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Microbiological assay

A microbiological assay may be defined as quantitative or qualitative determination of any
chemical compound from a simple or even complex material with use of microorganisms.

It is necessary to assayv antimicrobial agents for determination of potency .for determining
the pharmacokinetics of a drug in animals or man and for monitoring and controlling
antimicrobial chemotherapy.

Many therapeutic agents which either inhibit the growth of microorganisms (antibiotics) or
are essential for their growth (vitamins and amino acids) can be standardized by
microbiological assav.

Microbiological assav are simple. inexpensive and convenient methods which are similar
in accuracy as that of chemical method
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Microbiological assay of antibiotics
» Microbiological assay of antibiotics include following general procedures
1. Preparation of media

2. Selection of microorganism
3. Preparation of inoculum

» Microorganisms used in microbiological assayv of antibiotics :

Bacillus subtilis, Staplhvlococcus anrens, Staphylococcus epidermidis

# The microbiological assay of antibiotics may be carried out by the following two methods:

i) Method A: Cup-plate or cvlinder-plate method.

i) Method B: Turbidimetric or tube assayv method.
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1)Method A: Cup-plate or cylinder-plate method

» This method depends on the diffusion of an antibiotic from a vertical cavity or a cvlinder,
through the solidified agar layer in a Petri plate.

»The growth of test microorganisms is inhibited entirely in a circular area or zone around the
cavity or cvlinder containing a solution of the antibiotic.

»A liquified assayv medium (43 to 45°C) is inoculated by suspension of test microorganisms
and the moculated medium is poured immediatelyv into sterile Petri plate by using an assay
medium and then spread the test culture or microorganisms on the surface of plates (spread

plate technique).
»Solutions of known concentrations of the standard

preparation and the test antibiotic are prepared in
appropriate solutions.
»These solutions are added in sterile cavities or

cylinders prepared in a solid medium.

Fig. 23.1: Cavities prepared in sterile agar medium for assay of antiblotics
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» The plates are lett standing for 1 to 2 hours at room temperature 4°C.

» All plates are then incubated for about 18 to 24 hours,

# The diameters or areas of the circular inhibition zones produced.

# The graph which relates zone diameter to the logarithm of the concentration of antibiotics is
plotted and the unknown concentration of test antibiotics is calculated.

Zona of inkibiion Diameter af
zana of inhibition
Cavity {mm)
Teest microarganism
AN J L. e . 5t
Fig. 23.2: Zone of inhibition cbserved in plate (Assay of streptomycin) Log concentrtion of antibiatics [.-ujﬂs Hr;

www.remixeducation.in

Scanned by CamScanner



2) Method B: Turbidimetric or tube assay method:

» This method depends upon the growth of a microbial culture in a uniform solution of the
antibiotic in a fluid medium that is favourable to its rapid growth i the absence of the
antibiotic.

> Advantage: has a shorter incubation period for the growth of the test microorganisms.
> This method is not recommended for cloudy or turbid preparations.

> Five different concentrations of the standard solution are prepared by diluting the stock
solution.

> A median concentration is selected and the test sample of the antibiotic solution is adjusted
by dilution to obtain approximately this concentration.

> One ml of each concentration of the standard solution and of the sample solution are placed
in each of the tubes in duplicate.

¥ To each-tube. 9 ml of nutrient medium 1s added.
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# It is the abilitv of these test microorganisms to svnthesize the factor being assaved that

forms the basis of the microbiological assayv of vitamins and amino acids.

M \icrobiological assay of cvanocobalamin (Vitamin B12) may be performed by the
following methods:

1) Titrimetric method.

i1) Turbidimetric method.
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» At the same time, three control tubes, one containing the inoculated culture medium, another
identical with it but treated immediately with 0.5 ml of dilute formaldehyde solution (blank)
and a third containing un-inoculated culture medium are prepared.

» All the tubes are placed in an incubator for 4 to 5 hours.

» After incubation add 0.5 ml of dilute formaldehvde solution to each tube.

» The growth of the test microorganisms is measured by determining the absorbance at about
530 nm using turbidometer.

e e
e

-

.'__l"

| Tl

M

- * 8%

e

F P

e M

Amourt of growih
3.4: Microbiological assay of antibiotics by tube assay method
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VMIcrobological assay or vitamins

» Vitamins are important growth factors needed for growth and multiplication of microbes.
# Theyv are very sensitive to small amounts of growth factors.

# It is the ability of these microbes to svnthesize the factor being assaved that forms the

basis of the microbiological assav of vitamins and amino acids.

# Examples of microbes used in microbiological assay of vitamins are Tetrahvmena

thermophila , Lactobacillus plantarum.

» Vitamins are important growth factors needed for growth and multiplication of

MICroorganisms.

» Thev are verv sensitive to small amounts of growth factors.
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1) Titrimetric method:
Procedure:

»Clean ten test tubes and add 0.0 mL 0.5 ml 1.O0ml 1.5ml 2ml 2.5 ml. 3 ml 4 ml. 4.5 ml

and 5 ml respectively of standard cyanocobalamin solution (0.01 — 0.04 ug/ml).

»To each test tube add 5 ml Basal medium stock solution and adjust the final volume (10

ml) by using water.

~In the other four test tubes add 1.0 ml. 2.0 ml. 3.0 ml. 4.0 ml respectively of the test

solution to be assaved.

»To each test tube add 5 ml Basal medium stock solution and adjust the final volume (10

ml) by using water.

» Sterilize all test tubes in autoclave at 121°C for 5 minutes.
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» Aflter sterilization. cool all test tubes upto room temperature and inoculate with one drop of

inoculum (Lactobacillus leichmanii ATCC 7830).

» Incubate the tubes for 64 to 72 hours at any chosen temperature within the range of 30 to

3L

» Titrate the contents of each tube with 0.05 N NaOH. using bromothymol blue as an indicator

(converts to green colour).

~Plot the graph and determine the concentration as activity per ml of test solution by

interpolation of vitamin B12 activity.
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2) Turbidimetric method:

Procedure:

» Apparatus, reagents and procedures are same as titrimetric method but this test includes two
more test tubes to which neither standard cvanocobalmin solution nor test solution, nor

moculum 1s added.
# Incubate all test tubes at 30 to 37°C for 16 to 24 hours.

» By using an 'un-inoculated blank tube' adjust the transmittance at 640 mu to100% in the

photoelectric colorimeter.
» Thoroughly mix the contents of each tube and record the transmittance reading.

7 Plot the graph and calculate the concentration of the test solution of cyanocobalmin,
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Assessment of new antibiotics and testing of anti-microbial activity of
new substance:

» Assessment of new antibiotics is done by figuring out their Minimum Inhibitory

Concentration (NIC).

» MIC is the lowest concentration of antimicrobial compound found to inhibit the growth of
particular test microorganisms.

MIC values are usually expressed in terms of pg/ml or units/ml.

MIC of different anti-microbial compounds may be determined by

1) Liquid dilution method

Y ¥ ¥ ¥

2) Solid dilution method
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1) Liquid dilution method:

»# Ttis also know as test tube method.

# The method involves use of a series
of test tubes which contain a
double-strength medium and are
labeled as shown in adjacent table.

» The first test tube (un-inoculated) is
used for checking the sterilitv of the
medium.

» In all other eleven test tubes
Inoculum (m/o) is added to achieve
a desired concentration (103-10%
cells/ml) of microbes .
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» In all eleven test tubes, test chemical is added ranging from 0.5 to 5 ml.

» The second test tube (control) is used to check the suitability of the test microbes and
viability of the inoculum.

» The final volume (10 ml) m all test tubes is adjusted by using sterile water.

» The contents of all test tubes are properly mixed and incubated at 37°C for 2 to 3 days.

» After incubation.all test tubes are examined for growth in the form of turbidity and results
are recorded and minimum inhibitory concentration is calculated

» It also necessary to conduct a preliminary experiment to determine the approximate range

(test solution) which would be suitable for the test.
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2) Solid dilution method:

In this method .test chemical 1s fixed into molten agar and then poured into Petr plate .

After solidification. the inoculum is spread on the surface of agar medium.

vV Vv

All plates are incubated at 37°C for 2-3 days.

v

» After incubation. all plates are observed for growth of inoculum and the minimum
inhibitory concentration of the test chemicals is calculated

» Certain advantages of this method are :

»  1.Several microorganisms can be tested at the same time by use of multipoint inoculator.

» 2.Contaminations are easily detected. because colony features on solid media are more

distinctive than turbidity differences in fluid media
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