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PENICILLIN.

PENICILLIN IS ANATURALLY OCCURINGANTIBIOTIC.

IT IS OBTAINED FROM A FUNGUS CALLED Penicillium
notatum & P. chrysogenum.

IT WAS THE FIRST ANTIBIOTIC TO BE DISCOVERED.

IT WAS FIRST DISCOVERED BY ALEXANDER FLEMING
IN 1928.
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- "It was the first Antibiotic to be produced ona Large scale
durlng World War I1.
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It iS active-against many gram positive bacteria.

* It kills the Bacterias by interfering with the cell wall synthesis of o
~ sensitive organisms.

* It is inactive against most Gram negative bacteria.
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PENECILLIN PRODUCTION (HISTORY)

It was until the 1939 when a group of scientists at Oxford
University led by Howard Florey begin working to transform
Penicillin into a life saving drug.

By 1940 Florey’s team had extracted and proven that penicillin
could protect mice from Bacterial infection.

By 1941 they used penicillin to successfully treat the first
human patient.
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PENICILLIN PRODUCTION (Sesivs).

Penicillin was first comercially produced by using Stationary mat culture
method. But this technique was having a lot of problems. There were
many chances of contamination of broth during its harvesting.
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_s_After this the “Deep tank Aerated” Fermentation technique was
- developed and it became apparent that this tech Is the most
promising for Commercial production.

* This tech is still applied and Practiced till date. This process takes
place using a Fermenter.

- 99 @ "fST ¥ IYIS" Fermentation (PTG [FFMT FAT
@R 932 a6 =R @ SR @ BB et Ifkns

TOTMEd S NIGE JfoFfedT|

+ 9% TG 9AF3 TS FAT T 9T O AIY Aol FA)
24| 92 Sfe3f6 Fermenter TIF F&F 2| ~
-/

- J.

N



Acid/base
for pH control

Steam for
sterilization

Cooling ——

jacket

L BENJAMINCUMMING S

Foam breaker

=— Liquid level
| | Flat-bladed

impeller

++— Culture broth

A Fermenter




1) MOLD PREPARATION :

Desirable mold with high yielding capacity is selected.

These desirable molds are obtained by mutagenic treatments
of the fungus.

These desired strains are stored in dormant condition

Lyophilized or soll suspension formation
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2) MEDIA PREPARATION AND ITS COMPOSITION.

* The media is designed to provide the organism with desired nutrients.

 The exact composition of the Penicillin media actually used iIn
Industries are difficult to determine as these are considered
Company’s trade secrets.

 But a Typical media suggested by Coghill and Moyer are as
follows..
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MEDIA COMPOSITION

1) Cornsteep Liquor 3.5%- 8.5%
2) Lactose (Carbon source) 1-3.5%
3) Glucose (Carbon source) 1%

4) Calcium carbonate 1%

5) Sodium nitrate (N2 source) 0.3t0 0.5%
6) Potassium di hydrogen 0.4%
phosphate (Mineral source)

7) Ammonium sulphate (Minerals 0.2t0 0.5%
source)

8) Edible oils (Antifoaming) 0.25%

9) Precursors
10) pH 5.5t06.0



PRECURSORS....

Used for increasing the yeild of Penicillin.

There are different types of Penicillin like Penicillin G, Penicillin V,
Penicillin X, etc....

They decides the type of penicillin to be Produced.
Ex : Phenyl acetic acid = Penicillin G. Phenoxy acetic acid =

Penicillin V.
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3) INOCULUM PREPARATION.

Here the Prime aim Is to prepare pure inoculum of the selected species.
Stored spores from the desired strain are taken.

A suspension is prepared by mixing the spores in a Non-Toxic wetting agent
(Sodium lauryl sulphate).

gpore suspension Is added to a flask with media and incubated at 24c for 6 to 7
ays.

Spores from these flasks are directly used to inoculate the “Inoculum Tank™ for 48
to 50 hrs.

From this 1t 1s directly added to the “Production Tank™.
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4) FERMENTATION PROCESS....

Inside the Production fermenter the actual penicillin fermentation takes
place.

The Fermenter Is Incubated at about 25c to 26¢ for about 5 to 7 days.

During the first 20 to 30 hours the utilization of Carb and Corn steep takes
nlace, due to this fungal growth becomes thick & heavy.

Penicillin yield during 48 to 96 hrs. Is very low or nothing.
The yield increases at the time of stress when resources are very low.
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» During this whole production,
periodic samples are taken from
fermenter for the determination of
penicillin yield and contamination
checks.
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2) HARVEST & RECOVERY.

 After the completion of fermentation Media or the Broth contains penicillin in it and this
needs to be extracted through separation as follows:

1. First the broth is filtered in a “Rotary vacuum filter” to remove the mycelia.
fermentation
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E./Sdlfuric acid or phosphoric acid is added to lower the pH of broth to 2.5 to 2.

3. ~The broth is then soon transferred to “Counter current apparatus” or “Podbielnak
-/ extractor”.

4. In this extractor an organic solvent like, amyl acetate or butyl acetate is added.

5. This organic solvent separates the penicillin from the broth and penicillin moves inside
this solvent.

6. Organic solvent containing penicillin is removed form the media by using separating
funnel.
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\/ THE PODBIELNIAK COUNTER CURRENT
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/. Water with an alkali buffer is added to the amyl acetate solution,
~due to this the Penicillin from organic solvent moves inside water.
87 This water Is then separated from Organic solvent.

9. The water containing pure penicillin is transferred for freeze drying
process, and pure Penicillin powder is obtained.
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PENICILLIN PRODUCTS...

Penicillin products during World War Il
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