uqv

H iror.: developmpnr JnLl 5 I, T.inrc

Econoiricand envirodmcnh'nD:.h

Basi.s of ntrrobial tern,eni)Lion

Tlpe5 offe mente s.ndrh!' .lesCn

SrJ E.up:rdoprn zJnon

Types of biolueLs and tlroir p.odudioD nertrods

t
a$unn.e ir b'nTue prod!d in

I9j]odu.e bioiuek aDd rst their q0atrry

,+

c\Lbb-
Ms, DeepthiHynal

Environnenral asDaca of hion,.k



UG Department of Biotechnolosv
I ndustria I Biotech notogy tse; on 2019-Z 0)

Time Table

w.e.t. oa/ 12/zotg

Ms. E Deeprhi gynal

.rh€ory

us D*D-plhr Hynlt (R; {61 rheory-+ oo eu - s.ob ru
D.'<epunnynarlKn0L6rprarn(.r,4.00pM 50opM

D. vcr4u! nyna. (r noL5) rheory,400pM s.00 pM
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sHRI SHtVAlt EDUCATTON SOCtETy AMRAVATIS
SCIENCE COLLEGE, CONGRESS NAGAR, NACPUR

UG Department of Biotechnology

EXAMINATION NOTTCE

Datet 23/oz/zo2o
All the students enro ed for Add oD Course Industrial

Biotechnology tor the session 2019-20 are intormed that Theory and

PracticalExam ofrhe course isscheduted on 05/03/2 02 0. All the appearins

students are informed ro remain present in Biotechnotogy laboratory at

10130 - 11:30AM AIvr for Theory Exam and at r2:30pM _ S:30pM for

fu,flL-
l\4s. DeepthiHynat



Ltst of the Studerts: Add on Course_ Industrial Biotechnologv

(Session 2019-2020)
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uG DePartment of BiotechnologY
Add-on Courser IniustrialBiotechnologv (session 2019-20)

Theory txam Vultiple Choice Queslions (14CQs) Pattern

1 Wbatis thcprimary goal of nrdnsxial
, rl Io {udy m.roorBrnisms
. b 1o rooh b,ote.hnoLog .rl re(hn que5

. a To dereLop r.tr 0h:rmi(edt ri '

. , l.eohanleiea.u Lu alPoJudtritJ

2. wiich olthe rollorvinsi". common fermentertvpe (Pdinnrdustri'l

. .) s$redrank bioreado.

. d)Te$rub.

3 Upstreamprocesslngin fermenbtioDlechnologvinvDlvesr
. a) Produ.tPurin.aion
. bl Ie.mentation medium prepam!on

5

Bioprocess engineering prim:.llv fo'nses on:

a) ceDeti. modii.aiion ororsa risnr
bl Desigmngand operating hiorea.toE

O Eovironment!l biotechnolosY
dl lucdicaL biotechnolosY

t i"ii' ,i" ."u' ,-u*, "t.icrobial 
rernenbtion used in rhe rood industrv?

Which biofuel is pridarily produccd lrom Dlantoils?

The s.ale up process in biop.ocess engineernrg involvesl

,l Redr.ins production .o5ts

bj rnc.easinC the production volunre

c) lmProvinC Prcdr.t qutrlitY

rorlndusnlal xPPlicarons



. dl Developins newbio.eaciore

3 Whatil the primarypurpose ofqualitycontrol h bioluel produ.rion?
. al To inGase produchon speed

' b) To ensue produ oreets industrystandards
. .l To develop newbiofuels
. d) To redu.e environh€ntal impact

9 Which olihe followinA isan advant.gcofusingbioprocesstng in nrdusrry?
. al HiEh produc.on cosis

. cl s0stainabLe and enviroonrentally liendly

10. The downst.eam prccessing stcp in lcrmohtattoh involvesr
. al Crosing mirobial culrures
. bl0puhlziogfementationcondirions
. c) Purjtinstherermehrationp.oduct
. dl DesiCning fermenters

11 Bioeth.holisp.inarilyproducedth.onghihefermeniation ot

12. Which pa.ameter is NoTtypi.ally nonitored in a biore.cto.?

. O oxyseD.on.enftation

13 In bioproc€ss€ngine€.ln& theternr substrate rcfcrs tol
. al The p.oductorihe biopro.ess
. bl The 

'niooor8anism 
used

. c) Thenediun the orsanismsrorvs in

. dllhe equipment used

t4 Whi.h of the following ts NOT atype of btofusl?

l5.The proc€ss ofremoving.ells from a fermentattoh broth is l{nown.s:



li,ilii;'*"o. o-.--o used ror indust'iar etranor production?

bl sa(harodyces cerevs'ae

, dlPseudomonasierusinosa

llilili"o". ,*n*u 
", 

o""-scar€ Production dre tvpi'arrv:

rjMade or+:,nk$ ned

t3 Qualityassuranceinbroproce'sing€nturcs:
. .ltrsier Produ(ion timEs

. blCons et PLodu'r'lu:lirv

. .lLowe Produ.ljon 'osts. alcreiterProdud!:rierY

'Ihe ted'bloaDEm.ntrtion' relcrt to

al Enhan( ng mtrrob:La't vLrv b).ddd nB spe'I ( nrdtr )

hr Redu(ina m(.ob'rl.0ntamri ron

cj tndesine the bioProc$ enP dure

dl E:tendDgihe fe.Nentanon rne

l..iliff X"Xr. " --.-,rprodnct oranaeroD'c disestion rn brosas production?

challense in indusrrial biot€chnology?

z2
nrto blofuels is knowD asr

which of tbe followingisakeY
al HLsh energy.onsunrPtion
bl Limited appli.ation areas

rl SraLabil rl ofP'o.essas
dlL:(k ol e8ulato'l standa ds

Theprocessof conve ingbiomass

r1 I"rermentanoLthcl'Bphaserelersto:
: :;i;, ',.p, . ^r'"." -'"'. hlTheDhaseoituPrdcellSrowth
. (iTheih:(whe EteLl\dk
. dl The Phase olProduri lor 'n:noi



I

24, Th€nrstcomme.ci.llyproduc€d
bloreactortechnolory is

25.Thelosestyield ofATP is lh

b)aerobrc resPhation
.lahaercbh resPlration

plantsecondary metabolite using

Ms. Deepthi Hynal



Practical
Subiect

Tibe

IJG DePartment of Biotechnolory

Add-on cours€: Industrial Biotechnology [Session

am Question Paper:
tndNtrial BiotechnolocY

S.S.E.S.Ah Science Coltege, NagPur

0sl03/2020

Ex

20t9-ZOl

Q.1. To Perform andmonitora microbial fermentatio n pr0'ess

Q.2. To produce biotueland test their qualitv'

Q.4. PracticalRecord

10

10

10

10

8,,$b-
Ms. D;eptliiHYnal
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UG DePartment ot Biolerhnolog/

A.td.on CoursP: Industridl Biolechnology t5essron

OMRAnswerSheet

shrj shivsj i Ddrcat io n socicry, antived6
SCIENCE COLLEGE I

U,C. DEPARTMENT OF BIOTECITNOLOGY
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UC Department of Biotechnolory
Mark List Add-on Course' Industrlal Biotechnology

(Session 2019'20)
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