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- that have been treated with moss, with those of the natural unmossed bark

-

Read the following letter from J. BROUGIITON, Esq., Government
Quinologist, to the Secretary to Governmeént, Revenue Department,
Fort Saint George, dated Ootacamund, 3lst July' 1871 :— -

As in certain former reports I have the honour to adduce analyses, which
express the changes in the composition of our oldest barks during the past two
years. The following table expresses the amount of alkaloids in the trunk bark
of tho eldest trees of C. succirubra in the month of May, the period of maximum

yield in the respective years. The amount is expressed in percentages of dry
bark :—

S 1868. 1869. 1870. 1871,
Total alkaloids ... . v e 674 743 - 760 785
Total Qulphntes obtained 6 06 6-43 6-:00 545
Quinine ... ... ... ... .. .. 2:40 1°72 1-73 1-80
Cinchonidine and cinchonine ... e 43¢ 571 5-87 6:05
Sulphate of quinine obtained crystallized ... 2-21 1-51 1-40 115
Sulphate of cinchouidine obtained crystallized. 385 492 | 460 4:30

2. The above analyses show that up to May 1871 the total amount of
alkaloids in the red bark had continued to incroase. But as I had the honour
to mentien in a report Aatod Anonet 17¢th, 1RAR, (Prasaadinge Ma
R«ud September 1868, No. 334, Revenue Department, ) as being highly proballe
to occur, the annual increments diminish in amount, a circumstance which indicates
that the bark is arriving at its maximum of yield. The numbers which approxi-
mately express the annual increments during the period of my observations are
0-75, 069, 017, 0-25. The circumstance that theso numbers do not accurately
express a regular diminution of increment is doubtless attributable to the difficulty
which occurs in collecting in successive years a sample, which shall accurately
represent the mean yicld of the bark of a large number of trecs, together with the

difficulty in collecting the samples each year under precisely comparable circum-
stances.

'.lvau (}nvgrr\mpv- f’ -

3. From certain results obtained in the comparison of the analyses of barks
: , 1 am
strongly inclined to believe that if the bark of our oldest trees has not actually
reached the age of its greatest yield, it must have very nearly approached it. As
this is a point of some importance, which cannot be held decided without positiva
proof hereafter be obtained, I here merely mention my personal opinion, |
4. In a report appearing, Proceedings Madras Government, 22nd February
1869, No. 235, paragraph 4, I had occasion t6 mention that the amount of quinine
bad "diminished during past years in the red barks, although that of the total
alkaloids had increased. During the last two years it appears that the amount of
quinine has remained nearly constant, and probably in years to come, its amount
will hereafter remain nearly stationary in our red bark, ’
5. TFrom the above analyses it also seems probable that the amount of obtain-
able crystallized sulphate of cinchonidine, is diminishing with the increase of age.
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But with the present cvidence, I cannot hold this yet to be quite clear ; since the
determination of the amount of crystallized sulphates is apt to be modified by
circumstances other than the real amount of pure alkaloid, which latter it only
approximately indicates. |

6. The large amount of variation according to circumstance of growth met
with in the bark of €. officinalis, renders a precise determination of its mean quality,
a work of great difficulty. I here quote certain analyses of this bark calculated in
percentages of its dry state :— ’

Crown Bark from Dodabetta Plantation.

| L i | ouL | oo
| .
‘, Trees of . | Trees of
— good growth, good growth, Trees of
' | 6 years 6 | 5 years9 ?32:? fine
wonths of | montls of ) growth..
age. age. _
Total alkaloids ... 526 310 653 6-91
Quinine ... 348 1‘(}2 418 4"’4'1 :
Cinchonidine and cinchonine ... 178 150 2:35 2:90 -
Sulphate of quinine obtained crystallized 325 1:64 4-17 480
Sulphate of cincliouidine obtained crystallized. 2:04 1-14 157 1-60
-

Crown Bark from Neddivuttum Plantation.

Trees 6 Trees 6
years 3
—_— f:(?;fhg months of
of age. |28% ofgood
ge- growth.
Total alkaloids ... vee e 4-96 6-01
ini | 303 19
uinine .e ) re v ess aes “ee ooe : K
8inchonidine and cinchonine re 1-93 1:32
ini tai iz 314 424
Sulpbate of quinine obtained qrysta]lued e ‘14
Sulghate of cinchonidine obtained crystallized ... .. e 105 189

7. The above analyses, though comparatively useless to dete.rmir'le the alter-
ation of the bark with age, are adduced as showing the high qual'\ty of the barks.
Though it falls without my province to speak of the improvement in .the growth. of
the C. oficinalis trees, yet I cannot forbear to remark that a low yield is getting
snuch less frequent in their bark than formerly. Doth the crown bTarks.of Dodabet
plantation, which consists entirely of this spef:ies, and thosie of.I\ed(.hvuttum arte
improving in quality. The increase in the yield of alkalmdrs is qulte appftre(zin ,
although I cannot with accuracy express its actual amount. 'This mlc_retaste ;s : 1113
to quinine ; and at present it actually appears probable, th.at her?ax.’terf 10 tota Z]:em
of alkaloids will equal that of the red bark. These two kinds divide between the

nearly the whole of our plahtdtions. For European quinine manufacture, the bark

,from the present plantations will shortly be so large,
. considerable extension, even with this sort.

of C. ofiicinalis is admirably suited, asitis go rich in quinine. Tn addition, it is easy
to work, and the sulphate of quinine crystallizes with great readiness and purity.
It is especially the bark for export to Europe. A small quantity is now packed
for sending to England, and I trust that from time to time its export may be
continued. ' '

8. 1In total yicld the bark of C. succirubra is the richest, but in its natural
state at least, this consists mainly of cinchonidine, cinchonine, and occasionally
quinidine—alkaloids which custom and the addition of fresh names, coincident with
the first separation of these substances, have kept out of extensive therapeutical use.
The medical reports of the Cinchona Commissioners of the Indian Presidencies and
the report on the medical usc of  Amorphous quinine’” appear to indicate that
these alkaloids—and consequently red bark, is the kind thatcan be employed most
usefully in India. In Europoe the price of the natural red bark will hereafter sink,
when it is brought into competition with crown bark. How far by careful special
cultivation of the red bark it may hereafter be possible to modify this result, it
would at present be premature to speculate.

9. After the above kinds ; the most important at present cultivated on the
plantations is undoubtedly that of C. calz:sag/a.’ As in my former reports the trees
of Calisaya were very young, it is quite natural to find the amount of alkaloids in
the bark has increased. The most remarkable point about the plants of C. calisaya
is the great number of varieties. These display almost every habit. As it was

necessary to examine the bark of the trees of most marked character, in order to
determine the kind most suitable fur vuliivativi, those variotios have tulea up

- much time. I have the honour to quote the analyses of several of these varicties.
- The alkaloids arc given in percentages contained in dry bark.

Trunk Bark of C.calisaya grown at Neddivuttum.

—_— L 1L 111, I IV, V.
Total alkaloids ... ~ veo  wee / oo ... 395 393 5'231 16| 536
Quinine 2:67 3-18 102; 250 407
Cinchonidine and cinchonine ... 1-28 075 4-26 166 069

. 10. These represent fairly the different yields I have met with among tho
kinds of C. calisaya raised from secd obtained from Mr. Money. They are as &
whole of good quality ; but No. V., or the bark of a variety with broad leaves, which

. are red in the under surface and of vigorous habit, is the kind which should Le

propagated ; as it is the one whose cultivation can be most profitably extended. I
have examined the bark of several other varieties besides those whose analyses are
given above, but find them all inferior to No. V., and promising nothing remark-
able in their qualities. The bark of our C, calisaya is of excellent quali:zy, and is
better suited for quinine manufacturer’s use than that of C. succirubra.

red for I regret
that a larger number of the trecs has not been planted ; but as the yield

of bark
I cannot now recommend any



5 11. Ina report appearin
epartment, No, 334, paragraphs 2

barks of ¢, succirubra, and officinalis a high mean tem

attach an analysis of the barkvgrt)}i:nﬁ:t] ol\‘fc:(rl)gi:i:i:’ 1o kichyfor comparizon, 1
————— — _
Dodabetta, ] -
' i Neddivuttum.

Total alkaloids .. . | |
o | 201.;. Total alkaloids ... 625
Cinchonidine and c'i.x;choni;;a‘ (1)'27? ;! ?}?luzle in cther 200

C e Ginhegine | 200

Sulphate quinine obtained crystal-

S lized . .. 0-67
ulphate cinchonidine  ohininad '
: vx—yatu:im\z-c on.x.d.me ,_?btamed Sulphate cinchonidine obtained

. 1-80

004 l} Crysualllzed

f II'\I‘l]m.u,g,rh the bark of ¢, Peruvigna from N.
ot :h a ?1d soluble in ether, it was not quinine. Byt by growing tl i
a e.lugher elevation of Dodabet plantation, it Juite altors its chornoten,
and yields in analysis an amount of pure qui,ni

Iphate.
swphate. Indeed, the bark thus grown, far more resembles the bark _of

C. succirubrathan a grey bark, I
: . - 1 cannot but consider this;
of alkaloid, by increase of elevation, a most intere iy o, e of a totalchange

12.  The occurrence of several remarkable vari
Eoiedhhas directed my attention to the occurrence 1
nchona. In 1
then Assistant (;lll;:isx:::rfgelnr :; ;;ﬂe, f:rom the account given by Mr. C. Dawson,
£ : eddivuttum, to direct] he origin of a
very beautiful plant, which was found ¢ b ’ s frace L rud
micrantha. This plant was picked g oy bybrid beteen C. succirudre .
! : p was picked up a seedling under a tree of the latter. Ianalysed
its l.)a.rk, and found its yield was poor, but represented a mean between the
qualities of the two species. Examination among seedling trees led to the dis-
covery of many other examples of hybridism, especially toocross-breeds between
C. succirubra and offcinalis. In 1870 I communicated a short memoir on the
* Read, March 3rd 1870, subject to the Linnwan Society.® The
. . ] occurrence of the dimorphic varietics,
nfacﬁo and ‘‘ Zembra,” in each species of Cinchona was shown in this communi-
cation to render cross-breeding highly probable; in the same mauner as has been
shown by Darwin to occur in Primula, Ozalis, and other plants. I learn from the

ne, which readily crystallizes as

eties among the trees raised from
of hybrids among our species of

eddivuttum contained a small amount

8 bark quite alters its character,

R -

Proceedings of the Madras Government, Revenue Department,
26th September 1871.

discussion which took place on the subject at the Society’s meeting, that the fact
* of the tendency of Cinchona to hybridism was considered proved. Since that

time I have made numerous analyses of the bark of various hybrids that I have

. observed, but in ne oue Instance have 1 found any of special excellence. In fact, it

appears to mo that these hybrids combine the bad qualities of both their parents.

I therefore do not quote the analyses. :

13. I cannot but think that this rcady hybridism between the species of
Cinchona affords an explanation of the occurrence of the numerous varieties,
which have been recognized by botanists. I observe for instance, that a most recent
classification gives 33 undoubted spccies, and nearly 80 separate varieties of
Cinchona. On our plantations there are several plants which, though certainly
hybrids, would undoubtedly be made into species by a botanist ignorant of their
origin. It scems therefore not improbable that several species, to which a separate
name has been attributed, may be only South American hybrids. Itis tobehoped.
that in any future botanical classification of the genus, this circumstance may bo

borne in mind. v
14, This fact of the inter-breeding of -the spccies renders the seed of a tree,

- surrounded with many others of a different kind, subject to considerable uncer-

tainty of producing all plants like its parent. As a fact, the seeds of the variety I
called provisionally “ lanceolata’ gave but few plants which resembled their parent,
and consequently the secdlings had to be discarded. Asthe tree producing the
seeds was surrounded,on ‘all sides by the ordinary crown barks, ‘the variation

- in the secdlings becomes intelligible.

15. I obscrve that Dr. Weddell in his ¢ Notes sur les quinquinas” (Annales
des Sciences naturelles, 5 e. serie, tomes XI. and XII.) and at the suggestion of
Mr. Howard, calls the valuable variety I called *“ lanceolata” above alluded to,
“ Cinchona officinalis, Bonplandiana, Angustifolia,” remarking that lanceolata does
not express so well as Angustifolia the peculiar shaped leaf. I would suggest
that the name Angustifolia be, in future, adopted as the name of the variety.

16. In several preceding reports I have abundantly stated my convictions,
and their grounds, for considering that living Cinchona bark has its yield of
alkaloids injured by exposure to sunlight. The experimental evidence of this
already adduced, appears to me to be quite conclusive of the fact, so that further
proof is scarcely neceded. Further proof appears however, in the circumstance
of which I have been for some time aware, that the bark of opposite sides of the
same tree differs in yield of alkaloids. This, of course, is only fully apparent
in trees that are equally exposed to sunlight on each side, which from the site of
the plantations, does not generally occur. DBut the following analyses express the
yields of the bark taken respectively from the north and south sides of a tree which '
is equally exposed on all sides. The bark was taken July 25th, 1871.

— North side. | South side.
Total alkaloids... ... 318 380
Quinine .. ... .. .| 062 | 140
Cinchonidine and cinchonine ... 2:56 210




Proceedings of the Madras Government,
26(k September 1871,
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Levenue Department,

17, As the sun has been on the north side of
~the eflect has been that the yield of alkaloids
This decrease apparently consists of quinine,
‘valuable of the alkaloids. 'This eflect has been

‘nost cloudy period of the year.

the tree for the last four months,
as been diminished 0-63 per cent,

which is commercially the most
Produced in gpite of jtg being the

P 3

Cn A—

1
-~

No. 362.

Orprr THEREON, 26th September 1871, No. 1,686.

Miscellancons, . OrDERED that the above paper be

forwarded for the information of the
Right Ionourable the Secretary of
ed to the Governments of India and of
of Ceylon, the Strajts Settlements, Batavia, and the

. State, and that copics be as usual furnish
- the other Presidencies, and
French Settlements in India,

ona Plantations, will b, '
specially directed to the apparent ready hybridisation noticed by Mr Broughton :
1n view to steps being taken to 1solate plants of the more valuable kindg for the
production of pure seed,

(True Extraét.) ’
. (Signed) W, HUDLESTON,

Secyetary to Governmeng,

To J. Brougkton, Esq. o |
»s the Commissioner of the Nilgiris. . %
»» the President of the Cinchona Commission.

» the Board of Revenue,

Exd. F. R, Bantleman.
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