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'._,5 AN EXAMINATION OF THE LEAVES.
or |
GYMNEMA SYLVESTRE®*

BY

DAVID HOOPER, F.C.S. .

——

; Gymnema sylvestre (R. DBr.) i3 an asclepiadaceons plant
! growing in the Decean peninsula, from Concan to Travaocore;
it is also met with with in Assam, and on the Coromandel coast,
and is distributed in the continent of Africa. It is a stout
woody climber, with long slender brauches.

T'he leaves are opposite, entire, from 1} to 3 inches long and
from 1 to 2 inches broad, elliptie or obovate, acute or cuspidate,
ravely cordate at the base, membranous, thinly pubescent
on both sides, the apper surface of a darker green than the lower.
Gymunema Rylvestre is mentioned in the non-official list in the
Pharmacopoes of India (18G3), and in Dr. Dymock’s *Materia
Medica of Western India.” The powdered root has for a long
time been known among the Hindus as a remedy for snake-bites, i
in such cases it is applied locally to the part affected and also
taken internally in the form of a decoction. Bat the most 1
curious circamatance connected with this plant was first noticed |
by Mr. Edgworth, who discovered that by chewing some of the x

Jeaves it destroyed the power of the tongue to appreciate the

. taste of sagar; he found that powdered sngar, taken immediately
after masticating some of the leaves, tasted like s0 much sand
in bhis mouth, and this effecct lasted for twenty-four hours.
Dr. Dymock reviewing this property, said he was unable entirely
to confirm this statement, his experience was, that sugar taken
into the month after chewing the fresh plant had a saltish taste,
but was still easily recognizable.

Some authentic leaves were procared by Mr. Lawson from
Guindy Park Madras, who placed them at wy disposal for
chemical examination. They had a bitterish astringent and -
slighthy acid taste. After chewing one or two leaves it '

N was proved undoubtedly that sugar had mno taste immediately
afterwnrds, the saltish taste experienced by others was dune.

# A paper read at a meeting of the .Nilgiri Nutural History Society,
Ootacamund, March 7th 1857, )
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} to an insufficiency of theleaf being used. Sugar in combina-
tion with other compounds in dietetic articles is

plainiyg .
destroyed as to its taste after wusing these leav

es. In
ginger bread, for instance, the pungency of the ginger is alone

| detected, the rest is tasteless meal; in a sweet orange the tasto of

i the sugaris so suppressed and that of the citric acid

| developed that in eating it resembles a lime in sourness. Among
the several kinds of foods, drugs and beverages which affect tha
'palate Gymrema does not protend to render them all tasteless,
it does not affect pungent and saline things, astringents and
acids. It i3 limited to apparently two diverse substances sweets
and bitters. 1t has been noted that sugar taken after the leaf
tastes like sand, so I have found that sulphate of quinine taken
after a good dose of the leaf tastes like 8o much chalk. T am
not going to propose its use in the administration of nauseous
\drugs, until the medical properties of the Gymnema have been
imore studied, otherwise the quantity of the vehicle taken may
Iprove to counteract the effect of the medicines. The expericnce
{Iof several frionds as well as my own is that the effect does nof

consequently

last for twonty-four hours as stated, but for only one or two
\hours, after that time the. ton
1

gue resumes its appreciation of
jall that is sweet or bitter.

The powdered leaves were sabmitted to the action of various
solvents aud by this means it was ascertained, that the peculiar

property of Gymnema leaves was dissolved out by aleohol, and,

as it occurred in the aqueous extract of the residue, ib wag

therefore soluble in water. As benzine and ether took from the
leaves certain principles of the same appearance and weight, it
was conceived that nothing would be gained by unsing both

solvents; the preliminary extraction was therefore mado with
elher rectified from water and spivit. The ether extract
consisted of chlorophyll and two resins separated by their
solubility in aleohol. The resin insoluble in spirit formed the
larger portion, it was soluble in ehloroform, bisulplide of
carbon and benzine. 1t was elastic and tenacious, decomposed
by warming with nitric acid, the product being precipitated with
water ; only partially saponified with caustic potash. Sulplinrie
acid dissolved it in the cold giving a green solation. Tt
secmed to cousist principally of a neutral resin,  The resin

soluble in spirit was readily saponified with soda and gave a
permanent blnish green colonr with salphuric acid ; like the
former resin it was of an acrid natare, aud left a tingling:
sensation in the throat. ‘
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0'4‘7 per cent was an acrid resin similar to those found in’the ethe:

deepened in colour with alkalies, but gave

Fehling’s solation on boiling, and gave

i stances soluble in

rack. " ueous solution of the subs lo in
gmdbt'haghi 9(‘iqecidudly acid reaction, it gave no cololmatxon
" with ferric chloride, showing absence of tannin, It was

a bulky precipitate

- with sulpburie, nitric, hydrochloric and acetic acid. It reduced

a cloudiness with

Nessler, a precipita.te with lead acitate, but none with tan-
Nessler,

ierl id, T ipl aunsed by sulphuric acid was
nin or picric acid. The precipitate ¢ y sulp

collected on a filter and washed till it ceased

to give a'clondiness

d ARICH y 5 y i l bl

\'\’]”l bllll]lll Clll bl gt le Ib )lcld(}d a gr eenlsh powdet msoluavole

mn Wcltb'l but S()lllble m &l(:oh()l, ethel, benzlﬂe and cthIOfOI m.
’

With potash, soda and ammonia it afforded

fine red solutions

with orance-coloured froth, but they wereboth precipitated on the
it o)

ddition of the mineral acids. It dissolved in concentrated
add

Iphuric and niteic acids with intense red colour, but in both
su v

" inixtares it was destroyed and precipitated by water. It fused

at about 60° C. into a blackish brittle mass. Jeated in & test

_tabe it gave off fumes of creasote, but no cry

stals were obtained

in a sublimingapparatas. Gently izuited it burnt with a bright
¢ 3

mass by acetate of lead, the lead sa

flame, loaving no ash. It was thrown down as a bulky grey
ame, leaving

1t decomposed by

sulphurctted hydrogen in water left the substance in the reddish

evaporated Gltrate from the lead sulphide.

. evibed has the characteristies of aun organic

The body just des-

acid related in some

uanic asi Lavinr some distinetly
i s ric asid, but haviog !
avticalars to chrysopuar ! \ ; A
[ :1;’1 w re.-wt,ious’ and possessing the antisaccharine Pqupex y
cC § i - ) ¢ " oid.
Izis‘uribed to tho leaves, I propose to call it Gyinnemis afo .
h i he con-
(iymnemic acid forms more than six per cent. o

i inabi 1 5o which
© gtituents of Gymuema leaves in eombination with a baso

l 18 nob b"l’l i )llh 1 %l]) }”“. Ol"’]ll]"ﬁc'll was l“' 5‘3"‘31‘1 the
. .
) Y . : 2 p d ; d l & Artatic dbld.
](-"L(i acetate pl'c('l \t\t@ \Vlll(.'~.1 was ldPD':thd a3 t rhav ac

: rent ith
T'he filtrate from the insolable lead compounds was treated with

)l nrett ‘d } 1 d l l ! I) on
Eulk wretie 1¥¢ I()(_,’Cl'l ‘_}’&q, an Lhe cienar lquor ﬂ“el‘ eva ()rat‘

d 2 n i f( suzar. (I Mhl 4 atected 1 (! niil )
Wwayg examined - sug lll 0S8 W8 (1 te '1[ 1 |oIme qua tity

by its immediate and abandant reduction of

the snuar exa l]ll\(,'d na )()l?ll 156 e h'rl(l & lb“fb h:llld’ed 10t&t]0u. ’
X 1 ) Op
(Jhl()l‘)f‘ ru a lt?l.b&!ll 1t an a”\ﬂ.llne Solutl()u OE t\le lb‘ﬂ: .
PO L0 ac W h |4 t

Fehling's solation,

o
Jp—

i e

e

left a crystalline rosidue of a brownish colour, it had a bitter.
The aleokolic solution of the leaves was almost entir

" taste, and acted as a si:u.lagoi,;ue. Wlt,tht t,hebt;rgll\l‘l’:l;)' :H\:;(x)xlg':} )
. . red precipitates, ; .
re".‘ge:-“tf} & ?&)}isgheioz);a?nin:lntiouptogethet: with that of gym- ‘
. Prm(‘ll.[) e.‘” aro reserved for further iuvestigation. '
ely ] nemic a(‘lt »s after being exhausted with ether and then
soluble in water, in fact, by treating the leaves separately by The leave . K¢ .
alcohol and water 3637 per ceut. organic matter was extracted,
by treating the drug with water alone 36 per cent was removed.
By dircet exporiment it was found that in the former extract

aleohol were treated with wator. ghe iu{]n dwats dsrt)tzf::;gy a.ir;d
1 i s ‘ . carbohydrate, in-
stimated in the usnal manner. hydrate, op
i:-ttlngle a.(nd after boiling with acid, reducing Fehling's solution
tive, :
wag found in this extract.
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D.ilnted soda removed a brownis
albuminous matters only partially s
acid. These were not weighed b{lt

A solution of one
to remova the oxal
of the powdered 1o
glomerate crystals
barb. The dilutio
very tedious, so a
ed with it notil ammonia produced no cloudiness,

liquors were allow to deposit, the sediment wag the

a filter, dried and weighed ; then incinerated

Z4 . s t (1
azaln e catctt ) bon'tte a3 C"bl 1' 7 d an
I h cium car w alcniated 1nto oxﬂ.la,te,
”le dlfference h(‘;tween t‘.llS aﬂd the ﬁlSt welg hln > was reanne(l
a8 pal‘iﬂ'abl ( e
n, Iq() Oxa.llb' ﬂ.Uld was follﬂd 1n a f[ee Std;tre

The ash of Gymnem i
_ 2he ash & sylvestre is very hi i
?_tccc_n-_da,uce with 'tho amount of lime salts ;t:};ol:\lgx]i], ? f&cb T
ignition of the air-dried leaves loft as much as ll'Gr’l')s'per cmée
| : ent.,

and abont one half of this was el
Dacts pomtone a8 caleinm carbonate, One hundred

h liquid which consisted of
oluble in alcohol and aceti.
caleulated by difference.

per cent. hydrochloric acid was employed

ate of calcium.” A m;i i
. microseopical examinati
aves showed a fa i jedion

The collected
n collected on
and  weighed

15'41 soluble in water,
48'71 soluble in acid,
588 sand and siliceous residue.

The’ cellalose was estimat i .
8. celinlos 8 estimated by ste . i
salpburic acid of specific gravity 1'5% foreg!l)n%xo*r?rz lfvz‘:?intrn

drying, barning and deductine th i

2 2 C cash ; thiy res i ilfer
mu.termllx from t!}o weight ?)f the tc;tnlly rzj(‘llll:u(slx;ddn% dd,fel
treated with chlorine water, ¢d powder

The following is a tabal; i
sun dried leaves s— abalated analysis of tho powdered and

Lther extract (chlorophyll & resing)

: 251
Alcoholic  extract {gymnemic acid

tar.tarjc acid, glucose, nentral bitter

principle, resin &e.) . o 1950
Aqueous extract (gum 143 per cent

glucose, carbohydrate and extrac-

tive) 16-87
A]ka,ht.le extract, by difforence (a.lbl.l.-.

winous and coloring matters) 813
Acid solution {calcmm oxalate 764

) pararabin 274

Ash (balance of) 5.6
Cellalose .., o i
Moisture .., 2{332

100-00

s e b e
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NAREGAMIA ALATA, THE
GOANESE IPECACUANHA®*

BY DAVID HOOPER, r.cs.

Dr. Dymock, in his ¢ Vegetable Materia Medica
of Western India,’ describes Naregamia alata, W,
gnd A., of the natural order of Meliacem, as the
country ipecacusnha of the Portuguese at Goa,
and states that it is the best indigenoua emetic
he has met with in that part of India. As the
drug seems to be devoid of history it was probably
unkoown in the sixteenth century, when the
intelligent and observant Dr: Garcia d’Orta was
for thirty years physician to the Viceroy’s Court
and the hospital at Goa. In confirmation of the
recent introduction of naregamia, its use does
not appear to have extended far beyond its
habitat. The plant grows from the Concan
southwards by the Malabar coast to Travancore,
preferring the slopes of the Western Ghauts, By
the natives in these regions it is used as an
emetic, and as a remedy for bile, rheumatism and
indigestion, usually in the form of a decoction or
infusion. The sample that I have examined was
kindly procured for me by Mr. Ferguson, of
Calicut ; it was collected some nine or ten mileg
from the town, where it has a reputation in cases
of fever, and grows in some abundance,

Vernacular~Kapur bhendi, pit-wel, tinpsna
{Marathi), trifolio (Goa), nelanaringu, nelakanu-
gida (Canarese).

Botanical Characters.~The naregamia plant (of
which there is only one known species in India)
is a small glabrous or shining undershrub, no
more than a foot in height, with several slender,
woody, erect or decumbent stems, with few
branches. The leaves are from one to four inches
long, and trifoliolate. Leaflets, sessile, cuneate-
obovate, entire or obtusely lobed, terminal leaflet

rather larger than the lateral ones and about the -

length of the common winged-petiole, Peduncles
axillary, solitary, one-flowered. The flowers are
sbout one inch lomg and quite white, Styles
yellow. Capsules triangular and three-valved.

# Reprinted from the * Pharmaceutical Journal,”
October 15th 1887, ‘

[
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It is & very atbractive plant in the flowering
seagon, which extends from the middle of April
to the middle of June,

Description.—~The drug consisty of the roob
with the slender stems attached to if, the leaves
having been stripped off. The root stock is
contorted and warty and with the roots is pale

rown in colour ; the mealy suberous layer may
easily be removed by rubbing. ‘I'he stems are
of a dirty-green, with -the bark more firmly
adherent. A transverse section of the root
exhibits a brown outer layer of bark with a light-
coloured interior, and a yellowish wood. Ifthe
section be touched with a drop of iodine solution
& blue ring will appear in the bark, showing the
presence of starch in the librous portion. On
account of the hard wood the drug is very diffi-
cult to powder in a hand mortar. The activity
. of the drug resides in the cortical portion, but a8
. this forms one-third, and the woody material
two-thirds of the whole, it differs from the true
ipocacuanha. The powder is light brown ; it has
a peculiar aromatic and pungent odour, and a
slightly Litter and nauseous taste.

Chemical Composilion.—Powdered naregamia
was treatod both consecutively and independent.

. 1y with the followin g solvents :—Ether, alcohol,
- water, diluted scid and dilated alkali. The

- cther extract contained an alkaloid, an oxidizable
- fized, oil and & waa.

The alkaloid was separated by agitating the .

extract with diluted sulphuric acid, and the clear

colourless solution at once afforded precipitates
- by the usual reagents. The alkaloid was left as

en amorphous, slightly coloured residue of a

brittle consistence, on the gentle evaporation of |

its ethereal solution. It formed erystalline salts
avith sulphurlc,.nitnc and hydrochloric acids,
but gave no satisfactory colour reactions when
mixed with the concentrated acids. . 1t was
precipitated from its molutions by tannin,
potassio-mercuric iodide, phosphomolybdate of
soda, and iodine. It differs from emetine in
readily forming aeicular crystals with acids, and
by not giving any colour with chlorinated lime
'and acetic acid ; and it differs from the prinoipal
cinchiona alkaloids in its optical inactivity.
Having such definite peculiarities in its proper-

Y

e

3
ties and reactions, I propose to eall this alkaloid
after the generic name of the plant, naregamine,

The fized oil was soluble in strong spirit’
soluble also in dilute caustic soda, with a brown
and red fluorescent solution. The wax was in-
soluble in spirit, it was coloured brown and after-
wards black by sulphuric acid.

T'he alcoholic extract consisted mainly of sugar
with some little resinous matter. No taunnic
substances were detected, but a body precipitalls
by neutral plumbic acetate, related to an organic
acid.

The aqueous extract evaporated to a small bulk,
and treated with two volumes of alcohol, gave a
precipitate of gum. ‘The filtrate from this, evapo-
rated and treated with four volumes of alcohol,
causcd a precipitate which after standing some
hours separated out into large colourless rhombic
prisms. A crystalline alkaloidal substance solu.
{)le in water, insoluble in strong spirit, having
an acid reaction, containing nitrogen, and occur-
ring in this extract, shows that it is allied to, if
not identical with asparagin. .

Ainong the less important constituents of
naregamia are albuminous, pectinous and colouring
matters, slarch, cellulose, woody fibre and ash.
The starch is in minute rounded granules of
about the same size usrice. 'T'he ash is of a red-.
dish colour, and contained 10 per cent. insoluble
in hydrochlorie acid.

The following table will show in what amount
the various principles occur ;

Ether extract . e s 203
Alcoholic extract ... e 540
Aqueous extract ... e oo 700
Albuminous matter, ete. ... . 761
Starchand cellulous - vee 17:66
\Voody ﬁbrﬂ . Y] T (Y 44'-77
Ash e " e e 002
Moisture . - oo .o e 11

' 10060
DMedical Properties.~=About 1 ounce of the pow-
dered naregamia was sent to Surgeon-General
Bidie, who undertook to have some experiments
made on its therapeutic action in the Monegar
Choultry Hospital, Madras. I have been favour-
¢d by Dr. Bidie with the medical report, which
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contain 1 i

: powderswa:ht,e-‘ [fio_llowmg information == The
i Bomder mas ried In two cases of dysentery. Th
disea}s)e end linad & very severe mttack of Lh:
onlye ) xz:nthnd recovered from & similar attack

| n e kbefm'e, and was in consequence
oy a{l tea and emaciated state., After thr
{ pem-e:*l . races of blood in his motion di -
|7 . The drug was administ i o8 of
| 20 grains, Ereceded by 15 minimesregf ‘tr‘l doses of
i O i o

S )?i)uuut:'th po second patient also recovere((it’:'lsreigf
b Az ;Taseem v(v;z? nq:» 80 severe as in the grs;

ase. etic its effects

similar to the officinal drug, 20 graz:lesreaciix:;ﬂay;

un effectual emetic i
n Sliectual em, In an adult. It was also tried

sm as an ex i
o ] pectorant in
of e:lgfn:re:;& f.md results, and was?&gggg{
o brea ut of children suffering from

- "I'he regults of th 1

D e . these experiments

D ayr[:ocrl:\ 8 experience of the emetic ;x?: ﬁr:? Dr{.

Lare E:ile dmir?.:](: Ix)rfs;dBldi'e iqtel_lds to hapvee gxoge
othor momprane ¢ with. it in dysentery and

Pharmacy of Naregami

X gamia.~The * vinum” bei
::ggzg;rnmzed preparation of the truevil;;:cr: , belll:g
Sty e s mede by waing iy
weight. o5 per cent, absolute alcohol by
The finiche ;l‘ochlllh.tsolllds’ and traces of t.anniny.
commended Cl, nowever, could not be re-

as i i
following reason::smtable Priparation, for the

y —1. The wi i
£ wine d
:ﬂ?lt(l:‘ll]‘?ng & few days. 2. Large dose: 933? dt aéber
Tch excess of the official wine, witho : ro-
pitut,e%. Bg:l emctic effect. 3. Nareg'amine is preci-
Shorties. y t:nnﬁn, which is frequently flgurx)xrgci:
facility in tl'm r:!s‘?g::im:m was c{fhected with
ey r Tre. iqui
Ir’naﬁ:l?&? :ﬁquxred, I should sugges: Eq&:ﬂ}&m—
of the ot e powdered drug and rectified irit
ol gty o)t e
: ; ut the alkaloid t
aaétgzig;n:ftlfggnts, t;a.ndPthe tinétu:g(}ex?:?ggtgf :ﬁ:
; bhe root.  Po i i
form in which it will chi'gg;ri;ie haregaimia ig the
Veniently. carric used; it is con.

administration, 4 sbout, aad is simple in its

Ootacamund, India.
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TIEE MINERAL CONCRETION OF TIE TEAK TREE.
BY, CAVID HOOPER.

At the last meeting of the Nilgiri Natural History Society
Alr. Lawson showed a specimen of a whitish mineral substance
found in a teak tree growing in the Government Plantation at
Nilambtir. This peenliar gecretion is not altogether unknown to
officers in the Forest Department, and its composition has on more -
than one occasion been investigated by chemists-

In 1870 the fact of calcareous masses oceurring in timber was
brought to the notice of the Asiatic Society of BRengal by Mr. R. V,
Stoney who stated (vide P.A.S.B. May 1870 p. 135) that many trees
sn Orissa had pieces of limestone or ealcareous tufain their fissures,
but principally Asan (Terminalia tomentosa, W and A) Swarm
(Zizyphus rugos, Lam.) Sissu (Dulbergin sissu, Loxb) and Abuus
(Diospyros melanoxylon, Roxb.)

Tn 1880 Mr. V. Ball in making a geological survey in the Cen-
tral Proviuces meb with this concretion, and thus alludes to it in
his “ Jungle Life in India.” “ Some white marks on the cut stumps
of an Asan tree caught my eye, and these ou examination proved to
be scctions or lamine of calcareous matter which alternated with
the ordinary Tings of woody growth. The rocks about were
gneisses and schists, and I could discover nothing in the soil to ac-
count for the peculiarity. ~In some cases irregularly shaped picces
seven inches loug by two inches thick were met in the trunks at a
height of about six Teot from the ground. By the natives the lime
ig burnt and used.for chewing with pan. On examination it was
found there was no structure 7 these masses which would justify
a conclusion that they b d been formed by insects, Some included
portions of decayed wood seemed to be cemented together by the
lime.” : .
Major General Morgan, late Deputy Conservafor of Forests,
Madras, speaks of it in the following terms in his Iorestry of
Southern India”” *It isa curious fact that in the Wynaad, though
there is no free lime in the soil, yet Teak (Tectona grandis) and
Blackwood (Dalbergic latifolia), if wounded near the ground con-
trive to absorb large quantities of lime. 1t may be seen encrusting
the tree on the surface as far as four feet in height, from three
inches to a foot in width, and two or three inches in thickness.
The lime is so bard that it destroys circular saws, and the Carnm-
burs use it for chewing with betel.”

Abel in 1854 thus described it. “The wood of teak, which
grows in the South of India and other tropical countries, frequently
exhibits cracks and cavities of considerable extent lined with a white
crystalline deposit _ consisting chiefly of hydrocalcic orthophos-
phate, Ca H POy, H20, with about 114 per cent. ammonio-mugne-
sium phosphate.” (Chem. Soe. Qu. J. xv. 91)

This white deposit in the wood of teak has also been examined
by Thoms, who found it to consist of monocalcic orthophosphate
CaH POy, (Landw. Versuchs. St. xxii. 68; xxiii. 413.) More recently
still Professor Judd has found in tenk o specimen of crystalline
apatite, & well known mineral containing a large proportion of cal-
cium phosphate. . )

e formation of this deposib indicates that the wood itself
must contain a considerable quantity of phosphorioc acid, and the
analysis shows this is really the case &s the ash of teak wood is
composed as follows:—

a0 MgO FeO K20 NagO Si0g 803 P,0; CO: C1

3135 974 080 147 004 2498 222 2069 001 001

“
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The percentage of carbon and hydrogen are higher than in most
woods, and this together with the richness in calcium phosphate and

- . silica may perhaps account for the great hardness of teak,” Watts’

Dict. Chemistry, 3rd Sup. p- 1894, .

The sample from Nilambiir was in the form of a rounded
flattened cake about ten inches in diameter and two or three inches
in thickness; dirty white in color, with a rough gritty surfaces
A sample was made for analysis by breaking off portions from
different parts of the cake and reducing the whole to a fine pow-
der. The powder examined under the microscope was mainly in an
amorphous condition similar to prepared chalk, with a dark colored
gumwy matter, and & small quantity of erystalline quartz sand.
The following is the composition :—

Calcium carbonate e e 70°05
T'ricaleic orthophosphate o 289
Quartz sand .., e 976
Organic matter . 1430
Moisture o e 300

100:00

The analysis shows that the principal compound is calcium
carbonate, and the coucretion approaches nearer the chalk or
limestone formation than that of the apatite or phosphatic found
by other investigators. An examination of deposits from other treeg
might show greater differences than these, but it seems enough has
been done to prove that the calcium element forms the base.

The sand, probably Llown up as dust and made to adhere by
the organic matter, i a mechanical ingredient. The deposit con-
tained no salts of sodium or calcium soluble in water, nor any
ammoniacal compounds; this would stand to reason, as the heavy
rains to which this district is subjected would scarcely leave any-
thing soluble on the trees.

A sample of the soil from the Tenk Plantations, the same as
that in which the Ipecacuanha isbeing cultivated, has also heen
examined, It is alight reddish brown sandy loam with quartz, Ina
dry state it contains 79 per cent, of silica and silicates, about 5 per
cent. of organic matter, the sawme of iron oxide and alumina,
and 217 per cent. lime as oxide.

The scanty amount of lime present in the soil, and the large
amount found 1n the tree, show what an enormous quantity musg

have been tuken up by the sap. I have shown elsewhere that a full

sized cinchona tree contains about’ 10 ounces of lime (as slaked

lime), not concentrated by abnormal development in one place, but .

distributed in all its parts. A teak trce from its size and ash
contents would have a much larger supply than a cinchona, and
yet, it seems, is uble to excrete it in some abundance. In what man-
ner this takes place is not easy to determine. The calcium enters
the plunt in a soluble form as sulphate. ‘L'he calcium unites with
osalic and other acids and is precipitated, while the sulphurie acid
parts with its sulphur to form organic compounds. A wound in
the tree is liable to render these processes abnormal by causing the
vegetable acids to ferment by exposure to the air and to yield
carbonic acid as one of the products, and this meeting with the
calcium in the ascending sap exuding fromn the wound might con-
vert it into an insoluble calcum carbonate which would harden in
the cavity of the tree and form the deposit. : ‘

A paper read at a meeting of the Nilgiri Natural History
Society, Ootacamund, November 7th 1887,
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