
Jourd of Chonzatuwqhy, 187 (1980) 249-254 
Q Ekwier Sciedfic J?ubli&ing Company, Amsterdam - printed in The Netherhnds 

CHROM. 15238 

High-performance liquid chromatagraphic determination of impurities in 
commercial szcharin 

k M. SZOKOLAY 

Schweppes R & D Laboratories, Lo&n NW9 6AN (Great Britain) 

(Received July 16th. 1979) 

Low calorie soft drinks are probablyy the most frequently consumed saccharin- 
containing products of the British diet. Most commercial saccharin is manufactured 
by the Remsen-Fablberg method, which oxidises toluene 2-s-Jphonamide @IS) to 
saccharin. Food-grade saccharin, therefotim, often contains various amounts of this 
F;rbstance as an impurity. The other most frequently occurring impurity is Csulpha- 
moylbenzoic acid (PSBA), which is the oxidation product of toluene Csulphonamide 
(PI.% 

Until recently the Bid&k Pharmacopoeia (B-P.) set the upper limit of oTS 
and pSBA as 1% each in food-grade saccharin. The toxicoiogical reports of recent 
Y==i4, which involved both saccharin and the oTS, have initiated the imposition 
of much stricter control over these impurities. As a result B.P. issued an addendum 
in December 1978 limiting the permissible level of oTS to 200 mg/kg. More recently 
the third supplement to the Food Ckemicds Co&x, 2nd edition, issued by the US 
National Academy of Science, reduced the presence of oTS from 100 mg/kg to not 
more than 25 mg/kg in all types of saccharin products. West Germany imposed the 
stringent limit of 10 mgJkg oTS in commercial saccharms. 

In parallel with the toxicoIogical studies the analytical aspects have also re- 
ceived worldwide attention in recent years. The analytical method described in the 
B.P. is based on the thin-layer chromato_~phic method (TLC) developed by Ring 
and Wra&. The TLC method, although it can detect a number of impurities in 
saccharin, is time consuming and only semi-quantitative for both oTS and pSBA. 

For the quantitation of the 0X.3 several gas-liquid chromatographic (GLC) 
methods have been developed in recent years7-1r. The GLC methods are sensitive 
and can resolve oTS from its isomer pTS after a suitab!e clean-up of the sample. 
The clean-up procedure usually involves solvent extraction prior to chromatography. 

The sulphamoylbenzoic acids in commercial saccharin may be determined by 
various wet-chemical means13-15. Th ese methods, however, are not very sensitive. 
More sensitive and specific is the recently developed high-performance liquid chro- 
matography (HPLC) method which employs an ionexchange cohmm and aqueous 
sodium borate solution as mobile phase 16. A su.tEciently sekzctive method suitable for 
the rapid determination of amides and acids has not been found in the literature. 

The reversed-phase EIPLC method presented here can separate both acid and 
amide isomers and afler the removal of saccharin oilers the basis of quantitative 
an@sis. 
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Toluene 2-sulphonamide and 4-sulphamoyibenzoic acid refercace substances 
were purchased from the British Pharmacopoeia Co mm&ion (BPC) (Stanmore, Great 
Britain). Toluene Csulphonamide was obtained from Koch-Light Labs. (Cohrbrook, 
Great Britain). 

2-Sulphamoylbenzoic acid (oSBA) was prepared by al&hue hydrolysis of 
saccharin. The crude acid was purikd by a two step solvent extraction with chloro- 
form and with ethylacetate. The acid was finally repeatedly recxystalhsed Born ethanol 
(m-p. i 53”). 

All reagents used were of An&r grade. 

High-pet$ormmce liquid chomatqgquhy 
A Model 750/03 high-pressure pump of Applied Chromatography Systems 

was coupkd with a Cecil 212 W detector aud a Perkin-Elmer 056 recorder. The 
aualytical column used was a 25 cm x 4.6 mm Zorbax CN supplied by DuPont 
(Hit&in, Great Britain). The mobile phase was 5% (v/v) aqueous acetic acid. 

The extraction procedure used for uTS was adapted from an earlier pap&‘. 
Sodium saccharin (l-5 g) was dissolved in 20 ml of a 1% disodirrm phosphate solution 
and extracted with 3 x 15 ml of methylene chloride_ The combined extracts were 
evaporated to ciryuess under vacuum in a rotary evaporator. After the addition of 
the internal standard, the residue was dissolved in 1 ml absolute ethanol. A 2O-~1 
volume of the ethauolic solution was chromatographed in duplicates. 

The separation of the acid impurities is best achieved by methanolic extraction 
of saccharW6. The methanolic solution can be directly chromatographed after the 
addition of the internal standard. 

REsuLl-!s 

The optimal HPLC separation of oTS and other impurities from saccharin 
was achieved under the conditions given in Fig. 1. CHydroxybenzoic acid ehnes 
between the acids and the amides, and therefore, it is highly suitabIe as internal 
standard. The elution order, retention times and the capacity ratios for each com- 
pound obtained under this condition are shown in Table I.. 

The quantitative anaIysis was based on the evah&ion of peak-height ratios. 
Calibration was carried out in the range of O-I30 ppm (w/v) using ethanolic solutions 
of BPC reference substances. Standard solutions of 10,20,40 and 8Oppm (w/v) of 
both compounds were prepared with 5 ppm 4-hydroxybenzoic acid as internal stan- 
dard. The CorreIation ~~fficients (r) were found to be 0.9W6 and 0.9918 for the QTS 
and pSBA mspectively by linear regression. The limit of detection is approximately 
10 ng for both compounds_ The range of recoveries was found to be 96-llG% for the 
uTS and 92-llO”A for the pSBA. These results are demonstrated in Table ITi- 

A number of commercial saccharin samples from various sources have been 
analysed by the HPLC method. Some of these results are summarised in Table TLL 
Typical HLPC chromatograms of a methykne chloride and of a methanolic extract is 
demonstrated in Fig. 2 and Fig. 3 respectively. 
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t - Time (min) 

Fig. 1. EiPLC chromatogmn of saccharin and its impurities. Peaks: 1 = saccharin; 2 = oSBA; 
3 = pSBA; 4 = 4-hydroxybcnzoic acid (internal standards); 5 = oTS; 6 = pTS. Column: 25 cm x 

4.6 IXIXSI Zoibax CN. Flow-rate: 1.7 ml/min. Detector: UV at 268 nrn, 0.05 z.u.~.s. Chart spe;3d: 1 em/ 
min. 

TABLE I 

HPLC CHROMATOGRAPHIC PARAMETERS OF SACCHARIN AND ITS IMPURITIES 

con?paKtId Retenrion time (mtij Capacity ratio k 

I3enzkathiazole-3-one-l,l4oxide (saccharin) 3.6 1.2 
2-SulpbamoyWnzoic acid (oSBA) 5.5 2.1 
4-Sulphantoylbeazoic acid (PSBA) 7.6 3.5 
4-EKydiwiybenzoic acid 9.7 4.6 
Tohuzne 2-suIphonamide (0I-S) 11.4 5.7 
Toluene 4-sutphonamide (pTS) 121 6.1 
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FG. 2 Typical HF%C ckuocmmgcam of impurities in srsxbak SoIubIe in organic soIveot_ Peaks: 
1=saccharin;53,4=Kni~~;5=oTs.Ins trumenti conditions as for Fig_ 1. Detecfor sen- 
sitivity 0.02 a.u.fi.s. Row-rate. 1.5 ml/n&L 
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