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GOVERNMENT OF MADRAS. ,

;- | REVENUE DEPARTMENT

- C Reap—the following letter from C. CUTHBERTSOY, Esq., Officiating Under Secre-
tary to the Government of Bengal, Financial Department ( Miscellaneous), to
i the Secretary to the Government of Madras, dated Calcutta, the 11th May
' 1888, No. 2131. ‘

In complian(‘:e 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 Calcutéa
Guzette of 28th March 1888, containing a description of a process for ‘manufac-

turing pure sulphate of quinine. .

' .

S : ~ ExcrosurEs. .

- . Resolution by the Government of Bengal in the Financial Department (Miscellaneous), dated
o : : Calcutta, 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 caltivation into India. The collection of
, seed and seedlings in the wide tract of difficult country over which the best medicinal sorts
P : 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 1802 cinchona cultivation bad been successfully initiated in India
v , ' and Malaya. The localities eelected for the experiment of cinchonagMewing 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 these two centres seed and seedlings have been
freely distributed to planters, and large tracts of lsud, especiully in Southern Indiaand Ceylon,
have been covered with cinchena trees by private enterprise. ' .
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< , 9. The cinchona trees thus introduced into Iadia are practically of two sorts—(1) Quinine
. yielders and (2) Mized alkaloid yielders. Of the quinine yielders there are two kinds, viz.,"

Yellow or Calisaya (including Ledgerianc) and Crown or officinaliz, barks. Of the mixed alkaloid

yielders there are also two kinds, viz., red or succirubra which has been in cultivation from the

I : beginning, and a kind which has come it® promivence during the past few years, and which

o in anoual reports has been referred to as Hybridbark. Red bark contains a comparatively

! small proportion of quinine with large proportioas of ciochonidine and cinchonine. It had

i .- been chiefly used by druggists in the preparation of decoctions and tinctures, and had not

S been used by quinine makers as a source of quinine. This red-bark tree was, however, the

. ey P : B _ kind which, in the early days of the cultivation, it was found most easy to propagate; and in

b it : T IR D T A L piar f all plantations, both public and private, it greatly preponderatgg over the other sorts.

T i e R U S S S e A I e el B sy o o By R 3. The cultivation of cinchona trees having been pushed beyond the region of experiment,
: ' g s : ' ’ . the next problem that presented itself was the utilization of their bark. For the private
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e T R v L rower, the most lucrative course up to the present time has been to sell the crude bark in

i LE h ; ' ; R 4 P iondon. The object of Government was noty however, to secure a financial success, but to provide
*-~};:w¢‘§3§f“ﬁ“ pedrs : i St ol A ey Sl R R L : the people of the country, at the lowest possible rate, with an efficient remedy for the most
LA KX oneiopie : : : tony A : e | A .+ prevalent of all the diseases of the country. The first step for Government to take was there-
TR T il T DA TSR T L g T S, regl f, fore to discover whether it was really a fact that quinine is the only alkaloid worth extracting
AR . separately from cinchona bark, and whether cinchonidine and cinchonine might not each be

L Y an effcient febrifuge. It was true that quinine aline bad got into use as a febrifuge, and that

N " it alone of the cinchona alkaloids had found a pace in the British Pharmacopeeia. On the

SR . other hand, tinctures, decoctions and various pharmaceutical preparations of red bark, into

L the constitution of which sl three alkaloids must undoubtedly enter, had for many years boroe

- ) the reputation of excelent remedies for fever. The presumption therefore appeare({ to be that

the position claimed for quinine as the only real febrifuge yielded by cinchona bark would
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prove, on careful exMﬁ A : TH MAY » 0. of0, LEVENUE. g ?f .

ination, to be untenable ; apg
b_e fom;d to }_mve value as febrifuges. For ¢ e,purpo:(}amt;ft ?SVOE?PP t.wo allfaloid:s Mo a!so | | . ' ‘. ‘. |
o oind o tove S e, estigating o point, Coum 0 ! to a process of extraction by means of oil. And now, benefiting by the advice of some chemical

v gy sidenci . - i A ! !
These Commissiong were furnished wig), slulff?lci‘lezsofw :}:e f'gxmed dun.ng the years 1865 4o 1868. ! friends, Mr. Gammie has been able to perfect this process, with the result that the whole of the
after very extensive trials, their unsnimous vordi CR rﬁe al}(alc»ldg, Pure and numixed, gnd i ‘ quinine in yellow bark can be extracted In a form undistinguishable, either chemically or
both excellent tebrifuges, the former Dot much legg efvlgi?eztatthz: Cho.m_din? a;}fd cinchonine are ph{sically ,tfzmm th‘]’ befStbbrfds'soIi E%’?}Peag T?E:ff:;ge-n ex?;};i:o;:?nGbe done 2(1)5 cheaz’;lly ghat,

‘ self. as long as the supply of barks is kept up, quinine- overnment much above
twent;-ﬁve rupees per pound. It is true that, at the present moment, quinine is obtainable in

settled was how best to atilize the larpe stocks of thes nine, the next poj ‘ . . . L . . A
. v 20 § cse alka . ; pomt to be ‘ the open market at rates not very different from this; but that is due to entirely exceptionsl
;:i‘?: i‘i'g:;ilgﬁgﬂ%‘s‘;:’?‘:;;ngllleflt”}il&tr'ntatl‘ons. To do this, L}Ot:g;s?oﬂf'i?:}i o the balf‘k of the A : , causes. For some time back the Ceylon planters have been uprooting their cir{chonaptrees,
on the Nilgiri and é;kkim' 15%"_ m l&nglan_d and were located ag over on and Woo, two " A both to save them from _disease and to make way for tea planting which appears now to be
as the result of hig labors };antatm()lns Tespectively, My, Sroughton (the I\III"ln ent Qq"‘OIOngtS : becoming the principal industry of that colony; and cinchona bark has aotually been sold
i g i st i LT o s Bl (o, NI Qi) Ut St i, S s b s O, oo, o o bt ol price e
i . woids of red bark ; Morphous , that South American bark has been practica J driven out of the market. This is a state of mat.
E&Zg ectase%f‘sl}i:‘nai\?gr%?;;sﬁgzmwe no large amount wag ev,ejxl'l tllll:nlf(f:g;ugj da. non-crystalline ; ters which cannot continae very longlj and which is not likely to recur. In the ordinary course,
Xot arrive at the Sikkim s on resigned the service of Government.  ar . and its prepar. : ' therefore, quinine might be expected soon to rise to what may be considered its normal price.
1KK1m plantation unty) 1873, concluded, afyop muc " Mr. Wood, who did ; The object of making public the process now discovered is to check this rise in the price of a

ment, that the best way of utilizin h ob i '

. Su2Ing the red bark wy. it the vation and experi.
we:II! known as cinchona febrifuge, This, like My d;;;:g Ig;:ke ,fmfn 1t the preparation noIv)v 50
and contains the three chief alkaloids of red bark o] rom's, is in the form o

drug of such general utility, . _

K mive] fa powder . 6. The cordial thanks of Government are due to Dr. King and his coadjutors— and

paturally occur in the bark, Cinchoua fohy:! Tixed in the pre ortiong 1§ : i 1 especially to Mr. (Gammie—for the patience, energy and resource displayed by them in their

to pharmacy, and it was not clear ho(:ait e[:i“fl‘;llgg was then g perfectlyI:lew p,.sodlscy}l;ﬂl{ they o ’ long search for the best method of utilizing thess valuable medicinal barks. The Government

Mr. Wood therefore adopted for it s Bocepted by the medical profession. oWD : " has no desire to make a profit by the discovery, and the, details are now produced in erder

- incxpensive acid and alkal, process, reqfﬁ?ﬁﬁcuﬂe on 8 small tentape scale 5;0"8} plo and that privats growers of cinchona may be enabled to take full advantage of the process;and

the product be favorably acceptod by the m%dica‘)l( )ref"udest 8pparatus, ¥, intended pshf,u]d . that a permanent reduction in the price of quinine may ensue.

one more efficient, but more complicated, anq invglv?nef:s;%n’ bo Teplace this Simple process by : | By order of the Lieutenant-Governor of Bengal
s . \ - D 4

the first yeur of its manufacture (874 75) © eXtensive uge (f . Yar: .
JUL. . ! (0], only 48 - O 8pirit.  Duripg

first, and pil]feﬂy owing to a wisapprehension asyto tfl’g‘g:.iﬂ effdthls'new glrug were issned, Ag i - ' (Signed) COLMAN MACAULAY,

some prejudice existed agaiust  thig drug. [p 18750 Per dose in which 3¢ should be given, , . : Secretary to the Government of Bengal,

consumed, and its consumption go materially, {
present date, no less than 87,704 pounds hy
mm{ﬂ&r }fo, and avofwi)d]y 80 lwmitation of 1o and

under the name o Juinelum, but untj) cinchona fehp [0 ane sold.in-London
India, no similar preparation existed. [ i thereforeibl::uge fod frst )
indebted to India. - Cinchona febrifuge hag been used in

ing years that, up to the

factory, A Preparation —_—

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

: : ) tutions, and tt has b . ‘ o . '

;)o the Indian pubhe. Its sale has, howevqr, been restricted to £hé limits of ?eg f‘eelZ offereq &4 In order that the oil may speedily and effectually act on the cinchona bark, the latter
egiuning, and until now, its price hag uniforwly been sixioen rupees eioht neia. From the  is reduced to a very fine powder by means of Carter’s Disintegrator; and to get the powder
and in this respect it has. Presented a contras; to quinine, the Price of wh]c{i h annﬂas Pt found, ' of a uniform fineness, it is passed through a scalper, which is a machine commonly used for
eiderably, rising at one timo as bigh as 165. 6, Per ounce. Aceordi o suctuated con. f : sifting flour. The scalpor is in the form of a box enclosing a sloping, six-sided, revolving

. o . ceordine A
prepared by an Inglish phnrmaco]oglst, the average price of quinine ;r however, ¢ Statistics

1887 (the period during which cinchona febrify n London from 1875 to chamber, covered with silk of 120 threads to the lineal inch. It is driven at the speed of about

. go has been in use) has been 8 44 ; thirt luti to the minute. Any particles of the po der which may be too coarse to
y . : e ar A4, y revolations to the minu yP s of the pow which may _
Th§ ot erlm% ]v a.h}113_ (calcu} ated af this average rase) of 87,701 pounds of ;4. por ounce, ! " . pass through the silk meshes crop out at the lower end of the revolyine chamber and are again
£587,616, while this quantity of febrifuge hag actually been deliyer quinine would pe - * passed thrgugh the Disintegrator =

. ! : o ¢

for the sum of Rs. 14,47,116. The nct 1 savine ; ered to the Indian conay, !
the capital account of the plantation:c(:gou‘taLllzvettxolt:l?g?o}fliither;fﬁre geen vory great 1:,):?5 5//‘ 2. A hundred parts of the finely-powdered bark are then set aside to be mixed with 8
; Pees) has been ’ ¥ parts of commerecial caustic soda, 500 parts of water, and 600 parts of ‘mixtare composed of

one part of tusel oil to four parts kerosine oil. IFf the caustic soda be of inferior quality, a little
5. The preponderance of red-ba?k treesin th slaked lime (about 5 parts) may be used in addition to the eight parts of caustic soda; or

it, naturally induced Mr. Wood to give his sttention fi ,
: " rst to th izati : : Pl
he by no means negiected the quinine barks, Of thogy 1 e utilization of thej, bark. By : it. The cavstis soda is dissoived in the water and miced with the bark. Then the oil is

. AR s ark —Cul; . by ‘ - : S . p L .
Ledgeriana, ~really thrives in Sikkim, the Crown bark, or Cz'fu?}::)] ’{ aorf;‘z’{ C;(fl”"’f’/” and its variety added, and the whole is kept thoroughly intermixed in an agitating vessel. Should lime be
a comparative failure. Mr. Wooq made many eXperiments | “ficinalis, treg having proved : used, it is mixed in fine powder with the dry bark before adding the water and oil, '

inine : " . nts in the manufac .
of quinine ; but, up to the time of Ljs retirement ' bure of pure sulphate o 3. The agitating vessels in use at Mungpoo are barrels with winged stirrers revolving

ment in 1879, he had not succeeded in discoye of G ﬁ . : : . . . . p Loa S
- o ; & Ting an efficient P overn. : in them vertically, and with taps on the sides for drawing off the fluids. The first stirring is
2}1:;2;21: 2}1;213 gsgﬁnqeﬂ}';:ﬁ t}iz‘kS, cotlilld _kl;e grown in Sikkim, and gﬂzgefsmlﬁfb bWOOd %?s of * ! curried on for four hours, and then the whole is allowed to rest quietly in order that the oil I?Jay
ract m on the plantation, - Dr. ;i y € possible to ; separate out to the top of the watery fluid. When the oil, which has now taken up the
tation, wus very strongly of this qpmion, and in 1875 ho rcgfr;;izdsézlpi}l,mtmdent of the plan. : ' greater part of the alkaloids, has cleared out, -it is drawn off by a tap placed just a,bov?e the
of red-bark trees should ceaso. This fecomnendation wag not acted y az all furthc:p Planting ' : junction of the two fluids. The oil is then transferred to another agitator, and is there
gﬂ"(l??t 11’3'*‘3;:) li%:i‘;ig’n:)iefn %wetn to ']ItI of recent years, and Suceirubrg F;I(ZLI; IC;I'BSOme tl,me't dF%u : thoroughly intermixed with acidulated water for five or ten minutes, the mixture being acain
ulisaya to | about a million treas, The retirem t Y81 supplante y . : k ' allowed to rest for the separation of the oil. It will now be found (if suffcient acidhhas
to the experiments on the manufacture of quining, Mr. ‘azinmi(;f %ﬁ; \T’g::)' g dlf A0y utan end S " been used and the stirring has been thorough) that the alkaloids have been removed from the
t:e_ergagtfelez)% r?:;ﬁ&“gf-’;f“d.’le“c‘()i““lfe]i and assisted by Dr. Kins hle e:a;,r%f,anﬂger’ ltook- : oil to the acidulated liquor. The oil is again transferred to the bark mixture, and is kept

Berl ( = ol anacid and alkgl; a5 : 5 1 ‘@ on a ongr S : s Sh th h ; the oil is in d : )
producing excellent quinine. He neyep bde{zgzci“ of ulaHUEdqtule by Wwhich he Succeeded iy - » mtermlxed} with 1t for b o;- 38613' ::g:s:’and 2111' l f Soons it poren i the‘ dora X, WaSI']ed
. . s €r, succeeded in recoverine . X a3 before in the same acidulated liquor; this process is repeated s third or a fourth time

half of the amount contained in the bark upon wh; : Tmg much more thay : il it i i 11 ity of the oil

Pon which he operated, T} d : or until it is found, by testing a small quantity of the o » that the bark has been thorough]
had therefore to be abandoned ag wasteft]l ap 0. A proms 20d alkali procegy f ' ‘ exhausted of its alkaloids. Each stirring subsequent to the second neeq not be conﬁ;:ueﬁ

. L Soee 1 inefficie :
maceration of the bark in spirit wag next fried ; Lyt eﬂf;:ngucﬁ g)xr::xzeggpim&zg .Ontt-he
‘ > A S in arn

X L | € for more than an hour. The quantity of acid required to take up the alkaloids fr he oi
sbandoned. During 3 visit which b ‘ . W el ) : om the o}
| 8 e paid tc} Holland in 1844, Dy, King acquired sowe hints as '

will entirely depend on the quality of the bark operated on. If the bark contains 4 per cent.
of alkaloids, abous 2 Ib, of either sulphuric or mariatic aciq mixed in twenty gallons of watep
should be sufficient, and so on in proportion. v
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4. The after-ﬁreatment of ¢

bhe acidulated water containing the alkaloids depends on the
product desired, and on the kind of acid th

acld that has been used, Should sulphate of quinine
be desired and sulphuric acid have been used, the liquor is filtered (if Decessary), heated and
made neutral by adding a very weak solution of either caastic soda or liquor ammonia, It is
then allowed to cool, and as 1t cools the crystals form oup, These trystals are afterwards
separated from the mother liquor l.)y draining through a cloth ﬁltgr.f
thus obtained, the crystals are dried.

hey are next dissolved in ab
weight of boiling wa,t;er: The resaltine I i
On cooling after filtration the
the mother liquor by filtration through & clog
is then placed in small lumps

ite blotting paper stretched on slabg
of Paris. By this means they are practically dried

being laid on blotting paper in a room heated to about 10 deg

rees above the temperature of
the open air. " '

5. It cinchou/a febrifuge is wanted, the alkalojdg are exhausted from the 0il by muriatic
acid, the solation being noutralized and filtered in the same way.,
soda solution being added, the alkaloids are

On an excess of caustic
precipitated.  Aftep standing some hours the

" ahole bulk of liquor and precipitate is passed through cloth filters;
" liquor has drained off, the precipitate

{

) and when the alkaline
18 washed with a little plain water, dried, and powdered.
The powder is cinchona febrifuge read y foruse.. f
The 24th Mai‘ch 1888. J. A. GAMMIE,
/ ‘ 5-‘%-— /
Orper—dated 30th May 1888, No, 370, Revenue.

Communicated to th
Government Cinc
the Commissione

"Miscellaneous.

e Director of

. , r of Revenue Settlement
and Director of the Department of Land Records and Agriculture. The latter wij]
issue instructions to the Collectors of districts

in which cinchona ig grown, to publish
the Resolution of the Government of Dengal in their District Gazettes '
;

!
v (True Extract.) ’ / (,

~(Signed) 3. F. PRICE,
Secretary to Government,

i Plantations,
irector of Government Cinchona (
To :]‘J]: gg:ﬁi&iiouer of Revenue Settlement, &e.
+» the Editors Table. |

' J
Exd. P.L.'Pereirfa. ‘ '
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FINANCIAL DEPARTMENT. .
MISCELLANEOUS.
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CALCUTTA, 12 267 MARCH 1838,

Sn—

RESOLUTION. |

APPRETENSIONS of the extermination, in their native forests, of.the Quinine-
yielding Cinchona trees having reached an acute stage about thirty years

3

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

e -

scattered - was no easy task. But it was successfully 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 localities
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.

= 9. The Cinchona trees thus introduced irto India are practically of two

sortg—(1) Quinine yielders and (2) Mized alkalcid yielders. Of the Quinine-

yielders there are two kinds,viz , Yellow or Calisyya (including Ledgeriana) end
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 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 Qtinine with large proportions of
Cinchonidine and Cichonine. 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 propa-
gate; and in all plantations, both public and private, it greatly preponderated

_ over the other sorts. .

i

Popmmg 0 80T L

. 8. The cultivation of Cinchona trees 'ha'ving been pushed ‘beyond the
region.of expetiment, the next problem that presented itself was the utiliza-

tion of their bark.  For the private grower, the most lucrative course up tothe
- present ticae has been to sell the crude bark in London. The object of Govern-

ment was uot, however, to secure a financial success, but to provide the people

s .

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 therefors to discover whether it Was really a fact that Quinine
is the only- alkaloid worth extracting separately from Cinchona bark, and

whether Cinchonidine and Cinchonine might not each be an efficient febrifuge.:
It was true that Quinine alone had got into useasa febrifuge, and that it alocne
of the Cinchona alkaloids bad found a place in the British Pharmacopeeia.  On
the other hand, tinctures, decoctions and various pharmaceutical prepatatidﬁs 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.
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ination, to be untenable; and that the other two alkaloids would also be found
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2 |
to have value as febrifuges, For the purpose of investigating this po"int, ,
Commissions of medical officers of all three Presidencies were formed durine’ |-
the years 1866 to 1868. These ‘Commissions were furnished with suppliel;
of the three alkaloids, pure and nnmixed, 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 theso
alkaloids contained in the bark of the. trees growing in the Government |
plantaijons. To do this, Messrs. Broughton and Wood, two professional
chemists, were engaged in England and were located as Government |
Quinologists on the Nilgiri and Sikkim plantationsrespectively. Mr. Brouchton
(the Nilgiri Quinologist), as the result of his labours, invented a preparatiaon of
red bark which he called Amorphous’ Quinine, and which contained all the |
alkaloids of red bark in the form of a non-crystalline powder. Of this
Amorphous Quinine no large hmount was ever manufactured ; and its prepar-
ation ceased Whgn Mr. "Broughton resigned the service of Government
Mr. Wood, who did not arrive at the Sikkim plantation until 1873, concluded.
after much observation and experiment, that the best way of utilizing the red ‘
bark was to make from it the preparation now so well known as ainch
Febrifuge. This, like Mr. Droughton’s, is in the form of a powder ‘ong
contains the three chief alkaloids of red bark mized in the rg ortior an
. which they naturally occur in the bark. ' Cinchona Febrifu}:e gvas tﬁs a

perfectly new product, unknovn to Pharmacy, and it was not clear h en 'at
miglxtlhe%cce(}l)teﬁl byf the xéaedicgl profession, 4 how T
- Mr. Wood therefore adopted for its manufacture on 2 . . X
a simple and inexpensive acid and alkali process, requigaillog??t:&ve sgali
apparatus. Ie intended, skould the product be favour:bly acce t1'1(1i c;)s
the medical profession, to replace this simple process by one more’ eﬂicipn(; ] :
more complicated, and involving the extensive use of spirit. Dﬂriﬂ(’%he’ ﬁl};t
year of its manufacture (1874-75), only 48 pounds of this new drue were

issued. At first, and cbiefly owing to a misapprehension asto the proper?lose i
‘which it should be given, some prejudice existed against this drug. -
however, 1,940 pounds of it were consumed, and its consumption s
increased during succeeding years that, up to the present date,

87,704 pounds have been issued from the factory. A preparat
and avowedly an imitation of, Cinchona Febrifuge is now made
London under the name of Quinetum, but until Cinchona Febrifuge
‘manufactured in India, no similar preparation existed.
remedy for which the world ‘at large is indebted to India.
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Febrifuge has been used in India as a substitute for Quinine. " It has b ona -

used by Governwent in its own medical ‘institutions, and it has been freel

offered to the Indian public. Its sale has, however, been restricted -to the =~

limits of India, From the beginnirg, and until .DOW, its price has uniformly B
been sixteen rupees eight annas per pound, and in this respect it has presented :
a contrast to Quinine, the price of which has fluctuated con

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 | -

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 tlis
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 i -
rupees) has been covered several times, SR R

" 5. ~The preponderance of. red-bark trees in the Sikkim plantation, while he
wag attached to it, nqtuxjal.ly induced Mr.- Wood ' to give his attention first to
the utilization of their bark. But 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 Cinchona”officinalis, tree having proved a com-
parative failure, Mr. Wood made many- experiments in the manufacture of
pure Sulphate of Quinine; but, up fo the time of his retirement, for private:
reasons, from the service of Government in 1879, he ha}d not succeeded
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Mr. Wood was of opinion that good

£

in discovering an efficient process.

Quinine barks could be grown in Sikkim, and that it might be possible to extract -

the Quinine from them on the plantation. Dr.King, the Superintendent of the

" Plantation, was very strongly of this opinion, and in 1875 he recommended

that all farther planting of red-bark trees should cease. This recommendation
was not acted upon for some time. Full effect has, however, be‘en given to it
of recent years, and succirubra has been supplanted by Calisaya to the extent
of about a million trees. The retirement of Mr. Wood did not put an end to
the experiments on the manufacture of Quinine. Mr. Gammie, the Resident

Manager, took the matter up with energy, and, encouraged and assisted by -

Dr. King, he carried on a long series of experir.nents on an acid and gzl];ah
process of manufacture by which he succeeded in producing excellent Qulmneé
He pever, however, succeeded in recovering much more than half of the amoun

contained in the bark upon which he operated. The acid and alkali process
had therefore to be abandoned as wasteful and inefficient. A process depending
on the maceration of the bark in spirit was next tried; but after much experi-
ment, it was in turn abandoned. During a visit which he paid to Holland 11;'
1884, Dr. King acquired some hints as to a process of extraction by means o

oil. Apd now, benefiting by the advice of some chemical friends, Mr. Gammie
has heen able to perfect this process, with the result that tbqwholfe_ of the Quinine
in yellow bark can be extracted in a form undistinguishable, either chemically
or physically, from the best brands of European manufacture. This can be
done so cheaply that, as long as the supply of bark is kept up, Quinine
need never cost Government much above twenty-five rupees per pound. Itis
true that, at the present moment, Quinine is obtainable in the open market ai{
rates not very different from this; butthat 1s due to entirely exceptiona

causes.. For some time back the Ceylon planters have been up-rooting their
Cinchona trees, both to save them from disease, a_nd. to rgake 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 American bark has been practically driven out of the market..

This is a state of matters which cannot continue vex_'y.long,.and which is not
: likely to recur., In the ordinary course, the'r.efore, Qulnme. might be expected
‘soon to rise to what may be considered-its mormal price. ]

making public the process now discaverd 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 utiliz-
ing 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 ) full

process, and that a permanent reduction in the price of Quinine may ensue.

By order of the Lieutenant-GovernOI"‘of Bengal,

- COLMAN MACAULAY,
- Secretary to the Government of Bengal.
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" Method of extraction of the alkaloids from Cinchona Bark by cold oil asused at the Government

Cinchona Factory in Sikkim.

. Inorder 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 & 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 drop out at the lower end of the revolving chamber and are
again passed through the Disintegrator. 4

2. 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, 8 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 intermized in an agitating vessel. Should lime be
used, it is mixed in fine powder with tbe dry bark before adding the water and oil. - .

. 8. 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 18
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 flaid. 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 just above the

junction of the two flaids. The oil is then transferred to another agitator, 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
bas been used and the stirring has been thorough) that the alkzloids have been removed

from the oil to the acidulated liquor. The oil is again trapsferred to the bark mixture, and

+ 18 kept intermixed with it for two or thfee hours; the oil is again drawn off in the
' same way, washed as before in the same acidulated liquor; and this process 18 repeated

a third or a fourth time or until it is found, by testiog a small quantity cf 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 guality of the bark operated on. 1f the
bark contains 4 per cent. of alkaloids, about oTbs. of either sulphuric or muriatic acid mixed ™
_ in twenty gallons of water should be sufficient, and so on in proportion. ' -

" 4, 'Phe after-treatment of the acidulated water containing the alkaloids depends on -

the product desired, and on the kind of acid that bas been used. Should sulphate of

. quinine be desired and sulphuric acid bave been used, the liquor is filtered (if veces-
"sary), heated and made neutral by adding a very wealk 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 pext dissolved in
about fifty times their weight of boiling water. 'The resulting liquor 18 _ﬁltered hot through
a littlo animal charcoal, On cooling after filtration the crystals again form out, and they
are sepurated as before from the mother liquor by filtration through a cloth. The c_rystallme
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 thoronghly dried by being laid on blotting paper in a room heated to about

10 degrees above the temperature of the open air. . )
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 caustio soda solution being added, the alkaloids are precipitated. Afer standing some
hours the whole bulk of liquor and precipitate is passed through cloth filters ; and when
the alkaline liquor has drained off, the precipitate is washed with a little plain water, dried,
and powdered. The powder is Cinchona Febrifuge ready for use. :

LY

The 24th March 1888, T, J. A.‘GAMMIE. :

C. E. G. =Reg. No, 16410—45=30.4-88,
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