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Abstract: A simple, accurate and selective high performance thin layer chromato-
graphic method for the determination of saccharin in pharmaceuticals has been de-
veloped. The chromatography was performed on silica-gel 60F,s, plates with ethyl
acetate—carbon tetrachloride—acetic acid (3 +4 + 0.5 v/v/v) as the mobile phase. The
chromatographic zones corresponding to the saccharin spots were scanned in the
reflectance/absorbance mode at A = 230 mm. For the standard curves, two series of
saccharin sodium salt solutions were prepared: in methanol (solvent 1) and in ethyl
acetate—acetic acid (9:1, v/v) mixture (solvent 2). A linear calibration relationship
was observed within the concentration range from 300 — 1200 ng saccharin sodium
salt per spot, correlation coefficients being 0.998 (solvent 1) and 0.995 (solvent 2).
The relationship between the peak area and the amount of saccharin sodium salt was
evaluated by linear regression analysis. The limits of detection and quantification of
saccharin sodium salt were 35 ng and 110 ng per spot (solvent 1), respectively, and
45 ng and 150 ng per spot (solvent 2), respectively. Mean recovery values of 103.5
% (solvent 1) and 102.3 % (solvent 2), and RSD values of 4.42 % (solvent 1) and
2.53 % (solvent 2) were obtained. The proposed method was applied for saccharin
determination in two pharmaceutical preparations, effervescent tablets and a carbo-
mer-based gel.
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INTRODUCTION

Saccharin (1,2-benzisothiazolin-3-one-1,1-dioxide) and its salts are intense
sweeteners, being in dilute aqueous solutions about 300-500 times sweeter than
sucrose.! Saccharin is not readily soluble in water, but its commercially available
sodium salt, used as a non-nutritive sweetener, is freely soluble in water. Saccharin
is excreted unchanged by the body within 24 to 48 h. There have been sparse re-
ports on hypersensitivity and photosensitivity reactions to saccharin. Despite the
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fact that saccharin causes urinary bladder cancer in laboratory rats, its ban was re-
scinded after a public outcry. In 1984, the World Health Organization suggested an
intake limit of 2.5 mg/day/ kg b.w.

Hitherto, saccharin has been determined in pharmaceuticals by spectrosco-
pic,2-15 electrochemical,10:17 titrimetric!8 and different chromatographic tech-
niques, such as gas chromatography,!0-1° high performance liquid chromatogra-
phy20-26 and ion chromatography.2” Thin layer chromatography (TLC) was ap-
plied for the separation and identification of saccharin,!0-28 but only a single pa-
per2? was devoted to a TLC method for the determination of saccharin (limit of de-
tection 4.0 pg/spot). This method involved the use of Al,O3/polyamide layers and
toluene—acetic acid—formic acid (5 + 4 + 2, v/v/v) mixture as the mobile phase. A
mixture of bromocresol green—bromophenol blue with KMnO, solution was em-
ployed as the chromogenic spray reagent. Titrimetry,30-33 liquid chromatogra-
phy3! and spectrophotometry3! are the official methods for saccharin determina-
tion issued by different pharmacopoeias.

Advancement in instrumentation as a result of the development of microcom-
puter techniques, as well as the modifications of old and the discovery of new chro-
matographic stationary phases has resulted in the increasing application of thin-la-
yer chromatography in quantitative analysis. The possibility for the separation of
components present in a mixture and the simultaneous handling of a large number
of samples has led to an extensive use of TLC for the analysis of pharmaceutical
preparations and food products.34-40

In the present study, a simple, reliable and selective HPTLC method for the de-
termination of saccharin ws developed. The method was applied for saccharin de-
termination in two preparations — effervescent tablets and a carbomer-based gel,
each requiring a different approach for the preparation of the to be analyzed sac-
charin solutions. Namely, it was possible to directly determine saccharin in effer-
vescent tablets, while its determination in a carbomer-based gel necessitated the
prior decomposition of the gel structure and extraction.

EXPERIMENTAL
Reagents and apparatus

Saccharin sodium salt and all other reagents were Merck (Darmstadt, Germany) products of
analytical grade purity. In the present work, the investigated formulations contained saccharin as its
sodium salt: Kalcijum® effervescent tablets (label claim of saccharin sodium salt and calcium 5 mg
and 200 mg per tablet, respectively) produced by Hemofarm Pharmaceutical Works (Vrsac, Serbia)
and Daktanol® gel (labeled claim of miconazole 20 mg per g gel; no declared amout of saccharin so-
dium salt), a product of Galenika Pharmaceutical Works (Belgrade, Serbia).

For the chromatographic investigations, a TLC Scanner II with a computer system and Cats
Software V. 3.15 (Camag, Switzerland) were used. A Nanomat II (Camag) was employed as the ap-
plication device. Chromatoplates 20x10 cm Silica gel 60F,5, were purchased from Merck (Ger-
many). The chromatograms were developed in a twin-through chamber (Camag).



DETERMINATION OF SACCHARIN 671

Procedure

Standard solutions. Two series of standard solutions for the calibration curves were prepared,
one of them serving for saccharin sodium salt determination in effervescent tablets and the second
one for its determination in the medicinal gel. For these purposes, saccharin sodium, salt solutions
(0.10, 0.15, 0.20, 0.25, 0.30, 0.35 and 0.4 mg/ml) were prepared in methanol (effervescent tablets)
and ethyl acetate—acetic acid (9:1, v/v) mixture (medicinal gel).

Sample solutions. Effervescent tablets. Twenty tablets were pulverized and the amount corre-
sponding to the average mass of a single tablet was mixed with 20 ml methanol. The mixture was
treated for 10 min in an ultrasonic bath and filtered (blue strip filter paper). The filtrate (3 pl) was ap-
plied to the chromatographic plate.

Medicinal gel. A mixture of 2.5 g of the gel and 2.5 g of KHSOy, in a conical flask with a
ground-glass stopper was stirred on a magnetic stirrer for 15 min at 50 °C. Subsequently, 10 g anhy-
drous Na,SO, were added and the stirring was continued with a glass rod for 15 min at ambient tem-
perature. Then, 10 ml ethyl acetate was introduced and the mixture shaken for a further 15 min. The
mixture was filtered and the filtrate (3.0 pl) was applied to the chromatographic plate.

Chromatography. Standard and sample solutions (3.0 pnl) were applied to the HPTLC plates
and the chromatograms were developed in a twin-through chamber using ethyl acetate—carbon tetra-
chloride—acetic acid (3 + 4 + 0.5, v/v/v) as the mobile phase (without saturation). Ascending chro-
matography was performed to a distance of 95 mm and a developing time of 33 — 35 min. The plates
were air-dried and the spots were scanned in the linear reflectance/absorbance mode at 230 nm. Peak
areas were used for quantification.

RESULTS AND DISCUSSION

Chemically, saccharin represents an acid, slightly soluble in water. The prepa-
rations examined throughout the present study, i.e., effervescent tablets and a
carbomer-based gel, contained saccharin sodium salt which is freely soluble in wa-
ter and alcohol. For the analyses of the effervescent tablets, methanol was used as
the solvent because saccharin sodium salt is readily soluble in methanol while the
other components of the tablets are insoluble. The other examined pharmaceutical
preparation Daktanol® gel contains a carbomer serving as an emulsion stabilizer
and viscosity adjuster. The examined gel is soluble in methanol, but when its meth-
anol solution was directly subjected to chromatographic analysis, a smeared spot
was obtained. For this reason, it was necessary to destroy the network structure of
the carbomer and extract the saccharin with ethyl acetate. Carbomer-based gels
contain a high percentage of water and decomposition of their structure can be
achieved by the addition of electrolytes. In the case of Daktanol® gel, potassium
hydrogensulphate and anhydrous sodium sulphate were used for this purpose. In
addition to its participation in the decomposition of the gel structure, potassium
hydrogensulphate provided an acidic medium, while anhydrous sodium sulphate
served as a water adsorbent.

Representative chromatograms of standard saccharin solutions and the exam-
ined preparations obtained by HPTLC are shown in Fig. 1. Ethyl acetate—carbon
tetrachloride—acetic acid mixture (3 +4 + 0.5, v/v/v) as the mobile phase provided
a well-defined saccharin peak. Detection was performed at 230 nm. This wave-
length was chosen on the basis of the UV spectrum of saccharin obtained in-situ
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Fig. 2. In-situ UV spectrum of saccharin obtained from the chromatographic band.
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from the chromatographic band (Fig. 2). From Fig. 2, it can be seen that the wave-
length of 275 nm represents an absorption maximum of saccharin, while the ab-
sorption was even higher at wavelengths below 245 nm, increasing abruptly with
decreasing wavelength. For this reason, the determinations in the present work
were performed at 230 nm with the aim of achieving a higher sensitivity. In spite of
a higher sensitivity, the determinations at wavelengths below 230 nm gave results
with relative standard deviations above 5 %.

TABLE I. The effect of the solvents on the regression data for the calibration curves of saccharin so-
dium salt in the concentrationrange from 300 — 1200 ng/spot (n = 7)

Parameter Solvent used to prepare the standard solutions
Methanol Ethyl acetate—acetic acid (9:1, v/v)
Slope 1.421 1.168
Standard deviation of the slope 0.034 0.054
Intercept —49.88 —67.83
Standard deviation of the intercept 29.18 45.83
Correlation coefficient 0.998 0.995

The calibration curve, obtained within the range of 300 — 1200 ng saccharin so-
dium salt per spot, was characterized by a linear relationship between the peak area and
the content of saccharin sodium salt. Bearning in mind that the peak shape was influ-
enced not only by the stationary and mobile phase, but also by the solvent, standard so-
lutions used for the calibration curves were prepared in two solvents, i.e., in methanol
for the analyses of the effervescent tablets and in an ethyl acetate — acetic acid mixture
(9:1, v/v) for the analyses of the gel. The regression analysis data for the calibration
curves are listed in Table I. A high correlation for both calibration curves can be seen. It
is also obvious that a higher sensitivity was achieved when methanol was used as the
solvent. This could be explained in terms of different forms of saccharin being present
in the solvents used (salt in methanol and acid in the ethyl acetate—acetic acid mixture).
This led to the differences in the values of the limits of detection and the experimen-
tally obtained quantification of saccharin sodium salt, on the basis of signal-to-noise
ratios of 3:1 and 10:1, respectively (Table II).

The accuracy of the developed method was established by the method of stan-
dard addition. The precision data were obtained from six-replicate analyses in the
accuracy study. The recovery and RSD values listed in Table III demonstrate a sat-
isfactory accuracy and precision of the method.

TABLE II. The effect of the solvents on the limit of detection (LOD) and quantification (LOQ) of
saccharin sodium salt

Solvent LOD (ng/spot) LOQ (ng/spot)
Methanol 35 110
Ethyl acetate—acetic acid (9:1, v/v) 45 150
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TABLE III. The effect of the solvents on the accuracy and precision of the method (n = 6)

Solvent Amount of saccharin sodium RSD/% Recovery
salt (ng/spot) %
Taken Found”
Methanol 750.0 776.2 £ 34.3 4.42 103.5
Ethyl acetate—glacial acetic acid (9:1,v/v) 750.0 7673+ 19.4 2.53 102.3

"Mean =+ standard deviation

TABLE IV. Content of saccharin sodium salt in Kalcijum® effervescent tablets and Daktanol® gel (1 = 6)

Pharmaceutical Found mg RSD/%  Percentage of the
label claim
Kalcijum® effervescent tablets (label claim: 5.082 1.67 101.5

5.0 mg saccharin sodium salt tablet)

Daktanol® gel (no label claim for saccharin 1.03° 4.58 -
sodium salt content)

amg/tablet; Pmg/g gel

The proposed method was used for the determination of saccharin in Kal-
cijum® effervescent tablets and Daktanol® gel. The obtained results are summa-
rized in Table I'V.

CONCLUSION

The method proposed for the determination of saccharin in effervescent tab-
lets and a carbomer-based gel is simple, reliable and highly selective. Also, eigh-
teen samples per plate can be analysed simultaneously. In relation to a previously
described TLC approach, the method proposed herein is more sensitive and en-
ables a direct densitometric determination of sacharin without the use of chromo-
genic reagents.
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OJPEBUBAIKBE CAXAPMHA Y PAPMALIEYTCKUM ITPEITAPATHIMA
IMPUMEHOM BN COKO E®MKACHE TAHKOCJ/IOJHE XPOMATOI'PA®UNIE

MUPA YAKAP u TOPITAHA ITOITOBUR
Dapmayeyiticku gpakyaitietti, YHusepauiteii y beozpady, . iip. 146, Bojeooe Ciueiie 450, 11000 Beozpao

IpemnozkeHa je jelHOCTaBHA U CEIEKTHBHA METOfa 3a ofjpebuBarme caxapuna y hapma-
IeyTCKNM TIperapaTiMa IPIMEHOM BHCOKO e(HKacHe TaHKOCIOjHe XxpomaTorpadmje. Onpe-
buBama cy BplIeHa Ha cuiuka-rei miodama 60F,s, kopucrehn xao MoOMIHY hazy cMerry
eTunaneTaTa, yr’/beHreTpaxnopuya u cuphetsne kucenuse (3 +4 + 0,5, v/v/v). Ilpunpemibene cy
JIBE cepHje CTaHAAapAHHUX pacTBOpa HATPHjyMOBE COJIH CaXxapyHa: y MeTaHoNIy (pacTBapad 1) i
cMeln etunaneTar-cuphetHa kucenuna (9:1, v/v) (pacrBapay 2). KanuGpaiyoHe KpuBe CHUM-
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JbEeHE Cy Ha TaJacHOj Ay>kuHU off 230 nm y Omncery HaHeTHX KOJMYMHA HATPUjyMOBE COJIM caxa-
puna (300 — 1200 ng), ca koeunujeaTrMa Kopenaruje 0,998 (pactBapau 1) u 0,995 (pactBapau
2). Y WCOMTHBAHOM OICery yTBpheHa je JIMHeapHa 3aBHCHOCT M3Meby MOBpIIMHE NHKOBA U
KOJIMYKMHE HATPHjyMOBE COJIM caxaprHa. JIMMUT JIeTeKIMje U TMMHAT KBaHTH(DHKALH]e caxapuHa
n3Hocumu cy pepom 35 ng u 110 ng (pactBapau 1) u 45 ng u 150 ng (pactBapau 2). [To6ujene cy
crnefiehe BpefHOCTH 3a ,recovery” W pellaTUBHY craHpgapany aesujaumjy: 103,5 % u 442 %
(pactBapau 1) n 102,3 % u 2,53 % (pactBapau 2). IIpeyioxena MeToa je TpuMesbeHa 3a
onpebuBame caxapuna y mymehum Tabnerama Kammujym® u [lakranon® reay.

(ITpumibeno 24. maja, pesupupano 15. HoBem6pa 2005)
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