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THE TESTS FOR PURLLX
OF QUININE SALTS.*

BY
FRANK TUTIN, F.C.5.

The tests adopted by the various national pharmacopeeias
for ascertaining the freedom of quinine salts from an undue
proportion of other cinchona alkaloids may be divided into
two general classes. One of these is represented by the
so-called ammonia test, which is based on a method originally
proposed by Kerner,4 and is now adopted by most of the
pharmacopoias. The other class is represented by the method
of the British Pharmacopwia, and involves separate tests for
cinchonidine and cinchonine, quinidine, and cupreine.

The respective merits of these two general methods have
been critically considered from time to time by various in-
vestigators. Nevertheless, it has recently been brm;?ht. to
the author’s notice that there are several conditions affecting
the accuracy of the ammonia test, and this fact has sug-
gested 1ts further investigation. A number of important
observations have thus been made whereby it has been ren-
dered evident that the ammonia test has a much more limited
application than has generally been supposed.

I. Quinine Sulphate.

The test originally proposed by Kerner for the detection in
quinine sulphate of other cinchona alkaloids, and which is
referred to in this communication as the ‘‘ ammonia test,”
depends upon the fact that, whilst quinine sulphate is less
soluble in water than the corresponding salts of the other
alkaloids with which it is usually associated, quinine itself,
when freshly precipitated, is much more soluble in ammonia
than the bases yielded by the latter salts. For the purpose of
this test, an aqueous solution of the salt, saturated at 15°,
1s prepared, and the amount of 10 per cent. aqueous ammonia
which will, at 15°, yield a clear liquid when mixed with
5 C.c. of the former solution is then determined. This is con-
sidered to afford some indication of the amount of cinchona
alkaloids other than quinine in the sample of salt tested.
The method of pmr:eﬁura differs somewhat in the various

* Eﬂmmumcntc-ﬂ I'r::rm the Wellcome Chemiecal Research Laboratories,
l'_.snrur;ﬂfi:gég]?:.ﬂ., and reprinted from The Pharmaceutical Jowrnal November
13th, 1909.

t dAreh. d. Pharm. 1881, [3], 16, 186.
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pharmacopmeias which have adopted this test, and there is
also an appreciable difference in the respective standards of
purity. Thus, the United States Pharmacopeeia, in its list
of additions and corrections, states that not more than
7 C.c. of ammonia should be required, the French Pharma-
copeeia places the minimum at § C.c., and the Dutch Pharma-
copeeia at 4'5 C.c., whilst the German Pharmacopeeia is the
most stringent of all, since it limits the amount of ammonia
to 4 C.c. The most important difference in the method of
conducting this test, as described by the various Pharma-
copeeias, is in the preparation of the saturated solution of the
quinine salt. Thus, the French Pharmacopwia states that
one gramme of the hydrated quinine sulphate should be dis-
solved by beiling with 30 C.c. of water, after which the
liquid must be cooled to 15° and then maintained at this tem-
perature, with shaking, during half an hour. The German
Pharmacopeeia (fourth edition), on the other hand, requires
2 grammes of the salt, dried at 40-45°, to be digested with
20 C.c. of water for thirty minutes at 60-65°, after which
the mixture is cooled to 15°, and then maintained at this
temperature, with shaking, during two hours.

In this investigation the influence of variations in the
length of time during which the mixture is maintained at 15°
was first ascertained. A sample of quinine sulphate was
taken which was free from impurities other than the so;called
associate alkaloids, and, when tested according to the French
method, required 50—5'1 C.c. of ammonia to yield a clear
solution. A number of portions of this salt were then tested
according to the instructions of the French Pharmacopceia,
but with the exception that the time during which the mix-
ture was kept at 15° was varied in each experiment. The re-
sults were as follows :—

Amount of Ammonia

Time of Digestion at 157 Reqnired,
Twenty MIDUEEE. v cvasnvie s s s iene 62 C.o.
MTwenty-fve minutes. ..o vevivinnnunns 53 C.c.
Thivty TARDEEE oo sinn ans e as o acn e e naa 50 C.o.
[T e R e S e e 50 C.o.

ol - T 1T 1 - g ) N e A e 50 C.c.
Fourhours ,......... o A T, 51 C.c.

It is seen from these results that it is unnecessary to keep
the mixture at 15° longer than thirty minutes, the time
allowed by the French Pharmacopceia.

It was subsequently ascertained that variations of the in-
tervals between the operations of shaking, while the mixture
is being digested at f?“, had no effect on the result. Experi-
ment also showed that the result of the test, when conducted
according to the French method, was, within fairly wide
limits, independent of the amount of quinine employed.
Thus, the result obtained when using 0-3 gramme of guinine
sulphate for the test hardly differed beyond the limit of ex-
perimental error from that obtained when 1 gramme was em-
ployed. The French Pharmacopeeia states that, after the salt
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has been dissolved by boiling with 30 C.c. of water, the mix-
ture should be cooled to 1lo®, but there is no requirement re-
garding the rate or manner of this initial cooling. OUn in-
vestigation it was found that any considerable variation of
this factor had an appreciable eftect on the result. Thus, if
the hot solution were allowed to cool slowly to 10°, without

itation until it had reached this temperature, the mixture
then being kept at 15° for thirty minutes, as directed, it was
found that the amount of ammonia required to yield a clear
solution was greater by about 0°3 C.c. than when the mixture
had been quickly cooled, whilst shaking or stirring. This
difference in the result 1s owing to the fact that, by slow
cooling, larger crystals are formed, and the time required for
the solution teo attain equilibrium is then greater than the
thirty minutes allowed. When conducting the test according
to the French method it is, therefore, necessary to shake or
stir the mixture during the initial cooling. As previously
stated, a diversity of opinion exists as to whether, when con-
ducting the ammonia test, it is better completely to dissolve
the quinine sulphate, as required by the French Pharma-
copeia, or to digest it at 60—65° with an amount of water
insufficient to effect its solution. With a view to settling this

int, several samples of quinine sulphate were tested accord-
ing to the method of both the French and German Pharma-

copaelas.

Resualt by Result by
Bample. French Method. German Method.
R s S s o o 14 C.c.
. P5E 00 e 45 C.o.
= L e |7 e e e 48 C.o
. 56 C.e. 52 C.o
E 59 C.o 54 C.c

Sample (A) was a pure quinine sulphate, which will be re-
ferred to later, whilst sample (B) was supplied by a well-
known German firm, and was stated to meet the requirements
of the German Pharmacopeeia. It will be observed that onl

in these two cases were identical results obtained by b-nt,E
methods, and that the other samples, which were impure,
all i;:]lded higher results by the French than by the German
maet -

The French Pharmacopwia test is, therefore, to be pre-
ferred to that of the German Pharmacopeia, not only because
it is far more expeditious, but also on account of being more
sensitive, and requiring less material for its execution. The
methods described by the Dutch and United States Pharma-
copeeias and by the British Pharmaceutical Codex respectively
do not differ essentially from the German.

Having ascertained t.g'e best way of applying the ammonia
test, the question of the standarde adopted the various
pharmacopeias was next considered. For this pu it
was necessary to ascertain what results would be nEmmed on
applying the ammonia test to absolutely pure quinine sulphate,
and to mixtures of the latter with known proportions of the
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pure sulphates of other cinchona alkaloids. With this object
in view, a quantity (130 grammes) of a sample of quinine sul-
phate, which when tested according to the French method
required 5:0—51 C.c. of ammonia, was recrystallised five
times from a large volume of water. The material before
recrystallisation was in the form of light crystals, and had
a slight alkaline reaction to litinus. The recrystallised pro-
duct was much more compact, but the hehaviour to litmus
remained unchanged. When tested according to the French
method it required 46 C.c. of ammonia. The combined
mother liquors were concentrated, when two successive crops
of crystals were obtained. On testing these it was found that
the first required 63 C.c. of ammonia, and the second
14-0 C.c.; the final mother liquors, after cooling to 15° for
one hour and removing the crystals which separated, re-
quired 22 C.c. It is evident, therefore, that by the recry-
stallisation of the sulphate a very considerable concentration
of the impurity had been effected in the mother liquor. This
impurity was found to be hydroquinine sulphate, as the
corresponding base was easily isolated after removing the
uinine by oxidation. The statement which occurs in the
Literature to the effect that quinine cannot be separated from
hydroquinine by the crystallisation of its normal sulphate is,
therefore, not correct.

The recrystallized quinine sulphate was then converted into
the acid sulphate, and the latter twice recrystallised *from
water. The recrystallised material was subsequently recon-
verted into the normal =salt, and the latter recrystallised, first
from slight!y acid solution, and afterwards from water. The
material thus obtained required 44 C.c. of ammonia when
tested according to the French method, or only 0-2 C.c. less
than before conversion into the acid sulphate. The guinine
obtained from this purified salt was then converted into the
d-camphorsul phonate, a salt of guinine which has not pre-
viously been described. This new salt was fonnd to crystal-
lice well, in needles, from either water, dilute alcohol, or
ethyl acetate. It melted at 191°. The entire amount of the
camphorsulphonate was crystallised twice from water, after
which the base was isolated and again converted into the
normal sulphate, the latter being ecrystallised twice, as
before. Tt was then found that no further purification had
been effected, the =alt, when tested according to the French
method, still requiring 44 C.e. of ammonia. Nevertheless,
further efforts at purification were made. The purified base
was converted into the d-bromecamphorsul phonate [melting
and decomposing at 260°), and this new salt, which crystal-
lises with great facility, but is practically insoluble in cold
water, was twice recrystalliscd from dilute aleohol. The
base was then isolated, comverted into the normal sulphate,
and the latter twice recrvetallized as before described. The
salt thus obtained amounted te only 23 grammes, whereas 130
grammes of the initial material had been used. It still
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required 44 C.c. of ammonia when tested according to the
French Pharmacopeeia, and the same result was obtained by
following the procedure described by either the German, the
United gt.at,es, or the Dutch Pharmacopeeia. This fact is in
itself evidence of the purity of the preparation, since it is
obvious that the composition of a solution of a pure salt,
saturated at any given temperature, is invariable, and cannot
be affected by dif%ere-nces in the mode of procedure by which
it is obtained. The pure salt was in the form known as
““heavy ™ erystals, and possessed a slight but distinct alkaline
reaction to litmus paper.

As the above process of purification was most drastic, but,
nevertheless, failed to effect any further change, it can onl
be concluded that the quinine sulphate which, when taeatmf,
requires 44 C.c. of ammonia to yield a clear solution, is
pure and absolutely free from other cinchona alkaloids. It
thus appears that the standard adopted by the (German
Pharmacopeeia (4 C.c. of ammonia) is incapable of being met
by a pure quinine sulphate, but, as will be seen from the
facts given later, it can be met by a slightly impure salt.®

The behaviour of mixtures of pure quinine sulphate with
known percentages of the carefully purified sulphates of cer-
tain other cincﬁnna alkaloids was then investigated. The
hydroquinine sulphate used for this purpose was obtained
from a commercial sample of the corresponding base, after
purifying the latter by means of several cr:,rstaﬁisatiﬂns suc-
cessively of its d-camphorsulphonate and d-bromocamphor-
sulphonate. These two salts have not previously been pre-
pared ; they crystallise similarly to the corresponding salts of
quinine, and melt respectively at 217-218° and 266°.

Proportion Amount of
Name of Salt, Added. Ammonia Required.
Cinchonidine salphate ........ 5 per cent. N, E~6 C.o.
Cinchonidine gulphat: ........ 2 per cent, AR o s T
Hydroguinine sulphate ........ 5 per cent. i 0 C.o.
Hydrogninine sulphate . ....... 2 per cent. 52 C.c.
Cinchonine sulphate .......... b per cent. A 80 C.e.
Quinidine snlphate ............ 5 per cent. eess 140 Qe

The clear, ammoniacal liguids obtained from the mixtures
containing respectively cinchonidine and hydroquinine de.
posited nothing on standing, but those containing cinchonine
or quinidine soon commenced to deposit the respective base ir
a crystalline condition.

The two impurities most frequently met with in commer-
cial quinine sulphate are cinchonidine and hydroquinine, but
the presence of small quantities of these alkaloids cannot be
considered as very objectionable. Indeed, so far as our pre-
sent knowledge goes concerning hydroquinine there is no
evidence that it is less valuable tﬁan quinine. It would,

* It was found, for e:amgle, that pure quinine snlphate to which but
0-1 per cent, of anhydrous sodinm sulphate had been added would answer

::mhrequimmqni of the German Pharmacopmia as regards the ammonia
8
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therefore, appear that the standards of the French and Dutch
Pharmacopweias are unduly stringent. A reasonable degree
of purity would be ensured by the provision that quinine
sulphate, when tested according to the method of the French
Pharmacopeeia, should require not more than 6 C.e. of
ammeonia.

The next point investigated was the effect of basicity of the
quinine sulphate on the result of the ammonia test. For this
purpose the French test was applied to samples of pure
quinine sulphate to which varying amounts of acid or alkali
had been added before dissolving the salt in the water. The
results obtained were as follows:—

Amount Volome of
Name of Reagent, Added. Ammonia Required.
Normal sulphurie acid ..........0. Sdrops .... TH O
Decinormal salphurie aeid ........ 5 drops Ci 5'5 C.e.
Normal ammonia .. .....cccevceeess 2 drops BErh 6-7T C.ec.
Decinormal ammonis ... oocovenses 5 drops g4 C.o.

It is thus seen that the addition of either acid or alkali to
pure quinine sulphate increases the amount of ammonia re-
quired when applying the test. The pure salt is, however,
itself alkaline to litmus paper, although only slightly so, and
this alkalmmity is not mmpleiela' neutrali by the addition
of 5 drops of N/10 sulphuric acid to 1 gramme of the hydrated
salt. The statement in the German and United States
Pharmacopeeias to the effect that quinine sulphate is neutral
to litmus paper is, therefore, incorrect. The latter pharma-
copeeia, however, has recently modified its requirement in this
respect, and now states that the salt in question should be
“meutral or slightly alkaline.” In this connection it may be
noted that a neutral sample of quinine sulphate would
require considerably more ammonia when tested than
would the pure, slightly alkaline salt. A curious
point regarding the alkaline reaction of quinine sulphate
solutions is that this property becomes much more marked
when heat is applied, and again diminishes on cooling. It is
possible, moreover, by the careful addition of acid to a
solution of the salt to prepare a liquid which will be alkaline
when hot and acid when cold. On account of these facts it
has been found impossible by the present anthor accurately
to titrate quinine, as it is only by chance that that degree of
alkalinity exactly corresponding to the complete formation of
the normal sulphate can be attained, particularly as the requi-
site_alkalinity depends upon the temperature of the solution
during titration.

The effect of ecrystallising guinine sulphate from slightly
acid or alkaline solutions was next investigated. It was found
that when crystallised from an acid solution, collected and
washed, quinine sulphate was still alkaline to litmus. The
result of applying the ammonia test to the recrystallised Emv
duct was but little higher than before this treatment, 46 C.c.
instead of 44 C.c. of ammonia being required. The result of
crystallising pure quinine sulphate from an alkaline solution
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was, however, entirely different. Two grammes of pure
quinine sulphate were dissolved in 100 C.c. of boiling water,
and 6 drops of N/1 ammonia added. On allowing the solu-
tion to cool, the salt separated in an extremely bulky and
light condition; it was collected and washed, and was then
found to be distin.tly more alkaline to litmus than was the
original pr;li:rn.t,i{}n. The ammonia test was applied accord-
ing to the French method, when it was found that 6'4 C.c. of
alkali was required. That is to say, that we have here a
salt which is free from * associate alkaloids,” but requires
2 C.c. of ammonia in excess of that necessary for the pure
salt. Kerner’s ammonia test is, therefore, not merely a test
for the presence in quinine sulphate of other cinchona
alkaloids, but is also a test for the basicity of the salt. A
salt which is really pure, but only somewhat basic, might,
therefore, be rejected as impure. It might be argued that
this contingency could be guarded against b{ means of the
litmus paper test, but this is only practicable to a limited
extent, for, as shown above, pure quinine sulphate is itself
alkaline, and it is only salts which are considerably basic
which show a very noticeable increase in alkalinity. As it
has been ascertained that samples of guinine sulphate which
are somewhat basic commonly occur in commerce, it follows
that the only way in which the ammonia test can with cer-
tainty be made to indicate the amount of alkaloids other than
quinine present in a given sample of salt is by conducting
successive tests, the first being made in the usual manner,
and the subsequent ones with the addition of graduall
increasing quantities of N/10 sulphuric acid. The test whic{x
requires the least amount of ammonia must then be taken as
a criterion of the purity of the sample. The following experi-
ments, conducted with a commercial sample of quinine sul-
phate, will serve as an example. The test was applied accord-
ing to the French method :—

Amonnt of N0 Acid Volome of Ammonia

Added. Required.
MRE & e 80 C.e.
2 drops Tad VLot Ny T4 C.o.
5 dropa T R 67 C.e.
LoADoDE: avabes A 65 C.o
NENTOPE . | T e n e 69 C.c
12 drop= 73 Ce

It is obvious that the result obtained when 7 dro}}a of the
acid had been added is the one which affords a true indication
of the purity of the salt.

Finally, some tests for cinchonidine were made in the
manner directed by the British Pharmacopweia, using quinine
sulphate containing known Fmpa‘rtion& of the former alkaloid.
It was then found that if less than about 7 per cent. of
cinchonidine were present this alkaloid escaped detection.
The test was then repeated, but with the use of *“ Kther Puri-
ficatu«'" instead of ‘¢ Ather,” when it was found possible to
detect as little as 3 per cent ~f cinchonidine.
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II.—Quinine Bisulphate.

The method given by the United States, Dutch, and French
Pharmacopeeias and the British Pharmaceutical Codex for
sesting quinine bisulphate for the presence of other cinchona
alkaloids may briefly be stated as follows:—A weighed quan-
tity of the salt is dissolved in water and converted into the
normal sulphate by careful neutralisation with an alkali. The
remainder of the test is then conducted according to the
method given in the case of the latter salt.

By this mode of procedure a molecular proportion of
inorganic sulphate is formed, and the test is necessarily con-
ducted in the presence of the latter. It was therefore sought
to ascertain whether the presence of inorganic sulphate had
any effect on the result of the test. Portions of pure quinine
sulphate were therefore tested according to the French
method, but with the addition of a small [%llﬂr[ltitf of various
i fo

morganic sulphates. The results were as follows :—
Volume of Ammonia
Name of Salt. Amount Added. Reguived.
Ammonium snlphate. . ©One molecular proportion. . 05 C.e.
Ammoniom sulphate.. Onepercent. .............. 30 C.e.
Sodiom sulphate. .. ... One molecular proportion.. 04005 C.c.
Potassiom sulphate .. One molecular proportion. 04 C.e.

It is thus seen that the presence of inorganic sulphate has a
very profound effect on the result of the ammonia test. The
method given by the authorities previously mentioned for
testing quinine bisulphate for the presence of other cinchona
alkaloids is therefore absolutely devoid of value.

It was thought at first that this difficulty might be sur-
mounted, and a satisfactory method of applying the ammonia
test to quinine bisulphate devised, by separating the base
from a weighed quantity of the salt and converting it quanti-
tatively into the normal sulphate by titration with sulphurie
acid. Unfortunately, however, as previously observed, 1t was
found impossible to titrate the quinine with sufficient accuracy
to render the results of the test reliable.

II1.—Quinine Hydrochloride.

The method by which the ammonia test is applied to
quinine hydrochloride depends on the conversion of the
haloid salt inte the sulphate by the addition of sodium or
potassium sulphate. The amount of inorganic sulphate recom-
mended to be added by the different pharmacopeeias is in each
case very appreciably in excess of the quantity theoretically
required for the conversion of the quinine hydrochloride into
sulphate. The test is therefore conducted in the presence of
inorganic sulphate, in addition to the quantity of inorganic
chloride formed. It has been shown above, however, that the
presence of inorganic sulphate invalidates the result of the
test. Experiments were therefore made with the addition of
exactly the theoretical quantity of inorganic sulphate to the
guinine hydrochloride. It was then found that the presence
of the inorganic chloride formed had a very marked effect on
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the result of the test, but of a nature opposite to that pro-
duced by the sulphates. Thus when a sample of pure quinine
sulphate was tested according to the French method, but with
the addition of two molecular proportions of either sodium or
potassium chloride, 8-5—86 C.c. of ammonia were required,
instead of 44 U,e. DMixtures of quinine sulphate with the
respective sulphates of cinchonidine and hydroquinine were
tested in the presence of two molecular 'Empﬂrtiﬂns of
inorganic chloride. It was then found that the presence of
the latter rendered the test much less delicate, for the addi-
tion of 5 per cent. of hydroquinine sulphate only caused an
increase of about 0'4 C.c. in the amount of ammonia required,
whereas had the inorganic chloride been absent it would have
cansed an increase of 1'6 C.c. Unfortunately, this decreased
sensitiveness of the test still persists when both inorganic
sulphate and chloride are present in such proportions that the
effect of one neutralises that of the other. Thus, 1 gramme
of pure quinine sulphate was tested according to the French
method, but with the addition of one meolecular proportion
of potassium sulphate and two of sodium chloride. It then
required 44 C.c. of ammonia; that is, the same amount that
would have been used had the inorganic salts been absent.
The experiment was then repeated, but with the use of a
quinine sulphate mixture containing & per cent. of hydro-
guinine sulphate, when 49 C.c. of ammonia were required,
whereas, as previously shown, 6°0 C.c. would have been re-
guired had the inorganic salts been absent.

Results precisely similar to the above were obtained when
bromides were substituted for chlorides.

The conclusion arrived at is, therefore, that the ammonia
test cannot be satisfactorily adapted to estimate the purity of
the haloid salts of quinine.

Optical Rotation of Quinine Salts.

The new edition of the French Pharmacopwria gives values
for the optical rotation of the various quinine salts, and this
factor certainly affords a good means of detecting the presence
of cinchonidine or quinidine in commercial quinine salte.
The present anthor, however, is unable to confirm the correct-
ness of these values as given by the French Pharmacopmia.
This work states that a 1 per cent. solution of anhydrous
quinine sulphate in diiute sulphuric acid should have
la]lp —243-5° at 15°, whilst it was found that the pure salt,
when examined as directed by the French Pharmacopeeia,
yields a lower result, namely [alp —235-0°. In contradistine-
tion to this, the rotation of quinine hydrochloride has been
ascertained by the present author to be higher than the value
given by the French Pharmacopmia for this salt—mamely,
[alp —155-8° instead of [a]ly —147-8°. The values now ob-
tained for the rotations of the sulphate and hydrochloride
respectively are, however, in harmony with E:H:K other, for
if the rotation of the latter salt be determined in presence
of an excess of sulphuric acid, and the result calculated for
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an amount of normal sulphate equivalent to the gquantity of
hydruchleride taken, the hgure [a]p-- 234°8° is obtuined. 'This
figure is practically identical with that directly observed for
the normal sulphate—wviz., [@|p —2350°. The value found
by the present author for the hepta-hydrated bisulphate of
quinmine is [ajp —159:1° and this figure also difiers from
the corresponding value given by the French Pharmacopeia—
namely, 204-8°. If, however, the former value be recalcu-
lated for an equivalent amount of anhydrous nermal sulphate,
the figure [a|p —2342° is obtaiued, which is in piactical
agreement with that given by the latter salt when dissolved
in dilute sulphuric acid. On the other hand, if a similar
recalculation %e made with the figures given by the French
Pharmacopeeia the value [a]p —3009° 15 obtained, whereas
this work states that the anhydrous normal sulphate, when
dissolved in dilute sulphuric acid, bas [a]|p —243-5~.

The respective specific rotations given by the French
Pharmacopeia for the sulphate, acid sulphate, and hydro-
chloride of quinine are therefore not in harmony with one
another. Moreover, since the discrepancies are so great, it
must be concluded that at leust some of the figures given are
erToneous.

Summary and Conclusions.

The results of the foregoing experiments may be sum-
marised as follows:—

The method for applying the ammonia test to quinine
sulphate, as described by the French Pharmacopeia, is to
be preferred to that given by other Pharmacopeias.

The minimum amount of 10 per cent. ammonia which will
yield a clear solution at 15° with & C.c. of a solution of
pure quinine sulphate, saturated at 15°, is 44 C.c. It is
therefore impossible to meet the requirements of the German
Pharmacopeia—namely, that not more than 40 C.c. of am-
monia should be needed for this purpose. It would appear,
furthermore, that the standards of the French and %utch
Pharmacopeias, especially that of the latter, are more strin-
gent than is desirable. A minimum of 6'0 C.c. of ammonia,
when conducting the test according to the French method,
would seem a reasonable requirement.

The ammonia test, however, is not only a test for the
presence in quinine sulphate of other cinchona alkaloids,
masmuch as basicity of the salt has precisely the same effect
as impurity. Commercial salts of quinine, which are fre-
quently somewhat basic, may therefore appear to be far less
pure than is actually the case, unless a laborious method of
correction for this factor is adopted.

Owing to the profound influence exerted by the presence
of small amounts of inorganic salts on the results obtained
by the ammonia test, the latter is valueless as a means of
ascertaining the purity of any salt of quinine other than the
normal sulphate,
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Since the usefulness of the ammonia test is so limited, the
test for cinchonine and cinchonidine prescribed by the present
British Pharmacopeia is much to be preferred, as it is applic-
able to any quinine salt. This test, however, is reng
more delicate by the use of “ Ather "Purificatus ” mstead of
“ Ather.” The ammonia test, on the other hand, is the only
means of detecting hyquu—inine without having recourse to
the actual isolation of this alkaloid. It yet remains to be
shown, however, whether there is anything to be %alnmﬂ by
mqul:rlng quininé sulglha,te to be free from the small amounts
of hydroquinine sulphate with which it is liable to be asso-
ciated.

It may finally be noted that the results given throughout
this paper were not obtained by isolated determinations, but
that in each case they were amply confirmed.

The author desires to express his thanks to Mr. Frederie
H. Lees, member of the staff of the Wellcome Chemieal
Works, Dartford, for having kindly placed at his disposal the
results of a number of personal observations concerning the
above-described tests.












