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ABSTRACT

Organic compounds that can be brominated by bromine are determined by
injection them in acidic solution into bromate-bromide eluent. Unconsumed bromine
was monitored using [Br»-H,0>-Luminol] chemiluminesence system. The optimum
parameters were studied and werc found to be the following: KBr 0.2 M, KBrO; 0.1M,

CH;COOH 1M, H,;0; 0.0IM, luminol 5x10° M, flow rate 3.5 ml min™', and 100 ul
sample with frequently of 90h™, gave working rang s of 10-70 ug mI’, with precision
less than 2%. Detection limits of down to 10 ng per 100 ul sample were obtained.
Application to a methoprim tablet was described,
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Introduction

The analytical utility of
chemiluminescenc = of Luminol has been the
subject of extercive study. Ruzisca and
Christian [1] used Luminol-CL flow system
for determination of organic compound.

Bratton-Marshall method [4] was the
most widely used for spectrometric
determination of sulphonamide in clinical
and research work as the free aryl primary
amines is converted to a diazonium salt, the

Sulphonamides are considerable as the
sulphadrugs, although they have supplanted
to a wide extent by the antibiotics[2]. It
named under a chemotherapic compourds
[3]. the sense of treatment of diseases, due to
bacterizl invasion, by chemical compounds,
which destrov the micro organisms without
affecting the tiscues.

detection limit is 0.5 mg/L in plasma, 1.3
mg/L in urine.

The latter method adapted for FIA by
Koupparis et al [5]. Flow injection
chemiluminesence  system used for
determination of sulphonamide as an
enhancement for (H,05.Luminol)
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chemiluminesences[6]. A simple titrimetric
methods depending on the reaction with
bromine  water[7], and  with N-
bromophthalamide[8] has been used for
determination of sulfadrugs. In both methods
the sulphonamides present in the drugs are
determined via bromination as an indirect
and direct visual ftitration methods
respectively.

On line bromometric methods for
determination of Asprin[9] and Phenol [10]
by voltammetry and spectrophotometry
respectively are known.

In Situ generation of bromine [11],
from bromate-bromide-acid using flow

injection system, enhances the
chemiluminescence of luminol- H202
reaction system.

In the present work an on line
bromometric determination of

sulphonamides by FIA — CL method using
(Br; — H;0, — Luminol) system depending
on that the chemiluminesence intensity
which is directly proportional to the
concentration of the sulphonamide is
dramatically decreased as this due to the
consumption of bromine which is generated
from the bromate - bromide acid
decomposition of hydrogen peroxide, which
is necessary for luminol chemiluminscence.

Experimental
Apparatus:

A multi channel prestaltic pump, (Waston
— Morfon); a sixway injection valve (7 /25 -
Rheeodyne) flow system chemiluminesence
detector type (LKB) 2238 Uvicord SII
system chemiluminesence (Kipp & Zone), X
-1 recorder BD4.

Reagents

The following solutions were prepared:
Sodium carbonate (Na;COs.10H;0) 1M

dissolving 28.617 g/L.

Luminol solution 10°M. dissolving
0.17717 g/L.

Hydrogen peroxide (H20z) 0.1M, dilute
10.3 ml of 35% H,0; in liter.

Potassium bromide, 0.25 M, Potassium
bromade 0.25M,

Acetic acid 6M of 99.5% with sp.gr =
1.05,

Sulphonamide 1000ppm, 1g in liter.

General procedure

The schematic diagram in Fig.(1) shows
the system used in which 100 pl of acidified
sample, with CH;COOH to final
concentration of (IM) is injected through
sample loop into a stream of BrO; and Br
jons to delay coil (100cm), in which Br;
generated. Later it is reduced by reaction
with sulphonamide sample used for
deccomposition of HyOs, which is necessary
for luminol chemiluminesence.

Luminolle M. coil
&
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M. coil R ool PMT
Br--&
By i ; ’H
I_ Flow ccll
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P Injetion

Fig.1 Schematic diagram of the flow injection
with Chemiluminesence system used for the

determination of sulphonamide.
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Optimizations:

1- Physical optimization

a- Effect of flowrate: Effect of flowrates
were studied by operating the flow
injection Chemiluminesence-manifold is
shown in Fig(l). The CL-intensity
increases as flow rate increase. 3.5
ml/min was selected as optimum flow
rate for obtaining clear response and
maximum time required for signal
measurement.

b- Effect of delay-reaciin coil: Different
lenizths of delay coil were studied (50-
200cm) the results obtained indicated
that 100 ¢cm is the best length upon the
high CL-intensity, peak profile and time
required.

c- Effect of wvolume sample: Different
sample volumes (20-200pl) were injected
after adjustment the acidity to a final
concentration of 1M with CH;COOH.
100 pl sample volume loop were selected
for the same reason in b.

2-Chemical optimization

a- Effect of Br concentration: By fixing all
physical parameters different
concentrations of Br solution were used

with 1%10° M H,0; and 1.0M KBrO;,

solutions. By injection 100 pl of sample
in different acetic acid concentration

(0.25, 0.5, 1.0M). It was found that
2.0%10"" M KBr concentration is suitable

concentration to give a maximum
chemiluminesence intensity as peak
height (mV), as shown in Fig(2).
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Fig.2 Effect of bromide concentration on
chemiluminesence intensity. 1X10-4M

luminol, 1¥10-3H202 and 1.0M KBrO3

b- Effect of BrO;" concentration: As
before in (a) all parameters were fixed
with constant concentration of KBr

solution 2.0X10"" M. By using different

concentrations of KBrO; solution, The
optimum concentration for maximum
chemiluminesence intensity as a peak
height (mV) was 1.0%10" M KBrO;

solution as shown in Fig.(3)
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Fig.3 Effect of bromade concentration on
chemiluminesence intensity. 1x10™M

luminol, 1x10°H,0, and 2x10°M KBr.
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c- Effect of  hydrogen  peroxide
concentration: By preparing different
hydrogen peroxide solutions, and by
fixing all parameters as in (b), with
1.0x10" M KBrO; solution, Fig.(4)
shows the maximum chemiluminzsence
intensity as a peak height (mV), with
1.0x10”M peroxide

concentration.
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Fig.4 Effect of hydrogen peroxide
concentration on the chemiluminesence

intensity, optimum concentration 2x107M
KBr, 1.0x10" M KBrQ,.

d- Effect of luminol concentration: By
appropriate dilution of a stock solution of
luminol, and fixing all parameters as in

(¢) with 1.0x10® M hydrogen peroxide

concentration and 1.0 M acetic acid
concentration the maximum
chemiluminesence intensity was obtained

with 5%X10“M luminol concentration as
shown in Fig.(5),
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Fig.5 Effect of luminol concentration on the
chemiluminesence intensity, optimum

concentration 2¢10”°M KBr, 1.0x10° M KBrO;,
and 1.0x10°M H,0;.

Calibration Graph

Various oncentrations of (1,10, 20, 30,
40, 50, 60, 70, 8C, 90, and 100 ppm) of
Sulphonamide were prepared using the
parameters  established above. Each
measurement repeated three times. The CL-
intensity as a peak height (mV) was plotted
against the concentration of sulphonamide, a
straight line graph Fig.(6) from 10-70 ppm
sulphonamide was obtained. Regression
analysis gave the following equation:

Y=b+ax

Y=CL.emission {mv) ;Jb=Intercept,
a=slope, x=concentration pg/ml
CLemission (mv) = 138.7835-1.0665 conc.
pug/ml
with correlation coefficient of 0.998. The
relative standard deviation (RSD%) is less
than 2%.
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Fig.6 Lincar calibration graph for the

determinution of sulphonamides using

flow injection with chemiluminesence
detection.

Detection 1 imil

It is possivie to observe that 0.1 ppm
sulphonamide is the least concentration that
affect (decrease) the intensity of CL.

Applications

Methoprime tablet contain 400 mg, few
tablet were cracked. sieved and weight, a
known amount of o%e tablet then dissolved
in 5 ml of 0.5 M acetic acid, then filtered and
diluted to 100 ml by distilled water. By
appropriate  dilution can be reach the

determination
9.96.8

limit with % recovery

Conclusion

The proposed luminol
chemiluminesence method for determination
of sulphonamide has been applicd

successfully by FIA-CL method using
(luminol-H;0;-Br;) system.

The intensity is decreased by
increasing sulphonamide concentration. The
proposed mechanism of the reaction related
to the method illustrated as follows:

SBr" + BrOy 4+ 6H=» 3Br; + 3H;0

NH ? NH,

““NH .
Br.. (O ]“ ng,@ Co0

+ hv
~NH, OH Coo
0

If the conceniration of Br; decreased by
its reaction with sulphonamide the CL-
intensity decrease simiultaneously.

This work if compared with FIA
method[7] it is provide high linear range as
showing in Fig.6. The selectivity arc not less

than  obtained by  Bratton-Marshal
method[5].
The method can be used for

pharmaceutical analysis.
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