BIOTECHNOLOGY

UNIT 5 NOTES

* FERMENTATION METHODS
© LARGE SCALE FERMENTER
¢ PRODUCTION OF:

- PENICILLINS

- CITRIC ACID

- VITAMIN B12 ETC.

¢ BLOOD PRODUCTS
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QUESTION - 1

DEFINE FERMENTATION. EXPLAIN THE DESIGN
OF LARGE SCALE FERMENTER



'FERMENTATION

® Fermentation is a biochemical process in which microorganisms like bacteria,
yeast, or ’q‘"&' convert sugars and other orgam’c substances info useful
products such as alcohol, acids, goses, enzymes, or antibiotics under
controlled conditions .

® Tt is widellf used in:
- Pharmaceutical indusfnj
- Food industry
= Br’ofechnofo&lf
= Alcohol  production Frinciple of Fermentation

. l"h‘croorganfsms use nufrients present in the medium for their 3mw1‘h and
metabolism .

. Dun‘ng, this process, fhe? produce desired products such as:
- Ethanol
- Lache acid
- Antibiotics
= Vitamins
= Enz-fmes

CoMPONENTS OF FERMENTATION

0] Ml'crborganfsm
® Selected ogam’sm that produces desired product.
® Examples: Yeast, Bacteria, Fun&j

@ Culture Medium
°
o

Contains nutrients required for Smwfh.
Nutrients include:
- Carbon source
= N:”rrogen source
= Minerals - Vitamins
(® Fermenter
Fermenter is a vessel /egm’pnmf in which fermentation tfakes place.
I+ maintains sterile conditions
Controls  femperature and pH
Supplies oxygen if needed
@) Environmental Conditions
® Proper conditions are mainfained for maximum product formation such as
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- Temperature
- pH

- Aeration

- Agifaﬁon

Stages oF FErRMENTATION |

® Preparation of Culture Medium

® Nutrient medium is prepared for ml'anorganism grm-.dh

® Tt confains carbon source, nihngen source, minerals, and vitamins.
(@ Sterilization

® Fermenter, media, and equipment are sterilized.

® Sterilization prevenits - confamination by unwanted microbes.
® Inoculation

®  Selected micmorganism 15 added to the sterile medium.

® This starfts the fermentation process.

® Pmper aseptic conditions are mainfained dun’ng inoculation.
@ Incubation

® The fermenfer is mainfained af surtable temperature and pH.
. Microorgnnisms grow and mulﬁply TEPIH,Y.

® Product Formation

® Micmorgnm’sms produce desired products dun'ng metabolism.
® Products may include antibiotics, alcohol, acids, or enzymes.
® Recovery and Purification

® The final product is sepamfed from the fermentation broth.
@ Impuriﬁes are removed by purification methods.

APPLICATION OF FERMENTATION
® Production of :
- Antibiotics

- Vaccines

- Vitamins
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- Enzymes

= HOFMOHBS

@ Food Indush'y
® Production of :
- Bread
- Yogurt

- Cheese

- Vinegar

(3 Alcohol Indusfry
® Production of :

- Beer
- Wine
- Ethanol
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| LARGE ScALE FERMENTER I

e A !alge-scal‘e fermenter is a closed vessel used for the industrial production of products
such as antibiofics , enzymes , alcohol , vaccines , and vitamins using mfcroorganisms under
controlled  conditions .

o It is also called a Bioreactor.

FermenTer Design
(D Fermenter Tank

® Main vessel where fermentation occurs
® U.suaﬂy made of stainless steel
® Cylfndn'ca! in shape with rounded botfom

® Agﬂnﬁon System
® (ontfains motor and imPeHerS
® Mixes the medium uanormly

(® Aeration System
L Suppfies sterile air info the fermenfer
® Air enfers fhmugh sparger or aerafor

@ Feeding Pump

Adds nufrienfs or medium info the fermenter
Maintains proper nutrient SuPPfy
® sed d'un'ng confinuous fermentation

Sensors and Probes

Measure pH, femperature, dissolved oxygen, and foam
Help in monifm'ng fermentation conditions
Tempemfum Control System

Maintains opﬁmum fempemhxm

e o ®

Usuaﬂy consists of cc:oh'n3 Jjacket or coils
Prevents overheaﬁng duriryg microbial 3mwfh

@ Foam Control _System

e o o ®

Prevents excassive' foam formation
Antifoam agem‘s may be added
® Foam breakers may also be used
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® Effluent Outlet
ORernms‘FennenfededudarduJasfemaitﬁd

'HeIPsinProdAﬁremmﬂ
® Located ot the bottom of the fermenter

Rty pee— NI
Medium —> T > Syt meler

Characteristics of an Ideal Fermenter

e Should be sterile and contamination—free
e Must vaide proper aeration and mixin3

e Should allow easy c(eanfns and maintenance
o Must withstand hish pressure and fzmperuﬁ:n
e Should supporf automatic mmifoﬁnﬂ and control

Applica.ﬁons of nge-Scde Fermenter
® Production of antibiotics

e Vaccine Prnducﬁon

® Enz&me Froducfmn

® Alcohol fermentation

® Production of vitamins and orﬂam'c acids

VIDEOS : [} IMPERFECT PHARMACY




FOR LECTURE VIDEOS VISITOUR ' » CHANNEL

GET BEST HANDWRITTEN NOTES AT os Shorts Courses Playlists Posts

[ 5 :IMPERFECT PHARMACY APF] I@ : www.imperfectpharmacy.in ]

WERSAL DAUG TECHNOLOGY 6TH SEM Herbal Drug

Technology | 6th
COMPLETE UNIT 1 Semester

Imperfect Pharmacy - P

& Imperfect Pharmacy
e 2
@imperfectpharmacy
305k s ribers + 446 videos QUALITY ASSURANGE 67H SEM Quality Assurance |

6th Semester
or contact - imperfectpharmacy@gmail.com ...more COMPLETE UNIT 1 Imperfect Pharmacy - P

i
A

play.google.com/store/apps/details?id=co... and 6 more links

A subscribed v £92 Community ) ]
- BIOPHARMACEUTICS 6TH SEM Biopharmaceutics &

Pharmacokinetics | 6th
Home Videos Shorts Courses Play COMPLETEUNIT1 Semester
%':.ﬂ ly m— E Imperfect Pharmacy - PI.

PRARMACDLOGY §TH SEM Pharmacology | 6th
Semester
Imperfect Pharmacy - P

Shorts

Medicinal Chemistry | 3
6th Semester

ter thaed e B € by

< AMINO GLYCOSIDES
< TETRACYCLINES

FOR MORE CONTENT : VISIT OUR > APP

4 Imperfect Pharmacy
App

MPERFEC!

[ PHARMACY |
appx.co.in
In-app purchases

42% En 100k+

960 reviews © Rated for 3+ © Downloads




QUESTION -2

DEFINE THE PRODUCTION OF VITAMIN B12
THROUGH FERMENTATION



