
SOLVENT EFFECT ON THE DETERMINATION OF 
SULFAMETHAZINE BY ROOM-TEMPERATURE 

PHOTOCHEMICALLY INDUCED FLUORESCENCE 

Summary-Room-temprture photochemically-induced flurr~~mx (RTPF) was applied to the detelr~ni- 
nation of sulfamethazint? (SMT) in methanol, ethanol and 2qroponol. Optimal ultraviolet irradiation 
times ranged between 2 and Iri min. Linear calibration graphs were obtained over a concentration rang@ 
of more than one order of magrxitude. The relative standard dprvirtions were within the range I&23?k 
Limits of detection were b&wn 40 and 80 ng/ml. The method was revaluated for its applicability to the 
analysis of SMT in ph~lrm#eutkal formulations. 

An interest&g property of s~f~~es is 
tbEr photochemkal ~~~~t~~~ty*i~**~ Recently, 
we utilized this photachemical behaviour for 
determining SMT and other he&acyclic deriva- 
tives spectrofluorimetricaIly4’7*“,‘9 We developed 
a room-temperature photcxhemically-induced 
fluorescence (RTPF) m&hod based on 
ultraviolet (UV) irradiation of sulfonamides 
in aqueous medium and rapid formation of 
strong& Buoreseent ~~oto~~~u~t~~’ Irra* 
atiozz times required were fO and 
3@ tin, and ~~t~~~~s &’ 025-3.0 ygjmi 
could be quzmtitated, Also, we combined RTPF 
with Bow injection analysis,‘s and applied the 
technique to the analysis crf SMT in pharma- 
ceutical compounds and f~od,‘~ 

*Author to whom correspondence &auk! be addressed. 

fn @iI& we report on the &mts of 
al~~o~o solvents ou the RTPF d~t~~~~~~~ 
of SMT, The use of these non-aqueous media 
produd a marked decrease of the UV 
irradiation time. We applied the technique 
to the analysis of SMT in pharmrtrclew,ticd 
preparations, 

EXFERIMENTAL 

~~~~~~~~~~ was purchmd fmm Sigma 
A~~y~~-~~a~t grade ~A~~~) rn~tb~~~~~ 
ethanol md ~~~o~u~ were used to prepare 
200 &g/ml SMT stock so&ions, and to m&e 
serial dilutions. Pharmaceutical preparation 
of SMT (sulphadimerazine 33% Noi) was a 
gift from Lab. No&Socopharm (Chtkeau- 
Thierry, France). 

Apparatus 

An aliquot of each SMT sample was placed in 
a I-cm quartz cuvette and irradiated at room 
ternperatwF@ with the W light of the mercury 
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Table 1. Experimental conditions for determi- 
nation of sulfamethazine in alcohols 

Solvent 

Methanol 
Ethanof 

2 @ml t OQrs 

Excitation Emission (%I) 

260 341 
290 345 : 

2-Propanol 290 345 2 

*t r = Optima1 irradiation time correqonding 
to the maximum fluorescence signal. 

arc lamp for a fixed time. Fluorescence intensity 
measurements were performed at constant 
excitation and emission wavelengths, using 
optimal irradiation time values depending of 
the solvent (Table 1). 

RESULTS AND DISCUSSION 

E$et of soivent 

The fluorescence excitation and emission 
maxima wavelengths and optimal irradiation 
times are reported in Table 1 for SMT in 
methanol, ethanol and 2-propanol. A 30-nm 
red-shift of the SMT excitation wavelength was 
observed upon going from methanol to ethanol 
and 2-propanol, whereas no significant shift 
of the emission wavelength was note& when 
changing of solvent. Upon UV irradiation, 
SMT did not exhibit any important change in 
the shape of the emission spectra for all solvents 
(Figs 1 and 2), but a 2- to S-fold increase of the 
fluorescence signal occurred (Figs 3 and 4). 
The optimal irradiation times, corresponding to 
the maximum fluorescence intensity, were found 
to be 3, 6 and 2 min in methanol, ethanol and 
2-propanol, respectively. These values, obtained 

Fig. 1. Fluorescence emission spectra of non-irradiated 
and irradiated 1.5 &ml sulfam~h~ne in methanol. 
Curve 1: non-irradiated sulfame~a~ne; curves 2 and 3: 

sulfamethazine irradiated during 5 and 10 min. 

5 min. 

X h-4. 
Fig. 2. Fhtomsccnce emission spectra of non-irradiated 
(curve 1) and irradiated 1.0 pg/mi ~fame~ne in 2- 
propanoh curves 2 and 3: s~f~e~ne irradiated during 

5 and 10 min. 

in alcoholic media, are significantly shorter 
than that of 10 min determined previously for 
SMT in water.” It demonstrates the advantage 
of utilizing an alcohol rather than an aqueous 
solvent for improving the speed of the RTPF 
determination of SMT. 

Analytical figures of merit 

The analytical figures of merit for the deter- 
mination of SMT in methanol, ethanol and 
Zpropanol are given in Table 2. Linear cah- 
bration plots were established over a con- 
centration range of more than one order of 
magnitude in all solvents. The correlation co- 
efficients were close to unity, indicating that 

had. Time (min) 

Fig. 3. Effect of ultraviolet irradiation time on the fluor- 
escence intensity of 1.5 ag/ml sulfamethazine in methanol. 



Solvent eEect ‘on the determkatkn of s~f~e~~~e 235 

Fig. 4. Effect of ultraviolet irradiation time on the fluor- 
wence intensity of 1 .O p&/ml sulfrrm~thaiine in 2-propanol. 

the precision of analytical curves is excellent. 
The RSD values ranged between I-4 and 2.2%. 
The limits of detection (LcTDs) were very 
low, between 40 and 80 n&ml, according to 
the alcohols used. These values are markedly 
smaller than the LoDs of 74 ug/ml aud 120 
ngjml, obtained, respectively for the RTPF 
and RTFF-FIA determination of SMT in 
water.‘8v’9 These data indicate that an alcoholic 
media results in an increase in the sensitivity 
and precision of the RTPF determination of 
SMT, 

In order to confirm the anaiytical apphca- 
bility of the RTPF method in akoholie solvents, 
SMT was sterns in the No& 33 pha~a~u- 
tical formulation, using the standard addition 
procedure. The pharmaceutical formulation 
was dissolved and diluted in the different alco- 
hols used. Satisfactory results were obtained 
in methanol, ethanol and 2-propanol, with 
recoveries ranging from 93 to 100% accord- 
ing to the solvent. These recoveries values are 

canrparabla to those obtained previously in 
water.ly It demonstrates that the method does 
not suffer significantly of interferences from the 
pharmaceutical matrix used. 

RTPP method can be utilized for the 
quality control of pharmaceutical farmu- 
h&ions ~~~i~g SMT. In add&q RTPF 
could be applied to the analysis of SMT in 
food, witbout noticeable intrxferenoe, as found 
previously? 

CONCLUSION 

We have shown that the analytical useful- 
ness of room-temperature photochemieally- 
induced fluorescence is significantly improved 
in alcoholic solvents for the determination of 
SMT, The use of afcoholic media rest&s in 
a more rapid RTPF method with improve 
se~~ti~ty and precision for analysing SMT 
relative to that obtained in an aqueous solvent. 
TypicalIyy, an irradiation time of 2 min with 
a lower limit of detection of 40 n&ml was 
possible in 2-propanol. Thus, this solvent is 
recommendad for the RTPF determination of 
sulfamethazine, especially in pharmaceutical 
formulations. 

*IF = Relative fluorescence signal; c = analyte concentration, 
tLimit of detectkm defined as the concentration of solution @ing a signal-to-noise (S/N) 

ratio of 3. 
$RSD = Mid-ran@ relative standard deviation (n = 4-6), 
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