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The sulphate formed by the action of nitrous acid on cyclamates is deter-
tnined by titration with standard alcoholic ba um perchlorate solution after
purif,cation by ion exchange. The method has been applied successfully
to determining cyclamate in mixed sweetefling tablets, and sacchadn does
not interfere.

Cyclamate has been determined by dircct titration with sodium nitrite
solution using starch-iodide as external indicatorr. This technique was
improved by Richardson and Luton who detected the end point electrometri-
cally,. Most of the methods, however, are based on the determination of one ol
the products of the nitrous acid cyclamate reaction. Rees3, and Richardson
and Lutonr, measure by girs chromatography the cyclohexene produced in this
reaction whilst the official method olthe Association of Agricultural Chemists5,
and that of Davies6. measuie the sulphate produced, the lornrer by the usual
glavimetric procedure and the latter by titratioir ofexcess barium with E.D.T.A.

The semi-micrc n.rethod of Fritz and Yamamura? is a vcry useful one for the
direct volumetric deierm!natioir ol sulphate and it was thought that this might
lorm the basis of a suitable method fol cyclamates as an alternative to those
already mentioned. In this n.rethod, interiering cations are removed from solu-
tion by passage through an ion-exchange column and a portion of the eluate is
titrated with barium perchlorate solution using thorin as indicator. The
sodium derived from the sodium nitrite was founC to be satisfactorily rcmovcd by
ion exchange but the nitrite seriously interfered with the titration. However,
by boiling the eluate. the nitrite was readily destioyed and satislactory titrations
resulted.

Because of the importance of the ion exchange procedure and the relatively
high concentration ol cations in solution, it rvats necessary to ensure that the
column rvas alrvays sulliciclrtly activated belore use.

The metlrod is equally applicable to calcium cyclamate, sodium cyclamate
and cyclamic acid and, using the procedure described, it is possible to determine
small quantitics ol these compounds conveniently and accurately. Satisfactory
results were obtained rvhen the method was aoplied to sweetening tablets
containing both cyclamate and saccharin. Preliminary trials have shown that
the nethod promises to be satisfactory also for determinir.rg cyclamates in soft
drinks, and results ol application of the method to this fleld are being collated.

Appor(ltus
1. Ion exchange column: Approximately 1 5 cm internal diameter, 20 cm

long, with a tap, and containing Amberlite resin lR 120(H) to a depth
of 5 cm. The column is regenerated by treatment with 100 ml of 3 N
HCI and washing with water, after each experiment.

2. Buretre : 10 ml capacity with subdivisions of 0.02 mI.

97



98 G. s. MEADows: THE DETERMINATIoN OF U,A.P.A., Vol. 6

Req,gen's

1. Alcoholic barium perchlorate Soln.: A 0'005 M solution. Dissolve
1.7 g of barium perchlorate in 200 ml of distilled water and dilute to
I litre with Industrial Methylated Spirits (99 per cent.)

2.

3.

4.

Thorin Indicator : Dissolve 0.2 g of 1-(o-arsonophenylazo)-2-naphthol-
3:6-disulphonic acid, sodium salt (thorin) in water, and dilute to 100 ml.
Sodium nitrite Soln.: l0 per cent. in water.

Sulphuric acid: 0'01 N HrSO4 solution.

Method
STANDARDISATION OF THE BARIUM PERCHLORATE SOLUTION

Pipette 5.0 ml of 0.01 N sulphuric acid solution into a 100-ml conical flask.
Add 20 m1 of industrial methylated spirits (99 per cent.) and two drops of
indicator. Titrate with the barium perchlorate solution, swirling the flask and
contents vigorously throughout the titration. The end point is a delicate, but
quite definite, change from yellow to pink and is seen best in good natural light ;
bright light and artificial light should be avoided.

From the titration result, calculate the factor F (mg per ml) for the perchlo-
rate solution as follows :-

5.n
F - --1i1,€ 0 896 lor cyclamic acid

- { 1 I :33f iff :1il,T;1;':,ffi:1.
PROCEDURE FOR SWEETENING TABLETS

Dissolve an accurately-weighed quantity of the powdered tablets, equivalent
to about 0.15 g of cyclamate, in distilled water, Add a small piece of litmus
paper, and if necessary, dilute hydrochloric acid dropwise until the solution is
just acid, and make up to 100 ml. Pipette 5 ml of this solution into a 100-ml,
narrow-necked, conical flask, dilute with water to about 30 ml, and add 1 ml of
sodium nitrite solution. Cover the neck of the flask with a watch glass, and
boil the mixture gently for lt minutes. Cool the solution, transfer it quantita-
tively to a 50-ml calibrated flask and dilute to the mark with water. Pass this
solution through the ion exchange column, discarding the first 2 X I 0-m1 ofeluate.
Transfer 10 ml of the remaining eluate by pipette into a 100-ml, conical flask,
and boil gently for 1| minutes taking care to avoid loss of contents by bumping.
Cool the solution, add 40 ml of industrial methylated spirits (99 per cent.),
two drops of indicator and tihate with the barium perchlorate solution as
described under 'standardisation'. Record the titration (A ml).

Carry out a blank determination by repeating the above procedure using
5 ml of water in place of the 5 ml of prepared cyclamate solution. (B ml).

Using the factor found in the standardisation procedure, calculate the amount
of cyclamate per tablet from the formula:-
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Cyclamate per tablet (mg) : 100 F (A-B) x w

where w : weight of sample taken,
and W : average weight of a tablet.

Control expeilments
Solutions containing varying amounts of sodium cyclamate, saccharin

sodium and sodium bicarbonate were prepared as follows :

Solution A: 0.2 g of sodium cyclamate in 100 ml of solution.
Solution B : 0.24 g of sodium cyclamate, 0.024 g of saccharin sodium, and

0.096 g of sodium bicarbonate in i00 ml of solution.
Solution C : 0.1214 g of sodium cyclamate, 0.120 g of saccharin sodium and

0.096 g of sodium bicarbonate in 100 ml of solution.
Aliquots, each of 5 ml of these solutions, were taken for assay as above, and the
results are shown in Table 1 on the basis ofthe equivalent amount of cyclamate
present in the final solution which was titrated. The mean percentage recovery
of these 12 results is 99.88 and the standard deviation 0.79. The results for
solution B and C show that saccharin does not interfere with the determination.

TABLE I
RECOVERY OF CYCLAMATE FROM MIXED SWEETENERS

99

Solution

B

c

Quantity of
Cyclamate present

2.O
2.0
2.0
2.O
24
24
2.4
2.4
1.44
1.44
1.44
t.44

Quantity of
Cyclamate found

1.97
199
1.99
2.01
2.42

2.40
2.41
1.45
144
t.43
1.45

Recovery

98.7
99.5
99.5

100.5
101.r
97.5

100.0
100.5
100.8
too.2
99.5

100.8

Blank values were determined, and in all cases were within the range 0.07
to 0.10 ml. For routine purposes, therefore, it should not be necessary to
carry out a blank determination for each assay but an average value of 0.08 ml
can be used, periodically checking that this is satisfactory.

Table II shows the results obtained on typical mixed sweetening tablets:

TABLE II
DETERMINATION OF CYCLAMATE IN SWEETENING TABLETS

Quanlity stated
mg per tablet

Sodiumcyclamate Sacchario

404

505

Quantity ol
Cyclamate found

38.3
38.7
489
49.6
48.3
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Book Review
GAs CHRoMAToGRAPHTC AN_,\LYSIS or DRUGS AND PlsrclDEs. By BENJ,{Mi^_ J. GuDzlNowlcz.

Pp. 616 - ix. London. Edward Arnold Ltd, 1968. Price !13.

This book. firsI Dublishcd in America in 1967, is Volumc 2 in a series of monographs on
Chromatographic Siiencc. lt is di!rded i[to two parts (1) the theoretical approacll toGas-
Liquid Chiomatography and (2) the analytical rnethods and tcchnique as applied to drugs and
pesticides.- 

Thc three chapters in Part 1 deal wilh a. the fuDdamentaLs of gasliquid chromatography,
general theory ana principles, co]umn efliciency, separating power and rcsolution, 6. detectol-s
6oeratrns orinriple"-and theory, hldrogen flama ionization, argon ionisation, electron amnity and
cou lon eiric deteutor's. ard . . q r,a'ila l ivc and q uJ n' rld l ive nl.lhod' of .lna l) sis.

Parr 2 conccrn. rhe rpplicalron ol gas-lrqurJ irrorr'stogranlr\ to lhe anali'is ol Jrttg' and
ne\Ilci.lc' tisht chaotei: arc deroted to drug' .1n! l\hcrmJcetltical'. lhe sublillc' 'l eJcl'
ihaoLer ind ca"te rne rance .,f druqs examlned : -'plrcnolhi.l/ r'e' 3nd barbiLuraler. phcnylcth) l-
aminc-t!Fe and trr prami-nc-indt,le bcse alkaloiris. morphinc, nicotine, and pyrrolizidine-rclated
alkaloicliand mariLuana cannabinols, anlihistafiines. high boiling anline anaestheiics and vitamins
aDo a claDler un n"i'cellaneoLl\ drtlg. ard p'a'mace.lLlcJl'

11," 6,jn1 slraprer in Parl l. conp-r..irrg jnp|ori rlatel) orle rlrird ol lhc \u'urne. pre'en,' a \idc
cor erage ol the eiamination and anilysis of pesticides. hcrbicides and rclated compounds inclrtding
carbamates and triazines.

Lithe Analvtical Seclion th( Autlror has pr'esenied the results ofnumerous investigations cartied
,rrt b, *anv rdscarchers in the fields of drues and pesticides. fron] a non-lhcorctical approach and
has iricludeil throughoLrt tlre section a very comprehensive collection of data iablcs, and nrmerous
ilhstralions of actual cbromalograms.

\ hil.rrlteDriceolll'cb,,n\i.'arherhiehb)a\eragc.landard.,rhere!'iewercon:idcr.i, lo be

an in\aluable'ba,ic r<lererc: work w'rh rlre adLled aJ!anlagc lhal il r\ brcked by a \l+alrh of
Dractical information- As far as Public Analysts are concerned, whcther they are already involved
in the aDplication of gas-liquid chromatography to drugs afld pesticidcs or are contemplating th-e

pu.itrasi'of this veriversaiile inslntmeni, this book can be recomilendcd as the analysts' Book
bf the Month. (M$s) A Coo('

THr LAw or W[IcHTs AND MrAsuRrs (SUPPLEMENT) By JoHN A O'KEEIE. Pp E0 x. London;
Buttcrworth and Co., 1967. Price 25s.

An extract from the Prelace suitabl! describe\ Ihe put'pose of lhls \olunle. and r'eads
''sincerhe lar',o/',4etshr:and Veo'ttraua5publr\hed in June lgoo, rherc l'1\ebcel(omenew

riarri",i pio"i'ions, inrcipretarion. o) lhe High CoLrr $lrich rlTecL the as ir ra_io.r' wa-] s and
aAminisilirive Oireciives fiom the Boaid of Tradc which have added ne\Y procedurcs and clarilled
thc aclion! lo be laken in \ariou. conLinge'lcre).

''Nione ofthese particular matters is inltself of major importance, ) et takei together the chalrges
ttrat itrcv mate in ihe law as stated in the main voiumc are of sumcient importancc to make it

"""i..i^i'" ifrit it should be brousht ltp-to-date. This thc present supplement seeks to do and its
ii- iiio'coii".i u",t 

"dd 
to the p;incipal volume so that togithcr they present the position as al the

lsl Sentember 1967.- iii" i"t iect is one of constant concern to tladers. adminislrators and the public and is particu_

larly subied; in its flexibility, to chanses in contcnt and ihe elucid",,". 
", ,rr]11:,1.1ir.iti3,Ir;.


