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Table 3. Pmduciiotr ofsreca trut by country sitrce 196l (in
millions ofaotroes)

1911 I9EI t 99l 2001

B.nglrdcslr 6295 23 369
lndi. 120 mO l4lmo
hdoncsia ll mO 15 0m
Kcnva NA NA
Malaysia 6500 / 3mO
Maldivd I I
MyMmd 8m0 19 zlj
Taiw, Chira' 3718 l0 075

Tlailand NA NA
world 12E128 423296

25 05t 24120 4? 0@
195 900 2tE 5m ll0 000

lE m0 72at2 36 2m
NA IOO 90

2 500 40oo / 2500
5 16 37

25 807 32210 5t 461
24l5E lr I 090 t65 076

NA ti 250 20 Jm
583 242 a92316 1305',132

Irom FAo(2001)
NA nol .vaili,ble
' rrom Council ofA8iculrur., ROC (2001)

graphical cuhivalion in South and South-East Asia and in (he Pacific basin was givcn by
Furaiado (1933). Areca nut for chewinB is obtained exclusively from lreca catechu,
which is b€lieved ro be native lo Sri Lanla, West Malaysia aod Melanesia (lARC, l9t5a).
This tropical palm ree bears fruit all year, which arc ovoid or oblong wilh a pointed apcx,
meast ring 3-5 cm in lcnglh and 2-4 cm in diameter. The outcr surface is green when
unripe and orange-yellow when ripe. The secd (endosperm) is separaled from a fibrous
pcricarp, is rounded with a lruncaled base and is opaque and buff-colourcd with dark
wary lines. It has a characlerislic astringent and slighlly bitter taslc and is consumed al
difl'erenl slages of maturily accordinB to preference. An individual nay consume the
whol€ nul or thin slices oflhe nut. in iLs natural slate or after processing in many forms.

The nut may be used fresh or il may be dried and cured b€fore us€, by sun-drying,
baling or roasting (Iable 2). Arcca fruit may also be boiled and fermenled (in easrem
pans oflndi4 Sri Lanka) by covering ir wilh mud 1() soften lhe nu for consumplion. Tltese
trealmcnts change the flavour oflhc nut aDd its astringency. In Taiwan, China, areca nul
is most oflen used in lhe unripe stagc when il is grcen, like a small olivc-

Areca nul is known colloquially in Hindi and other languages in lndia as supari; ir is
called puwak in Sri Lanka. 8ra in Sylheli (Bangladcsh), mat in Thailand, pinang ;n
Malaysia, dala in Papua New Guinea,puSra in Guam and ,(m-prsl in Myanrnar (lARC,
1985a).

Chemical coDstituenls

Comprehensive analyses ofthc chcmical composirion ofarcca nul have been rcponed
and revicwed (Raghavan & Baruah, 1958; Shivashankar et al , 1969:' Arjungi, 1976,
Jayalakshmi & Malhew, 1982). l he majo, conslitucnts of thc nut arc carbohydraEs, faE,
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BE]EI--QUID AND ARECA.NUT CHEWING 45

protcins' crude fibr. poryphenors (fravonors and ."nnins), arkaroids and min€mr ma.erThe rangcs in concentration of the chemical corxti._o oi"r",,ui"r" g;;;l;i;;;
and 5. Variatiorls in rl. concentraliorls oflhe vario* .o*titu*o ,rf o.1r;;;;;;;djfferenr Bcqgraphical locarions and according ro rh. d"gr* 

"f 
,;;!.;r#;;;;;;.

ch€mical iDgrcdicnls, trruins, alkatoids and some m;.a. ,fra,.ry f,ir" 1,..]"*i"J";,ilvity €nd adversc effecB on tissues have been subjecte,l ro a"ta;tea slrray. 
.

-... 
Plmh*olt (flouorols, ronnrrr) constrrure a iarge propo(ion ofthe dry weighr ofrhentul rhe ranges in concentralion of polyphenols in unpocessed a"a pr*.".i"r" ar.

:l^.: :i}.b,: . and 5..Thr poryphenot conrenr c[ I nur ,ry ,",y'a.p."Jire 
"] fi.teBton wh.te Areca cateclz is Erown- irs degre€ of marurity ani iu pr*.*f'r.iiJ.Thr rannin conlcnr is highesr in unripe areca nu.. and decr€ases sublranlierv wi,h

rncreasrn8 matunty (Raghavan & Baruah. 1958)- The roasted nur po"s".r." ,t. iiJ..,avemgc conrent of knnins, ranging from 5 to 4 t% (mean, 2t.4%;, ,;"-;;;; ;;,content of sun-dried nurs is 25%; and $e lowesl levels arc seen fli U.if"a rr"*. *]ri"i,conlain l7% (Avang, | 9E7).

. ^ - 
Polyphenols arc responsi ble for the astdngenl raste of the nu (RaShavan & Baruah,r958).
Allalo ls Among the chemical consrrruenr. alkaloids are lhe mosl imponant biolo_gically The nut has b€en sho$,n lo conr.ar r, f.^,.i, "fr,"ilfflfi;:'ffiffiiJ:;(arrcoline, arecaidinc. Euvacine and guvacoline) tf;gure lt have becn con.l;r;;; ;;:rrrreo In Drochemrcal studies {Raehavan & Raruah. IS58: Huan8 & M.f_.irf,, igi,i J.ra

1,-!!-l,1Tr\ 
Arecotine.is grnei y rhe main alkatoid. n 

" .ig* I" .";".rr",i;;arccotrne rn unproccss€d and proccssed nur are given in Tables 4-and 5.The contcnr in lhe four maior alkatorrts-ofiesh 
"r*, ,rt.i",r.a from Darwin,A..slralq have b€en dererrnrncj by high_performancc Iiquid chromarogr-arh; ;T;il';1.

Table 4. Ranges itr concetrtration' oflhe chemical
cotrstilueots o, a variety of uoprocesscd grecn
aDo npe areca nuls

Gren (un ipe)nur Rip.nur

Totd polysaccharidcs

Codc fibr.

69.4 14_l

113 210
6.7 9_4

E.r t2.0
a2 9.8
t72 298
0I{I{
t.2 2.5

36.9-56.?
17.u25-7
6.2-7.5
9_5 t5.t
I L4-t5.4
[.t-t7.8
0.124.24
LI-r.5

liom .la).latshmi & Marhew rI9t))
'P.rccnrdsc b6cd on dry w";gr,r (.i..pt ."*r,,"y

Ir)
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Table 5. R.Dges iE concenlratioD' of some cbemical constiluenti of a
varie(y ofprocessed areca nuts in lndia

seplcs
en1scd

Crud. Tot tpoly-
IibG(%) sccha.idB

t%J

Fa'(%)

Chali

Ballu
Ch@r

Chalaladi
Nuli

7.1 34.9
lt 7 25.0
r96 -45.9

15.2--4 t.1
22.4 55.2

24 94).7
t6 9-18 0

l20 l9.l
190 47.9

0.t o.7
0. t-o 5 /
0. t-o.?
0.2-o.9
0.1 0.9
0.I-o.9
0.2-{.8
04{.9
0.6-{.9

14.3 26.3

t3-0 27.3

l1-5 2a-2

9.2-?E 2

t4.2-27.0
Il.r 28.1

B.l 26.6
22.\.26.9
t6.4 27.7

4.9 24.4 7.1-t7.4
t2.t-tE.t 8.o l4.l
6.E-tE.t 5.4 13.1

J.l lE.5 5.,L1t.5
4.3-t't 9 3.t-t2.3
5.9-t7.6 5.1-15.2
5.5-t2-l 5.91.?
?.t r0.5 5.1-14.9
3.7 t3 8 3.6,6.0

Fom Shivashd-ke e, .l ( 1969)

' PeenLs6 bas.d on dry wcishl

l'igure l. Chemicel structure ofarec, alkaloids

cooc"'i 
(y'oo' ry*' o"".,''f,' 'i 

i
Ar..ol'.. Arcc.idi.. 6uY.ciD' Guvacoline

Fom Mujmdd e, a, (1982)

l able 6. Alkxloid conlcnl ol lrcsh
arccr nuts from I)n'-in, Auslralin

0.1(H).61
0 I l-{.66
00l{(X,
0.19 {.72

From lluMS & Mcl.ish (1989)

'IPcrccnhBc nol specifi.d, Probably bNd

l?r-
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Thc levers werc sriBhrry higher than Ihoseokerved for rndian and papua New cuin€annuts. The aurhors concluded that rhis d
e."phi"a *ftri"* rri,;;;:;ffi,'[H;*e mav resulr rrom scasonal and seo-

. 
^ 

In an agucous cxrract of Taiwancse bctel quid_cornposed of fresh areca nul betelrnllorescence and red lime pastc (g0.5.12 ):/ oy wergbt). arecardine was !h€ most abun_dant alkaloid {?.51 mg/g dry w) and !uv,
No cr*ns. i. rhe r;,ir: ; #'il";:':I:-lhe lea'' abundanr (0 26 m ctE d,v wtt
pro*ss oi freeze-dryine (i;*;;;: ,;iri*'*ed 

dunns cold srorase or during the

txamrnin8 volarilc alkaloids in areca nu lsourcd unspecifiedl by gas chromat<rgtzpfiy-rnass spcrromerry. Hotdswonh pr al (rdc8) 
",a 

s.t'f "i,i lrdsi;*#;t"presence of at leasl six other rela1ed allal
Ilrese wcre iacnrrfiei as';;;'ji.l;;'#:': :l 

addirion ro arccoline and guvacoline'

ana etlvt-ru-merrryipiplri;;:i;;;;;;^ "'tvl nrcorinate ethvl nicorinare merhvr'

ain"-l -."rtoryrri'.. ' ' ' -" ' ' '" ' 
uul' rd le and crhy l-/v-methy l' I '2'5'Glarahydropyti-

Wde vadations in fie arecoline conknl..,"iurry^,",irlut.,,s:';*r;;;::T'r"'#"::,u,,T,";"T,^.;l::Hfl 
ff:T,I

"/ "/., 
1986) Arecotine conlent rs redke.t r.

n 
".onr"ni 

;.,.a,..J r,l,,' ; .l"o il;;"i:f ::T tycssins or rhe nur ( wans. r eEs)

bv 
.soakine 

in ;"'--",,f,; ; ;;";; ; 
/o Dv strn-dryrn8' ro l'2e% bv 

'oasins' 
ro 0.77o

boilinS rhc nur tn u tiquo, ourrin"i ;r#,8r 
In waler (Awanc' 1968) Th€ practice of

incrcase rhe arkaroid coi";,;;;;,;;,:,X-prcvious vear^ s boirins is designed ro

r t ",",r o r,o. po i,, i), ;;.:;iil", t' *"' et o/' l eE6)

vanadrum, manganese. copp.. *d bro.in.:of 
todium magn€sium' chlorine calcium,

orher chewing marcriars,;:,;;il"";;. i;;:,Y:',: 
measured in areca nuL pan nasatu and

obrained for areca 
",, *";i;;;;;il il:ed 

K,nsdom (Rid8e.r a/., 200I ). Tle vatues

lL: 1..'*., *;; il;#;iy'.n-"*:;il'JTffi: J:ffi :;l :'.T"1Hil..;?'l;erements rn arcca nut. bclei leaf, slaked Ii,
Filwe 2ltaidt ct at.,2oo2). "me and rarechu are shown in Table 7 and

In vicw ofpossible llbrogenic, mutaseni
contenr rn sampres of raw -a rro.....a ir".'t "'i 

loxic elTec* of areca nul' lhe coppei

hislrer rhan rhai r"und m;;;;ffi;;;#::r wa\ anarvscd and rcponcd to be m,ch
rseT) I he mcan.;;ffi#:I JH:i-''l''::on:""' o' n"ans {rrrvedv'I a'l'
avairabre a., a n ur -; i; ;; ; # ;;lllL;'",":IHr:1, l.fi ",."Th 

.,9# 
i'"H,:llne copper coslcnt ofproccssed areca nut rva

{copalan eral. Is8qr. -os lound Io bc 2'5 times thal ofthe raw nur

Areco-nut-derived n itrosam,nei: No sru.i,*,-d.,*"d "i;;;;;.; ;;;:d; ,l:llfr ,i::i,:f "#j.?i:"*T[:,,#;:

\"3
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Trble ?- CotrceDlration' of trace elements itr betel_quid

iDgredierts

 r.ca.ur Bclel leai Slalcd )ime

ct (rdet
Mn (r/8)
Fc (rdr)
Co
Zn lpC/c)
M8(lrgc)
Na(pdt)
K(%*1)
Ba (pC/s)

ca lttdg)
Ga
Al(pdc)

Ti

Sn 0rrc)
Sb

As (rdc)
S.
llg
cl (%wl)
Br(Fgc)
Cs
S.
Rb ([e/g)
Ta

C€{lldr)
Nd
Sm

Eu
Gd
Tb
Dy

ltf

0.J010-06
47 !6
75 18
27 ):4

2.810.4
t2t ! t4
0.4110.04
t.710.3
t.2 ! o.2

91t
2.910-5
t2!2
t4 !2
Itr3
t.4 I 0.2
t3 t2
0.34 i O 0.1

120120
6l I
0.t 5 10 02

7.210.9
250140
1812
57 !7
71t

0.2410.04
l0!2
23!4
511
2t 15
1012
t2!2
EJI
t8t2

0.4610.06
380alE
l7l !21
t321t6
t6-6!2.2
6.21:O.9
793 ! 95

4.42 !O.44
15.4 i l.E
4.E10.7
t 613
5-7 t 0.E

26!4
1616
26!4
'1-2 ! LI
46!5
183 !2.2
3E r5
91t
0-5510 1

7.t 1 0.9
?11
33 r4
225 ! 2l
9!2
17i 4

t.t410.20
lE12
1515
7!t
t2 !2

1012
?81 t3
981 t2

l9-2 !2.9
57.t 1E.6
t90129
66!9 t
t_2410.t9
l.l0 t 0.06

67 !7
00ll t 0.002
16.0!2-4

511
'1-2 ! l.Z
t5 !2
4E!7
ltiJ
94i1.4
404 i 60
0-28 t 0.04
?018
8il
Nt)
0.4610.0?
6l I
274!41
20-2 ! 2.4

1816
2958 + 473
8.5 i l.l
t6 !2
I9t3
r201 20

18!6
901 l0
26.t 3

t47156
7a!12

7.3 ! t-2
t70 !20
5t56 !774
22501360
I -77 !O-21
t9-4 !Z-9
6424 !964
0 46 1 0.07
7.1! t.2
12.6 t 1.2

5E19
I E-4 10-2
67i l0
73! t2
E91tl
21.t 11.4
I l0O:t 200
5. i0.E9
t0451 | t8
t2 r2
o.06rt r 0.01

0.6110.0r
14 rm i 2 t00
24901198
232 ! 37

m r lEo
7300 J 1022

20.613 I
2l tl
5liE
296 + 44

l2l l t8
l8r 4

2.t42 !343
I 200 ! 200

From 7-aidi ., a/. (2002)

N.l\. not applicable; ND, nor d.lccEd

' Mcan t $andard d.viarion of fivc dctcmittalions

' Values eiprcrscd in nE/g drywci8hl unlcs othcNis lpccifi€d

r?1



Figurc 2. Trscc clemenls found in lhe mailI ingredients of betclqnid
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1.1.3 Betel leaf

The most common accompaniment for chewing areca nut globally is the l€afofprper
,e//e. This has led to areca nul being labclled belel nur'in rhe English literaore, b$l rh€
Working Group does recommend this nomenclature.

Belel leaves contain betel oil. a volarile Iiquid, which conrains several phcnols inclu-
ding hydroxychavicol, eugenol, betel phenol and chavicol. \,iramin C (1.9 mde) and a
laBe amount ofcarolenes (80-5 mB/g) have also been reponed (Wang & Wu, 1996).

Mean concentrations of 36 race gl€menls in berel leaf are disted in Table 7 and
Fig]l,c 2 (Zaidi et a1.,2002).

f.l.4 Betel inlotescence

Apart from the leaf, other parts oflhe vine such as thc stem, inflorescence (also calted
flower or pods) or catkins are also consumed with areca nut (Tables I and 2)_ Consump-
lion oflhe inflorescence is common in Melanesia and in pans ofTaiwan, China, and it is
moslly added lo the quid for its aromatic flavour.

Betel inflorescence corlains a high concentrarion of phenolic compounds including
hydroxychavicol, eugenol, isoeugenol, eugenol methyl csler and safrole (Hwang e, a/.,
1992; WanS & Hwang, 1993). Concentralions ofphenolic compounds in fresh piper betle
flower, delermin€d by high-performance liquid ctrornatographic analysis, are lisled in
Table t. Safrole, rhe major phenolic compound, is a possible human carcinogen (IARC,
1976).

]'abls 8. Conccnlralions of phcnolic compoutrds
in trcsh Pipet be ? Ilower by high-pcrformance
liquid chromalograpbic aoalysij

Mole.uld (-'oncotmlion
*ei8hr (E) (mgs frcsh sl)

E!8€nol

162

l5r

l7E
l6r
318

l5l5

l.5l
l8t
t8t
l

Fmm Hwo8., a/. (1992)

I 1.5 Slaked lin"

Slaked lime (calcium hydroxide) is ofien combined wirh areca nut (Table l). In
coaslal areas, it is obtained by healiog thc covering ofshell fish (sea shells) or is harvested
from corals. In cenEal pafls ofa country ir is quarried from limesronc (Tabl€ 2). In thc

\7"b



BETEL.QUID AND ARECA-NUT CHEW'NG 5 I

Asian markets, slakcd ,ime is sold as a pastc mixcd with watcr which is white o, pink. lnPapua New Cuinea. stated lime is avaitabte in rhc p";;.;;;#;;;;J; *;JI*n,
containers,

, , 
Free calcium hydroxidc, iron([) and magocsium(I) w€rc measured in 25 samDlcs of

:*:lI: *i Papua New Guinea, aDd tar8e variations in rheir concentrations wexIound ( Na r r €r al, | 990). Mean concent rations of 35 lrace elements ,".rur"d in .t"r"afimc are lisred in Table 7 a^d Fignrc 2 <Zaidi et ol.,2OO2).

i.1.6 Cabchu ' ,

. ^Catechu 
is an astrinSenl, rcddish-brown subslance which is oflen smeared on lhe betelleafuscd ro wrap the ing.cdicns ofb€lel quid. Two ,";, rye", "f ""r""ir;;;; ;Odependjng or rhe rree or stuub from whichihe ca,."hr;; ;J;;;;;;;i;?;. fi",yp" gf "ll::l: is prepared by decocrion -a .*rru"rion iro, rt,. i-#*l#., i",1',"cotechu, Wrlld. (N.O. Leguminosae), a uee indigenous to lndia and M;;;';';"somerioes referred ro as brack carechu orcurch. Thi ,uin;;;;il;["i,l"irr,.

1l!-{Z-\lSUO, 
acacarechin (2-t0%), qucrcetin a"d 

"",""h, 
;;. ;;;;;il;#:;,

rs an aqueous ext "acl prepared from .hc leaves and young shm.. 
"f 

U*i""-C_rrii",Roxb.. (N.O. Rubiaceae), a ctimbing shrub indigenous ro"the V"fry ir.ii*f"-_1.'i,.ijsomerimes refencd ro as pale calechu u gorir. The,nrl; ;;i;.;;;T; 
"?;;;(7-3't7o). calechu-rannic acid (22 S0%). querc€rin and carechu rcd rCounclt;;,; ;;;]

maceulrcal Sociery of Creat Brihin. l9l). tn addition, l, N".il ;;l;;, ;;;;may be dcrived from fie sun-dried por:ndcd barr. "i u,n*ii^' iri,iiri..i"r],rcferred lo as rarg lo (Mor.rgne 
"r 

rt. i9E21.

. 
Mean concenrations of i5 trace elemenb measured in catechu are listcd in Tablc 7al,d Figwe 2 (Z-aidi et at.,2OO2).

I .1.7 Tobacco

robacco is often added ro rhc quid mixnrrc. chewrnS robacco in rhe Indian sub(ontinenlrs preparcd from sun-dried and panly fermcnted. coarscly cut lr u", ot Nir,ri*r;';;;;;;.;and Ntcortuna rabacum $ilhorl funhcr proccs.rng. Sometimes t"b;."; ;';;;;;;combined with molasscs or borled bcforeu\c ( Iable 2).

L L8 Milc"tlun?ou.t udditiv"s ant conrumnanrs

Somc ofrhe mosl common additives arc lisled in Table 2,
Sago palm nut is sometimes used as an adulleranr in packages ofsun-dried or Dro(essedarcca nul. Sweel potalo and tapio.a are orhcr adLI,.r_,, (.:"ru'i"Lt ri a V;;*J ;;;:"

_. Arcca nur can hc conumuared \virh fL,ngr such 
^ ^;;;,i;'lr*;:,";;,;;:.r:"0lh:z.opus.sp 

(Borte& Gupra. I9E?) Almo:r loZ rr:riziof impr'es-o;;,;:";""i';;
India analls€d usinU thin-layer chromarography conrained aflarox;". rr,tHi:'r-nnr,'r"-mean concenuarron of anarurin B, jn rhc rnalysed .".r,", ;;';; ,J;"ij;*.1

+
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18-208 t4/(g), largely exceeding lhe commonly acccpted food limit of 5 UgAg Nin-e

,"rplc. 
"-orilin"d "on"enlration; 

of aflatoxin Br higher rhan 50 pg/tg (Raisuddin &

Misia, 199) ). Atl I0 samPles ofmw areca nut analysed in a South African study conlained

aflaloxin Br, with a mean concenrration of 5 pglk g(range,2 l-10 2ltgkg) (Van dcr Bijl

et o1.,1996').

l-2 Ar€ce Dut-based iDdu3trial packaged products

A variety ofpackageri aleca Poducts are now availabte in several counrfrs Based on

labelling, rhese iackag-ed produits may falt into any one oflh€ four cateEories described

in Secti;n l.l.l, d€p€nding on th€ substances included (s€-€ Table l)'
Two main producs irc gutla md Pon masala Gutko A a dry' relalively non-

perishable commercial pr€par;ion conlainingareca nu! slaked lime, calechu' condiments

lnd powdered tob"""o- Tlt" same mixlure wiliout tobacco is called Pa' masalo firc

-"air.t. *lr"a on lhe ma*et in lhe lale 1960s and early lc70s' Both Sutko a d pon

IrJ.or. in un r"riue foil packets (sachels) and lins which can be stored and carried

"o*.ni.ntly. 
nggr".riue advertising, targeled at fie middle class and adolescents since

ii" ."riv rqilo,,.i,as 
"*anced 

the sales oithese products ln advenisemens' pan masala

ir a"ri"La *;rpfvirg ftospitality and equaliry, as is belet quid' 
'"an 'drala 

and qutln:rc

,.r"Lout", in *U"n-ureas of ln;ia and Pakislan. especially among adolescenb and their

,.*[-ry it Srowing fast in rural areas (Gupta & Ray 2002I Ahhough $e acruat

"rJr"t.n.. 
ofrtti. ttuUlt is unknown. ils populariry can be gauged by currenl commerclal

ir,irri"i trrring,rt. Indian market for pan nrasala and gzlta at several hundred million

ui Jott"rs- m"i" p-au.rs are exponcd to all countries where Asian miSrants live (sce

SectioD I.3.20).

f J Coosumplion by geogrsphicrl region

Global estimales rePon up to 600 million chewcrs (GuPta & wamakulasuriya' 2002)'

tt ir-*.r;on ."ui.,n, p"ttems and prevalencc of consumption in diflerent countries For

tfre sak. of claritv, f,e nomenclatuie has been made unifonn throughout the section (see

Glossary A for definitions).

l.3.I lndia

Countrywide surveys on the use ofarcca nut have not bcen conducted' nor have any

",fr", 
,u*.y, t".".oniucted to invcsliSale sp€cifically the use of areca nut Sur"-eys,of

iutit, tur"'b""n 
"onaucled 

on lhe use oftobacco and olher chewing habirs' especially

lli"iqria .f,.*ing, in frmited populalions Studies ofadults are presented first' followed

i"',f,J. 
"f"f,itarJ" 

_a adoleiccnrs. Within rhcsc caregories, mral studics arc prcsenled

firsr. fotlowcd by available urban studic:'

,i,?
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I t-20t pge8), largcly exceedinS the commonly accepted food lirnit of5Ig/kB. Nine
samples conlained concentmlions of aflabxin Br higher than 50 pgitg (Raisuddin &
Misra, l99l). A ll l0 samplcs ofraw arcca nut analysed in a South African sody contained
aflalo)(in Br, with a mcan concentralion of5 pgAg (range, 2.1-10.2 pg^a) flan der Bijl
et al.,l99A.

l-2 Arec. trul-bas€d itrdusrrial pack g.d pmducts
ll

A varicty ofpackaged areca prodrrcts are now available in sevcmlcounries- Bas€d on
lab€lling, these packaged products may fall inlo any one ofthe four categories described

in Scction l.l.l, depending on the substances included (se€ Table 1).

Two main products aft gutLa and pan masala. Gutka is a dry, relatively non-
perishable commerciel preparalion conlaining ar€ca nut, slak€d lime, calechu, condimens
and powdered tobacco. The same mixture wilhoul tobacco is called po, masala. Tlte
products arrived on (he market in the late 1960s ard early 1970s. Bolh gutka a^d pan
naralo come in allractive foil packets (sachels) and lins which can be slored and carried
convenienlly. Ag8rcssive advertising, targ€t€d at lhe middle class and adolescenls since
the early I 9E0s, has .nhanced fie sales of lhe$ produc6. I n advertis€ments, pon mosala
is depicted as implyinB hospilatity and equality, as is betel q\id. Pan nasalo and gutka 

^revery popular in urban areas oflndia and Pakislan, especially arnong adolescenls, and thcir
popul.rity is growin8 fasl in nrral areas (Gupta & Ray,2002). Although fie acrual
prevalenc€ ofthis habil is unknown, its popularity can be gauged by current commcrcial
estimales valuing fie IndiaI]. market for pan nasala nd gurka at several hundred million
US dollaIs. These products are exported to all countries wherc Asian migranE live (see

Secrion 1.1.20).

1,3 Consumplion b, geogrephicel rrgioD

Clobal eslimares reporl up ro 600 million chewers (Gupta & Wamakula$riya, 2002).
This seclion reviews palrems and prevalence ofconsumption in different countries. For

'the sake ofclarity, the nomcnclature has been made uniform throughout lhe scction (see

Clossary A for definitions).

1.3.1 l,tdia

Countrywide surveys on the use ofareca nut have not b€en coDducted, nor hav€ an)'

other surveys been conduckd lo investigale spccifically lhc usc ofareca nut. Surveys of
habhs have been conducred on the use of lobacco and orher chcwing habils, €specially
bclclquid chcwinS, in limiled populations- Studies ofaduhs are prcsenled first, followed
by those ofchildrcn and adolescenls. Wirh,n rhese carcgorics, rural srudies arE presenled

firsl, followcd by available urban sludies.
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Thc tobacco included in belel quid varies from region lo reSion. ln Uflar pradesh,
,'airprlri tobacco, which isa mixrure ofrobacco with sl.ked Iim., finelycut arcca nu and
powdcred cloves or carnphor, is commonly tlsed (Wahi, 1968).

(o) Aduhs

(i, Rural studies

S€veral srudies have investi8ared the prevalence of belel,quid chewinS in limired
Fopulalion samples.

The prevalence of all chewinS habits, wifi and uithoul areca nul and with and
wilhoul tobacco, wai recorded in house-to-house surveys among villagers in va ols parts
of India (Mehu ?, al, t 97 I , I 972). There were marked d ifferences b€twcen localiriei and
some dillerences between sexcs (Tablc 9).

ln Emakulam Dislricl, Kerala, informalion on smoking and chewing habits was
collected during a survey oforal lcsions in a samplc of5099 penons aged 15 years and
oldfjr (Dafl y et al-,l9E0). Belel-quid chewing, mosrly wilh robacco, was practiced by
23.7o/o, snoking by 21j% and borh habils by 9.E% (Tabte l0). Overa , 34.jyo of men
and 32.4o/o of wornen indulgcd in thc habir, and onty abour 0.?o% chcwed betel quid
wi6ou consuming any form oftobacco.

In another hotrse-to-house survey during 1977-7E in Emakularn Dislrict, 12 212
tobacco users aged l5 ycars or older were idenlified in a rural populalion ofabour 4g 000
(G\pta et al., 1986, 1989). Of thcse, lt 412 were inr€rviewed. Among lob.cco users,
37.7% were chewers only, mosrly oI belel quid, and t4.3% bolh chewed and smoked
(Table I l). Thus, approxjmalely 50% ofrobacco users chewcd bercl quid, Among robacco
us€rs, 95.5% of women and 33 6% ot nen (of whom more than half also smoked)
chewed. Betelnuid cherring w:s mosr common in the group aged j5 years and above.

Teble 9. Prcvalcncc of chewing habils (wilh and withour
smoking) in housc-tohouse survcys among villagers in
lndia'

sanple sir Pr.talen.c of chcsinS habirs (%)

Nirh robrcro Nirhout robacco

Bih&, Dubh&ga
l)ihd, Singhbhum
Gujm'

t0 t69
t0140
1004E
t0 07t
t0 2E7

tot ?6lt

23
t5
t3

3

26
2E

05
t.l
0.4

l5
04
06

'l mm M(hla.t a/ I I97l ). unls olhrN'$ sp..rficd
! frem Mchla., a/. I l9?2,

igi
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Tablc 10. PrevaleDce of tobacco and arec.-nut habits in a

populalion >lSycars old i, Ernakulam Districl, Kerala,
India

Atl

No.

ro habir t 467
Smolineonly l0E7
Chewin8only 138

t9.6 lE2E
45.6 I I

t4-2 668

20-5 tl
t00.0 2120

67 _2 2295 45.0
0.4 t098 2 t.5

lt.9 t206 23.7
r r70 23.o

16 07
0.5 500 9.E

t00.0 5099 t00.0zf19

Iiom l)atdy et o/ (19E0)

Tablc ll. Prcval€nce of tobacco and .rcc:r_nut habits
amoDg tobacco users >15 years old in llrnakulam
Dislrict, Kerala, Indis

 lt

No.

Smo*in8@ly J3l0
Chewinsonly' lllT
Borh hahits 1554

Total 8021

($.5 r50 4.4 5480 4E-0

t4) 1162 932 42v) 37.7

t9_4 79 2-3 t633 l4.l
100.0 ll9t 100.0 ll4l2 100.0

From Cupta et at (1966)

' I obacco $ as chcwed mosly i. lh. fofm of b€l.l quid.

In 1986. a house-lo-house survey of tobacco habis was conducted among 30 544

villagers ofall aSes in 373 villages in lhrcc areas ofKolar Districl, Kamatak3, ro Sather
b&seline information for an intervenlion study (Anulha el ul., 1995). About E 16% ol
men and 29 39% of womcn had chewing habits (Tabtc l2). Wtile the conlent of the

substanc€s chewed was not defincd in $is sNdy, a cale__conltol study carried oul in
Kamataka by one of lhc aulhors ide ified the chewing habits of women as including

tobacco, betel teaf, areca nul and slaied lime and as being the only tobacco habit of
women (Carley .r 11., I994).

Ma)ra is popular in Gujaral, lndi4 espccially among the young. The Prevalence oflhis
habir increased tremendousty in the l9?0s and | 9E0s (Sinor et a/., 1990)

\g 2_
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Table 12. Prevalencc of lobacco and er.!ci-
nut habits among villageN in Kolar Districtt
Krrnatak ,lndir

55

No. 5164 5169 4891
t7.7,4. t 2l_M. 2l.T/.
16.4% 7_7y. a.1!y.

5236 ,!905 467.1

w. 0/. v/o
1E-5% 2a.7y. 30.4/.

The distribution of arcca-nul lrse and robacco smoking and chewing habi6 was
asscss€d firough a house-lo-horac surv.y in Bhavnasar Dislricl Gujara; Of 2l E42
viUagersagedl5yearsandabove(Guplas/a/.,t9q8).22s8men(20.47iofaltmen)were
chewing only and used areca nut in thc form of Dl.Na $ bctet quid wilh lobac;;
(Table l3).

From Aranlha 
", 

ar ( 1995)
' Inf.md ai bcrcl quid wirh rob@o from Cdtey ., al
( r994)

Tablc 13. Prevalcnce of tobarco aDd arcca-rul hrbits among
villagers in Bhrvtragar Dislricl, cnjarat, India

llabn

No habil
Smokins o.ly (oy)
Chcwing only(sy)

B.lclquid *irh bbacco

I 64E

3 942
I 124

2 t27
t7l
799

27

544
II25E

32.4

150
27.1

tE.9
t.5
't.t
0.2
4.8

tmm

9 325 EE.l
16 0.2

1242 I t_7
7 0.t
2-
2

l23r ll.6
t-

105t4 tm.o

Fron Guph er al { I 99E)

tE3

Habn
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ln West B€ngal, 1990 women aged lfuO yeaN attending rural cancer delection

clinics attached to a Calcutta based cancer insdrurc were interviewed aboul thcir lobacco

and areca-nut habiE (Cizlrabani et al., 1990). Tlc habit usually coDsined of chewing

betel leaf, areca nu! slaked lime, catechu and a few flavouring agcnts. Sometimes women

added zarda- Atc,al6f 23.3% rcpo(ed chewing b€lel quid, halfofwhom used tobacco in

the quid (Table l4).

Tatrc 11. Pr.vrlcnce of lobacto and areta-
rut habits in lYomen attending rural caDcer

d€teclior clinics in \Ycst tscngal' India

B.rcl quid wilhoul lobac@
Bdcl quid with tobacco

1502

226
?36

26

t990

'75.5

.4

I1.9
l.l

r00.0

From ChatEbani er d/. ( l99o)
'olhd habi6 includcd drinkin8 ad chcwinB of anisc

*.d5 ud clorcs

A study of chewinB and smoking habits among 259 rural school teachcrs (230 men

and 29 women) aged 28-63 years was conducled in lloogly Districl West Bengal (Pandey

e/ a/., 200 I ). ln rh is populalion, 5 I 
oz were currenl tobacco users tnd I 6 2% were former

users- Among lhe currenl use6, ?2oZ werc predominandy smokers, while 28% Preferred

smokcless forms ofiobacco. Some 12% ofall teachcrs chewed betel leaves wilh tobacco

(Table I5). A small fraction used manufaclured areca_nu! products such as Sulko and Pan

(il) Urban studies

Thc mosl detailed accounl of chewing habi6 was reported among l0 000 Persons

adm i(ed to the cl in ic of lhc dcnlal school in Lucknow' Utur Pradesh No less than 22

differenl belel-chewing habils were rePoned (Pindboryct al', 1967)'

Dayal e, at (t9?8) presenled a delailed rePon on chewing habils withoul a simuha-

ncous;moking habit among 57 518 lexlile-mill workers aged 35 years and above in

Ahmcdabad, Gujaral (lablc I6). Of all workers' E7l0 (15.2%) had no oral habit,22l2

(3-8%) had a currenl chewing habit and 475 (0.8%) had a pasl chewing habit, all ofthem

wiihout a simuhancous smoking habil. The data show lhal rh€ praclice ofa singlc chewing

habit is rarc.

A survey on issues penaining to the conlrol oforal cancer was conducted among 120

heahh profcssionals in the fictd ofoncology from all over India, 85% ofwhom wcre mcn

1gL



BETEL.QUID AN'D ARECA,NUT CIIEWING

Teble 15. Prev.leDce of smokiog and
chewing hsbits in rurel school leachers
of Hoogly Dist.ic! 'l,t/csi tsengat, ttrdia

5',]

Filt.r-lipp.d cigaEns

Bd.l l.sv6 wilh tobac@

121 49.0

82 llt.I7J l29.Ol

t2 lt2_41
17 16.61

Fron t,&d.y er al (2ml)
'l.rccnra86 do nor add up bc.aus! 66 respon-
dents us4d morc lhm oft tom ofrDbacco.
" lncludrDg lobac.o qurd (l./dr,rl. \nufl lobac.o
pta. lgudok ), Fn reota ud gut*!

T.ble 16. PrcvaleDce of current chewiDg hebits emoDg
57 5lE rcrlile-mill lvorkers is Ahmedabrd, cujarat, India

B.rcl quid wifi statcd limc, @rehu, e@ nut od

Ba.l quid wirh statcd limc, srehu edeantrr
Bd.lquid *ith stat.d tim
B.rcl quid wirh u.c. nur

tiom Dayat ?, a/. ( t97E)

and 2E% ofwhom were undcr 15 years otage (Stanlcy & Sljemsward, 1986) Amono

'nose 
survcyed. 

-6'% 
curenrry chcwed bercr quid wrrh lubacco. 4% were prcvio's rceura;

cncwers irnd tzyo rcpoded occasional chewrng (l;ble I7). The prevalence of ch;rng
was sinilar among men and women.

- In I99:-94. a bascline survey on Iobacco an.l areca-nut habits was conducrcd am.^n
99 59t permanent residenrs of Mumbar. aged j5 y""rs a"d abore. bel;r;i;; ,;;.H":
socioeconomic srrara (Gupra. tsq6). The pr..!atenccofsmoketess habirsl,,i if"i, 

",,".,,borh women and men fTable l8y. Overall. areca nut in all forms,ras used by;9.?% o;rlomen and i7_8% ofmen, and bctel quid B,irhour robacco by 0.4% ofm., _aO.SZ" .iwomen- Ten per cent ofmen praclised bolh smokcless (incl;dirg 
".*r-"r, i"bii.)';r;

smoking habils.

l]l5 l2.tl

n1 lt.ll
2 lo.mll3 l0.0o5lrB lo.2l22 lo.ul

tst
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Table 17. Prevaleoce oftobacco etrd arecs-out habits of 120 heelth
pmf€ssionals in the ficld ofoDcotog/ itr lDdi.

llabir

cieden. I0 I
Bid, tO tl
Bcrclqu,d q h robaqo E ))

t4
I

66
9',l

r00
t00
I00

From Sbley & Siemswdd (1966)

'Pd habir eas dcfmcd 6lhoschavinS qlir torar l.an I Donfi

Teble 18. Prcvalence of tobacco and arccr-Dut brbits amoog permenenl
residcnts of Mumbai,IDdia, of low€r socioc{oBornic slatus

AI

No.

Smolins
Smokcl.ss robacco and smoting

Use of s notz t ers tobo. co

M6r,i + b€t.l quid ynh bbacco
tl.r€l quid with lobacco
Tob6cco + rlat.d lime

No srnotcless lobacco Nc
(no habir + smol(,i8 onty)

lr2 2E0l 130 7l
lE 122 45_1

5 494 D.7
3975 9.9

4007t t00.0

[4 r40] r0.3
4 976 124
5 87r t47
2991 7 5

I t44 1.9
2 993 74
116 04

17'l't4 44.4

400?r t000

15 740 26.5
t06E7 IE.o
3 527 5.9
640 t.t

I 2m 2_O

2 0B t.3
3m 0.5

25 4t4 42_7

59 527 lm.o

19 880 20.0
15 661 t57
9 398 9.,1

3 637 3_7

2344 2.4
5m6 50
442 0.5

4l t8E 43 4

99 598 100.0

I25 2681 I42 5l Il7 5481 Il?.71
14 0t9 57_t 5214t 525

t46 0.2 5 640 5_7
94 0_2 4 M9 4.1

59 521 I 00.0 99 598 I 00 0

From CrEa(19 )
'lncludG abour lta7,l ofmeh a,d lj%l ofwomen $ho s..r. fom.r us.E oflobGcco, mo$ly in lhc
form of smokclds lobaeo-
b Ar.ca-nur chcwinS. mo$ oflcD a! bcletqlid *irhour bbacco

)ba
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In a nonhem suburb ofTrivandrum Ciiy, Kerala, two groups of men and women, 15
years ofage or older. mostly oflowcr socioeconomic starus, wer€ inrerviewed in 1995-9E
(Sankaranarayanan eI a/., 2000). Chcwing habils, consisting mainly of berel quid wi$
lobacto, were praclised by 268yn of men and 26.40/0 ofwomen in on€ group and 20.520
of men and 17.6% of women in rhe orher group (Table l9). Chewing habirs t'erc more
common in low-income, lowrducation panicipanls and in individuals with a manual
Gcupalion or retirees (Hashibe e, a/.. 2001) Among those for whom ;nformarron was
availatle, 8s% chew€d bet€l quid with tobacco, I t"/";hewed beret quid wilhoul robacco
and 0.4% chewed tobacco only (Thomas €, al, 2003).

Table 19. PrevaleDce' of tobacco aDd arc.ca-nul habits
among urbatr residents iD 'l rivandrum, Xcrala, lndia

G.oup I Group I

No habn

ChryinSh
SmtinS

25 453
3 r.4
26.8

55.E

2l356
44_t

20.5

43.9

14441
123
?6.4

2.4

lt l5l
EIE
t1_6

t.0

Fbm Slnkarrneyad d,l. (2000)

' Pcrccnha.s do no{ add !p lo l00o/c posibly becau* sme rsidenrs
r.poncd multiplc babns.
b Mostly bcrct quid wilh robacco

(b\ Children and odolescents

ln 1992, a survey of 146 children and teenagels (84 boys and 62 girls) beNeen rh€
ages of 5 and 20 ycars was conducted in the coaslal fishing community of Mariyanad,
Kcrala (GeorBe e/ a/., 1994). Chcwing of betcl quid wilh robacco was by far $e mosr
prcvalent habit in both boys and girls, and \ras invers€ly relaled lo level of cducalion
(Table 20)- Two boys both chewed b€lel quid wi$ robacco and drank alcohol. One boy,
l7 years ofa8c, chewcd betel quid wirh rcbacco and smoked.

A survey cooducted in l99E among 400 male medica! srudents rcvealed lhat about
12.5% were rcgular useB ot gutka (Tablc 2l) and 27.5olo wcre occasional users of areca-
nut products withoul tobacco (Sinla & Cupra, 200t). Among lhose wilh a regular habir,
aboul half had smokeless habirs, consisting of chewing grrla and t dmi. Occasional
Ltsers mainly chewed arcca-nul producb nol conlaining tobacco, c.g. pan moralu.

A numbcr ofsu*cys conducted in households in lndia have sho*'r| lhal /)ar rrasaL,
and gutka arc commonly chewed by children and adolesccnts, espc-cially in Gujaral,
Maharashlra and Bihar. ln a survey of 1200 students from junior and degree colleges of
Maharastra. 9.9% chewcd pan masala and 9.6Vo chcwed gada. In a survey of95 boys and
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girls in lhe 8lh and 9th Brades ( ll-l4 years old) ofa small-rown privare schoot in Anand,
Gujamt, l6% used gullr. In a village community of Kheda Disrrict, Gujar at,72yo o[ rnen
aDd 50oZ ofwomen under 26 years ofage used tobacco products. Men favoured bidis and
grrlawhile rvomen preferred gl.tto ard tobacco roothpaste. Among high school stud€n$
in class€s | 0- I 2 ( | 5- I 7 years old) in Patha, Bihar, approximarely l2Yo tsed pan masola
(Gupla & Ray,2002).

l able 20. Prevalence of lobacco and arec.,nut habits of childrcn rnd
tecnagers aged 5 20 year: in a coashl 6shing village in Kerala,India

Hab,r Boys 6nls All

No % No % No. 6/.

No habit
Bdcl quid with loba.o chc*ing

R.Suldly
Bidi smokin8

Rcguldly

Rca!luly

l44l l52.rl l52l t8t.9l l%l I65.El

t2 14.3 7 | I.3 19 t3.0
23 ?7.4 I 1.6 24 t6_4

2 3_2 2 l_1

I 1.2 I 0.7

44.E-42-7

84 t00.0 62 t00.0 146 rmo

From GorBe "r,/ ( l99a)

Tablc 21. Prevrlcnce of lobacco and arcca-nul
babils of medic.rl sludcnls in Paln:r, Ilihar. India

llabn

No habir

Tobrcco (smt,ng and chqing)
Rceular

Smoting
Chcving

Arecr-nrt producrs withour bbacco
RcBulr,

Toral

l?81 18.8

172 4t.0
20.7
20.2
t2.5

l7 9.1

I 0.t
I t0 21.5
400 tm.o

lrom Srnh!& (;unrn (2001)
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I .3 .2 Pakistan

In a srudy on dietary and chewinysrnokin8 habils, dala on lO 749 persons oflolx and
middle socioecgnomic slatus, aged 20 rca6 zrnd ovet were collcctcd from various
distrjcls of Kaiachi (Mahrn d et al , lg'11\. O.9..,"ll,2? .9o/o ol men 

^nd 
3.t .EoZ of women-

chewed areca nut in lhc form ofbelel quid (Table 22). Orrhis group,47.5% ofmen and
31.9% ofwomen chewed betel quid withoul lobacco (Table 23j.

' T.bl€ 22, Pr€valeDce ot aob.cco ,nd arecs-nul h.bits io a t
population sample ih Krrechi, pakisran, 1967_72

woo.n (7, Tobl(7o)

No habn

Sl,DtirS
ran + robocco chcwinC

Tob{e ch€wina + sDtina

56m
36.9

4.2

2.6

30.1

6.t
89
o1

t.6
t00

4947

56.8
I t.5
I,9
2.2

25.O

0.1

o.t
0.9
t.2

I00

lo 149
46.0

7.6
2.2

174
t4lt
5.0
o5
5t
t.4

tm

lion Malmood ., da ( I 974 )

Tablc 23. Prevalence ofparr-cbewiDg habits in a poputalion
sample ir Krrachi, Pakisran, 1967-72

Men (o/o) women (%) 1.r,1(%)

Wnh lobacto lcaf + gpan'

70.9

l3.l
2.t

t23
0.1

0.2

0.9
100.0

6t.2
t20
2.6

225
06
0.3
0.9

100.0

66.5
121
2-3

t7.0
0.5

0.1
0_9

t00.0

t'roh Mahmood./ ua ( I974)
' (/r@u (also rFtl L,.a). pere prp .d from pro(.cs*d tobac.o t.av6.
riom $hrch rhc ilall\ md rr.ms har. becn rcmo\ed, rhar 4c $a!cd Eno
boiled i, wat $ith flavourinSs and spicai, maccmr.d ard slrain.d. tle



62 IARC MONOGRAPHS VOLUME E5

A survey was conducled in a sample of 160 primary school stldents aged ,l-16 years
(98% were < 12 years) in a fishing community on Baba Island ofKarachi, Pakistan (Shah
et al., 2002). Ol the I 5 9 respondenls, I I 8 (74.270) used arcca-nul products in the form of
sweetened arera nul or belcl quid (Table 24)

Table 24. Irevalence of arcca-nul hrbits among
primary school children (4 l6 years of age) on
IJaba lslaDd, Kamchi Harbor,Pakistan /

No habn

Sw6icrcd alEa aur 6ly
Ba.l quid only
Swelmcd arcca nur and b.iclquid

B.r.l quidr wirh bbacco
B.r.l quid wiriour lob!.to

4t
6)

4

t0

r59

25.4

39.6
2.5

32.t

16.21

t2891

100.0

FIom Shan ?' ar (2m2)

'Alorc or in conjmcrion wilh e.ao.d area nul

lft. workiD8 Group notcd smallinconsisrcnci.s brrwccn rhc
r.xt dd tabl. in rh. p.rc.ntagc of us€ls of swcccncd arcca
nul dd lh. ttumber ofb.l.ladd !$6.1

1.3.3 Bangladesh

Prevalence pattems ofuse oftobacco and areca nut by Bangladeshi populations have

not been published in lhe English languaBe literature. Exlrapolaiing from migrant popu-
lations onginating from Bangladesh and living in thc tJnited Kingdom, il is clear thal lhe
habit of chewing areca nul with and wilhoul lobacco is very prevalent in rhis population
(see Section l-3.6) and may lherefore be laken as evidence for the €xislence ofthe habit
in the home counlry.

1.3.4 Sri Lanka

ln Sri Lanka th€ quid consisls of fresh areca nut, slaked lime from seashells, fresh

bercl leat and slightly dried (or proccssed) tobacco (Chiba et a/-, 1998). Studies in the

early 1970s (Senewiratm & Uragoda, 1973) indicaled lhat, among a group of healthy

peoplc, 55.6% ofthc men and 42.7% ofthe women added tobacco to the quid-

ln rural Sri Lanka, the habii ofbelel-quid chewing is widely practised. Stephen and
Uragoda (1970) reponed thal 30.1% of 1088 persons (men, 27.9o/o; wome132.3 /o)
chewed belel quid wifi tobacco. ln a large-scale srudy in rural Sri Lanla, it was shown

thar [57%] of men and women wene chewers. aboul half of whom included tobacco in


