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Proceedings of the Madras Government, Revenue Depariment,
1st April 1874.

e —

Read the following letters :—

" From J. BROUGHTON, Esq., Government Quinologist, to D. F.
CARMICHAEL, Esq., Secretary to Government, Revenue Department,
Fort St. George, dated Ootacamund, 1st December 1873.

I uave the honour to enclose a report on the manufacture of alkaloid from
the Government Cinchona Plantations at Neddivuttum, and beg permission to be
allowed to correct the proofs of the same before publication.

2. I further request that I may be allowed to have four copies of the same.

From J. BROUGHTON, Esq., B. Sc. Lond., r.c.s., Government Quinologist, to
D. F. CARMICHAEL, Esq., Secretary to Government, Revenue Depart-
ment, Fort St. George, dated Ootacamund, 1st December 1873.

I mave the honour in the following pages to make a report on the manufacture
of alkaloid from the Cinchona bark of
the Nilgiri Government Plantations, the
reasons for my adoption of that form of febrifuge alkaloid, named by the late
Inspector-General of Hospitals “ Amorphous quinine,” and the mode of preparation
of that substance, together with the present results from the manufactory at
Neddivuttum, In this report I will briefly recapitulate former statements and
proceedings, in order that Government may have the matter fully before them.

2. My instructions from the Home Government, given in September 1866,
' : with reference to this part of my duties,
My original instructions. are as follow (Cinchona Return, 1870,
page 4), “ Finally, it will be expected from the Chemist the'tt he should, through
his investigations, enable Her Majesty’s Governm.ent to arnvt-a at a decision with
respect to the best and cheapest method of preparmg the febrifuge for use among
the labouring classes of the natives of India. He will al'so be required to consider
the question connected with the manufacture of the Cinchona febrifuge for the
use of hospitals and troops in India.”
3. Two years after my arrival in this country I obtained, by experience, a
e knowledge of the advantages and defects
Alkaloids of red bark mainly not quimine. ¢ ¢he Cinchona species cultivated on the
plantations. That of which the largest number of plants was cultivated was the
C. Succirubra. This species has by far the most vigorous growth and still forms the
most considerable part of the plantations. Though., when .you’ngz i.ts bark yields
e quinin'e’ experience shows that the amount of thx.s alkal(.)x(.l dlmxmshe.s with age,
The main alkaloids of this plant, h‘owever, are Cmchz.)md{ne and Cinchonine,
In gross amount of alkaloid in its bark this species  is Blfrpassefi by few
others. I became convineed from the sma}l axn?unt of quinine this species yields,
and the difficulty with which it is obtained in a pure form, tha.t _the red bark
offered the least prospect of profitable demand by the Europc.aan quinine manufac-
gna=, I have, therefore, done my best i'n all reports to c.heck its cultivation, though
ju this respect I have been somewhat ineffectual, pntll too large a number Pad
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b““ planted. My estimate of the final low market-value of this species is quite
unchanged.

4. The reports of the Cinchom Commissiohers in this and other Presidencies
Tofuence of reports of the Cinchona Commi _ have, however, conclusively shown that
‘ ‘ the other Cinchona alkaloids possess a
- febrifuge power little, if at all, inferior to that of quinine. This conclusion,

~ though it was fully expected on chenneil .&hutoncal grounds, is of the highest
importance. It was this that led me to the adoption of the bark of C. Succirubra
 as a satisfactory material for the pre
effective as quinine sulphate. ;

5. The grounds on which I havo 1ong concluded that the febrifuge employed

B _in the hands of Government for use in
iy ing &lhlmdnn M& India can be more cheaply prepared

in this country have ulmdy been mmnmtad (my letter attached to G. O.,
No. 249, of the 7th February 1871) They are briefly these : The alkaloxd.
are extracted with somewhat gredm Qudffrcm the fresh, green bark than from
 dry. T&e necessity of drytng, wdering, and the freight of the bark to Europe
~ issaved. The supply being in tln &n

ion of a febrifuge which should be as

ds of Government allows a rougher and
thonfore Qﬁuper moda of maunfamnn bging adopted than is usual in Europe for
‘ ates. Against these there are, of course,
nsiderable pected in the carrying out of any systematxo
prootu vrorkeﬂ by natives, from the M y ,ntuttxon of the plantations of red bark
;nd the annoyances that conqeqnenﬂy uin in such an undertaking in a manner

- almost pocnhar to this country. -
6. The actual Cﬁnchont bases boing, of course, the active medicinal con-
i ~ * stituents in the sulphates or other salts
Mhmpmw emdnnﬁm sad results. omployed as febrifuge, it was neces-
’oeheved that the bases thomnolvu would be as effective ' medicines as
these salts. The considerable amount of tinctures and extracts of Cinchona bark
still employed in medicinal practice clearly show the efficacy of salts other than
sulphates, nor, as far as I could learn, do the prepnatmns ‘made from Cinchona
bark destitute of real quinine show any failure in febrifuge efficacy, a fact readlly
explained by the results of the Madras Cinchona Commission. Pure quinine
sulphate contains but 7355 per cent. of quinine. It was, therefore, believed that a
preparation of the Cinchona alkaloids, in the proportion that they naturally exist
in the barks, which would contain about ninety-seven per cent. of the pure bases,
would admit of exactly the same medicinal doses being employed as of quinine
mlphabo. If there should be, for which there is no evidence, a somewhat inferior
 febrifuge quality in the alkaloids other than quinine, this would, it was believed, be
eompenn&ed for by the larger amount of the real bases in the preparation in
comparison with quinine sulphate. The report of the Medical Inspector-General,
attached to G. O, No. 29, of the 11th January 1871, appears subsequently to corrobo-
he states it to be “a remedy in malarious fever, scarcely,
- ﬂbm mpponm" - d by the G &
° if at all, mfgnoﬂoqmmne. The evidence for the belief expressed by the Govern
moatof lndm in paragraph 3 of G. O.,No.714 of the 9th July 1873, Iun




‘ '“ﬁﬁ;’l'-ly tried, but the result led to their
“aba aonment. Mineral oils, etc., were
.' 1, but without economical success.

'm mixing the powderod bark with
ng with aleohol. Nearly the whole
y much resin and calcic salts, from
: i The necessary prelxmmary fine
but the most serious is tho

vom&uphd < ‘_\ﬁh similar in pnncnple to the usual

: ~ method that since the time of Pelletier

Sl Mdﬂﬁd illl!- ~ has prevailed in manufactories of

% mm M 1t consists in Mﬁng the alkaloids in an insoluble state

G  separating them from the mass of impurities with which they are

R £ by wtutwh in alcohol. The method is, however, so contrived that the very

mmﬁﬁdlm used and the greatest economy is practicable with those

 materials are not found on the phnmmnn. The only material of which the

mm,pw,n nhrgo is that of waod fuel, which some years ago it was believed

- would be fnmuhndm any amount by the Cinchona plantauonn by trees which

had been °°PP‘°'¢ This, however, has not been the case, owing to the adoption

" of Mr. McIvor’s system of mossing, respecting which 1 have already expressed an
opinion which I need not further reiterate.

15. 'The process was first tried in my small hbomtory at Ootacamund, and

I found that from eighty to niney-five per

~ Experimental results of method- ot of the total amount of alksloid in

. ithe btrk was obtained by it. If done with analytic precision, which, of course,

Lot ot be practically carried out in a manufactory, 97°1 per cent. of that amount

is obtainable, though I have never obtained this result when working with natiye

coolies, but only when the work was performed by myself or by my Laboratory

Assistant. ; :
~ 16. The first product of this process, named by the late Principal Medical
: Inspector-General “ Amorphous qui-
M trials of manufactul®. ~ pine, " was prepared in the small experi.
at Ootacamund, where enough was prepared from red
fora hu'tnd of its modxod eﬁoucy The results
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20. The powdered lime precipitate is then packed in the apparatus, of which a
drawing is given, ABCD, being a large cone of sheet-iron, through the centre
of which passes an upright tube the upper end of which terminates in a eross.
piece with four openings. The lower end of the tube is also open and supplied
on a flat perforated circular disk (CD) made of sheet-iron, Tlis allows it to rest
in the cone, Below, and tightly fitting to the lower part of the cone, is an under-
copper vessel (FG). The cone is supported by chains and above, it is placed in
cofinection with the lower end of a simple worm-tub (not shown in the drawing)
by means of a tube (H). The powdered lime precipitate is filled in the cone till

. : immediately under the cross tube (E).

. Proceedings employed to exhaust with alcohol, The upperylid of cone is fitted on and
alcohol poured on till, by passing through the precipitate, the lower vessel becomes
about a-third full. The spirit is then saturated with alkaloid, which is neutralized
with care by diluted sulphuric acid of which the strength is known. Then the
upper lid of the eone is put into connection with the upper condenser by the tube
and a fire is lighted below. The spirit boiling in FG rises in vapour through the
inner tube and passes out at the four openinigs of the cross-piece. It here generall y
condenses to a liquid, but if not it passes into the copper condenser, where it, of
course, condenses, so that by a judicious arrangement of the fire a layer of liquid
is kept on the surface of the precipitate. A gauge (BI) allows this to be seen
from the outside, If the fire is, however, kept too fierce no harm can ensue, since,
if the layer of liquid rises in consequence higher than the percolation through the
it, ply passes down through the centre tube into the

lower vessel. Hence the apparatus is self-acting and the cooly work-people have
no connection with the alcohol, which is all inside the apparatus. A small amount
of alcohol by constant circulation through the apparatus thus completely dissolves
the whole of the Cinchona bases without any waste of spirit or alkaloid, Every
two days the alkaloid is neutralized with dilute acid. If this be done with
moderate care there is no chance of the copper under-vessel being in the least
attacked, but if very carelessly done a mere trace of oxide of copper is dissolved.
This, however, rarely occurs; but, if it does, it is readily remedied subsequently.

21. The fire is thus kept up until the whole of the alkaloid is dissolved
and passes into the lower vessel, This
state of things is known by the alka-
linity of the liquid in the lower vessel not increasing. But to make sure the spirit
dropping from the cone is usually tested when the process draws near its end.
When finished the exhausted precipitate does not contain a trace of alkaloid, all
being in the lower vessel. The lower vessel is then removed and the alcohol
separated by distillation. Water is also poured on the cone, .in order to w.ash out
the alcohol with which the precipitate is still moistened, “f'm th.e latter is quite
removed. The alcohol is thus nearly all recovex.-efi, and 18 purified for hnother
operation by distillation. With care waste of spnrft. practically does not oceur,
but I have been unable yet to prevent all loss of spirit from the carelessness with
which every operation iP this country appears more or less attended. The ]o.sa
however, has not exceeded six ‘ cent., and has fallen frequently much below this,

Recovery and actual waste of aleohol.
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Proceedings of the Madras Government, Revenue Depariment,

lst April 1874.

Nedivuitum Manufactory.

1871-72.

Bark supplied—

Trunk

Prunings

Ouilurn.

Amorphous quinine boe ¢
Bark supplied— 1872-73.

Trunk...

Prunings aes

Outturn.
Amorphous quinine ‘ ves
Amorphous do. from the same bark ...

i ————————————

22,243

12,829

— 30,072
100

33,811

46,440

—— 80,281

No. 6. Orper TREREON, 18t April 1874, No. 408.

Miscellanecous.

Surgeon-General, Indian Medical Department,

215
130}

Orperep to lie over, pending the
receipt of the report from the Surgeon-
General, Indian Medical Department, to

Sanitary Commissioner, Commissioner of G. O, dated 2nd March 1874, No. 286.

the Nilgiris, and Government Quinologist.

To the Surgeon-General, Indian Medical Department.
,, the Sanitary Commissioner.

, the Commissioner of the Nilgins.

'., the Government Quinologist.

Exd. ¥. B. Bantleman,

s’ A N

A AR R i BP9 & -

e ot 4 ) £ &

2. Copy of the foregoing will be
communicated to the officers noted in the margin.

(True Extract.)
(Signed)

C. G. MASTER,

Acting Secretary to Government.
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of the Cinchona Commissioners in this and other Preside a8
B i o have, however, conclusively shown tuat
’ e other Cinchona alkaloids possess a
‘at all, inferior to that of quinine. This conclusion,
ected on chemical and historical grounds, is of the highest
is that led me to the adoption of the bark of €. Succirubra A j
icto) rial for the preparation of g febrifuge which should be as ' .

3 quinine sulphate, ' g 7
8. The grounds on which I have lon

g concluded that the febrifuge employed | .
R e in the hands of Government for ) in
Reason for manufacturing alkeloids in India, - 10 P2nds of Gove ks
 this country have

!

|

|

i India can be more cheaply prepared i '
havealready been communicated (my letter attached to GO e %
|

)

:

j

i

!

:

They are briefly these : The alkaloids
ase from the fresh, green bark than from

ying, powdering, and the freight of the bark to Enrope
being in the hands

-

of Government allows a rougher and .
g adopted than is usual in Europe for -
i he alkaloid sulphates. Against these there are, of course,
ble difficulties to be expected in the carrying out of any systematic
ked by natives, from the lonely situation of the plantations of red bark
noyances that consequently arise in such an undertaking in a manner
08t peculiar to this country, '
Johr. Thé actual Cinchons bases being, of course,

the active medicinal ~con- :
: "yffhérapéuj:'iqi‘z-l 'gbgéi'x.fl‘éif;t.i‘oﬁs' ‘a.n‘d -results. S st gnl?wes' ?r 'pthe]r “1“
R : employed as febrifuge, it was ‘neces-
mm&y believed - that the effective medicines as

il ¢ ARt

~ sulphates, nor, as far as I could learn,

: 8 made from Cinchan

- bark destitute of real quinine show any failure i j de'f?:r?écc‘?:z: ;;;;
- explained by the results of the Madr Pire qqinin i

~ sulphate contains but 7355 per cent. of believed that 5
- preparation of the Cinchong alkaloids, naturally exigt i ;
~in the barks, which would contain aho the pure base*s 4
~ would admit of exactly the same medicinal doses being employed as of aui_niné '
sulphate. If there should be, for whichthere is no evidence, a somewhat inferior
“fobrifuge quality in the alkalo; ‘ e

ds other than quinine, this would, it was believed, be
compensated for by the larger amount of the real bases in the Preparation in

comparison with quinine sulphate. The report of the Medical Inspector-General,

attached to G. O., No. 29, of the 11th January 1871 , appears subsequently to corrobo-

rate these suppositions, as he states it to be “aremedy in malarious fever, scarcely,
» if atall, inferior to quinine.” The evidence for the beliof expressed by the Governa

. ment of Madras in paragraph 3 of G. O, No. 714, of the 9th July 1872, I am ;;'u,h{o A, ;
- unacquainted with, - o e e 5y

quinine, It was, therefore,
in the proportion that they
ut ninety-seven per cent. of

i T e o i L

R

A




, ¢ qumxﬁm”)m also faxrly- ried 1 ‘
m in mixing the powdered bark w
with

m, but the most unoudnﬁc(‘ '
very‘dnﬁcqlt to wuh out the upmt

1eap febrifuge. 1t consequently M io Gy A
© in the Havre Manufactory. BN
quite similar in principle to the \uml e
method that since the time of 'Ponbiier | &
prevailed in manufactories of | f

!

.

« xmpunhes with which they are 3! T

howey x‘"socontuxed thwtth. nry Sl ;

eommmy is practicable with f = SR

ations. The only material of "f'éif’ﬁo
vhich some years ago it was believed

e Cinchona plantations by trees which

been the case, owing to the ~adoption
ﬁng w!uch 1 huvs tlrendy exm a

P TSN R I T

-

s
i

AT AP T YTy

Tawn S

s

i Experxmenﬁl ruulhof mtho&. fraiad “‘nt' 6f--fh¢ $ORE amionit i dhloiﬁ :
the batk was obtsined by ik I£ done with analytic precision, which, of course
- eannot be practically carried utqu'; )nahulactory, 97°1 per cent. of th;f “,“m"
is obtainable, though I have never obtained this result when working with native
B coohes, but only when the work was petformed by myself or by my Laboratory s :
ssistant. 4 {
- mlB The first product of this process, named by the late Principal Medical
& Inspeotor General ‘“ Amorphous qui-
: First tmls of mmnfacture ~ nine,” was prepared in the small expen-
' mental manufactory erected at Ootacamund, where enough was prepared from red
“bark grown at Neddivuttum for a fair trial of its medical efficacy. The results |
] oim medical trial are contained in a report of the Pmcxpal Hedwal Impootor.




I ¢

o is then packed in the apparatus, of which a
large cone of sheet-iron, through the centre

be the ugper ‘end’ of which terminates in a cross®

~ The lower end of the tube is also open and supplied

flat perforated circular disk (CD) made of sheet-iron. This allows it to rest

e cone. Below, and tightly fitting to the lower part of the cone, is an under-
cmhr vessel (FG). The cone is ‘sﬁpported‘by chains and above, it is placed in
_connection with the lower end of a simple worm-tub (not shown in the drawing)
by means of a tube (H). The powdered lime preclipit;.t@ is'filled in'the cone till
. ; immediately under the cross tube (I).
i T The upper lid of cone is fitted on and
1 poured on till, by passing through the precipitate, the lower vessel becomes
third full. The spirit is then saturated with alkaloid, which is neutralized

7 diluted sulphuric acid of which the strength is known. Then the

he ut into connection with the upper condenser by the tube E

{ w. The spirit boiling in FG rises in vapour through the
inner and passes 0 ‘the four openings of the cross-piece. It here"gen'er'ally
~ condenses to a liquid, but if not it passes into the copper condenser, where it, of

oeeeﬁmxﬂ :gnliplbycd:tb exhaust]with a.loobol

~ course, condenses, so thatby a judicious arrangement of the fire a layer of liquid
is kept on the surface of the precipitate. A gauge (BI) allows this to be seen
from the outside. If the ﬁrqr‘is, however, kept too fierce no harm can ensue, since,
~ if the layer of liquid rises in consequence higher than the percolation through the
precipitate removes it, it simply passes down through the centre tube into the
lower vessel. Hence the apparatus is self-acting and the cooly work-people have
" no connection with the aleohol, which is all inside the apparatus. A small amount
of alcohol by ,const;a..nt cireulation through the apparatus thus completely dissolves
the whole of the Cinchona bases without any waste of spirit or alkaloid. Every
two. days the alkaloid is qentralized with dilute acid. If this be dome with
moderate care therg is no chance of the copper under-vessel being in the least
~ attacked, but if very carelessly done a mere trace of oxide of copper is dissolved.
This, however, rarely occurs; but, if it does, it is readily remedied subsequently,
91. The fire is thus kept up until- the whole of the alkaloid is dissolved
and passes into the lower vessel. This
5 i state of things is known by the alka-
linity of theliquid in the lower vessel not increasing. But to make_sure the spirif
dropping from the cone is usually tested when the process draws: near its end.
Wien finished the exhausted precipitate does not contain a trace of alkaloid, all
being in the lower vessel. The lower vessel is then remm.r'ed and the alco_hol
gepirated by distillation. Water is also poured on the cone, 10 order to w-as'h gut
the aleohol with whichjthe precipitate is still moistened, until th.e latter is quite
removed. The alcohol is thus nearly all ;‘ecovere.d, and i.s purified for another
operation by distillation. With care waste of spn'}t. practically does not occur,
but I have been unable yet o prevent all loss of spirit from the carelessness with
which every operation in this country appears more or less attended. The loss,

powaver, has not exceeded six por cent., And has fallen frequently much below this.

Rgg.chwe,ryﬂapd gctuai waste of alcohol.
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éi-dmﬁge of only permitting
g the two months at the beginning
nce during that time the pressure

: _commenoement of mnnnfactnro .
‘unprepared, At _that time I St

s coppicing has not been prac- &
the Cinchonas. The fuel hitherto =%
1 branches of trees that once formed i
lantations were formed, and now lie & |
| m source of fuel will be exhausfwed %3
ood would be, , L
it have been obtained in the year 1872-73
o Wﬂfmw!nc the

,13 lbs of Oﬁcmaha prnmngs}%% "
in my annual report (paragraph
~ previously been included in the
and thus were mentioned twice over:
tehl a;nnnntofbnk mpphedpm
y by 8,613 1 ,qpﬂm is for the sake of aocnxapy, though the
 difference to the amount of nlhloid: e is but 43 Ibs.

gy havn the hononr to gwo fin’ ppendix to this report a statement of the

0

Bnpermtondeat’s pay o chrz'd in nlmqueii official year that has been n mry to"
e i - work up the unfinished ptadnot of mt
which was in the state describﬁl in paragraph 18, or lime precipitate. The
g:;r;f the Superintendent is not included as during the time he has been mainly
“occupied in extracting fresh bark, and during the early part of 1872-73, he nnght
have been similarly occupied in workmg up the lime precipitate of ;l;:. px:uo:;
working season had any remained. Every real expense has, h°W°fV°1’, d:‘ e :or%h = '.
" that has been required for the prepsuhon of the alkaloid fit for sending u,: i | ,
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