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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
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QUESTION -2

DEFINE THE PRODUCTION OF VITAMIN B12
THROUGH FERMENTATION



VITAMIN B12

e Vitamin B12 is a water-soluble vitamin also Known as Cobalamin.
* Vitamin B2 is mainly produced by microorganisms and is obtained
from animal foods or fermentation processes.
e Tt is essential for:
- Formation of red blood cells
~- ProPer 'FuncHoning of nervous 53sfem
- DNA Sanhesis
- Normal Srowﬂl and metabolism

Sources of Vitamin B12

e Meat
e Fish
. Esgs
e Milk
o Liver

* Fermented Praducfs

Functions of Vitamin B12

o Hclps in red blood cell formation
Maintains hea.fﬂy nerve cells
SuPPorfs DNA sgnfhesr's
Prevents meqaloblastic  anemia

Helps in energy metabolism

Paoogc;non OF VITAMIN B12

Vitamin B12 s commercin.lfy Produced by microbial fermentation because
chemical synthesis  is difficlt and expensive.

Microorganisms Used

e Most mmmonlj used microo:yo.m'sms for Vitamin B12 productions are :
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- PmPionibodErium shermanii
- Pseudomonas denitrificans

STEPS INVOLVED IN PRODUCTION

1) Preparation of Culture Medium

¢ Nutrient medium oonhininﬁ carbon, nih'osen, minerals, and cobalt is PrePOrmi
o Cobalt is important for Vitamin B12 synthesis.
2) Sterilization

e Fermenter and medium are sterilized.

o This Preverﬂ's contamination.

3) Inoculation
o Selected microoraanism is odded info the sterile medium.
o Pure culture is used for better Pmducl'ion.

4) Fermentation
e Fermentation is carried out under controlled conditions.
° Proper temperature , PH, aeration, and nﬂﬂnﬁm are maintfained.
. Microoraanim produce  Vitamin B12 dlurins growth.

5) Recovery of Vitamin B12
o Fermentotion broth is filtered.
o Vitamin B12 is extracted from microbial cells.

6) Purification
e The product is Puri‘ﬁed and concentrated.
¢ Final Vitamin B12 is converted info stable P}nrrmwd‘ical forms.

Applications of Vitamin Bi2

o Treatment of Vitamin B12 deﬁda'\cﬂ
e Used in anemia treatment

e Nutritional supplements

* Pharmaceutical preparations
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QUESTION -3

WRITE THE METHOD OF COLLECTION AND
PROCESSING OF WHOLE HUMAN BLOOD



BLoobp

Blood is a special fype of fluid connechive fissue that circulates +hrw3hou+
the bodt’ inside blood vessels.

I is pumped by the heart & contituously moves o deliver - important
substances & nurients fo different organ & fissues.

Haema’roloﬂy is the branch of science deals with study of blod 4 its

disorders .

Eis camPosed of 87 of okl body weigh’r.

Basic Propermies OF Buood

Aduts have about 56 litres of blood, around 7-87 of ~body weight-
Blood is sliﬂhﬂy alkaline in Nature havina_ pH: 7.35-7.45.

Blood temperature is about 38°C.

Blood is about 4-5 times more viscous than water.

Blood has the abilHy to clot when injured.

Blood has a Sliﬂh‘l'llj saHV foste due fo dissolved salfs.

® The colour of blood varies with its oxygen content Oxljﬁenahd Blood appears

l:nriﬂhiL red , while Deav;,gena‘l‘ed Blood appears dark red.
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Funcrions Or  BLood

Blood has 3 major functions
® TransPoﬂnﬁon

@ Profection

@ Reg_ulaﬁon

(D TransporTATION
® Blood transports :
- 0, (Iunss - bod‘y)
- (0, (bodm, — fungs)
- Nutrients (infestine — Hissues)

- Hormones ( 3Jands - ora_uns)
- Waste Produc‘rs ( fissues — kr‘dneys / livers)

@ Prorecmon
Blood protects the body by :
WBCs ﬁﬂhﬁrg- infections € Antibodies vaidl'r?_ immunﬂy
Platelets Prew.niing_ bleeding_ € Blood Cfoﬂing_

3 Recutamon
Blood helps maintain :
- Bodt, temperature
- PH balance (acid- base balance)
- Water balance
= Blood pressure
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ComponenTs OF BLoop

BLoop

| B |
ForMeDp ELEMENTS BLoop Prasma

| I I A I l

Red Blood Cells White Blood Celrls | Platelets Wa&r VPm’reins Other Solutes

[ | Albumin
Gmnulocb-fe.s Aamnulocgfes Globulia
Neu{‘rophi Is Ii Monocﬁes Fibrinoaen
Eosinophils l‘.ymphocﬁes
Basophils

Q

<«— Plasma
(55% of total blood)

BuFFy Coat
| 4— Ieukocy’fes & platelets
(<1% of total blood)

-— Eryfhrocsfes
(45% of otal blood )
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COLLECTION & PROCESSING OF WHOLE HUMAN BLOOD

e Whole human blood is collected from heCl‘H'hlj donors and processed fo prepare blood
and blood products for transfusion.

¢ Blood collection and processing must be done cnreFuNﬂ fo maintain so‘Fe‘l"j, sterility , and
q’ualihj.

COLLECTION OF WHOLE HUMAN BLOOD

1) Selection of Donor
o Before blood donation, the donor is checked to ensure the blood is safe.
. Requiremen*’s of a Hmﬂhj Donor

- Ase: usually 18-65 years

- Nei‘shi': minimum about 45-50 kﬂ

- Hemogtobin level should be normal

- Normal blood pressure and pulse - Free from infectious diseases

2) Blood Collection

o Sterile disposable blood bags are used.

* The vein area (usmll-j arm) is cleaned with antiseptic solution.

A sterile needle is inserted into the vein.

About 350-450 mL_of blood is collected.

Blood bag contains anficoagulant solution such os CPDA (Citvofe Phosphate Dextrose
Adenine)  to prevent doﬂins.

After Collection

* Needle is removed and bandase is upplied.
® Donor is advised to rest and take fluids.

PROCESSING OF WHOLE HUMAN BLOOD

1) La.helim_; and  Documerration

e Each bleod bas is labeled properly.

* Donor information , blood group , and collection date are recorded.

2) Blood Group Teslinai
® Blood is fested for:
= ABO blood group
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- Rh factor
- This helps in comptﬂ'ible transfusion.

3) Screening for Infectious Diseases
* Blood smnP|es are fested aﬂain for :
- HIV
- HePo.+i+is viruses
= SHPhilis
- Malaria

o Unsafe blood is discarded.

4) Separation of Blood Components

* Whole blood is sepam’fed bﬂ cen’rrifuﬂaﬁon into :
- Packed Red Blood Cells (RBCs)
- Plafelets

- Plasma

- Craoprecipih’re
e This allows one unit of blood to ]helP muHiPle Pa+ie,n’rs.

5) Sfing‘ e

o Different blood componeni's are stored at different +empem+ures:

Component Storage. Temperature
Whole blood / RBCs 2-6°C

Plafelets 20-24°C
Plasma =18°C or below
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