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6. EXTRACTION OF THE ALKALOIDS FROM
CINCHONA FEBRIFUGE AND TOTAQUINA s

Introduction :
Tn this chapter, studies on extraction of the
alkaloids from cirmchona febrifuge and totaguina were made

using the resin IR-200.

Experimental 3
Chemicals :All the chemicals used were of C.P.grade.

The study of thds chapter was divided into

two parts.

el
;

Cinchons febrifuge :

. ’J;his was supplied by the Govermment Quinire Factory,
West Bengal. The alkaloid material was analysed as follows :(1-2)
Two grams of the cimchona ﬁebrifuge~were dissolved
in N sulfuric acid ( 20 ce.), distilled ethyl alcohol (40 ce.)
and water ( 40 cc.). This was heated to boiling, N/10 _so>dium
hydroxide was added, keeping the liquid hot during the
addition, until the solution was just failntly alkalire to
solution of litmus. It was allowed to cool, N/10 sulfuric
acid was added drop by drop, until the solution was slightly
acid to litmus. It was then boiled for about two mimtes,
cooled, again rendered slightly acid to 11tﬁus, if necessary,
boiled and filtered into a tared flask. The original vessel
and the filter were washed with the boiling water until
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complete extraction of the alkaloids was effected,
adding the washings to the original filtrate. The filtrate
was evaporated until it weighed about 120 gms. Powdered
sodilum potassium tartarate (30 gms.) was added and was
allowed to stand for 24 hours. The precipitate was filtered
through a hardemed filter, the flask and the filter were
washed with 25 Z W/¥ V solution (80 cc.) of sodium potassium
tartaraté in water, added in portions. The filtrate and
washings were preserved. The filter with the precipitate was
transferred to a flask, 20 % sodium hydroxide (40 cc.) and
chloroform (80 ce.) were added, allowed to stand, shaking
from time to time, until complete solution was effected.
The chloroform solution was separated, the flask and the
aqueous liquid were washed with a little water. The chloroform
layer was removed into a weighed flask, distilled ethyl alecohol
(5 cc.) was added, evaporated on a water bath, dried at
100 +1 G and finally weighed. The difference in weights gave
the amount of quinire and cinchopidim in the mixture.
Distilled ethyl alcohol (100 cc.) was added into the same
I.'lask‘, the mixture of quinire and cinchonidime was dissolved
and the amounts of quinire and cinchonidire were estimated
by studying the ultraviolet absorption at 332 mp (3) after
suitable dilution with ethyl alecohol.

The filtrate and washings preserved earlier were
run into a separater containing ether (80 cc.) and 20 4 W/V
sodium hydroxide solution (20 cc.) and shaken well. The

aqueous layer was run into s second separator, shaken with

»
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two further quantities of ether (80 cec.), each quantity of
ether being returred to the first separator. The mixed
etherial solution was washed with a little water and the
alkaloids were extracted by shaking with successive
quantities of N sulfuric acid ('10;10 and 9 cc.) and
finally with water (10 cc.). The mixed acid and aqueous
liguids were run into g separator containing ether (25 cc.)
and N sodium hydroxide solution (30 ce.), shaken well and
were allowed to stand for an hour. The precipitated
cinchonire was collected on a tared filter, using a little
water to facilitate the complete transfer of the precipitate
to the filter j the ether from the filter was geparated, |
it was again run through the precipitate on the filter. The
aqueéous liquid was agaln shaken with two separate quantities
of ether (25 cc.) and these etherial washirgs were used

to wash th@; precipitate. This precipitate of cimchonine was
dried at 100 -: ;l,oC and weighed. To this weight 0.08 gm.was

added in order to correét for the loss of cinchonine due to
its solubility in ether.

The etherial filtrate from the cinchonire was run
into a separator 3 the filter i‘laék was washed with a little
water and ether and the washings were added to the liguid in
the separator. The aqueous layer was separated and the
alkaloid from the etherial solution was extraeted by shaking
with successive quantities of 10 ¢ wW/w aqueous solution of
glacial acetic geid (10,10,5 and 5 ce.) which had been
previously used to wash out army alkalold remaining in the

H
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filter flask or on the stem of the funmel. The mixed acid
solution was heated to boiling point, reutralised with
dilute solution of ammonia, potassium iodide (5 gms.) was
added, allowed to stand over night, the supernétent ligquid
was decanted through a filter, the precipitate was warmed
with 50 % ethyl alecohol (5 ecc.), the liquid was filtered
off and 50 % ethyl alecohol (5 ce.) was passed through the
crystallire resfdue. It was then dried at 100 + lOC and
weighed. To the weight of quinidine hydriodide thus obtaired
0.008 gm. was added to correct for the loss of quinidire
hydriodide due to its solubility. Each gram of quinidire
hydriodide is equivalent to 0.717 gm. of quinidire.

The analysis based on the alkaloid material was :
quinine = 21 % , quinidine = 23.5 % y cinchoﬁine = é.lf ;74;‘ y
einchonidire = 7 4 and the other material (by diff‘ereme)
=39.14.

Results armd discussion :

To study the extraction of the alkaloid materisl
from cinchona febrifuge six runs were carried out using

colum«ns of resin IR-200 in hydrogen, sodium and ammonium

forms.

Run ore : )

‘ A column of resin IR-200 in hydrogen form w;s set
up, The column data were :
bed length = 56 cms., bed volume = 137 ec;, cgpacity of the

resin in the column = 265 meq.
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Cinchona febri:fu.ge (15 gms.) was put into a
begker containing 5 liters of /100 sulfuric acid fp™
( pH= 2.2 - 2.3 ), kept under constant stirring for four
hours, allowed to settle .and filtered. The filtrate iv'as
token in an aspirator and passed through the resin column.
The flow rate was sbout 15 cc. per mimte. The effluent was
collected in a beaker, its pH was adjusted to the original
value anmd the febrifuge on the filtel;'paper was transferred
to the same beaker along with the filter paper, stirred
well, filtered and once again passed through the same resin
column. This was contimued tili the alkaloids were removed
from the material ( indicated by the absence of the
fluorescence ). Then the column was washed with distilled
water, backwashed to remove the insoluble material, if any,
from the re sin‘bed, the exchanged resin was transferred into
a beaker containing N sodium hydroxide ( 500 cc.) and
allowed to stand over night. The resin ﬁith the libersgted
alkxaloids was filtered under vacuum, excess alkall was
washed with a2 1ittle distilled water and the filter paper
with the resin and the liberated alkaloid baseswere transferredc
to amother beaker containing distilled ethyl alecohol (500 cc.)},
allowed to stand for an hour with frequent stirring and
filtered through a sintered glass funnel. The resin was
again transferred to the first beaker, N sodium hydroxide
( 300 cce) was added aggain and the extractic-m of the libersgted
alkaloid bases were dorg in the same way as before. This was
contimed until the alkaloids were completely removed from

the resin particles (determired by evgporating 1 cc.éi‘ the
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extracte(alcoholié) in a test tube ). The aleoholic extract
Was comcentrated by distillation, evaporated on a water

bath, dried at 100 + 1 C‘ and weighed., The amount of the
‘alkgloid mixture obtaimed was 9.0 gms. Hernce the yield 1is

60 % on the basis of the raw material. The mixture was

then analysed as described ea,rlier’and the analysis gave :

quinire = 1l.49 gms., quinidire = 2.8% gms., cinchonire = 1.35 gms.,
circhonidire = 0.45 gmse, and other material = 2.86 gms.

Bup two : . ‘ ‘ ,

This was the repetition of run ore except that_
the column was in sodium form instead of in hydragen form,
The amount of the ‘alkaloid material sobtaired and its

analysis were almost the same as given for run ore.

Run three : _

This was the repetition of the run ore except
that in this case 40 gms; of febrifuge were taken instead
Of 15 gms. The acid extract of the alkaloid material was
Pgssed till considerszble leakage occured from the resin
column ( determired by the fluorescemee of the effluent ).
The amount of the alkaloid mixture obtained was 19.C gms.
This corresponds to 20 % of the reésin capacity of the
eolumn, The analysis of the alkgloid mixture gave
quinime = 3,13 gms., quinidire = .5 gms.,
cinchonire = 3,32 gms.l, einchonidime = 1.05 gms. and the
other material ( by difference ) = 5.0 gms.



144

Run four :
' This was the repdétition of run three except that

the calﬁmn was converted into sodium form before the
excharge run. The amount of the alkaloid mixture obtaired
was 1940 gms. and its analysis was almost the same as given

in r»un three.

Run flve :

The above column was regererated with the
excess of hydrochloric acid, washed free of acid amd
comfted into snmonium form by passing excess of ammonium
hydroxide solution. The column was then washed free of
ammonia, backwashed and allowed to settle under gravity.
40 gms. of febrifuge wewzdissolved by stirring -1n
5 liters of N/100 sulfuric acid and was excharged with
the column as described earlier. When considerable leakage
of the alkaloids from the column occured, the column was
washed, backwashed, allowed to settle under gravity and
the exchanged alkaloids weré eluted by passing N/10
ammonical ethyl alcohol at a rate of 15 cc. per mimte,
The elution was contirmed till all the alkaloids were
removed from the resin bed ( determined by evaporating 1 cec.
of the efflﬁent in a test tube ). The alkaloid extract was
corcentrated by distillation, evaporated on a water bath,
dried at 100 + 1 C and finally welghed. The total amount
of the alkaloid mixture obtained was 19.0 gms. This

corresponds to 20 4 of the resin capacity of the column.
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The anslysis of the mixture gave @

quinire = 3.1k gms., quinidire = 6.55 gns.,
circhonire = 3.31 gms., circhonidine = 1.06 gms. and
the other material = 4.9% gms.

Run six :

This was the repetition of run five except
that after the exchange run the column was washed with
five bed volumes of 50 % aqueous ethyl aleohol. This
removed a good part of the coloring matter. After this
the alkagloid material was eluted with N/10 ammonical
ethyl aleohol, the alkaloid extract was corcentrated
and was kept over night in g refrigerator. The crystallised
alkaloid material was filtered, dried at 100 + 100 and
weigheds This-is further referred to as yleld I. The
filtrate was evaporated on a water bath, dried at 100 % loG
and weighed. This is further referred to as yield II.
The amountsof the alkaloid mixture in yield I and yield II
were 12 gms. and 7 gms.respectively. Their analysis gave :
quinire = 1.00 gm., quinidire = 3.06 gms.,
cinchonire = 3.1 gms., cimchonidime = 0.67 gm. and
the other material = %.17 gms. for yield I and
quinire = 2,08 gms.-, quinidire = 3.64% gms.,
cinchonine = 0.25 gm., cinchonidire = 0.40 gm. ard
the other.material = 0.63 gm. for yield IT.

The anslysis of the febrifuge for individual
alkaloids indicates that it contains about 60 % of the
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four alkaloids quinine, quinidire, cinchonine and
einchonidire. In run one ﬁ%r@ 15 gms. of the febrifuge
were taken for exchange with the resin column the yield
obtained is 9 gms. This corresponds to 60 % of the raw
'material taken. The analysis 6f the extracted material

( 9 gms. ) indicates that it contains 6.14% gms. of the
four alkaloids and this corresponds to 68+2 % of the
extracted material and 41 £ of the raw material taken.
This indicates that the complete extraction of the four
alkaloids did rot take place. In - runs 3to 6

4o gms. of raw material give 19 gms. of the éxtracted
alkaloids. Thig 1§ gms. contains 14 gms. of the four
alkaloids which corresponds to 73.7 % of the extracted
mgterigl. The results also indlcate that the yield and
its analysis are indeperdent of the ioniec form of the
resin and of the eluent. The use of 50 % ethyl alcohol
for washing the exchanged resin béd before the extraction
of the alkaloidswith /10 ammonicél ethyl alcohol helps
in removing a good éart of the coloring matter and the
product is relatively much less colored than those obtaired

from other runs.

Part II

This part includes similar studies with totagquina.

Totgguing s
This was supplied by the Govermment Quinire

3

Factory, West Bengal. The analysis of this alkaloid containing
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material was dore in the same way as described in
Part I for the analysis of the cinchona febrifuge.
The analysis gave

quinire = 28.5 % , quinidime = 30.2 % ,

cinchonire = 14.5 4 , cinchonidire = 10.6 Z and

. the other material ( by differeme ) = 16.2 %.

Bupore |
' This was the repetition of run ome of Part I
except that the alkaloid materisl taken was totaquina
instead of cinchona febrifuge. The amount of the
alkalold mixture obtaired was 13.0 gns. and its analysis
gave 3

quinire = 3.25 gms., quinidire = 5,59 éms.,

cinchonime = 2,28 gms., cinchorddine = 1.17 gms. and
the other materisl = 0.71 gm. ‘

Run two : “

This was the repetition of run two of Part I
with totaguina instead of cinchona febrifuge. The gmount
of the alkaloid mixture obtalred and its analysis were

almost the same as given for run ore.

Run three : ‘
This was the repetition of run ore except that

the amount of totagquina taken was 4o gms. instead of 15 gms.,
The total amount of the glkaloid mixture obtaired was
19 gms. and it analysis gave 13

L4
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quinire = 5.32 gms., quinidire = 8.13 gms.,
circhonire = 3.42 gms., circhonidire = 1.90 gms.and
the other mvaterial 0.33 gms.

Run four :
This was the repetition of run three except

that the column was converted into sodium form before the
exchange run. The gmount of the alkalold mixture obtalred
and 1ts analysis were almost the same as given for

run three,

Run five

This was the repetition of thé run five of Part I
except that the alkaloid material taken was totaguina
instead of cinchona febrifuge. The amount of alkaloid
mixture obtaired was 19 gms. and its analysis gave :
quinire = 5.31 gms., quinidinire = 8.10 gms.,
circhonire = 3.38 gms. cinchonidire = 1.87 gms. and
the other material = 0.34 gm., »

Run.six : _

Thig was the repetition of run six of Part T
with tot;quina. The amounts of the alkaloid mixture obtained
inyield I and yield IT were 6 gms. and 13 gms.respectively.
Their analysis gave : ‘
quinire = 0.42 gms., quinidire = 1.56 gms.,
cimchorire = 3.20 gms., cinchonidire = 0.68 gm.and
the :materiai = 0.1% gm. for the yield I and
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quinine = 4.83 gms., quinidire = 6.60 gms.,
circhonine = 0.28 gm., cimchonldirme = 1.09 gms. and
the other materisl = 0.20 gm. for the yield II.

The analysis of totaguina indicates that it
contains 83.8 4 of the four alkaioids quinire, quinidire,
c¢irchonire and cinchonidire. In run one where 15 gms.of
the totaquina were taken for exchange with the resin
column the yield obtaired is 13 gms. This corresponds to
86.6 % of the crude alkaloild material taken. The analysis
of this gave 12,3 gms. of the four alkaloids and this
corresponds to 81.9 % of the crude material taken indicating
that 98 4 of the four alkaloids are extracted. From runs
3 - 6 of the Part II, 1t is seen that the yield and its
analysis are almost independent of the ionic form of the
resin and the yield is about 20 4 of the résin cgpacity.
The data obtained with cinchona febrifuge and totaguina
indicate that when large excess ( 40 gms. ) of the raw
material was taken relgtive to the resin capacity the yield
( 19 gms. ) of the alkaloid mixture obtaired corresponds to
éo % of the resin capacity. As in the case of.cimhona
febrifuge, it was found that the alkaloid extract obtaired
in tvhe run six was relatively less colored than those

obtalmed with previous runs.

Corclusion
From the results obtained in Part T and Part TI
it may be concluded that a column of resin TR-200 in
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ammniuip form may be used with N/100 sulfuric acid as
the extraction solvent and 50 4 ethyl alcohol followed
by /10 ammonical ethyl alcohol as the eluent to recover
the alkaloids from alkaloid containing materials such as
cinchona febrifuge and totaquina. 4 series of four columns
may be used 1n such a way that at arny time three columns
are in the exchange run and the exhausted fourth ore is
under elution. In this way the process may be made

’

contimous.and ¢ viz' .7 o2 Lhoat

»
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