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30re May 1888, No. 370, REVENUE.

GOVERNMENT OF MADRAS.

REVENUE DEPARTMENT.

Reap—the following letter from C. CUTHBERTSON, Esq., Officiating Under Secre-
tary to the Government of Bengal, Financial Department (Mis ellaneous), to
the Secretary to the Government of Madras, dated Caleutta, the 11th May

1888, No. 2131.

In compliance with the request contained in your letter, No. 2364, dated the 21st
April last, I am directed to forward three spare copies of the Supplement to the Culeutia
Grazette of 28th March 1888, containing a description of a process for manufac-
turing pure sulphate of quinine.

ExcrLosures.

tesolution by the Government of Bengal in the Financial Department (Miscelhmeous), dated
Caleutta, the 26th March 1888.

Apprehensions of the extermination, in their native forests, of the quinine-yielding
cinchona trees having reached an acute stage about thirty years ago, the Government of
Indin decided to take effectual steps to introduce their cultivation into India. The collection of
seed and seedlings in the wide tract of difficult country over which the best medicinal sorts
are naturally scattered was no easy task. But it was successfully accomplished by Messrs.
Markham, Pritchett, 8pruce, and Cross. Contemporaneously with these efforts on the part of
the English Government, the Dutch authorities were at work on behalf of their Malayan
colonies, and by the year 1862 cinchona cultivation had been successfully initiated in India
and Malaya. The localities selected for the experiment of cinchonagMawing in India were the
Nilgiris and British Sikkim. And the excellence of this selection has been proved by the fact
that the original nurseries in both localities have developed into large plantations which still
remain in the hands of Government. From thesé two centres soed and seedlings have been
freely distributed to planters, and large tracts of land, especially in Southern Indiaand Ceylon,
have been covered with cinchona trees by private enterprise.

2. The cinchona trees thus introduced into India are practically of two sorts—(1) Quinine
yielders and (2) Mized alkaloid yielders. Of the quinine yielders there are two kinds, viz.,
Yellow or Oalisaya (including Ledgerianc) and Crown or officinalis, barks. Of the mixed alkaloid
yielders there are also two kinds, viz., red or succirubra which has been in cultivation from the
beginning, and a kind which has come irﬁo prominence during the past few years, and which
in anuual reports has been referred to as Hybridbark. Red bark contains a comparatively
small proportion of quinine with large proportiois of cinchonidine and cinchonine. It had
been chiefly used by druggists in the preparation of decoctions and tinctures, and had not
been used by quinine makers as a source of quinine. This red-bark tree was, however, the
kind which, in the early days of the cultivation, it was found most easy to propagate ; and in
all plantations, both public and private, it greatly preponderatg over the other sorts.

3. The cultivation of cinchona trees having been pushed beyond the region of experiment,
the next problem that presented itself was the utilization of their bark. For the private
grower, the most lucrative course up to the present time has been to sell the crude bark in
Liondon. The objeet of Government was noty howerver, to secure a financial success, but to provide
the people of the country, at the lowest possible rate, with an efficient remedy for the most
prevalent of all the diseases of the country. Thefirst step for Government to take was there-
fore to discover whether it was really a fact that quinine 1s the only alkaloid worth extracting
separately from cinchona bark, and whether cin¢honidine and cinchonine might not each be
an efficient febrifuge. It was true that quinine aléne had got into use as a febrifuge, and that
it alone of the cinchona alkaloids had found a pace in the British Pharmacopmié. On the
other hand, tinctures, decoctions and various pharmaceutical preparations of red bark, into
the constitution of which all three alkaloids must andoubtedly enter, had for many years borna
the reputation of excellent remedies for fever. The presumption therefore appeared to be that
the position claimed for quinine as the only resl febrifuge yielded by cinchona bark would
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to a process of extraction by means of oil. And now, benefiting by the advice of some chemical
friends, Mr. Gammie has been able to perfect this process, with the result that the whole of the
quinine in yellow bark can be extracted in a form andistinguishable, either chemically or
physically, from the best brands of European manufacture. This can be done so cheaply that,
as long as the supply of barks is kept up, quinine ‘need never cost Government much above
twenty-five rupees per pound. It is true that, at the present moment, quinine is obtainable in
the open market at rates not very different from this; but that is due to entirely exceptional
causes. For some time back the Ceylon planters have been uprooting their cinchona trees,
both to save them from disease and to make way for tea planting which appears now to be
becoming the principal industry of that colony; and cinchona bark has actually been sold
in London below the cost of its production in Ceylon. Indeed, so far has the fall in price gone,
that South Americau bark has been practically driven out of the market. This is a state of mat-
ters which cannot continue very long, and which is not likely to recur. In the ordinary course,
therefore, quinine might be expected soon to rise to what may be considered its normal price.
The object of making public the process now discovered is to check this rise in the price of a
drug of such general utility.

6. The cordial thanks of Government are due to Dr. King and his coadjutors— and
especially to Mr. (Gammie—for the patience, energy and resource displayed by them in their
long search for the best method of utilizing these valuable medicinal barks. The Government
has no desire to make a profit by the discovery, and the. details are now produced in order
that private growers of cinchona may be enabled to take full advantage of the process; and
that a permanent reduction in the price of quinine may ensue.

By order of the Licutenant-Governor of Bengal,

(Signed) COLMAN MACAULAY,
Secretary to the Government of Bengal.

—_—

Method of extraction of the alkaloids from Cinchona Bark by cold oil as used at the Government
Cinchona Fuactory in Sikkim.

In order that the oil may speedily and effectually act on the cinchona bark, the latter
is reduced to a very fine powder by means of Carter’s Disintegrator; and to get the powder
of a uniform fineness, it is passed through a scalper, which is a machine commonly used for
sifting flour. The scalper is in the form of a box enclosing a sloping, six-sided, revolving
chamber, covered with silk of 120 threads to the lineal inch. It is driven at the speed of about
thirty revolutions to the minute. Any particles of the powder which may be too coarse to
pass through the silk meshes crop out at the lower end of the revolving chamber and are again
passed through the Disintegrator.

9. A hundred parts of the finely-powdered bark are then set aside to be mixed with 8
parts of commercial caustic soda, 500 parts of water, and 600 parts of mixtare composed of
one part of fusel oil to foar parts kerosine oil. If the caustic soda be of inferior quality, a little
slaked lime (about 5 parts) may be used in addition to the eight parts of caustic soda; or
caustic soda may be altogether ormitted, and 15 parts of slaked lime may be used instead of
it. The cavstis soda is dissoived in the water and mixed with the bark. Then the oil is
added, and the whole is kept thoroughly intermixed in an agitating vessel. Should lime be
used, it is mixed in fine powder with the dry bark before adding the water and oil.

3. The agitating vessels in use at Mungpoo are barrels with winged stirrers revolving
in them vertically, and with taps on the sides for drawing off the fluids. The first stirring is
carried on for four hours, and then the whole is allowed to rest quietly in order that the oil may
separate out to the top of the watery fluid. When the oil, which has now taken up the
greater part of the alkaloids, has cleared out, «it is drawn off by a_tap placed justabove the
junction of the two fluids. The oil is then transferred to another agifator, and is there
thoroughly intermixed with acidulated water for five or ten minutes, the mixture being again
allowed to rest for the separation of the oil. It will now be found (if sufficient acid has

" peen used and the stirring has been thorough) that the alkaloids have been removed from the

oil to the acidulated liquor. The oil is again transferred to the bark mixture, and is kept
intermixed with it for two or three hours ; the oil is again drawn off in the same way, washed
as before in the same acidulated liquor ; and this process is repeated a third or a fourth time
or until it is found, by testing a small quantity of the oil, that the bark has been thoroughly
exhausted of its alkaloids. Hach stirring subsequent to the second need not be continued
for more than an hour. The nantity of acid required to take up the alkaloids from the oil
will entirely depend on the quality of the bark operated on. If the bark contains 4 per cent
of alkaloids, about 2 1b, of either sulphuric or muriatic acid mixed in twenty gallons of Watex:
should be sufficient, and so on in proportion.
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RESOLUTION. |

APpREHENsIONS of the extermination, in their native forests, of.the Quinine-
yielding Cinchona trees having reached an acute stage abouf thirry years
ago, the Government of India decided to take effectual steps to introduce
their cultivation into India. The collection of sted and seediings in the wide
tract of difficult country over which the best medicinal sorts are naturally
scattered was no easy task. But it was saccessfully accomplished by
Messrs. Markham, Pritchett, Spruce, and Cross. Contemporaneously with these
efforts on the part of the English Government, the Dutch authorities were at

work on behalf of their Malayan Colonies, and by the year 1862 Cinchona
cultivation had been successfully initiated in India and Malaya. The localitics
selected for the experiment of Cinchona growing in India were the Nilgiris and
British Sikkim. And the excellence of this selection has been proved by the
fact that the original nurseries in both localities bave developed into large
plantations which still remain in the hands of Government, From these two
centres seed and seedlings have been freely distributed to planters, and large
tracts of land, especially in Southern India anl Ceylon, have been covered
with Cinchona trees by private enterprise. | o
* 9. The Cinchona trees thusintroduced iato India are practically of two
sortg—(1) Quinine yielders and (2) Mized alkaad yielders. Of the Quinine
yielders there are two kinds,viz , Yellow or Calissya (including Ledgeriana) end
Crown or officinalis, barks. Of the mixed alkaleid yielders there are also two
Kinds, viz., 7ed or succirubra which has been in pultivation from the beginning,
and a kind which has come into prominence during the past few years, and
which in Annual Reports has been referred to as Hybrid bark. Red bark
contains a comparatively small proportion of Quinine with large proportions of
Oinchonidine and Cichonine. It had been chiefly used by druggists in the
preparation of decoctions and tinctures, and had not been used by Quinine
malkers as a source of Quinine, This red-bark tree was, however, the kind
which, in the early days of the cultivation, it was found most easy to pmga-
gate : and in all plantations, both public and private, it greatly preponderated
over the other sorts. gk i S Rt N T
8. The cultivation of Cinchona trees having been ﬁfn*d beyond the -
region.of expetiment, the next problem that ented itself was the utiliza-
tion of their bark. For the private grower, the most lucrative course up tothe
‘present time has been to sell the crude bark i:;;}j;bndon. The object overne
ment was uot, however, to secure a financial success, but to provide yeople
of the country, at the lowest possible rate, with an efficient remedy for the
most prevalent of all the diseases of the country. Tue first step for Govern.
ment to take was therefore to discover whether it was realléu:: fact that Quinine
is the only- alkaloid worth extracting separately from inchona bark, and
whether Cinchonidine and Cinchonine might not each be an efficient febrifu
1t was true that Quinine alone had got into useas a febrifuge, and that iv alone
of the Cinchona alkaloids had found a place in the British Pharmacopeeia. On
the other hand, tinctures, decoctions and various pharmaceutical preparations of
red bark, into the constitution of which all three alkaloids must undoubtedly
enter, had for many years borne the reputation of excellent remedies for fever.
The presumption therefore appeared to be that the position claimed for Quinineas
the only real febrifuge yielded by Cinchona bark would prove, on careful exam.
ination, to be untenable; and that the other fwo alkaloids would also be found
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to have value as febrifuges, For the purpose of investigating this point, |
Commissions of medical officers of all three Presidencies were formed during’|
the years 1866 to 1868. These Commissions were furnished with supplies |
of the three alkaloids, pure and unmixed, and after very extensive trials, their :
unanimous verdict was that Cinchonidine and Cinchonine are both excellent |
febrifuges, the former not much less efficient than Quinine itself. }'
4. Having thus established the value of Cinchonidine and Cinchonine, |
the next point to be settled was how best to utilize the large stocks of these [
alkaloids contained in the bark of the trees growing in the Government "t
plantations. To do this, Messrs. Broughton and Wood, two professional
chemists, were engaged in England and wers located as
Quinologists on the Nilgiri and S8ikkim plantations res
(+he Nilgiri Quinologist), as the result of his labours, invented a preparation of
red bark which he called Amorphous Quinine, and which contained all the
alkaloids of red bark in the form of a mon-crystalline powder. Of this

anufactured ; and its prepar-
the service of Government.
tation until 1873, concluded, ‘
best way of utilizing the red

t Government
pectively. Mr. Broughton

ation ceased wben Mr. Broughton resigned
Mr. Wood, who did not arrive at the Sikkim plan
after much observation and experiment, that the
bark was to make from it the preparation now so well known as @iohona
Febrifuge. This, like Mr. Broughton’s, is in the form of a powder, and
contains the three chief alkaloids of red bark mixzed in the proporﬁo’ns in
which they naturally occur in the bark. Cinchona Febrifuge was then a
perfectly new product, unknovn to Pharmacy, and it was not clear how it
migh# be accepted by the medical profession.

Mr. Wood therefore adopted for its manufacture on a small tentative seale
a simple and inexpensive acid and alkali process, requiring only the rudest
apparatus. He intended, skould the product be favourably accepted by
the medical profession, to replace this simple process by one more efficient; Hut
more complicated, and involving the extensive use of “spirit. Daring the first
year of its manufacture (187475), only 48 pounds of this uew drug were
issued. At first, and chiefly owing to a misapprehension asto the proper dose in
which it should be given, some prejudice existed against this drug.  In 1875.76
however, 1,940 pounds of it weére consumed, and its consumption so materialh;
increased during succeeding years that, up to the present date, no less than
87,704 pounds have been isa;ued from the fa}ctory: A preparation similar Ve,
and avowedly an imitation of, Cinchona Fel_mfgge 1S now made
London under the name of Quénetum, but until C_mchona Febrifuge
manufactured in India, no similar preparation existed. It is therefore a |
remedy for which the world at large is indebted to India. Cinchong
Febrifuge has been used in India as a substitute for Quinine. It has been so
used by Government in its own medical institutions, and it has been freel

— ——
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offered to the Indian public. Its sale has, however, been restricted to th§

limits of India, From the beginning, and until now, its price has uniformly
been sixteen rupees eight annas per pound, a_nd 1n this respect it has presented ‘
a contrast to Quinine, the price of which has fluctuated considerably,
rising at one time as high as 16s. 6d. per ounce. According, however, to
statistics prepared by an English pharmacologist, the average price of Quinine g
in London from 1875 to 1887 (the period during which Cinchona Febrifuge has |
been in use) has been 8s. 41d. per ounce. The sterling value (calculated at this
average rate} of 87,704 pounds of Quinine would be £587,616,while this
quantity of febrifuge has actually been delivered to the Indian consumer for
the sum of Rs. 14,47,116. The actual saving to India has therefore been

very great, and the capital account of the plaatations (about eleven lakhs of - £
rupees) has been covered several times, ,

}
5. The preponderance of';red-barktrees in the Sikkim p'lantatior'n, while he |
was attached to it, naturally induced Mx;. Wood to give his attention first to |
the utilization of their bark. @ut he by no means neglected the Quinine barks. |
Of these barks only one,—Calisayaand its variety Ledgeriana,—really thrives
in Sikkim, the Crown bark, or Cinchoua officinalis, tree baving proved a com-

tive failure. Mr. ‘Wood made many experiments in the manufactu_re‘oyf !
s Sulphate of Quinine ; but, up to the time of his retirement, for private
fc;rs%ns I;'rom‘ e service of Government in 1879, he had not succeeded
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alu(iilllsig%vﬁzrkg could be growxll) in Sikkim, and that it might be po_ss1b1edto :xtfr:};:;
the Quinine from them on the plantation. Dr King, !:he Superintenden :nded
Plantation, was very strongly of this opinion, and in 1875 he recommdation
that all further planting of red-bark trees should cease. This recomf,qen o
was not acted upon for some time. Full effect has, however, beenﬂs]wenXtent
of recent years, and succirubra has been supplanted by Calisaya to : e gnd .
of about a million trees. The retirement of Mr. Wood did not 1;;)};1 aI];esident
the experiments on the manufacture of Quinine. Mr. Gammie, de g

Manager, took the matter up with energy, and, encouraged a;(xi ass& alkalsg
Dr. King, he carried on a long series of experiments on an ac111 athuinine
process of manufacture by which he succeeded in producing excfg f?lzh amoun{:
He never, however, succeeded in recovering much more t}lan hal olk : e s
contained in the bark upon which he operated. The acid and alka dl pndino
had therefore to be abandoned as wasteful and inefficient. A process ialpe erib-
on the maceration of the bark in spirit was next:, tned:; but aft.er ml_g lfsxpd >
ment, it was in turn abandoned. During a visit which he paid tl()) 0 z;xxlls .
1884, Dr. King acquired some hints as to a process of extraction 1\[5[' %eammie
oil. And now, benefiting by the advice of some chemical frlends,f 11; e
has been able to perfect this process, with the result that the whole of t ?1 Qu i

in yellow bark can be extracted in a form undistinguishable, elsherfrch.em;‘(]:1 »bz
or physically, from the best brands of European manufa.cture.t lsQ (:1 e
done so cheaply that, as long as the supply of bark is kep up,d e
need never cost Government much above twenty-five rupees per pound. Tl
true that, at the present moment, Quinine is ol?tamable in the open ma.rt e a8
rates not very different from this; but that 1s due to entirely excep 1t(])J .
causes. For some time back the Ceylon planters have been up-rootln% i
Cinchona trees, both to save them from disease, and to n.lage Ivay (;'rthat
Planting which appears now to be becoming the prlnclpal in dus rgr low it
Colony, and Cinchona bark has actually been sold in London belo B
cost of its production in Ceylon. Indeed, §0 far has the fall in price gk t’
that South American bark has been practlc?lly driven out of thq marke t
This is a state of matters which cannot continue very long, and which is no

i i ini icht be expected
likely to recur, In the ordinary course, ther_efore, Quinine mig <
g soonyto rise to what may beyconsidered its normal price. The object of

making public the process now discoverd is to check this rise in the price of a
g ility. 3 :
e 60.f Sl’ﬁl}; gg:f&‘gll u‘thanyks of Government are due to Dr. King and h1§
coadjutors—and especially to Mr. Gammie—for the patlenc?], dene;gyt??
resource displayed by them in their long search for the best metdo 1 Ot uti 113-
ing these valuable medicinal barks. The- Government has no esire do mt:i1 et
a profit by the discovery, and the details are now produce_d in or erf : 1;1
private growers of Cinchona may be .enabled'to take i:ul_l advantage of the
process, and that a permanent reduction in the price of Quinine may ensue.

By order of the Lieutenant-Governor of Bengal,

COLMAN MACAULAY,
Secretary to the Government of Bengal.




Method of extraction of the alkaloids from Cinchona Bark by cold oil asused at the Government
Cinchona Factory in Sikkim.

In order that the oil may speedily and effectually act on the Cinchona bark, the latter
is reduced to a very fine powder by means of Carter’s Disintegrator ; and to get the powder
of a uniform fineness, it is passed through a scalper, which is a machine commonly used for
sifting flour, The scalper is in the form of a box enclosing a sloping, six-sided, revolving
chamber, covered with silk of 120 threads to the lineal inch. It isdrivenat the speed of about
thirty revolutions to the minute. Any particles of the powder which may be too coarse to
pass through the silk meshes drop out ab the lower end of the revolving chamber and are
again passed through the Disintegrator. 1 3

9. A hundred parts of the finely-powdered bark are then set aside to be mixed with 8
parts of commercial caustic soda, 500 parts of water, and 600 parts of mixture composed of
one part of fusel oil to four parts kerosine oil. If the caustic soda be of inferior quality, a little
slaked lime (about 5 parts) may be used in addition to the eight parts of caustic soda ; or
caustic soda may be altogether omitted, and 15 parts of slaked lime may be used instead of
it.. The caustic soda is dissolved in the water and mixed with the bark, Then the oil is
added, and the whole is kept thoroughly intermixed in an agitating vessel. Should lime be
used, it is mixed in fine powder with tbe dry bark before 2dding the water and oil. )

. .3 The agitating vesselsgn use at Mungpoo are barrels with winged stirrers revolving
in them vertically, and with taps on the sides for drawing off the fluids. The first stirring is
carried on for four hours, and then the whole is allowed to rest quietly in order that the oil may
separate out to the top of the watery fluid. When the oil, which bas now taken up the
greater part of the alkaloids, has cleared out, it is drawn off by a tap placed just above the
junction of the two fluids. The oil is then transferred to another agitator, and is th.ere
thoroughly intermized with acidulated water for five or ten minutes, the mixture being
again allowed to rest for the separation of the oil. It will now be found (if sufficient acid
has been used and the stirring has been thorough) that the alkeloids have been removed
from the oil to the acidulated liquor. The oil is again transferred to the bark mixture, and

- 8 kept intermixed with it for two or tifee hours; the oil is again drawn off in the

same way, washed as before in the same acidulated liquor ; and this process is repeated

“a third or a fourth time or until it is found, by testiog & small qoantity of the oil, that the

bark has been thoroughly exhausted of its alkaloids. Each stirring subsequent to the second
need not be continued for more than an hour. The quantity of acid required to take up the
alkaloids from the oil will entirely depend on the quality of the bark operated on. If the

bark contains 4 per cent. of alkaloids, about 9Ths. of either sulphurie or muriatic acid mimﬂ.“

in twenty gallons of water should be sufficient, and so on in proportion.

4. 'The after-treatment of the acidulated water containing the alkaloids depends on -

the product desired, and on the kind of acid that has been used. Should sulphate of
quinine be desired and sulphuric acid have been used, the liquor is filtered (if veces-
sary), heated and made neutral by adding a very weak solution of either caustic soda or
liquor ammonia. It is then allowed to cool, and as it cools the crystals form out. These
crystals are afterwards separated from the mother liguor by draining through a cloth filter.
After they have been thus obtained, the crystals are dried. They are next dissolved in
about fifty times their weight of boiling water. Theo resulting liquor is filtered bot through
a little animal charcoal. On cooling after filtration the crystals again form out, and they
are separated as before from the mother liquor by filtration through a cloth. The crystalline
mass obtained by filtration is then placed in small lumps on sheets of white blotting paper
stretched on slabs of plaster of Paris. By this means they are practically dried. They
are afterwards thorovghly dried by being laid on blotting paper in a room heated to about
10 degrees above the temperature of the open air. p >

5. If Cinchona Febrifuge is wanted, the alkaloids are exhausted from the oil by
muriatic acid, the solution being neutralized and filtered in the same way. On an excess
of caustic soda solution being added, the alkaloids are precipitated. After standing some
hours the whole bulk of liquor and precipitate is passed through cloth ﬁlters; and W}len
the alkaline liquor has drained off, the precipitate is washed with a little plain water, dried,

and powdered. The powder i8 Cinchona Febrifuge ready for use.

The 24th March 1888. : J. A. GAMMIE.

C. E. G. =Reg. No. 1641C—75=30.4.88,
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