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ABSTRACT

The work 13 divided into three chapters,The first
chapter ig entirely devoted to general reviews regarding the necessity
of research of the indigeneous fruit Areca Catechu{Bstel nut).This
part also deals withtthﬂ datailed deecription of the fruit and the
plant bearing it.Besides,the medicinal use of the fruit was alsc
dizcussed in detail,The objective of +he project iz also included in

this chapter,

The second chapter containg the interpretation and discu-
saion of the resnlts of the isnlated products from Betel nut,The
petroleum ebher extract and the elthanol extract were subhjected tfo
gyotematic study and from them the fellowing compounds were isolated
and characterized: a mixture of hvdrocarbons,mixture of higher fatty
acld eeters.,Ml]l the above compounds were characterized by ir,pmr,and
magse spectra,.The extensive use of modern methodg in mass gpectrometoy
waz Laken up for the confirmation of the izolated compounds.GC-ms
analysia and as well aos mass spectral Pragmentation pattarn establiohed

the presence of two allkanes in the hydrocarbon mixtbture,The mass



ppectra also revealed the presence of alkanes having even and
odd numbsr of carbon atoms,The fatty ocid ester fractions were
proved to be a mixture of ethyl esters of fatty acids by its

pmr spectra and also by its mass spectral fragmentation pattern.

The third.chapter illuztrates all experiments performed

in this fthegilis worl,
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Te e General Introduction

Arecanut £lso known Bs Betel put 1s the frult of Areca
Oatechy linn.4 small-genus, comprising about 20 piesces of slendor
pelms,The genus is essentially Inde - Melayan, digtributed in
troplcal Asia, New Guinoa and tropical Augtralia.Tour speciea are
nown to occur in ITndin end one iz endamie in arilanka(A.Concinna
Thw.),A Catechu ylelds the areca or Detel nut,The seeds of ﬂ_ccnsinna,
A.nepensis Griff.(Naga hills,Assam), and & triandra Roxb,,(The Andaman
Islands end Sumetre) are occasionally uged se substitutea for Arwsca

nuts,

Betel nut, an indigencus fruit, is very well known for
itg different types of medlcinal effects. The éhangea which cccur
quccesively on the maturity of the Betel nut are of physiological
interest and of biological importance in the nitrogen metabalism in

the plant,

The Areca plam is consldered to be A native of Mnlaya,
where it ig cultivated on an extensive peala. It is found througshout

the Fagt Indies and the Philippines.In India it is cultivated in the



congtal regiona of Southern Bombey and Madras, Mysore, Bengal
and Aﬁaam. Although it is a maritime species, it thrives in
aroas up to 250 mlles from the coast and at altitudea up to
3,000', It is algo grown in Srilanka and Burma and it has boen
extended to Madgascar and Eagt Africa,

The fruit ig generally ovoid, about 1% - 2" across,and
2 - 2%" long, ond is brightly orange when fully rips.The pericap

(65%) is bard and fibrous, and the kernel (seed 35% ), called ths

Areca nut, 18 about 1 - 1%" in diamater gnd greyish brown in
colour, Tt is hard and has reddieh brown lines because of its
ryminate slbumen. The fruits and nuts vary greatly in gize and
shape.

The hardness and astringency of the nuts also show
congiderable varistious. Some nuts are 1arge, flat, and are
slmost bitter. Othera are comical or spherical and eo tland in
teste as to be called 'sweet Areca nuts', There are also nuts
which produce tightness in the throat and profunse Becretion of
mucus, These are not restricted to any particular locality,and

occasionally good and bad nuts are found on the same tree.



These and other differences are probably of a varietal charac-
ter, uf, dus to the influence of soil and climataj-

This palm requires a moist tropleal climate for luwxuriant
growth and is very senaitive to drought, It thrives in areas
with heavy rainfall ( 200 inches } provided drainage is good,
and also in drier ;reas ( 20 inches ), if suitably irrigated.Tt
is 8 shade Loving Plent, especially in earlier gtages. Sometimes
it is also grown in the midst of mango, jaok, and guava trees,

Each tree yislds 2 - 3 bunches a year, contalning 200 -
250 fruits, weighing 3.2 ~ 4.9 1lb, per 100 fruits, The yield pser
acre, with #00 tress in bearing, is 160,000 = 300,000 fruits or
about 6 = 10 ewt, of dried Areca nuts.

Areca nut is used either raw or fﬂ.::r:‘t&!;’l,..,r The latter kind is
used mostly in Southern India, and the former, in the rest of the
country, For marketing raw nuts, only ripe frults ara collected,
They are then husked, cut into two, dried and the half-nuts are
pemoved from shells. Sometimes ripe fruits are dried in the sun
for gix to saven weakaland marketed aa such and peeled before

U3e,



The curing of nuts is o speciallity of some parts of India,
Curing improves the colour of the nuta, their taste ahd*kéeping
quality and it brings them to the correct degree of palatability
by removing excess of tannin and mieilage. The percentage of ta-
nnin in paw nuty is 21,6 ~ 30.2 and in the cured nuts, 8.6 - 15,1,
At the same time, during ecuring the nuts acquire & uniform colour
by infusion of tannin into mottled partis end become sufficiently
spft and tender for chewing.

Vorietiea of cured nuts are found in the market. Batlu
(Plate)} variety consists of kernsls cut acrosa into two halves.
Pieces from embryo ends fetch a higher price., Chooru {pisces)
consigts of karnels sliced into smaller pieces and the best of them
ig lavanga chooru, which resembles clovess Idt {whole } is from
nuts boiled witbout slicing.

Areca nubt is extensively used as a masticator throurhout
India, Burma, Srilanka and Malaysia. It is generally chewed along
with pan {Leaves of piper betle ) and a little slaked lime, to which

katha (from acacia catechu), opices and tobacco are simetimes added.e



Ready-made chewing preparations 1ike these, called beedas
are gold in the bazar, Chewing develora galivation end the saliva
ig eoloured red. T+ is suppcaed to prevent the decay of teeth,but
its econtinued use blackens and loosens them, The fresh nuts have
intoxicating properties and produce giddiness. The juice of tender
nuts, in amall dosesy acts aas a lexative. The burnt nut is uwsed as
a dentifrice.

A large gquanftity of husks is obtained during the preparation
of kernels for the market, The husk contains #47.6% of cellulose on
the dry basis and is composed of a masa ol wealt wolly fivers, mixed
with coarser and stronZzer bristle~1like fibers. Attempts at the utill-
ration of husk for the preparation of paper have not proved success-
ful, They may perhaps be employed with longer-fibred materials far
the production of low grads-brown papers and cﬁrdhuard.a The decom-
pogition of husk in the soil’ is extremely slow, and even after a year
the highly lighified fibres do not rot. They form 2 good mulching
material,

A, catechu is one of the most handy forms of wood in Tural

parts. 1ts atems are used in various ways in house-construstions



pillars, Jjoists, TeapeTs, etc, The petioles, of the largse exponded
gheaths at the lower ends of leaves, &re commonly used as packing
material and for making kottes to protect the infloreacence,agé-
ingt exeessive moigture, The apathe is tough and impervious to
water and finds several domestic uses. The inflorescence 1a used
in ceremonies on auspicious occasions, Cooking of &, catechu with
& liquor of 19,0% active alkali as Ha,0 for 2,0 h at 190° gave pulp
in 37.0% yield, with 2042E ~ factor snd 27,6 kappa no, Fibre frac-
tiopation data revealed that fines fraction 13 high and fibre leng-
th is low in comparison to hardwood pulp. Physicomechanical preper—
ties of Areca Catechu pulp were more OT less comparable to those of
hardwood pulp.4

The preparatlon of pan acting chemienlly upon the ealiva,
solours it red, A decection of the nut is used in dyeing and a kind
of inferior cetechu la prepared from its With tu'n (Cedrelm Toona)
it ig said to give a red dye, Pan is alao used in Dinejpur as a
subsidiery in red dyeing with Morinda Tinatoria,

The gpathe which covers the flowering axls may be used for

paper making and so also might the fibroue pericap which is removed



from the nut. Ths spathes are largely used in India for packing and
in the prepamration of small articles for pergonal usea, I

Young nut is said to poasess agtringent properties and 1s
preseribed in bowel complaints and bad ulcers. Betel nut ~ a favourite
etimulant 1n South Esig waa investigated by Ernﬂt.E_It contalns &
large proportion of tannic and gallic acids, &nd hence its astringent
property. Of the alkaoids of Areca nut, arecoline is the only one
which exhibits toxic propsrties. It acts on the central and periphe-
ral nervous eyetem, producing paralysis which may be preceded by con-
vulsions. Jts hydrobromide is recognicsed by some oontinentsal pharma-
copoelas, and is glven hypodermically ( dosw, 1 grain ) as a ¢athar-
tic for horees. It 1s also employed aas & tesnieide in dogs in coral
doges of q%— - —g— grain, The burnt nuts when powdered from an |
excellsnt dentifrice. It has aleo been found very useful in urinary
disorders, and ie reported to posseas aphrodisiamo propertias. The
dried nuts when chewed produce stimulant and exhilarant effects on
tha system,

The powdered seeds have also long been held in soms reputation

gg an anthelmintie for dogs and Areca has now baen introducsed into



' the British pharmacopseia on account of its supposed effiecacy in
promoting the expuleion of the tape-warm in the human subject.It
ig elso reputed to be efficacious egainst round ware {Ascarie
Lumbricoides).®

The nut 18 regarded ms & nervine tonle and emnenagogue ,and
ig uged as en agtringent Iotion for the eyes., The juice of the
voung leaves mixed with oil 1s said to be uwsed externally in lum-
bago. The dry expanded peticles may be uged as ready-made eplints.

Ty ugeful im chacking the pyrosis of pregnancey, control
experiments; made with tincture of catechu showed the superiority
of ths mut would eeem to demonstrate that this ie not mersly due to
agtringent action; possibly its property as & nmervine etimulant
enhances its utility. It 1s elso used as an agtringent for bleeding
gums, |

The nut 1s one of the indispensible ingredients which entar
into the preparation of the pan or betel leaf, which 1e chewed so
universally by natives of all claesee. It ie gald to stimulate
digestion, small pieceas of the prepared Betel nut are rolled up

witb a 1little lime, cathecu, cardamons, cloves Aand even roge water
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" with in the betel pepper leaf. This combination forms the pan
which gi?as to the lips and teeth the red huse which the native
admire, In the course of time, 1t has the effect however, of
colouring the teeth black, at least along the edges, thus dest-
roying the appearance of the teeth, The chewing of pan is asuppo-
ged to prevent dyseﬁtrw; Tt ig =said to diepel nausee, excits
appetite and strengthen the stomach.

The green kermels yleld en extract containing about 67% of
tannin, Areca puts contain: moieture, 31.3 j protein, 4.9; fat
(ether extract), #.4; carbohydrates, 47.2; mineral matter, 1.0;
0a,0,05; P, 0,13%; Fe, 1.5 mg/100 g. (Hlth, Bull., Yo 23, 1941,43,}.
The following conatants are recorded for the psestrolsesum ether
sxtracts m.p., 36 - 38° 4 =8p. gr./15°, 0,973 ; sep. val., 23,6
iod, val 12,3 (Jamiegon, 1%0), It consgista m;stly of the glyceri-
dea of lauric (eg. 50% ), myristic melds ( 21% - 29% ) ( Wehmer,
I, 123 ).

Catechin, OygHy,0p 4H50, WePay 96° (aphydrous m.p., 175°)
has besn ieolated from the nuta.

0f the several alkaloids present in the nuts, the moast



™

active is arecoline, C.H,,0,F ( about 0.1% ), a atrongly alkaline,

colourless and odourless liquid, b,p,, 220° 7 The others are ATe-
caidine, G?E1102H guvacoline, G?HﬁqDEH, guvacine, GEHQDEH . oto,
According to continental pharmacopoeias, the geeds ghould contain mot
less than 0.4% of alkaloid ealculated as arecolins,

The fatty acid composition of Arecanut® fat was determined
by the ususl asterification method, using en @lactrically heamted
and packed ¢olumn for fractional distillation under high vacuum
( 0.2 mm ). The glyceride structure was etudied by erystallization
of the nautral fat from acetone and etherj the compeeiti;n of esach
of those glyceride fractions was studied by the fractionation
method and the final possible glycsride compoeition computed there-
from. The Chief comporant acida are laurio { 19.5% ), myristile
( 46,2% ) and palmitie ( 12,7% ), and in the Lunaaturata;’l portion
oleie { 6,2% ), linolic { 5.4% ) and hexadecenole acid { 7.2% ),
Minor proportions of atearic, decanoic and of unsaturated monoethy-
lsenic qu and 014 acids are aleo present,

The glyceride composition follows cloesly Hilditeh's rula of

widest distribution of ecyl radicala in the glyceride molecules.
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.The fully saturated glyceride content of the fat, determined
geparately by the methndlnf Ailditch and Laug, 1y 53.7%.
Triglycerides of drecanut were ax&minadqﬂ at 5 stages of

maturation, during which oil content jncreaged from 1.8 to 14,5%,
Similarly, coconuts were sampled at 3 stages of maturation {63.8 -
70,.8% oil cnntant}.11n Arecanut, ripening wag asgociated with an
jncreage in saturation from 35 to 85 mol% ., In ripe nuts, the pro-
portions of fully saturated and fully unseturated triglycerides

were greater than predicted by the random distribution rile,Puring
coconut ripening, fatty aeid gaturation increased from 85 to 97 mo1%,
fully saturated and fully unsaturated triglycerides species in ripe
coconuta were agaln present in greater amounts than predicted by the

random distribution rule,

11,12
¥ is about 8-15%. The Areca

The tannin content of Arecanut
tanning are purely of the condensed type; the leathers tanned with
them are found to be good in quality except for the dafact of Ted
colour developing with time, This mey be due to the pressnce of
loucoanthocyanidins in the Arecanut tannins,

aimiler obgervations have been made by Hillis ﬂ3‘44‘15 Vig-~a-
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~Vig Fucelyptus species. The nuts collected from vittal (South
Esnara, Mysore State), one of the centres of Arecanut cultivation,
have been investigated with reference to the polyphenolie consti-
tutea, D-catechin and a leucocyanidin ( 5t 71 3's 4t = tetrahy-
droxyflavan - 3: &4 diol ) have been isolated.

The pﬁlyphen91516 of-ﬂrecanut nave besn examined by use of
paper chromatography and specific aspray reagents, Besides (+) =
catechin and leucocyanidin, & monomeric and some polymeric lsuco-
cyanidine have been shown to be present, The data on the high
yield of the ¢yanidin from the polymeric compounds guggest that
they contain readily cleavable lipkages., Quantitative estimation
of the different components shows & preponderance of the polymeric
flavan -~ %1 4 - diols, vielding cyenidin, P

(+) - Catechin was reported to be present by Yamamoto and
Huraukaﬂ? and hae recently been isolated by Sesghadri and Hagarajanja.
The present of Laucocyanidin was indicated by Bate - Swmith and by
Sastry at.alqg'21 recently. Tecocyanidin has been isolated and
{dentified by means of ite derivatives and ita physical properties.

fhe latter workers indicated that other more gcomplex polyphenolie
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aqubstances are also pragaent.

Vagoconstrictor effecta of mome oxtracts of A, Cetechu have
been degseribed earlierzz. It was algo suggeated that these actlona
may be due to the polyphenolic constituenta of the put. 5inca many
polyphencls are lknown to potentiate the actions of adrenalin in
vivcgﬁ, the influen;e of Areca extraect on adrendalln induced vaso-

constrietion has been gtudied,

The protein, fat, carbohydrate and tanning contents of Arecanut
have bean earlier recordad . Tha qualitative and quantitgtiva apaly-
gig of the smino acid makewp of 4, Catechu was reported. According
to thelr communication +the Arecanuta contain a large pumber of amino
acids both in fres and combined state, The changes which occur succé=
paively on maturity are of physiolegical inteyast and of biochemical
importance in the nitrogen metaboliem of the rplanten.

The oxytooic value of a given plant (Ecbolic properties of
Tpdian Medicinal Plants ) serves as an jpdex of its proabla scbolic,
jncluding abortifaecient and emmAnagsgue propartieﬂu.Emperimental
results based on the very high oxytoclec properties indicated that

thare ie much ecientific truth behind this practise to bring ebout
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ebortion by local application of latex of green fruit or decoction
of ruripe gseed, Oxytocic properties of crude extractions of plant525
gtudied were ; Latex of cmlotropia gigantes 0,0027, twigs of Arteminia
vulgaris 2.2, Arecanut ( Catechu ) 2.4, Allium cepa bulb 2,9; and
Allipm Sativum bulb 31=-50 mg.= 0.003I.T. of oxytocin,.

By using the principlaa of comparimon apd interpretation as
degcribed by Burn et.alEE, quantitative estimation of the axytocic
value of each crude drug (extrect/emulsion) was determined, FExperimens
tal resulta shown that it has very low oxytoclc properties ( as much

ag 2.4 mge of the drug is found te beequivalant to 0,003 I(U.of

oxytocin, )

& specimen of Arecanut fatEB, DA-mol,.% saturated acide,contained
54,9 fully saturated triglycerides ( G53 ), E.j,mﬂl.% tri-unsaturetad
glycerides (GU3) and for partly unsaturated triglycerides, 32,5 mol,%
G5,U and 4,7 G3U, compared with #6,7, 1.1, 40,5 and 11,7 mol.%, respec-
tively, expected for random distribution. The maximum proportions of
GE; and GU? poesible by any mechanism of egterification ars shown 10
be the same as tha randnm;distributiﬂn values. The unusual atrugture

of the fat is hence due to high order compogiteneas, i.e, 1t ie

L™
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sroduced by admixture of fats of widely differing saturated acid
contents from different cells of the 3zameé tigoue. Published data .
on the biogenesis of fat in ripening Arecanut guppert thise concepl.
Thig heterogeneity was not evident from sxamination of the tissuas.
ppalininary separation of the complex prnanthocyanidinsgg

hag been made pnssiﬁle by solvent fractionation using ethyl mcetatse
apd ethyl ecetate containing ethyl aleohol. Subasequent papel c¢hro-
matographic geparation has vyielded good regnlta in the estimation
of individual gomponents. Besideg leucocyanidin, lgucopelergonidin
and catechin have been detected in polymerie cnmpoqants.

The polyphenole of Apecanut were studiad by paperl chromato-
graphy. The slmple polyphenole peparate well and have been identi-
fied ma (+) Catechin and (+) Leuzocyanidinao"ag. However, during
chromatography, there waa oyercrowding of thé areag that represen-
ted complex polyphenols, which constituted the major bulk of poly-
phenols. In recent years, proanthocyanidins from meny plant esources
were ghown to be dimers of catechin and leunncyanidin3§‘34'55 .

Later etudies also reverlaed occurencs in plante of dimere of two

flavan %:4-diola, althouzh the mature of lirkage was not
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fully determinadﬁe. Tn the light of thess developments in tha
field, the nature of the polymeric polyphenols of Arecanut were
examined. The high incidence of oral cancer in the far Eaat 1a
generally atributed to the habitual use of betel nut "Quids"
which may contain, as well as betlel put,cured tobacco and various
. . AP0
other organic and inorgenic materials . Attempts to extroct
from betsl nut a matsrial carcinogenic for oral tissuss have not
41, 42, .
been euccessful ? ;posaibly because extracts were prepared
with solvents in which the carcinogenic materials were not golu~
ble. Tha choice of DMSO wae based on the evidence thet it is an
excellent solvent wlth a low 1:.t:uxic',itﬁr'iﬁ thet it hes great powers
of prr-:r.uz:1:r:ad:j.-::u:;.'tp'rF and that it enhances the absorption of verious
druge through skin and mucous membranas without apparently affec-
. . - 45 = 48 . .
ting their pharmecclogical propsartiee « The EKmilash, Suri,
st,al have found thet repeated, topical applications of DM3O
extracte of betel nut to the mucosa of the buceanl pouch of hamas-

ters result in the devalopment of leukoplakia and tumcuraag’ 50.

51

4 review of research of the author and others on the poseihle

carcinogenic effects of nicotine and ite metabolites, egpecially
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continine and of betel mut { Areca Catechu ) alkoloids and their
metabolities, particularly areooline, arecaidine, guvacine, and
guvacoline. While the research is incomplets, thers can be no
doubt that both tobacco end the Arecaput contain substaences car—
c¢lnogenic to man52.

Willstattar and Stell in 1928 determined chlorophyll
contents of Ulvalactuca and number of different species of higher
plante and found that the proportion of chlorophyll 'b' to ‘'a' was
higher. Griffth et, al ( 1944 ), Arnon { 1549 ), Remakrishnan et.al
{ 1969), Soni and Raudhawa { 1969 Y, Yadava ( 1969 ) and ;thers have
determined the pigments and organic acid contents from verlous
apecies of different families and plants-grnwn under & wlde range
of ecological conditions, No such data ere mvallaeble for the chlo-
rophyll and orgenic acid contents of Arecanuf/speciea grown in
India,

Therefore, the present investigation were undertaken to
determine the total chlorophyll 'a' and 'b' and orgenic acids in
rtad55-52.

Arecanut species and the reaults mBra repo

Among the species, A, trindra contained higher value of
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total echlorophyll while &, catechu has the ﬁinimum qﬁantity.
Restrictinn aof G55 formation to & minimum in G, =C.q acld vegetable
gead fate has been attributed to the presence of a mechanism for
prior selective agterification of pogition C-2 with GﬂE -unsaturated
scidy followed by rendom esterification uf poeitione 1, 3 with remai-~
ping acida ( E-unaa£urated - 1,% rendon rule )53"54. Two speclmens of
Arecanut fat later repnrted55 were mixtures of fats randomly distri-
buted,

Fats from ripening nuts of Arecanut (Areca Catechu L.) and
coconut {(Coecos nucifera L.} showed appreciable decrease in lodinse
valus (frTom 100 to 36 and from 21 to & rempectively), with progress
in ripening. In Arecanut this decrease was accompanied by a chenge
in the nature of the smturated acids from O,y - C,q 8cid type in the
earliest stages to the C,, and lower in the later stages of ripening
(Kartha and Narayanen, 1956, Eartha et.al, 1959 ).

The glyseride structures of Arecanut fate et different atages
ot ripening as determined by fully standardiged oxidation procedurses
was repnrtedﬁﬁ. The nilalfrum ripening Arecanut were analysed for

glyceride structure by the same procedure as used earlisr for
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enalysis of animal depot Tate (Khan, 1972, Khan and kartha, 1974 Y.
The chewlng of "Quids" composed of betel nuts (Areca catechu L, Y
lime, and occasionally, tobacco leafl, hax been aagociated with an
inereaged incidence of oral cancer in man. At least six reduced
pyridine alkaloids are prasent in theése nuts and of these, arecaldlne
and its methyl ester (arecoline ) have received greatest attention

ag the possible careinogenie agantsﬁ?. Until recently, the conly
evidence to support this contention was that these alkaloids were
present in the nuts and that each Teacts with cysteine, both in vivo

and in vitro, to produce a common cysteine B-alkylation adductEB_

The cysteine adduct of arecolina has loat its methyl-ester grouping,
an observetion that is reflected in the ready hydrolysis by lime of
arecoline to arecaidine, Thia indicates that aArecaidine {(fig.1} ie
probably a more likely ecarceinozenic principle than arecalineag.

-Cysteine

COOH OOH

CH, CH,
I ' I

Fig. 1 :- Strueture of arecaidlne (I) and its S-Cysteine adduct(II)
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Two procyanidin tatram.ers?O two trimers, and a dimer which
15 a structural isomer of procyanidin B-1,along with{+)-catechin,{~) -
epicatechin, and procyanidins 4~1, B=1, and B-2, have been isolated

1H and ﬂﬁG nor spec-

pure from the seed of Areca Catechu L., and their
tral data, combined with degradative studies on thelr reacticns wlth
toluens - A~ thiol, ﬁﬁvﬂ established that they all, except for procy~
anidin B-2, have the C{4)-to-C (8) Epr G (6}] - Iinked {-)-epleatechin
steraachemiatrw'[ﬂ (2), ¢ (3) Gis} in tbe upper units and the (+) -

- A
catechin steramochemistry | C (2), C {(3) ¢ trans | in the terminsl

( lower )} unita,.

Fsts from eight samplas of Arecanuts, five mango Kernels and
one each of phulwara and pisa Kernels were analysed for their charac-
terigtics and fatty acid composition by glc Glyceride composition of
one each of the hard fats was determined by argentation tle - glc

Techniques,

Araca fat is a very light coloured herd fat having a glip
point(5.P) of 39.5°C . The total saturated acid comtent(78,6-85.5% for
the eight samples in the present atudy) is very high, and this is

reflected in low I.V.(iodine value) of tha fat ( 17.2 = 25.7% ).
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Tnspite of the low I.V., significont amount of Yinolaie meid
(3,3 = 8.4% ) i= present in the fat. The major saturatad acid 1s
myristie ( 46.2 - 52,5% which is followed by Ilaurio ( 15.9-20,2% )
and palmitic acids ( 12.7 - 16.9% }; predominanca of low molecular
weight fatty mecids results in high S.V, of the fat (224.8 - 229,2),
The observed ranges?1 of characteristice and compogsition of eight
samples of areca fats falls within the range of earlisr reported
values?g - 90 but the present range is narrower. The add chain fatty
acids ( 17:0, 19:0, and 21:0 ) and some unaaturated acids (1231, and
49:2) reported to be present in the fat by m few earlier workers
could not ba detected in tﬁe present gtudy.

Among various tannim tested Areca II-5~C, a fraction isolated
from seeds of Areca Caftechu Lgﬂ , showed the most potent angiofensin-
converting enzyme {ACE)} (9015-82-1) imhibitory activity in vitro,Its
antihypertensive activity wns therefore investigated in normotenaive
and sponteneous hypertensive rats (SHR) after both oral and TI,V.
administration, The activity was compared with that of c¢aptopril,

a . potent ACE inhibitor. Orel administration of Areca IT-5-C to

SHR produced a lasting, dose relamted antihypertenaive effect,and
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the responses obtained with doses of 100 and 200 ng/kg were comrara-
ble to these of captopril at dosse of 30 and 100 ng/kg, I,¥. adminis-
trations of Areca II-5-C to SHR produced a rapid and marked reduction
in blood pressure at doses of 10 and 15 ng/kg. The maximum hyperten—
sive effect of Areca II-5~C in SHR, at an I,V. dose of 15 mg/kg,wam
about 5 times &as laréa gs that of captopril &t the same dose.
Although the vasopressor raeponse to dl-norepinephrine and
vago depressor responses to brady kinin and a;etyl choline were not
sppreciably changed by I.V. treatment with Areca-II-5-C at a dose of
5 mg/kg, it did produce dose ~related inhibition of the pressor
regponses to angiotensin 1 and angiotensin II. It 1s sugeeeted tbhat
Areca TI-5.C has favourable properties &S & hypotansive drug through
it3 ability to inhibit the pregsor responsea to botﬁ anglotensin I
and Il. -

Q2

Total aquous extractiome of ripe betel rnuts of unproceesed
and procesged varietias were gdministered to pregnent mice at dose
levels of 1,3 and 5 mg/day/mouse through days 6~15 of gestation.

The treatments reaulted in increaged resorptiona Bs well as daad of

Fetuseg. Petal weight was advereely affected as indicated by the doge-



related reduction in average body weight of live fetusses, No major
Morphol., visceral and skeletal defecta, apart from hematomas,curved
tails and a few incidences of rib anmomaliee, were observed. There
wng, however, a dose - related decrease in the number of fetuses
poaseasing ossified coceygeal vatebrae and an increape in the no, of
fetuses with unossified 5th metncarpels. This indicated a delay in
skeletal maturity, particularly in.thoce fetuses exposed prenatally
to the betel nut extraction of the unproceased variety.

The proton~induced X-ray emigsion {FPIXE) methc-d.g3 was employed
to study the concentration of mineral and trace elements in betel
leaves (piper betel), Betel nuts (Areca Catechu) 8nd mineral lime
congumed in Bangladesh,

The concentration of 15 elements (E,Ce, Ti, V, Cr, Mn, Fe, Ni,
Cu, ’n, Se, Br, Hb, Sr, and Fb ) was meagured by comparison with
salibration curve constructed from the NBS orchard lead saturated
SEM 1571.

Fxfoliated mucosal cells were collected from the oral cavity
of 3 groups at high rigk for oral cancer. Indian Betel nut chewers,

Phillipino inverted smokers ( burning ends of cigerettes in mouth),
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and Indian Ehainin Tobacco Chewers. DNA was extracted from these
camples,

DNA was analyzed for the presence of aromatic DNA adducts using
32 p= poat labelling Aanalysia,

No adducts were found in high risk groups which did not also

appear in control suﬁjecta wag reparted by Brucep et.a1.94'

The formation of reactive dxygen speciea95 (ROS)} from Betel quid
ingredients, namely #Areca nut and tobacco, was studied usirg a chemi-
luminescence (CL} Technique, Ageous extractions of Arecn nut were
capable of generating super oxide anion and H,0, at PH :>I9.5.

In order to evaluated the effect of eoncurrent administretion
of Arecanut and sodium nitrite, & long term feeding study was conduc-
ted with 120 syrian hamsters.

The total tumor response nitrite together with Arecanut
constituants appears to enhance the risk of developing malignanciesga.

New S5' =nucleotidase inhibitorsg? were lsoclated from the seeds
of Arecn Catechu,

Four bicactive polyphenolie substancea that inhibit the 5' -

nuclectidase wers isolated from the seeds of Areca Catechu, They are,
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polyphenolic compounds and inhibit S5'-nucleotiddse from sneke venom
and ret liver membrane. They also showed antitumor activity as shown
in geme referancse Na.g?.

According to thelr physio chemical properties, the compounds
are polyphenolic eubstances and showed significant - therapeutic
activity. F

2~ cyano ethyl diazohydroxide is a likely product of metabolie
hydroxylaetion of 3 -(methyl nitros amino propionitrile { VNPN }, The
reaction of 2- (N-Carbethoxy-N-nitrosamino) propionitrile, & stable
precurgor of Z- cyano ethyl diazohydroxide, with deoxyguanoisine,
catalyzed by porcine liver estermse, was invegtigated by Naylor
Danaga.

During N-nitrosemine analysis of extractions of betel quidg9
with tobacco and of the sgaliva chewers of betel quld with tobacco
for N-nitrosemines using thermal energy analyzer, 2 unknown compounds
wore detected, They were indentified ms synthetic mitro musks, musk
amprette (I) and musk Xylene (II), by ges chromatography, maes

gpectrometry &and Fourier Transform NMR spectroecopy. These compounds

ware detected in several eamples of betel gquid with tohacco and in
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Porfumad tobacco uged for chewing in India in amounta ranging from
n,45 to 23,5 mg/g wet wight. Musk ambrefte wags mutagenic in salmo-
nella Tryphimurium TA 100 requiring metabelic activation by ratliver

postmitochondril supernatant but muslk X¥ylene lacked mutagenicity,

Ma Noz
{% CE hq%F- e
M 0
e C% 2
ME3 Me
I II

A review with several references on methods of preventing

oral cnncer caused by chewing Betel nut, tobacco, or other materials

wag reported by Hanaqﬂﬂ.
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1.2 Objective of the Trojact

From the above review work which was carried out in this
theais work, it was rewealed that, Areca Catechu ( Betel nut ) has
been used ag medicine to prevant dysentry and digpel neusea, The
maturity of the Bstel nut is of physiologicrl interest and of
biological importance in the nitrogen metabolism in the plant, Chemi-
cal investigatione on the fruit are quite appreciable as reported
in the literature. It has been reported that Areca Catechu contein

fatty acida, carbohydrates, catechin and several alknloids.

Although investigation of the nut procured from the
local market had been earlier :u:w\a];:::-fI-ted.ﬂl{:"1 but complete and detailed
spectroscopic analysis to glucidate the atruc?ure of the isolated
compounds was nob mueh reported, With thisg end in view Areca Catechu

1inn was chogen for pystematic atudy.
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2. Betel nut ( Areca Catechu ) an indigeneous fruit is
#eny well known For itg different types of medicinal effects.
Recently, attention has been drawn to extensive investigaticon of
itg different solvent extractives to exploro its therapeutic
jmportance. Although the presence of guite a number of triglyce-
rides, alkoloids and other organic compounds present in Betel nut
hag been reporled, but their presence in the Iruits procurcd from
pur local market is less studied, It was, therefore, planned to
carryout & systematic examination of the chamiecnl constituents of

Aroen Catechu,

The Detel nut wis procured locally and after drying in
the sunlight was prinded to powder mechanically. This powder was

used fer all exnerimental purpéses.

2.24 The percentage of moisture, ash and extractives were
detormined by standard methods as described in the experimsntal
section, The results are gmiven in ‘ahle 1 and 2, It is apparent
from the table,that alechol is more gffective than petroleum ether
for extractien. Tuils is perhops due To the presence of colouring

and waxy materials which are easily extracted by alecohol,
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Petroleum ether extract "C" on treatment with sodiuvm bicarbonate

solution { 5% ) resulted into two fractiong "E" and "F,

2.5 Study of Fraction "E".

VEM wos fractionated on silica gel 60(70-230 mesh ASTHM)
column (60 x 203 cm )1as degeribed in experiment Wo. 3.1.B A pure
fraction in =ubstantial amount was isolated and identified with Hf
value of 0,8 ( pet-sther:ethyl acetate = 3:1). This fraction was
labeled as compound Tq, The other fractions were found to be mixtures
of two or three compounds having Hf values ranging from 0.98 to 0,37,
0.51, 0.74, 0,85(5:1)}, pregent in small cuantity and hence further

study could not be carried out.

Caily Exaninotion of Troetion "Tq_

Fraction T, ( 0.38% ) was isolated as a light yellow
waxy substance soluble in petroleum ether, chloroform, ethyl acetate,

It rave only one spot on tlc plate ( Rf 0.8 in pet-ether:ethyl

r =
acetate = 9:1), It showed strong ir absorption | Tig - 1 § at

)Jmax 1750 e queggesting it to contain a ketonic group,Besides,

ather ir absorptions were cbaerved atimax 2920, 2840 and 725 cm L
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surresting the presence of GH5 and CH2 ~TOUuUps, The pmr spectrum

—

-
1 Fig=2 F of the eompound showed a triplet in the methyl absor-

ption regionat & 0,38 and a sharp singlet at & 1.25, characteris—
tic for methylene protons. Thére wag a triplet at &~ 2.3,
charicteristic for protoms in the acyl portion of an ester and a
multiplet at & 4,28 showing the presence of protons of oxymethylene
groups. The mass spechkrum of the compound in menernl showed the
presence of a mixture of two eaters. The identification of the ester
mixture was resolved by running a GC-llass spectra of the compound

on an 0V=275 ¢column at prosrammed tempeTature IOnEe. The presence of

two long chain alkyl esters GH5(0H2)31GGGGHEGH3 and GHE(GHE)ED .

L.}

-
UDOGHECH were clearly established by this technigue Fig=3

3
The molecular iong of the estera were established by rurming a CI
mass spectrum of the mixture. The results were in complele zccord
with the mass spectra of the compounds which showed mass pedals at
+ r = + - =

n/e 52% (M7 + 1 ) Fig=4 | and 367 (My=1) | Fig-5 | their peaks
are in agreement with molecular ions of the ethyl ssters of tetratri-
continoic acid Gﬂg(cﬂé)5qﬂﬂoﬂ and docosganoiec aecid CHBCGHEJEDUDDH

respectively, Their fragentation showed pattern characteristic of

an e¢thyl ester of long chain alkyl Fntty acids,
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Fig, 2: PMR Spaectrum of Compound a.._..
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RIE - DATA: GMESBAH #2375 scHs 1 TD 634
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Fig, 3: GC-Mass apectra of Compound 64-

SCaK
TINE



26

WESS SPECTRUM CaTa: GMESERH K176 BRSE M7 57
961403 12;06:60 + X196 CALl: CESBEDT #4 RIC: @e728,
SAMPLE: 1
COKDS.: DIR
168.84 o2 - 7778
1 211.2 1
285.2 "
L2 L
ey b 2982 5
| ' — E———— | .._.|_.l - Ty e Sy
i
108, f = ~ 77
58,6 L
{1 33.2 , 595.4 . 455.3 1
O +Y 423.2  451,2 | 4812 || %es.9 , %53.7 S64.7 . S95.6
....T.T__.L.n_.plq...l.-Ll_....L TL“_I._.._I..pld,.rﬂqﬂlr;,__rl..._.|+._.upq__h._ T
MAZ 56 406 458 588 550 £68

Fig., 4: Mags Spectrum of Compound T
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MASS SPECTRUM
BE/14-0G 1@:05:00 + 034
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Fig. 5: Mass Spectrum of Campound T,

1174,

1174.
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The UV-gpectrum [ M - 6 3 of the compound showed

an absorption in lhe near ultrd&iolet rezion with the maxinum at
;\max 200 nm characteristic of a katonic group of an ester, Thus,
the cﬁmpound T,.1 appears to be a mixture ol ethyl esters containing

0

[ 1]
the =0 -DGEH rroup attached to an allyl chain,

5

2.5, Study on Fraction "L,

Fraction "L" seperated from the aleghol extract on
trituration, was dissolved in ethyl acetate and then run oh & prepa— .
vative thin layer chromatopraphie plate, On developement as
described in section 3.1, four new (Tactions were seperated.
One of the fraclbions was indicated as T2 and the other as Ta.The

fraction on the base was indicated as L,.

246 Txamination of Praction "Iy

Fraction Ts (0,026% ) was igsolated as a yellowish white
pummy substance soluble in ethyl acebtate, ehloroform, acetone,
alcohol.It gave only one spot on tle plates (Rf0.55 in pet-ether:

r |
ethyl acetate = 2437 Y., The ir spectrum | Fig-7 | of the fraction



was taken in chloroform, It showed a strong ir absorption at

]jmax 1740 cqu susgesting 1t €o contain a C=0 group of a long
chain alkyl ester, Other important abscrption bands were ohserved
at YYmox 2920, 2850, 1460, 960 and 725 em™ ! sugresting the presence
of methyl and methylene groups in the compound. The pmr spectrum
[ | 1
Mg - 8 ;1 of the fraction was apparently a mixture of two
compaonnds, The pmr spectrum showed sharp triplet at & 0.84% Ffor
protons of methyl proups, The sharp and strong sinzlet at 5 1.25
was charncteristic for protons of methylene groupa. Sipgnals at

5 2.3 and 5;4.25 in the form of a triplet and multiplet respecti-

vely were characteristic of mretons in the acyl part and oxymethy-

lene part of an eater,

The wenk multiplet ats5.26 showed abgorption character—

igtic lfor vinyl protons of a compound,

. =
(CwmlMasnsg spectra | Mg - 9 ! of the fraekion T, showed

_ -

two peaks, The molecular ion of the sub-fractions of fraction T,

were egstablished by runnings 2 mass spectrum, One of the sub-Traction:
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shoved a miss peak m/e 523 identical to the compound T, digcugsed

ro.
ng ahove inm section 2,4 | Fig

-
-4 3. The other sub-fraction showed

highest m/e 285 ( M: + 1 ), This peak ig in ngroement with molecular

ion of the ethyl ester of palmitie acid t:'T-I'E{GHE},”+

COOCH. CII:

2 3

r 1
' Fig-10 .

-

Tt's frogmentatiom showed characteristic pattern of an ester of a long

chain alkyl fatty acid,

Cleavare Trom the esoter side:

—CO00

II

2 P
GH:{:(GTIE}‘14GGDGIIEGH§-_:T,;£ - 211
o+ 1 Yes4
Cleavage from allyl side:
-GII.ﬁ -28
CHy (CHy ) 4, COOCH, Iy T ¥ 260 —mmm——m

My o+ 1 )eB4

A — . —

+ 18%3-et:

The maiss spectrum of the dompnund chowed some peaks with different

m/e values which could be due to the presence of some minor impurities.
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Fig, 8: PR Spectrum of Compound em-
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Fig, 10: Mass Spectrum of Compound em..



2e7e Wyramination of Fraction "T3"

ffraction T3 (0.00%15%) was isolated ag an 0ily subgtonce
beinpg soluble in Gﬂﬂlﬁ. Attempt to erystallize it from different
golvents failed, then epotted on Tlc plate and developed with solvent
syslhem pet-ether ethyl acctate = 24:1,it gave a sinple spot with
r~ -
L. 0.92. It showed an ir absorption | Tig-11 bands at 3 max

£
2020, 2850,1460,1380, 760 e | characteristic for ~CHy~groups. The

1
r

pmr spestrum [ Fig =12 | of the fraction showed a triplet centred
at 23 0.838 eharaeteristic for the protons of méthyl group. A4 strong
singlet at $51.25 showed the pregence ol protons of the methylene

£YDUDE.

The nature of the ir and the pmr spectra indicated it
to5 be a mixture of saturated hydrocarbonz, The mass speetra of the
enmpound olso shoved in rencral the prescnce of a mixture of satura-

ted hydroecarbons, The identilfications of the hydroearbon mixturs uas

— i
resolved by runniny a GC-lMass spectra of the compound | I'ig~13 ;-

The molecular iong of the hydrocarbons were established Ly running
a CI mass spectrum of rhe mixture. The results were in complete accord
with the mass spectra of the compounds which showed mass peaks at

— | ~ | .
m/e 366 | Tig=14 ; and m/e 322 | Tig-15 j . The mass apecltrum
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RIC DATA: 4 #2329 SCANS 17¢ 5680
eroBes83 O 13: 08 CALT: GBOA:H7 §4
SARPLE: 4

CoOrids.: DIR
FPOMGE: G 1, 50¢ LABEL: H B, 4,9 GUAH: & @, 1.8 J @ BASE: U 28, 3

13
lge., i _ 1351870,
238
x|
RIC | /\I/
ﬁ S 477
T T T T L i T I ] . I
1a8 8% 362 G5 533 e
3128 5: 40 1330 13:78 LEr4d TiMc

Fig, 13: GC=Mass Spectra of Compound T,
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M4SS SPECTRUM DATA: 4 #235 BASE MT: ST
B7/B4-83 9;13:€0 + T7:58 CALT: GOIRSAT #é RIC: B54B1%,
SAMPLE: 4
COMDS, : DIR
e84 28 -
| 71.1 i
1 97.2 -
5@, 0 - B8S.t i
1 111.2 i
4 b
125.2
| ﬂ 139.2 I
| 167.2 I
il 4 195.2 211.2
f_ i ? T LS L ;_ﬁ TE:_;;L Lkl gy Rs A o @83 L, 2803
o e B m s B m : - —. s ——
M2 53 198 156 286 258
169,8 ) ﬂ 73858,
55, 5 - _
235.3 323.3 351.4 3744 447,5 432,93 447.3 463.3 491, 7 513.2
—=3 - . e — B S —— e S mpE SRS SR _I.r._ Tt =T | =y ' A [ i T “ L B 1
MZ 399 358 460 458 509

Fig, 14: Mags Spectrum of Compound ew.
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MRS5S SPECTRLM DRTA: 4 456 BASE M-72: 57
@7-84-.83 9513:80 +  1:52 CRL I+ GE9EcRr %4 RIC: 731136,
SAMPLE: 4
CONDS.: DIR
160, 8 - 303
4 rl.1
58,8 89,2
] 87.2
7 111.2
: 125. 1
1 41.3
7__ _; __ l. il : 1.1 : m _______ l ?._H___ L ___r__ 1 ﬂ_ﬂﬂ. : ___.mw -2 m_m_m. Hm_uﬂ. ? 1.3
e _LLL.. e e rqr....ﬂl.nlII._LI.I_..F_T_LLLI_.L..LL..T[I.LI.I.Llrra_.Llrp[tuhrV+u_L|ﬂudl_r_F_Lﬁrr_ [u.._.._..HH_.LLI_ITrFr
MeE 28 148 129 146 163 188 288 226
108,05
Se.0
Mmm.r 293.3 267.3 281.3  295.3 383,53 3720
IItFIr“H.HIFrIFrTIrrFLIFIrFTtI-l[I—IFTI.rlptIFtlv T 7 T-IMW\_I "“W- T Ju.—“.-mmn # mmm _ r _w.ﬂm+¢ —r -mmm .m — r—r— -
M7 244 el 258 268 328 344 mmm. ==a 151

Fig. 15: Masg Epectrunm of Compound _H__w.
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exhibited fragmentation pattern expected of long chain alkanes,
i, e, /e pecks at succeszive loss of 4 ond 28 mass units,. The
n/e series 322, 309, 295, =81, 267, 253, 239, 211, 183,
159, etc. and 356, 351, 323, 295, 2067, 239, 211, 183,
17, 139, 111, ete, indiecated the Dresence of GEE“#B

(MY -2, 322 ) and Coghs,  ( MY, 366 ) respectively. This
Bssumption was not however, veriflied by the gle analysis due to

the nonavailability of the authentic gamples of higher alkanes,

2ella Study on Mass "Lﬂ

Praction "Iﬂ" wils dissolved in ethyl acetate and then
Tun on a preparative thin layer chromatographic plate with a
solvent system ethyl acetate pet-ether = 3,2-: 1,8, as deseribed
in section 3,1.77, On developement a pure fraction "N" was ag later
indigented as T, wns seperated, Two obher Tractiom "MY and "O" were

found in wvery =small quankity,



53

2.9, Fxamination of Fraction “Tq"

Fraction TQ(D.DDGTW%) was igolated as an olly compound.
atile attempts were made to get it in the crystalline form. When
spotted on tle plate and developed with solvent system pet-ether:
gthyl acetate = 2:1,it pgave a sinnle spot with Rf 0.4, Tha ir

- -
spectrum was recorded with the sample in plates LFig=-16 . It

A
. A el C .
showed 2 gtrong ir  absorption bhand atYoax 1740 cm characterigtic

of a carbonyl sroup al an ester, other absorptions were observed

at 2050, 1470, 1160, 1040, and 725 cw” |, The pmr spectrum

L Iim=17 ] of Ghe Iraection zhowed a triplet centred at 5 0,87
surrensbing the presence of methyl proups. A strong singlebt at 5 .24
and E;ﬂ.ﬁ ghowed Lhe presence ol Lhe mothylene groups. The triplet
at ‘ESE.E was cliaraeteristie for protons in the acyl portion of ﬁn

ester and the multiplet at 25 #1.1% showed the presence of protons

in oxymethylene group in the compound,

The nature of the ir and pmr gpectra indieated 1t to
be a-lons chain esler of a fatty acid, 'he mass speetrum of the
compound showed in neneral the prescnce ot an esier by running a

~ M
GC-mass gpeetrun of the compound | Iig-18 | ., The moleular ion of



the ester waz estabLlished by running a CI masg spectrum. The
result was in accordance with the mass spectrun ol the compountd
~ T
with a molecular ion peak at m/e 312 ) Mig=-19 | whiclhi iz in apreement
with the molecular ionm of the ethyl ester of stearic acid

ClL (CIL, ) 1 GOV,

The presence of earbethoxy rroup ( - CDDGHECHEJ in this
compound was clearly evidenced by the pealt at m/e 88 which ean arise
rom it's Mela(ferty Rearanpement. e nass peak at m/e239 can arise’

¢rom MY 312 Ly the loss of - COUCILCIL, group fronm the compound.,

AL 5

R-CH I ~ o
| | ———=R—CH=CHy+H,C=C—0CH,CH,
C% C—0CH,CH, e 55

N

CH,

Melaf Certy Hearranpgement of the ester,
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Fig, 17: PMR Spectrum ofCompound T,
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EIC
B7-84-59 3:50:08
SAMFLE: S
CoH0S, : DIR
RAMGE: G

i, 413

1e8.8-

RIC

DATA: 5 #1868

| TO 413
CALl: 858687 #4

SCAHS

LeBEL: N 8. 4.8 GUH: A 8 1.8 B BARSE; U 28, 3

215
T L _ L F T T - T T T rl—ll T T l-ull.. ) _ T [} T 1 n F
30 168 158 288 258 298 352 433
1:45 3:28 5: B8 B:40 926 iG1a98 t1:48 13; 2@
Fig. 18: GC-Mags Spectra of Compound T, .
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M55 SPECTRUM DATA: 5 #36 BRSE M2 €8
@7 04,83 B:50:00 + 1112 CALL: GS38687 84 RIC: 137728,
SAMPLE: 5
CONDS. = DIR .
10,8 - 681 —~ 8320,
54.95
|Lm -
| 63 L 181.1 -
8.8 - 3.1 B
7 ¢ 149.1 [
111.2 |
1 | f _ 123, 1 ., 157.2 tor.d
J 137, o
_ _ 180, 2
V = | _,_ N _.__ __ﬁ L _ Al :_ _.L_:;._ __________ _ _ 11l foapb 01912
P o o e P L e T T S T .+I__-. T LT ]~y e e _.I__.I__ |G = L = | B _I.... L =
o2 58 39 198 128 14g 153 tea 296
184.8 - - g3,
] . X
0.3 ~ =
] s
1 222.2 241.2 %2 275,72 [
T P M- 3 POk i i P - 2
TR Ty T T T e ..;._fk LN TR ' | IR B I
Nz 226 248 263 286 200 320 249 360

Fig. 19: Mass Spectrum of Compound T,.
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Other mass peaks expeched fTom frarmentation from both the sides

1.6, the alleyl and ester sides were also ohzerved.

Cleavare irom the ester side:

uGDDGEHE -25 25
1 . M = 2. 1 e O e AT mm————
GHE{{:H'EHBGGDUHECU3 1 A0 2711 183 otec,

( 1t 312 )

Cleavare from allyl side:

CHaiﬂﬂg}qGCGDGHEGHE ------- Y mmmm 207 i 213 e ate.
(MY 312 )

The mass spectrum ot the compound ahoved nome other magss peaks whieh

appear due to the presence ol some minor impurilies, The pmr spectrum

of the compound showeq an abgorpbion in the olefinic region as A8

Lriplel ztziﬁ.ﬁﬁ. This may be dus to the presence of some unzaturated

Tntty acid esler.

Furtlier confirmation aboub the nature of lhe compound cculd not be
establiched for want of suibable ple analylbicul facilities. The
hydrolysis Lo convert the ester to acid and the analysis of the acid

canld ot he dome becnuse of the meagre quantity of material obitained,
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o Tt P PN General Experimental:

Thin Layar~Ghromﬂtngraphy(t1c):

The material used for thin layer chromatography was
EKiesel mel 60 HF254 (MERCK). The plates (7.5 x 2.5 cm) were
preparad by drawing & guspension of Kiesel gel €0 HF254 ( 8g.in
16 ml water) over the thoroughly cleaned plates. The plates were
1eft in position &t room temperature nntil the surface becomes
completely dry. The plates were then allowed to stand for twenty

four hours for activation and were ready for use,

Preparative Thin Layer Chromatography (ptle):

Preparative thin layer chromatorraphy was carried out
on plates coated with Kiesel gel 60 HFpey (MERCK), The plates were
prepared in the same manner &8 described sbove but using larger glags
plates { 23 x 20 cm) and a larger spreader allowing thicker coating
(0.75 cm). The plates were air dried at room temperature over night

and then further activated by warning them at 1440°C for half an hour.



&2

Column Chromatopraphy:

The column wag prepared by slurry methed, silica el
{70-2%0 mesh ﬂSTH,HERGKj beins the stationary phage,The column was
mnde half filled with the appropriate solvent (the best running
sovent was established bty tlc), and the slurry was poured into it =oj
that the packing was compact and uniform. Air bubble was avoided by -
making the column as guickly as possible and allowing the solvent %o
fall drop by drop througzh the stopcock of the column. The solvent
wag allowed to pass through the column for sufficient time and then
the column was allowed to settle for about one hour. The mixture of
ccmpmundg wag then taken as a solution and was allowed to fall on the
eurface of the column, The column was then eluted with previcusly

purified desired solvent system.

Freparation of Absolute Alechol:

The alecohol was purified by the following way:Rectifled
spirit obtained by the distillation of wash contains about 95 percent
ethyl alcohol, Since, a mixture of 95.6 percent alcohol with water
boils at lower temperature(78.1°G) than the boiling point of pure

alcohel (78.5°), it is impossible to get an alcohol of higher
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concentration by fractiomal distillation of rectified epirit.
Anhydrous or absolute aleohol can be obtained by digesting the recti-~
fied spirit over quicklime [or several days and then distilling. The
firgt and the lagt runninge are rejected, and the main portion of the

distillate is 100 percent or abpolute alcohol.

4 modern process im the azetropic digtillation of rectified
gpirit with benzens,When distillation is carried after addition of a
certain amounts of benzene, at [irat ternary mixture of water,alcohol
and benzene comes over at 65° i1l all the water im thus removed,Then
the boiling point rises and the remaining benzens colDes ovVer As
binary mixture with alecohol at 68°,Finally absolute alechol distile

at ?B.5°.

Purilication of Petroleum ether:

Wnen the petroleum ether present in the mixture have their
boiling points eclose to each other,the separation is best effected
by fitting the digtillation flask with a Fractionating ¢olumn which

S s lid o dta- Cowd Mgy, O L--ﬂ-lkhvua 4 Ao e pnoAYE: of
in turn is~the more volatile liquid 4, aleng with a little of thse

vapours of leas volatile liguid B, rise up and come in contact with

the large cooling surface of the fregtionating coulunn,The wvapours



of B condense first and that of A pass on, The condensed liguid

flowing down the column meats the fresh hot ascending vapour,

Tt snatchas more of B from the vapour mixture and gives up any
dizsolved vapour of A, This process is repeated at every bulb of

the fractionating column, so that the vapour ggcaping at its top
consists almost exclusively of 4 and the condensed liquid flowing

hack into the distillating flask is rich in B. IT necessary,the process
can be repeated with the distillafte and the liquid (i;e petrToleum
other 40-60°C and 60-80°C)left in the distillation flask.In this way,

tha petroleum ether (40-60°C) and petroleum ether (60-B0°C) were

purified,

anxhlet Extraction:

Soxhlet Fxtraction is used for the extractiom of oils, fats,
carbohydrates, and alkaleids from the powdered Batel nut. This

apparatus ensuras maximum extraction wilth a limited quantity of the

golvent,

Mass Spectral(ma):

Mags spectra were recorded on a [3~-55 Mass Spectrometer,

EF I ®AZF 3,20,
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Infra red Spectra(ir):

Infra red spectra were recorded on a perkin-Elmer-237
spectrophotometer and FPVE UNICAM SP3-200 spectrophotomster using

gither chloroform or Nujol mull or liguid film.

Praton Mapnetic Rezonance Spectr&(pmr):

Proton Magnetic regonapce gpectra were recorded on a JEOL
F¥X 90 spactrophotometsr uging deutarochloroform(GDCLB) a5 solvent with

tetramethylsilane(TM3) as external stendard,

Melting Point Determination{mp):

Micro melting point spparatug(Mettler FP5 + FPS2) wag

used for the determination of melting point{mp),

The following abbreviations were used in describing Spectra:

ir 8, strong

B

madiums

w, weik

o

broad 3
pmr s, singlet ;3 4, doublat;
t, triplet § q, quarlet;
m, mulfiplet;dd, doublet of doubleta; b, broad;

ah, sharpj;
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Fraectional Recerystolligation:

50l1id orgenic compounds when isolated from Betel nut,
they were usually contaminated with small ampunts of other compounds
(impurities) which were produced slong with the desired product,
The purification of impure erystalline compoumds is usually effected

by crystallisation from a suitable solvent or mixture of solvents.

S0l1id substances were purified by reerystallipation., The
solvents generally used for recryatallisation were benzene, petroleum

ether ( 60 - 80°C ).

Fractional Distillation Under Hormal or Reduced Pressure:

Fractionsl digtillation of gmall amsunts of samples was
carried out in & 2=vigreux column fitted with gpecially designed
distilling head, An efficient rotary oil pump, Hitachi Ltd, and a
manometer were connected with the system during the fractiomsl

distillations under reduced prassures.

Semi-micre and micro digtillation of gamall emounts of
compounds were carried out with equipments, In this way, the compounds

waere concentrated and dried.
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2,12, Collection and Preparstion of the samples:

Betel nut (Areca Catechu) was obtained from the local
market and this was then dried and obtained ss a aliced one, This nut
was cut into small pieces and made mechanically powder herein after,
thesge powdersf} are c¢alled, the crude powder,The. Fesultine samples

was uged lor investigations,

FaleDe Determination of Mpisture Content:

The crude powder (18,35 gm) was taken in a weighing bottle
which wag previously cleaned, dried at constant temperature,(105°C)
and weighed. It was then heated in an oven at temperature 10500, for
an hour, cooled in a degiceator and weiphed,till a constant weight was
obtained, heating, cooling and weighing were continued, The result ig

ghownn in Takle - -1,

Falatte Determination of Ash Content:

The crude powder (10,75 gm) was taken in & cleaned, dried

and accurately weighed porcelein erucibile. It was then heated first

slowly in a low [lame to prevent any logs during charring and then

strongly heated until only nsh remained, The crucible was cooled in
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a desiccator and weighed to a constant weight, The result is 5hown

In Table-1,

L P Fxtraction with Petroleum Ether:

The crude powder (693,03 gm) (b.p #0-60°C) which was
packed in cloth baps was extracted with petroleum ether (b,p L0-609¢)
in & glass soxhlet for six heours., The powder was then removed from
the soxhlet, air dried and weighed. The petroleum ether extract_was
concentrated, dried and weighed. The amounts of extractive was
calculated on the moisture free bagis and the result is given in Table=I.

Phis amount of extractive was indicated by "A".

2412604 Extraction with Absclute Alcohol:

The extractive [ree powder {623 gm) obtained after
axtraction with petroleum ether(b.p. 10-60°CY was then extracted with
absolute aleohol in the sama woy as described above, where the eruda .
nut was extracted with petroleum ether., The absolute alechol extract
was concentrated, The amount of extractive was calculated by differ-
ence and the rTesult ig given in Table~I. This amount of extractive was

indigated by "B",
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Table Ho ~ 1

Batch - 1

Proximate Composition of Betel [Nut

% Constituents

1 Moisture 12,18
2o Ash 1.56
LR Petroleum ether extractives 8,08

e, Absolute Alceohol extractives 10,10

i Compound T,T 0,38

6. Compound T, 0,026
7.  Compound T3 0.00545
g, Compound T4 0, 00971

FeTa7e Fxtractives obtained from "A" and "B":

The extractive oclLbained [rom "A" was evaporated on a rotary
vacuum evaporator at about 40-45°C to drymass, cooled in a desiceator

and weighed. It was marked as "C",

gimilarly, the extractives obtained from "B" wap evapar .. sd

to & concentrated mass and atored for analysis. It was marked as "DV,
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Betel nut powder

Petroleum ether(40-6070)

- ———B

1
1
1
1
1

ok

Fat-ather Hagidue
aextractg(A) '
' '
| i
i ¥ . T
- : :
!
, Alcéhcl extracts{B) Reéidue
(C) ,
|
L
L}
1
(D)
7.7.58. Preliminary Examination of Petroleum Lther Lxtract"C":

"o (25,48 pm ) was dissolved in petroleum ether. It was
then treated with gsodium bicarbonate golution(5%) and transferred
jpto a separting funnel, After shaking, the resulting mixture was
allowed to stand for separation, When mixture had settled, twﬁ
distinct layers were visible,Upper layer was the petroleum ether
layer and lower layer was the milky white aquecus layer, The two

layers were then separated. Petroleum ether layer was washed with
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water twice. The petroleum ether layer wns freated with anhydrous
HR504 for about an hour, It was filtered end the filtrate was
concentrated. It was finally dried over night in a wvacuum desiccator
and weighed (10,22 gm ). The petroleum ether extract "EY was non

acidie petrolewn ether extracts.

The milky white agueous extract "F", when +treated with
sulphuric acid ( IN, 15 ml), yielded acid scluble Ffraction "G" and
gcid inscluble material "H", It was filtered and the residue was
washed with water twice, It wns dried overnight in a vacuum desiccn-

tor and weighed ( 10.20 =m )},

"G" was transferred inte a separating funnel and
extracted with petroleum ether. After shaking, the resulting mixture
wAag allowed to stand for half an hour. Upper leyer was the acidic
Petroleun ether layer and lower layer was the agqueous layer. The
lower fraction "I" was drained down. Acidic petroleum ether extract
"J" was woshed with water twice and treated with anhydrous HESD4 for
about an hour. It wag filtered end the filtrate was concentrated,

1t was finally dried overnight in a vacuum deaiceator and weighed

(0.048 gm ), It was indicated by "K",
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The acheme of extraction is shown below:

Petroleum ether extract (C)

(1) Dissolved in Petroleum ether
{II)HaHCDB Solution (5%)

1
1
)
1
T

PEt-EthEﬁ extract ﬂqueaug extract (F)
1
-’ E
(1) Dried by 1*1{35:::-lL (1) 19 H,50,
{II)Filtration (II) Filtration
(ITI)Evaporation

1
1
1
!

T

Drymass{10.22 gm)" E " 4 M
1 1
Hon-neidie Tet-ether ' '
extract Acid soluble Acid insoluble
fractions{G) fractions{Reaidue) "HM
! :
1 1
t ]
) '
Filtrate Dried by vacuum
deasicator
T
i .
! !
Tat—-ather Drymass(10.20 gm)
™~ :
I 1
T ]
t t
Acidic Aqueous Acidic pet-ether
extrnet (1) extract (J)

1
1

. I
Iriead b? MESDu
1

Evaporation,Filtration —--

”K” (Dr. Oq_a)
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3.7.9. Investigation on "BL";

4 small portion of dried "E" was digsoved in petroleum
ether., The =olution wag spotted on a thin layer chromatographic plste
and was pleced in the solvent tank containing the solvent systsam
pet-ether: chloromform {1:1,1:4) and aleohol : pet-ather (1:3,2:3,
1:1), no suikable separation was attained in this cume, But the pre-
sence of a mixture of three compounds was visibhle. So the mixture
wvag not separnted in this way. From this investigation, it wos found

that the suitable solvent system was pet-ether: ethyl acetate(9:1).

4.1.10, Fractionation of "E":

A column (60 x 2.3 cm ) wae packed with silica mel
60{70~230 Mesh ASTM,E5 g) using petroleum ether as the solvent, A
aglution of "E" (3,012 gm) in 2 ml of petroleum ether and a few
drops of ethyl acetate wasg carcfully put on the top of the column
with +the help of pipette. The tip of the pipette wag placed apainat
the wall of the column just above the surface of the abrorbent,while
the gsample seolution was slowly drained from the pipette., Care was

talten not to touch the packing material,
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When the sample wag adsorbed on the top of the

giliea gel, the vacant space above wag filled with petroleum
ether and ethyl acetate. About 5 ml fraction was collected in each
teet tube, Each fraction was concentrated and spotted on t1lc
plate. Column was eluted with gradient elution with petroleum ether:
ethyl acetate. Fraction—EH : 1 to 9 test tubeszs were blank,

Fraction-E, : 10 to 22 test tubes wers combined and
evaporated to dryness. But the amount was very small and further
study was not possible, But the pregence of a spot with Rf = 0,64
was noted,

Fra-.ctic-n-HE5 :+ 23 to 34 test tubes gave same meterilal,
They were aombined and evaparated to dryness with Rf = 0.71-
But the amount was so swall, further investigation was not possible.

Fracticn—E4 : 35 to 55 tast tubes were . identical on
tle plates containing solvent system pet—ether: ethyl acetate
( 3.5:1,5 ) with R, = 0.61, Put the amount was =so small, that
further study was not pogsible.

Fractiun-E5 : 56 to 74 test tubes gave same material.

They were comblned and evaporated to dryness.
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Fraction-E

5 7% to 185 test tubeg gave same material.

But they wera mixture. S¢ further study was not possible.

Fractinn—Eb : 1BA to 194 teat tubes gave same material,
They were combined and evaporated to dryness {Rf = 0,88)« Fractions
E,1 - E? on evaporation, gave guch a small amount of material, that

further investigations could not be carried out,

Fraction—EE : 195 to 196 test tubes gave a single spot
(Hf - 0.80) on ‘tle with petroleum ether: ethyl acetate{%:1).
Solvent from the test tubes were combined, evaporated to drymess and

weighed { 2,6280 gm ).

Fract:icm—E9 : 197 to 199 test tubes gave tailed material,
They were cambined and evaporated to dryness.
Fractinn-EqD: 200 to 275 test tubes gave same material,

They were a mixture and these test tubes were combined,

Fraction-E 288 to %25 test tubes gave game materinl,

11°

They were combined, evaporated to dryness and weighed,

Fractiun—qu: 226 to %65 test tubes gave same material,

Fractiﬂn-E13: %66 to 375 test tubes gave game material,
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Frﬂction—E14: 376 to 445 test tubes gave same material.
The material composed of three corponents were S€6n. But the amounty
of material are so small, further study was not posslible,

Fracticn-Eqﬁ: e to S46 tegt tubes gave mixture of
compounds and the columm wWas waghed with pet-ether.,

Fraction-Eg—Eq5 contained trace amount of compounds,
Hence, further study of them could not be carried oub,

Fraction contained in teat tube 400, on tle conteining
solvent eysbem(pet-ether:ethyl acetate) (5:1) showed four spots,each
having R, value = 0.37,0.51,0,75%, 0.85 respectively. But the amount

bl

was so small, that the compounds could not be further separated.

3,1, Cheracterization of the Isolated Compound Ea(T1)=

Compound - Eg

Fhygical Characteristics:Yellowish white waxy gubstance,

Thin loyer Charomatography(tlc): E, wae digsolved in

petroleun ether spotted on tlc plate containing a solvent aystem,
petroleun ether : ethyl ncetate (3:1). The compound gave & single

gpot with Rf value 0,80, This compound was indicated as Tq,
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Proton Mapnmetic LResonance gpectra(pmr)Examination of EB(Tﬂj:

pomr spectra were Trecorded on A JEOL ¥X 30 apectrovhoto-
meter using dauternchlornfurm(GDGle ag glovent with tetramethylsilane

(1M3) as internal standard, showed the following sigpnals:

(i) a triplet ceatred at &» 0.88
(ii) =a einglet at = 1.25
(1ii) = triplet centred at 2,3

(iv) a2 multiplet centred at S 4,28

UV-8pectrum: Absorption in the near unltraviolet with the

maximum at )\ma}c = 290 nm characteristie of )GzD, of an ester.

Infra red Spectra(ir): The ir absorption spectrum of comp-

ound EE showed the Following charasteristic :

WX ),;ra:mzt"f1 Characteristic groups
2920
0-H Stretehing
284C

1750 C=0 Stretehing
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1375
1465 C-H Stretching of-CHy
1450

725 C-H Stretching of-CH,

Mass Spectra : mfe 52%, 495, 467, 423, 390, 267,

3%9, 285, 257, 211, 199, 183,

123, 109, 95, 71, 57,

n/e 367, 336, 323, 296, 289, 263,
246, 219, 205, 184, 477, 149,

119, 111, o4, B%, 71, 57

Melting Point Determination{mp):

mp : 43 = 44°C, weight = 66mg(0.38%),
Seluble in pet - ether (40 ~ 60°C). It is a waxy type

compound.

2. 1.12. Trituration of Alechol Extracta:

Alecohol extract (D), which was obtained after extracticn
of petroleum ether was dissolved in chloroform and kept for a few days,
The chloroform solution was filtered and the filtrate was evaporated to
dryness and gave a dark brown substanca{0,7298 gm). When ethyl

acetate was zdded to the above substonce some dispersed material was
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geen to be present in the ethyl acetate sclution, The dispersed
materiel wag seperated by centrifugetion { 0,6966 gm ) and the
athyl acetate solution waa evaporated to drynmesa ( 0.0332 gn ).
Ethyle acetate goluble portion on tlc plate showed g mixture of
compounds which was difficult to seperate, The other part wasg
indicated ma "I" { 0.6966 gm ) and was used for fubthar investi-

getion,

Be1e13, Thin Layer Chromatography(tle) of “L":

4 small portion of "L" was dissolved in ethyl acetate
and tle wag taken containing solvent system pet-etheriethyl
acotate (24:1), In this case, pet-sther : ethyl acetate was found

to be the mosgt suitable solvent system to separate four componenta.

31214, Preparative Thin Layer Chromatography of "L":

Fraction "L" (0.6966 gm) conteining four components
wag eeparated by preparative thin layer chromatographic¢ method,"L"
wag dissolved in ethyl ecetate and run on ptle plate, This plate
weg put into pet-ether : ethyl acetate (24:1) solvent eystem and than
driad for 2-3% hours aond developed in the iodine chamber,The four

components were then separated individually,tlec wag taken from
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thege in@ividual fractions, 411 fractiona showed & aingle

individual spot.

Fraction - 1, was seporated from the uppsr part of the ptle

plate, this was indicated as T3'

Fraction~ 2, was seﬁaratad from the middle pert of the plate,

this wag indiecsted as TE'

Fraction - 3, wag the third part of the sample and wasg
present in small quantity, Hence, further atudy

could not be carried out.

Fraction - 4, was in the base of the ptle plate and was A
mixture as obgserved from the tlec. This emount
wag used for further study, Thig fraction was ocbtained

from thae fraction "L" and hence was dennted as "Lﬁ".
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Z.1.15, (a) Characterization of the Taolated Gompound(TE):

Physical characteristica ! Yellowigh white gummy substance,

Thin Layer chromatography : This agubgtence was diasolved

in ethyl acetate, spotted on tle and developed wlth solvent system
petroleum ether: ethyl acetate (24:1) and then developed in iodine
charber, 4 single spolt was obtained, The compound gave a single spet

with Rf value 0.55 . This compound was ipdicated by TE‘

Proton Magnetic Regonance Spectra{pmr) !

pur spectra, wers recorded on a JEOL FX 90 spectropho-
tomete r uging deutercchloroform g solvent of teramethyl gilane
(MS) ag internal standard, showed, the following signals :50.84(%),

1.25(8),1.57(d), 2.3(%), #.25(m), 5.26(m),

Infra red Spectra{CHCL, }: Ymax 2920, 2850, 1740, 1460,
b

1100, 960,and 725 cm s

Mass Spectra: GO - Mass spectra of the fraction TE

showed two peaks. The molecular ion of ths subfrecticns of TE wWore

established by running a mass spectrum,



m/e 285, 257, 211, 183, 167, 149, 111, 94,

83, 71y 27

m/e 523, 495, 467, 439, 423, 409, 395, 339,

285, 257, =211, ‘183, 129, 85, 71, 57

Melting point ¢ It was B gummy type compound, therefore,

no melting point was taken,

3.1.15. (b) Characterization of the Isolated Gompound(T5}:

Thysienl charaeteristics i Yellowish oily compound.

Thin Layer Chromatography: T3 wag diggolved in GHGLB,

apotted on tle plete and developed with golvent system poet—-ether:
ethyl acetnte (24:1), The compound gave a asingle gpot with R,

value 0,92,

Infra Ted BpectTa(CHCL,): Vimax 2920, 2850(s), 1460

1380, 1220, 9760(s) e )

Proton Magnetic Resonance Spectra(pmr) (GDCL3):

S 0.88(d), 1.25(s), 7.25(8),-
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Mages speetra: m/e 366, 351, 295, 267, =239, 211,

167, 139, 125, 1M1, 8b, 1, 57

n/e 322, 295, 281, 267, 233, 211,

18%, 169, 41, 111, B85, 71, 57.

3.1.,16. Investiration of Fraction "L#”:

A emall portions of fraction "Lq" wag digsolved in ethyl
acatate. The solution was spotted on & thin-layer chromatographic
plate containing solvent system, pet-ether: ethyl acetate(3.5:1.5).
Two indiwvidunl spotg were observed. By changing the solvent system to
pet-ether:ethyl acetate(3.2:1,8), three spots were completely separated

fraom one another,

2.1.17. I'reparative thin layer chromatography of fraection "Lh”:

Portion L, was dissolved in ethyl actate and was put on
preparative thin layer chromatographic plate,The plate was dried and
then placed in the solvent tank containing pet-ether : ethyl acetate
(5,2.:1.8j and the plate was btalen out before the golvent front

renched the btop of the silica bed, It was driad in the air and then



developed in an jodine chamber when three spots were visible. One
part(M) was in the golvent front, whose R, = 0.89, other was in the
middle (N) and the leet part was in the base line{0), which was &
mixture of two compounds were seen from tle plate. Fraction "M" wase
in small guantity, hence this emount wes not taken for further astudr.
"O" wag eglso in small gquantity and hence was rejected, The fraction

"MN" wag Filtered and dried,

. 14718, Characterization of "N":

Fhygsical characterigtics : Yellowish oily type compound.

Thin layer chromatography: "N" wea dissolved in ethyl

acetate, spotted on tlec plate and developed with solvent aystem

pet-ether: gthyl acetate (3.0 : 1.5). The compound gavs & gingle spot

with Rf value 0,4, Thig wag different from the compound T,, In this

case compound was indicated as Tq.

Proton Magnetic Resonance Spectra(pmr)(GDGLa):

o 0.87(t), 1.24(%,sh), 1,5(1), 2,2{(t), 4.13(q),

5.3(d), 7.25(8).
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IR - spectTa(CHCl,) Yimax 2920, 2850, 1740,

Wm0, 1370, 1160, 1040cm . -

n/e 312, 310, 284, 279,

L

Mags spectra

269, 264, 241, 239, 227,
202, 213, 483, 167, 157,
g, 137, 123, 11, 101,

B8, 83, 69, 4.

Feha 19, Thin layer chromatography of Alcohol extractivos:

A small portion of dried alcohol extractives was
digsolved in absolute alcohol. The solution when spotted on a thin
layer chromatographic plate containing ethyl acetate: aleohol (1:1),
gave tailing end, Different ratios of mixture of ethyl acetate and
aleohol (4:1, 3:1 )} , of which athyl acetate: alcohol (2:1 ) was
suitable to separate two components, but the tailing end persisted.

Hence, further investigations were not cerried out.
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Aetels Collection and Preparation of the samples:

Betel mut (Areca catechu) was obtained from the region.
of Barisal as a finely sliced one and dried at room temperature, Thisg
wag cut into gmall pieces and herein after called the erude nut.The

resulting sample was used for investigations.

2 Pe Determinetion of Moisture Conbtent!

The crude nut (7.75 gu) was taken in a weighing bottle
which was previously cleaned,dried at econgtant temperature (105°¢) and
weighed.The game procedure was applied ag in Batch-=1.The result is

shown in Table-~Z,

Rl Determination of #Ash Content:

The crude nut(7.55 gm) was taken in a previously cleaned,
dried and aceurately welghed porcelein crucible,The same procedure
wag applied ms in Dateh-1, where the agh content was determined.The

razult ig shown in Table - 2.

3,2, 4, Extraction with Petroleum Ether { b,p 40-60°0)

The ecrude nut, which was packed in cloth bag,
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( 302.79 gm ), was extractod with petroleum ether (b,p.30-60°C )
in a plass soxhlet for six hours., The same procedure was aphlied
ag in the Batch - 1, where crude nut was extracted with petroleun
ather (b.p. 40 - 60°C ), The amount of extractives from pet- ether

extraction is given in Table = 2,

2.2.5. Extraction with Absolute Alcohol:

The extractive free powder { 201,15 gm ) obtained alter
extraoction with petroleum ether { 10-60°C } wag then extracted with
abzolute alcohol in the same way as described in experiment No.(7,2.4.
The absolute alechol extracts were combined and concentrated, The
amount of extraectives were calculated by difference and the resgult

ig given in Table - 2.

Z.2.,G, Extrasctives obtained from (3.2.4,):

The exbractive obtained from (3,2.4 ) was evaporated on
a rotary vacuum evaporator at about 40 —45°C to a dry mass, cooled

in a dessicator, and weighed, It wag marked as "P", Similarly, the

extractives obtained from (3,2.5) was evaporated to a concentrated
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moss and stored for analysis. It wasg marked as "Q",

Betel nut (crude pieces )

1
1
1
F
1
1
1

Pet-ether { 40 - 60°C )

- -y

Pet—ether extracts(P) Regidue
{ 1.6385 zm )]

-k

Absolute alcohol

- — -

- —

Aleohol extruets(Q) Regidue
{14 .68 gm )}
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Table Hop - 2

Batech - &2

Proximate Composition of Betel RNut

% Constituents

1. Moisture 48,28

2, Asgh el
%, Jetroleum Ether extractives 0, 5411

&4, Abgolute Aleohnl extractives 4.,.85021

Zula? Preliminary Examination of TPetroleum Ether Extracts "PY:

P ( 1.6385 gm )} was dissolved in petroleum ether. It
wag then treated with sodium biecarbonate molution ( 5% ) and the
extractives were transferred intoc a separating funmnel. After shaking,.
8 white precipitate gettled at the Dottom ol the flask., The supernatant
heavy liguid was, carafully decanted off and the white s0lid mass Rq
was collected ( 1.02 pm ). The heavy liquid was further concentrated
at reduced pressure at 5005 when 4 white yellowish mass HE Was

obtained, This RE fragtion was the mixture of several compounds on +le



plate, S0, further study was not poesible,

3.2.2. Study on Maas R1

The white mass H1 wes A complicated mixture of more th&n
three compounds ag revealed by thin layer chromotography plate,.
Elution with petwether and ethyl acetate in different proportions
yielded four fractions. One of the fractions was seperated as a purd
compound and denoted ae S. The other fractions were found to be

mixtures of two or three compoundag.

TeleTe Examination of Fraction "35"

Fraction "S" (26 mg)}, melted at 56-§E°C_ 1t was completaly
soluble in petroleum ether, but partly saluble in carbon tetrach-
loride, ethyl acetate, chloroform, acetonse on werming end insoluble
in methanol and ethanol, It gave only one gpot on tle plate
containing the sdlvent system pst-ether: chloroform (1:1), But
further study was not carried out. The Rf value in pet-ether :

ohloroform (1:1) for this fraction im O.#3. Similarly, the R, value
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'in ethyl acetate : pat-ether {1:1) and pet-ether : chloroform

{3:2) are 0,47 and 0.57 regpectively.

3e2a10, Study on Mass "Q

4 small amount of 1,025 gm (Q1), which was taken from {(Q)
wag completely soluble in ethanol but inscluble in pet-ether,
acetons, carbonterachloride, chlorofrom, The brown mass Q1 wes 4
complicated mixture of atleast & or 7 compounds a3: revealed by tle
plate. tlc wae token from Q1 containing the solvent system pét—ether:
sthyl acetate (1:1), amleohol t: pet-ether ( 3:2 ), ethyl acetates
chloroform {5:2), ethyl acetate : alcohol (211), The tailing compounds
are obtained, and hence no suitable peparation was obtained in

this case. So, further examination was not done.
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