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ABSTRACT

Thetotal worldwide market valuefor cephal osporin antibiotics ranksfifth
among the leading therapeutic agents. Cephalosporin C is one of most
important antibiotic produced by filamentous fungi such as
Cephal opsoriumacremonium. Cephal osporin C shows antibiotic activity
against Gram-negative bacteria by hindering cell wall synthesis, but it is
not the clinically activeform. Thereby al clinically important semi synthetic
derivatives of cephalosporin are manufactured from 7-
aminocephal osporanic acid (7-ACA) which isan intermediate compound
produced from cephal osporin C. The present investigation deals with the
bioconversion of cephal osporin C using bacterial isolates obtained from
various natural sources such as soil, waste water and hospital wastes.
The bioconversion of cephalosporin was detected by thin layer
chromatography and spectrophotometrically. Two bacterial isolates
exhibiting bioconversion potential were isolated and identified as
Pseudomonas and Achromobacter species.
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INTRODUCTION

Cephalosporinanditsderivativesarethebest sold
antibioticsworldwide, with globa sdesof $8.3billion
of $466.3 hillion of thetotal pharmaceutica products
in2003Y. Duetolower clinica vaueof cephadosporin
C, broad-spectrum semi synthetic cepha osporinsare
prepared from important intermediate 7-
aminocephal osporanic acid. Thechemical conversion
of cephal osporin C to 7- aminocephal osporanic acid
was accomplished by using chemica swhich creates

serious disadvantages such asrequirement of multistep
and complex process, and low quantity & quality of
product’?>9, Therefore, the chemica method has been
replaced by an enzymatic method for preparing 7-ACA
whichisregarded as an environmentally acceptable
method. Cephal osporin C antibiotic can betransformed
either by sngle step transformation of cephaosporinC
to 7-amino-cephal osporanic acid® using the enzyme
cephalosporin acylaseor by two step conversionusing
the enzyme D-amino acid oxidase. Thisenzymecon-
verts cephalosporin C to glutaryl-7-


mailto:rd73vas@rediffmail.com;
mailto:arpana_j12@rediffmail.com

160

Screening, isolation and identification of bacterial isolates having potential

BTAIJ, 7(4) 2013

FULL PAPER

aminocephal osporanic acid and then glutaryl-7-
aminocephal osporanic acid is transformed to 7-
aminocephalosporanic acid by glutaryl-7-
aminocephal osporanic acid acylase. Many microor-
ganisms such as Pseudomonas species, Pseudomo-
nas diminuta, Bacillus megaterium, Aeromonas sp.,
Arthrobacter viscous etc. arefound to convert cepha-
losporin Cinto 7-aminocepha osporanicacidinsingle
step59 while sometransform cepha osporin Cinto 7-
aminocephal osporanic acid via GL- 7 -
aminocephal osporanic acid. Attempts were accom-
plished to isolate microorganismswith higher cepha-
losporin biotransformation activity from natural envi-
ronmentslikewastewater, chemica industry wastesand
hospital wastes. Thepresent investigation dealswith
the bioconversion of cephal osporin C whichwasde-
tected by thin layer chromatography and spectropho-
tometricaly. Two bacterid strainswereisolated which
exhibited the bioconversion of cephalosporin Cintoits
derivative.

MATERIALSAND METHODS

Chemicalsand media

7- aminocephal osporanic acid and G |-7-
aminocephal osporanic acid were obtained from Ira
Pharmaceuticals, Mumbai. p-dimethylaminobenzal -
dehyde was procured from Merck Millipore, India.
Cepha ogporin C was supplied by SigmaPharmaceuti-
ca Industry, India. Yeast extract, minimal brothingre-
dientsand all other chemical reagentswere purchased
from Hi MediaLaboratories, India

Screening of cephal ospor in biotransfor ming or gan-
isms

Organismsobtained from natural sourcessuch as
wastewater, indudtrid effluentsand hospitd wasteswere
used for inocul ation of enrichment medium. Minimal
broth was used for the purpose which contained grams
per litreof Dextrose, 1.0; Dipotassium phosphate, 7.0,
M onopotassium phosphate, 2.0; Sodium citrate, 0.5;
Magnesum sulfate, 0.1; Ammonium sulfate, 1.0; final
pH 7.0 +/- 0.2 at 25°C with 0.1 g% CPC and 0.5 g %
dextrose. After incubation visblegrowth was observed
ineachflaskintheform of turbidity. Small aiquots of
mediumweretransferred from each thefinal liquid en-
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richment cultureflasksto solidified minimal agar me-
dium, containing 0.1 gram percent cephalosporin C as
astimulant for biotransforming activity of theorganism
and decreased concentration of dextrose (0.1 g %).
Plateswereincubated at room temperaturefor 48 hrs.
After incubation pure culturewasobtained ontheplates
intheform of bacterid & fungal colonies.

Growth in presenceof high concentration of cepha-
losporin C

Trialswere carried out to check theability of indi-
vidual isolatesto grow in presence of cephal osporin C
by exposingthemto increased concentration of cepha
losporin C (1 %). Minimal broth was prepared with 1
gram percent cephal osporin C. Broth was distributed
in50smdl tubesand gerilized. Individua coloniesshow-
ing different growth characters (50 numbers) obtained
by solid enrichment culturetechniqueweretransferred
into tubes containing 1 gram percent CPC. Thetubes
wereincubated at room temperature for two weeks.
Thetubeswereroutinely observed for visblegrowthin
theformof turbidity.

Analysisby Thin Layer Chromatography (TLC)

Individua coloniesof isolateswere sd ected for test-
ing biotransforming potentia by thin layer chromatog-
raphy'®. Inall thirty nineisolateswere screened using
cephal ogporin C containing medium. Each isolatewas
further tested for biotransformation of Cephal osporin
C and GL-7- amino cephalosporanic acid into 7-
aminocephal osporanic acid by thin layer chromatogra:
phy. Washed cellswere used for biotransformationin
medi um contai ning cepha osporinin phosphate buffer
and incubated for four hoursat 37°C with intermittent
shaking. Thesupernatant obtained after centrifugation
was used for TLC. The solvent system used was
acetone:water:acetic acid:: 85:12:3. Theplateswere
then sprayed with fluorescamine and observed under
ultraviolet light at 365 nm. Two of theisolateswhich
exhibited satisfactory biotransformation were further
identified by 16SrRNA sequencing.

Quantitative determination of 7-amino
cephalosporanicacid

The detection of 7-aminocepal osporanic acid is
possiblethroughimines’ formation of its amino func-
tionaity with p-dimethylaminobenza dehyde (p-DAB).
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The assay of quantitative detection of 7-
aminocephal osporanic acid was performed as per the
standard method™. p-Diaminobenza dehyde (p-DAB)
reacts with 7-aminocephal osporanic acid (7 amino
group) resulting in the formation of imine of cepha-
losporin C. Quantitative estimation of 7-
aminocephal osporanic acid from by isolateswas done
by performing the assay as per standard protocol ina
total volume of 500 pl. In reaction mixture 40 pl of
sample and different concentrations of standard 7-
aminocephd osporanicacid (ImM - 10mM) werecom-
bined with 280 pl of p-Diaminobenzaldehyde reagent.
Themixturewasincubated at room temperaturefor 3
minutes. After incubation content of tubeswereimme-
diately diluted with 180 ul of phosphate buffer at pH 7
to facilitate measurement of absorbanceinroutine 1 ml
microcuvette. The absorbance was measured at room
temperature at 414 nm using buffer solution of respec-
tivesampleasreference. Thereaction of p-DAB with
7-ACA completeswithin theincubationtime. There-
action of Cephal osporin C proceeds after 30 minutes
of incubation. Thus, workingintimeframeof 3 minutes
theinterfering absorbance value of Cephalosporin C
imines can beneglected.

After performing p-DAB assay absorbancewas
measured for each known concentration of 7-ACA and
standard curvewas plotted. Thetest samplesobtained
fromtheisolaesintheform of supernatant after growth
and biotransformationwered so assayed inparald. The
absorbance obtained was extrapol ated on astandard
curve made by plotting varying concentrationsof the 7-
ACA (mM per milliliters) against absorbanceat 414
nm. Thevauesfor concentration of 7-ACA thusob-
tained wererecorded.

RESULTSAND DISCUSSION

Screening and identification of theisolates

Thirty nineisolateswereobta ned by screening pro-
tocolsused. All theisolateswere subjected to growth
inliquid mediumfoll owed by testing the supernatant for
biotransformation of cephalosporin C to 7-amino
cephal osporanic acid. Two isolateswerefound to ex-
hibit considerably good biotransformation potential and
werefurther subjected to i dentification on the basi s of

biochemica charactersand 16SrRNA sequencing. The
isolateswereidentified as Pseudomonas speciesand
Achromobacter species.

TLC

The thin layer chromatographic studies of
Pseudomonas species and Achromobacter species
revealed identical Rf value (Asshownin Plate 1) as
that exhibited by 7- aminocephal osporanic acid ob-
tained whereboth of themweregrowninbrothin pres-
ence of cephalosporin C and GL 7-

aminocephal osporanic acid respectively.
Quantitativeestimation of 7-ACA

The p-Dimethylaminobenzal dehyde (p-DAB) as-
say carried out for both theisolatesexhibited consider-
ably sgnificant absorbancevaue. Thevduesof 7-ACA
were calculated from standard curve. The isolated
Pseudomonas specieswasfound to form 4.5 mM of
7-ACA per milliliter of inoculated broth and
Achromobacter species formed 4.2 mM of 7-ACA
per milliliter of inoculated broth. The Pseudomonas
species converted cephal osporin Cinto 0.00122526
gm of 7-aminocepha osporanic acid per milliliter of in-
cubated broth while Achromobacter speciesconverted
cephalosporin C into 0.001143576 gm of 7-
aminocephal osporanic acid per milliliter of incubated
broth. Thebioconversonwasquite satisfactory a pre-
liminary scalewhich can further be enhanced by opti-
mi zation studieswhich are underway. The bioconver-
sionisparallel good as compared to the conversions
obtai ned with known standard strains of Pseudomo-
nas. Severa research reports have reveaed that
Pseudomonas species and Pseudomonas diminuta
produced cephd osporin C acylase enzymewhich con-
verted cephal osporin Cinto 7- aminocepha osporanic
acidin single stepi3589, On the contrary some organ-
isms produced enzyme D-amino acid oxidasewhich
converted cephalosporin C to glutaryl-7-
aminocephal osporanic acid and then glutaryl-7-
aminocephal osporanic acid was transformed to 7-
aminocephalosporanic acid by glutaryl-7-
aminocephal osporanic acid acylasg®. It wasobserved
during the present investigeation that Pseudomonasspe-
ciesand Achromobacter Speciesutilized glutaryl 7-ACA
acylasefor thebioconversion asinvestigated formthe
enzyme assays performed.
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