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. the Government Plantations. | _ o
o.- T would request permission to proceed on duty to Madras on the arrival
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- ~ Proceedings of the Madras Gocernment, Revenue I)eparlme'ﬁt
o 12th. Aprel 1867. R - T

No. 206. = Readthe following letter from J. BROﬁGHTON, Esq., Quinolo i;tv .
l, g S y

to Government, to the Sccretary to Government, R .
Y * : eyenue De
Fort Saint George, dated Ootacamund, 2nd April, Loy partment

1. Ihave the honour to enclose a preliminary report. on the Chinéhonéz’; ofﬁ

-

yessel containing my laboratory stores, in order to superin-

of the "Government
f the same to thisplace. Any damage to. the apparatus

tend personally the transit o
would seriously impede my future work. . :

From J. BROUGITON, Esq, Quinologist to Goverﬁment, to the Secretary to Government
ent,

Revenue Department, Fort Saint George, dated _Ootaczmiund, Ist April 1867

I have the honour, in the subsequent pages, of submitting such part of the results of 1
of the various products of the Government Chinchona plantations thatso o
est and definitiveness to be brought under the notice of Government ’ possess
> Th.is examination has been conducted
under considerable difficulties, arising from the

1.
examination

"gufficient inter
Present want of Chemical appliances.

want of many : .
ng the kind assistance [ have received from Mr. McIvor and Mr. Batcock on all
. on

Notwithstandi .
shment at the Botanic Gardens could supply my wants, much time h
; i as

- occasions when the establi
. . i -n'” . . . ! .
been consumed in 1mprovising substitutes for lacking implements, and in making such arrange
o nn ge-

ments as are incident to a new establishment.

. -C. Succirubra.
been devoted to an examination of C. Succirubra

Of all the species yet naturalized in India, this exhibits the most vigorous growth. It is :
cally the most important since, nearly £00,000 plants are now growing in the several lant:u;r.len-
It is, moreover, the bark of this kind that will first find its way into actual consumption P Foa' t1}(1)11.9.

: ‘ . r these

reasons the products of the Red Bark trees and the conditions of their occurrence merit an earl
c . . early

and careful study. .
Mfarkod difforencos in habit of individual trees. -
: g vanced portions of the plantations at Neddivuttum

in the habit and appearances of the indivi

This has already been remarked by Mr. C. R. Markham, who sdggested tll(li:t? thl;id'vﬁ%ﬂ:' tree§.
“the colouring and habit of the trees might probably be connected with differences in theila 1.0111; in
alkaloids. The accuracy of this conjecture is rendered evident by the results of the a: 31716 of
the trunk bark of fou; trees, which are calculated in per-centages of dry bark, as given b:li ‘S:E:J of

Statement ‘of analyses.

reveals considerable difforences

e e

Lol m |

700

Total alkaloids (bydrated) ... = .- e | 485 640 | 64
‘Alkaloid soluble in Ether (Quining) . e e e el 825 425 4151 17
Chinchonidine and Chinchonine ... =~ . 1601 275 1651 47

btained crystallized... - ... 300 | 400 455 | 17

Sulphate of Quinine 0

~

In the above analyses, as ‘well as those given subsequently,( the sulphate of Quinine has been obtained

_ in as pure & gtate as possible.
Romarks on analyses of Red Barks. o
Nos, II., IIL., and IV.

my notice,‘ it gives at Jeast an equal yieid to the best Ecuador Red Barks,

of the chemical appliances which are requisite for the analysis of Chinchona bark
arks.

8. ‘'The greater part of my attention has-

4. A slight inspection of the more ad-

- . b.. Of No. I, it may be remarked that -
though the poorest specimen that has come under
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d. Suecirnbry hark is ot mome disadvantagze, since its alkaloids are more d:Seult to obtiin
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2 " 'Proceedings of the Madras Government, Rerenue Depariment,
12th April 1867. . ‘

tderably i . _
a.rcl considerably ricker. Seven per ccut. of alkaloidsin the natural (unmossed) bark appeareito me
so large an amount that I was led to rcpeat the analyses by a different method, which, kowerver,

closely corroborated the former results.  No. II. owes its richnesa in alkaloids to the presence of -

an unusually !3783 amount of Chinchonine, which crystallized from an alcclolic golution with the
greatest readiness. No. IV, contained ‘comparatively Lut a gmall amount of Quirize, Lutin its
stead alarge amount of Chinchonidine, which easily yiclded a sulphate not distirguishalle by the
eye .from that of Quinine. In this sample of bark tho total quawtity of crystailine sulphates
obta.x.ned was no less than 52 per cent. of the weight of the dry Lark. All the Larks contzia a
certain amount of quinine apparently not susceptible of crystallization,

‘6. These analyses were made in all cases
with the bark of the trunk, wkich (doubtless on
account of saperior aze) is much richer than that of the branches yiclding ** quill bark."” Seme of
the latter, which I examined, yiclded but three per cent. of alkaloids from which 1°4 per ceat. of
crystalling sulphates was obtained. . '

Yield of a’kaloids in bark etill probably insreasing.

’ Bark of branches.

1 am of opinion that the forezoing data,

y ’ compared with those of Mr. [{oward's earlier

feports, afiord grounds fur believing that the amouut of alkaloidsin tho Larksis geill on the
1ncreasa. ] .

Considerations aflecting valne of Rod Parks. 7: It skould be stated thal the rickness

. : _of the Red Barks in alkaloids, thoagh doulitless

entxth‘ng them to the first place among our Indian Larks, is not ir many respects a true measure

of Ehexr intrinsic value for manufacturing purpos=s. This value dependds also on the realiness with

which the Quinine, &c., can Lo obtained in a pure and erystalline form. In this respect the natural

in a pure form than those yiclled by some other kinds.
Mosscd Rod Bark. 8. Mr, Mclvor'a valaalle azd interesting

, method of treatment of the tarks by mossing
Eas already been fully described by himszelf. Unfortunately I was unalle to cLtsin a specimen of
Yark that had been under this treatment for more than six months. A sample f ‘Lark of a tree
of four years and a half eld, renewed under moss, yiclded (in per-centazes of dry Lark) i—
Total alkaloids (hydrated) ... 710 perceot
Alkaloid soluble in  Ether

(Quinine) ... eee eer eee 395 4 w»
Clinchonine and Chinckonidine 310 4+ »
Crystallized sulphate of Quirine

obtained oo eee eee ee 345 o »
ta quots

1

Aml;ucl of mossud renowed Bark,

0. In this instance the comparative youth of the rencwed Lark does not fermit mo
g6 kizh a per-centage of alkaloids as that found some timo since by Mr. Hewarl in park that bad
been lonzer under treatment.® Neverthcless, the advantazes of the mossing process applied 8
tLis bark, makes itsclf at once evident to the worker by the readiness and purity with which the
edlylates crystallize.  The amount of the latter would Le much larger Lad saiphate of Chinckonie
dine Leen incladed. '

Root Bark. 10. An cxaminatica of tho roct bark of G

Suecirubra enabled me ta corrcborate the s2atement
of Dr. D2 Vrij that it contains a large amount of alkaloids. ‘
The dried bark yiclded—
Total alkaloids (hydrated) oo ool R vee e GOperecct
Alkaloid goluble in Ether (Quinine) ... e ee . 215,

CLinebonidine and Chinchonine vee e e 38w
Crystallized salphate of Quinine cbtained ... - .. we 000, -
i ® (iovernwment Hotars, Xoﬁ_«'». | 2 188
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, grocecdings of the Madras G overnment, Réveaue‘Depm;tment, 3
' 12th April 18€7. - ‘ -

From the alove it appears that the greater

Remsrks on nmﬂység. )
part of the alkaloids in this root-bark consists of

Chinchonidine and Chinchonine. The former alkaloid ocours'in considerable quantity.. In nocase,

however, could the roots Le 2 remunerative source of alkaloids, since their bark is thin, contains

»

1L The occurrencé of alkaloids in the leaves -

<=+ - Leavesof C. Saccirabra, 0 . R
: - . of the Chinchonz has been the ' subject of numerous -

- R
- -

and conflicting statements.” )
worked with four Ibs. of the leaves of C. Succirubra.* From these I succeeded in obtaining U'1

grains of alkaloid, . of which about 1 grain was soluble in Ether, and gave a faint indication .of
Quinine when tested with Chlorine water and Ammonia. From nonc of the alkaloid obtained from

tha leaves was I ablo to obtain a definite crystalline sulphate or oxalate.’

R Thqtigh I would,'refraixi from advancing ‘a .
. : _ decisive opinion until I have examined the leaves
at |an<;tbcr period of the year, it appcars to me to be probable, frorp the.above examination, that the
Jeaves of C. Succirubra (cven in the fresh green state) are worthless as a source of febrifage
alkaloids. . They appear to owe their bitterness t0 the presence of Quinovin, a substance which may
probably posscss sowme tonic quglitiel'. i ' -

co c. Otficizalis.

T « ' Probable value uf lenves.’

12, Next to the C, Succirubra the most
' o L important specics we at present : possess i3 the
C,‘Oﬂi.cinnlis, whose varieties yield the Crown - Barks. The three varietics, Bonplandiana, -
Uritusinga, and Crespilla, greatly resemble one another, and appear to differ even less among
dividuals of C, Succirubra, of which Botanists recognize but one variety. .
G , - of these varietics, var.Bonpla}zdiana'

{3 the most important, since upwards of 750,000

compriscs the most advanced trees, whose
The trunk bark of a tree from Dodabetta .-

-1 .
)
H -

Vnr' I;’n;nplnndin.ua. )

e plantation.s. This variety also
o could be considered certain.-
¢ dry bark the following per-centages : — N

Total alkaloids (bydrated) ... e

jdentity with their nam

pl:mtation yiclded in th | |
56 per cent.

Analyscs of Crown Bark. g
o Alkaloid soluble in Ether (Quinine) ... - 28 ,, »
" Chinchonine and Chinchonidine 08 ., »
i _ , Sulphate of Quinine obtain erystallized €8 4, '
' The fresh bark contained 66 ver cent. of water, ‘ '

A second specimen of somewhat different habit yielded— . :
" Total alkaloids (bydrated) e e se o ws s 38percent, -
Alkaloid soluble in Ether (Quinine}  wev v see i w80, .,

Insoluble in Ether (Chinchonine}... e’ 08°,, -
Crystallized Sulphato of Quinin¢ obtained .o T e 29 ., ..

. Yalue of Crown Bork.

yield & bark of admirablo qunlity; and nearly equal to the fino Calisaya bark of Bolivia. In tho
last quoted analysis no alkaloids were found, except Quinine and Chinchonine, the latter occurring’ - -
- @ The method of pmceeding adopted wos s ¢ollows +—The bruised loaves were boiled in @ chattie with water acido,
lated with Bulpharic Acid, and the bil‘:cr greenish decoction was gcparated by drainage and stroug pressure through a
loth,  JE was then concentrated by gvaporation, allowed 1o ¢ool, and made strongly alkaline by the addition of milk oF
N A cnnﬁlemble precipitato was hus obtained, which was scparated by filtration, and purified Ly carefal washing 3
d powdered. This powder was then repeatedly boiled with strong gpirit, and tho alcoholio
rynees, The residuo conaisted mainly of u bitter yellow resin. It wes boiled with acidulated

water (by which but 8 guall proportion dissol salkaling with Causlic Sods

ved) snd ltered. The solution was then mad
and shakencpin separator with Chloro(‘om.‘ Tho Clloroform wus then separated, and bbing;eygpqxjsgu_‘ad by & gentls
£ tho yarifed alkaloid 88 Feaiduo, - - , L

lime.
then dried st 200 F an

extracts evaporated to d

R

In order to enduire into’ this interesting and important peint, ) ST

Tlence it appears that even at their presend “ - -
aga the trees of C. Officinalis var Bunplandiana ,
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quastity, : . . .

" alyantazes over theyl‘ x: ;n Ofo,.m,:m that this Lark possesses, for manufacturing purposes, corian
elower growth of th:'g ark, ‘h“‘ in gome mesure tend 2 corpensate for the smaller yield and
o¥ing to the small & ree Pm‘{ucmz it. Tue Crown Dark yiclds its alkaloils with greater eas¢,

mount of resin and colouring matter with which they are associated.
Mowwed ’ . -
Crown Bask. 13. An ana'ysis of similar Lark that had
Leen renewed six mouths under moss yielled—
’ 3¢
oo = ese ey b's p(r CC&L
aee Iy oo s ‘3 1)

o s e 20,

. 3 Y
TLis acalysia shews that the mossing process,
increased the yirld of alkaloids in this cariety of L:I:thgh ouly applicd for six monthe, Las greatly
M. Iwouldbere beg permission to state, without alvancing any new bypotbesis, such known

facts that a 3
Ppear 1o a great . .
mossinz the bark. £ measuro to explain the increasel amount of alkaloids pmluced by

Total allaloids (Lydrated)

.-\U-a!uid solable in Fthep (Quinine)
("Jhuxchunine and Chinchonidine
Sulphate of Quinine obtained erystallized

Iacreased yicld proctuced by mossing,

Duleterious activa of g . .
of light on bark. The injarious action of light oa the Chin-

many years a s, . chona Lark and alkaloids was clearly pointed out
largely in»lebte: b’l:.““ur'. 3 Chemist, to whom our prescnt knowledge- of theso allaloids is
shiclding the bari: fm: on It'\ccount‘of thfs destructive action of lizht that he recomzmended

sun-light while drying ; pure, colourless sslations of the alkaloids are soon

colvzred brown and i
partially decoraposed b . .
Yan . sed by exposure {9 suns »
wsea dry or rmoist sulphate of Quinine is inwlatid washiue, L3 same chaogo tales place

Experimental veriticati

mental veridcativa, . 15. Inorder t> verify these factsin the
climate of the NeilzLerries, I prejared from Red
sealed thera up in vacuoin glass tubes, in orderto

58’ exposure to tho sun’s rays they all became coloured,

B.u?f pure colourless solutions of each alkalojd and
elu-nma.te possible oxidation. " Afer three da
while similar solutivns | resery

was opened after a fortnizht’
. i3ht 8 exposure, and i3 cont H
T e : ' » 8 contents examined. L al that 3
alk:ﬂo':d lxm; ;10‘3’;1:’, Of.a dark coloured resinous substance had been formletl':‘m; tcl::!r::cib :}; tae
rower of crystallizing. I would subumit that these c.ircumst:mccs are very

'[gnlﬁc » ] Pi‘ ! i l ’

16. It Las Leen stated that tho action

ey ie .. of the moss .
oxidation. : . 18 to protect tk kaleids from
ion. TLis i3 eontradicted by the circumstanco that moss doc.l not cxcl:lodcit.::r air or

oxygen. It is also incompatible with the fact i
that the Quinidi i
. vle e proda i -
thabark is really a more oxidized substance than the Chinchoni::c c«; . ‘“"%"" be mats “'ka
when fully exposed to the air. Proaced in the patarst bar

Natursl reanewed bark,

Moas dove not proveut oxidation,

g1 IIL. ul,‘ appearcd to me that an examination

. o ark that had lLeen renewed by natural

Frocesses, without the application of moss, would possess considerable interest. It :u sui'cs'cd Ly
. [ S04

a statement in ll?wanl's ** Nuera Quinologia of Pavon,' and also givenon the authority of Raiz.}
I was.a}»!o to obfain a‘small quantity of such renewed bark from two Saccirubrs trees which Lad
Leen injured and partially stripped of their bark by the falling of aloziu October 16c4. The

® Comptes Renlus XXXVI. p. 26. and XXXVIL p. 162, Also Koppo Jalresheriily 1858, p. 419.

+ .\':wn Q.zmavn;;.» C. Uritusings, p. 3.—" They cut oT (Dun Biféo told me) the whols of (e bark of thetresk
cf.u small treo, learing only a broad strip so0 a8 nod to dostroy the tree, which pradually replaces 128 loss | aod the socued
tizns of cutting 1o bark s callod cancardias peaccatas, aud estoctned of superior qualy

edi .
n the shade remained uualtered. The tule containing Quinize

. —— R ———— e S ST

.

Proceedings of the Madras Gorernment, Revenue Department, 5
12h April 1867, .

rencwed bark was thicker than that of the natural bark, measuring 019 to 0-22 inches, instead
f'f 0-1G inches, and had replaced itself mainly from tho edges of the wound ; not from the surface, as
is the case in mossed bark, but its analysis gave but five per cent. of alkaloids, of which about
325 .“PPCared to consist of Clinchonidine and Chinchonine. Unless, therefore, the effect had
been impaired Ly the lapse of time or the character of the injury, the quality of this renewed bark
does not appear to corroborato the statement I have bad the honour to cite abore.

18. I'would submit that the foregoing
facts and considerations render it highly proba-
b}° that the exposure of the liring bark to direct sun-light has the effect of diminishing the
yield in alkaloids, and hence the advantage of direct protection. )

I would begleave todefer a comparative estimate of the respective values of the three varieties.
of C. Oficinalis till a subsequent report.

Rationale of mossing the bark.

19. An analysis of the bark taken from
a plant of C. Lancifolia, two years' old, yiclded
0-8 per cent. of alkaloids, in which (though but a very small amount of bark was at my disposal)

I was able to obtain distinct traces of a crystalline sulphate.
20.- An analysis of the trunk bark of C.

Micrantha of four and a balf years® old yielded

C. Lancifolia.

C. Micrantha.

the following numbers expressing per-centages in dry bark :—

Total alkaloids .o eee  ese wee ees se e e 711

Alkaloid soluble in Ether... 03

Ckinchonine ves voe . e eas 68
None

Crystalline Sulphates
This large amount of Chinchonine crystallized

from solution in alcohol with the greatest readi-
Huanuco bark contains usually only

Value of Micrantha bark,

ness and purity, forming splendid crystals 0-18 inches long.
about 20 per cent. of alkaloid. Should Chinchonine come into use asa febrifuge (as appearsnot
improbable from the experimental results of the Chinchona Commission,®) this Micrantha bark
will furnish a most easy and abundant source. Tho tree rivals C. Succirubra in rapidity of growth,

and the bark at present is 0°17 inches thick. Itloses on drying 73 per cent. of water:
21. Nearly all tho above analyses were

made with the fresh undried bark of the trees.
" condition presented severa]

acted with far greater
diture of
ITam

Advantages of working with fresh bark.

Somo preliminary experiments shewed me that tho bark in the ¢ green
advantages which facilitate its examination for alkaloids. The latter are extr
ease from the fresh than from the driod and powdered bark ; and with much less expen
acid and labour, and consequently with diminished risk of error or altcration in composition.
of opinion that this property of the fresh bark will eventually become of considerable importance.
For purposes of quotation, it is of course indifferent whether the analyses areconducted with the

fresh or the dried bark, provided the process of drying be conducted with proper care.
22. I have communicated these and other

_ results of my obscrvations to Mr. Melvor, and
havo discussed with him various applications to future cultivation. I have had to thank Mr,
MecIvor for much kind assistance, and also for some valuable information concerning the plantations

and their products.

Present succoss of Chinchona plantations.

Results communicsted to Mr, Mclvor,

23. I trust I may be pardoned for express-
ing my gratification at finding, from personal

examination, that the Government Chinchona plantations offer in their present stage such unmis-

takeable indications of success.
4. I have the honour to forward by bang

"‘ Dark, and illustrative of the foregoing report.

hy four speciniens of alkaloids prepared from Red

® Proccedings of the Madras Government, No. 302, 1807,

|
i
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6  Proceedings of the Madras Government, Revenue Department,
12th April 1867.

P

No. 207. OrpEr THEREON, 12th April 1867, No. 835.

Miscellaneows. ] 1. The Government have pen.lscd with mtfch :
interest Mr. Broughton’s very encouraging Report, which
will be forwarded to the Secretary of State, and commu-

nicated, with tho recent Report of the Chinchona Commission, to the Governments

of India and of the other Presidencics. N '

2. They note with satisfaction Mr, Broughton’s testimony to the value of tho

mossing process introduced by Mr. MeIvor, and request that the results may be
recorded in all reports of bark analysis when the treo has been thus treated.
3. Mr. Broughton will proceed to Madras on duty on the arrival of the ship

containing his apparatus, for the purpose of taking charge of tho cascs and super-
intending their conveyance to Ootacamund, ‘

Al

(True Extract.) |
(Signed) W. HUDLESTON, -
Secretary o Gorernment,

To J. Eroaghton, Esq.
.» the Doard of Revenue.

- ,» the Inspector General, Medica! Department. -
»» the Preasilent Chinchona Commission.

T the strif‘gcndcnt' Gorernment Chincliona Ilantations.

i; .» the Accountant General, &
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