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 Spectrophotometric Determination of Certain Cephalosporins
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A simple and specific method for the quantitative determination
of cephalosporins, namely ceftriaxone, cefoperazone. cefazidime
and ceftizoxime was developed, The method was based on the
formation of a blue coloured chromogen when the drug solutions
react with Folin-Ciocalteau reagent in an alkaline medium.
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These cephalosporins are used for mild to moderate infections caused due to
susceptible micro-organisms'. These drugs are official in USP?. Literature survey
revealed few colorimetric>® methods and HPLC'™® methods for the estimation of
these drugs. In the proposed method, Folin-Ciocalteau reagent was used and a
simple and sensitive method was developed which could be used for the routine
analysis of these cephalosporins. The method was based on the formation of a
blue coloured chromogen when the drug solutions were treated with Folin-
Ciocalteau (F-C) reagent in the presence of 20% sodium carbonate.

F-C reagent was prepared as per the method of Rao er al.'® and diluted with
distilled water in the ratio of | - 2. Sodium carbonate (20%) was prepared by
dissolving requisite amounts of sodium carbonate in distilled water, filtered and
used. , A ,

Standard and sample solution: About 100 mg of each of the cephalosporins
was separately taken and dissolved in distilled water and the volume was made
up to the mark in a 100 mL volumetric flask. Each of the cephalosporins
mentioned was separately analyzed. Dry powder for injection was the formulation
that was analyzed. From the stock solution, dilutions was prepared so as to get
100 pg/mL concentration for ceftriaxone, cefoperazone and ceftixozime and for
ceftazidime 80 pg/mL was prepared.

Recommended procedure: For each of the cephalosporms analyzed one
variable at a time method was followed, so the amount of F-C reagent and sodium
carbonate solution added varied. Aliquots of the drug solution ranging from
0.5-3.0 mL were transferred into a series of 10 mL calibrated volumetric flasks.
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Then 2.0 mL of F-C reagent followed by 1.5 mL of sodium carbonate was added.
For ceftriaxone sodium, 2.0 mL of F-C reagent and 3.0 mL of sodium carbonate

“was'added 'In the case of ceftazidime, 3 0 'mlL F-C reagent ‘followed by 2.5 mL
of sodium carbonate and for ceftizoxime 1.5 mL of F-C reagent foﬂowed by 2.5
mL of sodium carbonate was added. In all the cases, the flasks were thoroughly
mixed and allowed to stand for 10 min and finally the volume was made up 10
10 mL with distilled water. The absorbance of the blue coloured chromogen was

measured against a reagent blank.
The mixed acids present in Folin Ciocalteau reagent involve the following
chemical species: b S : S

3H,0.P,0513WO0y 15MoO3 10H0
and . 3H,0-P;05 13W0315M00510H,0 -~
These cephalosporins probably bring about a reduction of 1, 2o0r 3 oxygenatoms

from tungstate and/or molybdate present in F.C reagent, thereby producing one or
more of the reduced species which have a characteristic intense blue colour.

The four cephalosporins under study formed a blue coloured chromogen with
F-C reagent in the presence of sodium carbonate and a reaction time of 10 min was
allowed for colour deveiopme‘m. Experiments were carried out to study the effects
of varying concentrations of sodium carbonate solution; these showed that at low
concentrations of sodium carbonate, the solutions attained a yellow tinge-and at
higher concentrations either there was no significant change in absorbance or the
absorbance decreased. A similar study with E-C reagent showed that at low
concentration, the colour developed was not complete and at higher concentrations
of F-C reagent the absorbance attained was very high. The order of addition of
reagents was also studied and it showed that altering the order of addition of
reagents did not have any adverse effect on the colour development.

The optical characteristics such as Beer’s law limits, Sandell’s sensitivity, molar
extinction coefficient, per cent relative standard deviation and % range of error are
summarized in Table-1. . o ‘ '

~ TABLE-
OPTICAL CHARACTERISTICS AND PRECISION
,Pairamelcrs 'k Ceprerazoné Ccfuraxom (Eefmzxdxmc :‘Céff&izoxime
) . 652 .72 o T 731
Beer's law limit (ug/mL) - 5-30.. . - 05-25 . C o420 i 323
- Molar absorptivity - - 11.67 x10° . 10.124x 10° = 9.48x10° 10,036 x 10°
CLmollem™ e o anngs PSR
Sandell's sensitivity 00333 2604X 004099 038737
(pgem®0001absuni) e L
Correlation coefficient () 09999  1oo2 09994 0.999%
chressidn cqﬁé(i()n Y)* R o _; kk U
Slope (a) | 00298 03921 00508 0.02568
Intercept (b) 389 % 107 10.01448 s46x 107 8.62x107°

Y = a + bC where C is the concentration of the cephalosporin.
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The regression analysis using the least squares was made for slope (a), intercept
(b) and correlauon cocfﬁcnem (r ’btamed from different concentrations and the
results ‘are summarized in Table-1. The data ¢ sbtained from the determination of
the cephalosporins in phamaceuncaﬁ formulations’ by the proposed method are
computed in Table-2. To evaluate the vahdxty and reproducibility of the method,
know amount of pure drug was added to the previously analyzed pharmaceutical
formulations. The % recovery is summarized in Table-2.

| TABLE-2
'ESTIMATION OF THE CEPHALOSPORINS IN DOSAGE FORM

Drugs . Labciied amoum . Amoum obtamed ' ; 'Re”?cévcry
o ; (mgl’tab) (proposed ‘method) %)
Cefriaxone S 80 it 249,89 98,04
L sw ,49978] X
Cefoperazone 250, .. ..25004 . 9998
1000 1007.05 08.98
Ceftizoxime , o0 100376 94.57
Ceftazidime 250 25390 - 100.18
500 503.75 100.75
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