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Ind ia is +h e b iggest prOll ucer o f a re canut (II ran 
((Il ee/lll Linn) with all annua l prodllction of 1,:11 ,700 

tnnn cs. It is u sed hntl : at ri pe stage an d g ree u st age .· 
I n I ud ia the custom of ch ewing [man su pav! holds 
a un ique p lace in the hab its o f peopl e . Che"' ing is 
kn own to in cre ase th e prod uct io n of sa liva a nd gns­
t ri c ju ice a nd to a id ,Iip:estiou in ge neral. I t a lso 
h el p s to im prove th e m outh od our and is good aga inst 

nausea . 

Arccruiu t is c:om u llle d both in r aw s ta~e a nd aft e r 
p ron~ s siug . III dillc rcut sta te s, dillcreut t ypes arc 
used for chewing. III Keral a , A ssaul .nnl northern 
p art s o f W c s: Bengal , the ripe fruit in it s unprocessed 

[o r rtt is th c chewe rs favourite . III 1I 10St o f western 
a ud north ern p a rt s o f Indi a, dried whole ripe nuts, 

chnli , a nd its h al f rut for111 , parc1zn. arc ex te ns ively 
used . I II th e sta tes o f Audh ra P rad esh . Karn a taka 
and Tam il Nad u , p ro cessed g reen nu t , Kalipah.. is 
popu!;n.l. T he range of va r ia t io n o f chelldcal CO II­

s t it ucnt s at greell and ripe stages arc p resented in 

T a bl e I. 

Processing' of arecanul 

F II's1l rifJr. nreca nuts . 

T he f resh r ipe arcca n ut is t h e favouri tc form in 

wh ich the m ast ica to r y is use d i ll two o f th e m aj o r 
growing areas, na mely Kcrnla and Assam . The nut 
in th e fresh, m o ist form is so m u ch li ked in these 

regions th a t pe o p le have evo lved ra ther n u de m e­
th od s o f p reservation. In Kcr nl a , n ut s arc prr-scrvcd 
in ..water and suc h nuts arc kn own as " /reeln e/a ha" 
T he nut co u tai u s l1I ainly pol yph en ol s, pol ysacch ari es. 

Iihre a nd fat hut t hc husk co n la ins easily ferment abl e 
su hst uu ccs suc h as p ectin a nd suga rs. T hese w ill be 
.easily a u ack cd 1)\' hn rt cr i n wh en ' stee ped in wa ter. 
Th is resu l t» ill (cl11<l\'a l o [ lin l1 lle ss of h u sk a nd di s­

coloura I io n 0 [' th e hr i~ h t o ra n ~e red co lo u I' of the 
sk in to a di r t y lnowu co lour. H owe ver, the 11lI t in side 
wi ll h e lc lt i ll /!;ood CQnd ; ' io n exce p t for th e fact 

that t he fo ul pll tr ifying sm ell of the h u sk infiltrates 
to th e nu t a lso. I n Assa m p it sto ri ng is CO l11 nHlIl . 

Suc h nu ts a rc known as bu ra ta m ul. \ Vh il e cov er ed 
with IIInd . hllSk gels a l tacked hv ['ungu s. In pit sto r ­
ing. t he whi t c (olollrnl co re and th e p ort io ns bet ­
wee n the brow n vein s a rc a lso to SOllie ex te n t des ­

troved. 

,\ me thod of p rescr d n g ri pe areca n UIs b v steep ing 
in m ix ed p rescrvat iH' so lu tion h as been d oveloped 
b y CfTR 1". T he melhod comisls of w ash in g fre shly 
h arvested a r('(a [rui t s in ch lori na te,1 water ( 100 ppm 

o f .ch lo r ine) to H' 1Il0\'C adhering dirt . T he fruit s a rc 
th en bl anch ed in boil in g () . ~ ,, {, ca lciu m ch lorid e 

so lu t io n to IllinilltiSl' snrface lIIiooh ial 10a,1 and to 
preserv e th e limmess o f h u sk , T hi« t reatlllent also 
destroys ' h e CIl7YIlleS in th e h usk . T he fruits a rc 
th en kept iln lllersed in a st c ('p in ~ so lu t io n co n ta ini n g 

u.l % sud inlll bellzoatc alltl (I.:! ':;, po ta ssiu l1l m ctabi­

su lp h ite acid ified to a pH of ~ .;I to ·\. O us ing h ydro­

chlo ri c ac id. 

Ph vsir ul and rhcmic a l ana lysis h av e in d ica ted that . . 
th e fruits ca n be sto red in h csh n Jl1 (l i t io n for 10 to 

12 11I0 m hs.' The fr ui ts Illai nl ;\in ed th ei r f resh b ri ght 
co lou r , sh im: and firllllless o f skin . Stored fru it s were 
free f rom fo n l sm ell an d th e nu ts wer e m oist an d 
u naffect ed , as far as sign lic an l constituen ts are COIl­

ccrncd . 

Drir cl ri f Ir /11 11 ,1 

T he m ost cx tens iw:ly u sed t r ack t ype of arecan u t 

is prepared b y d rvin g ri pe :lITCall l1 tS. R ipe fruits 
wi t h th e hu sk a rc d r ic·d in th c snn b v sp rea d in g 
eve n ly in sing le lavers on drv lev el gro u nds for 3;>-1 0 
<lays. T he Iru it s arc turned over a t regular intervals 
to ensure nniform d rviu g , To facil it at e easy drying, 

so me t imes th e outer ski n is pe c le d ofT al three pl ace s. 
The dri ed fm it.; arc d chu skcd a nd sen t 10 m a rket 
as d ry wh ol « nul , k n ow n as "C lial i" or " J,: ollnf;n k" . 

Depending nJlon th e si /(' . thl'lC a rc va ri ous g rades 
an d p rcf n el J( 'S in di l\'('I'enl rc g,iolls. The wel i -known 
~ rac lc:s o f rhali in tlcsc'clld in g Old er o f sive arc known 
as mot i , ,l r i ; 'ln d l /(/ I/, jall/I/ o,!!.' lr alld ji ll i _ 

5 O th er rha­
r ac tc r ist irs whit h arc' \':l1ul'l1 an' . u n iformity ill si ze; 
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absence of immature nuts, surface cracking, husk 
st ick ing. fun gus and insect attack, ami go od cuuing 
feel , imide st ru ct u re and Iastc .' ," Lack or a t rent ion 
dllring dning", unexpect ed rain s ' a m l unsu itahlc wet 
dryillg vards rouuibure to o nse t of fung al infection 
a n d result ill p oor final prod uct. Iu some a rea s of 
Kc rala and Assam , h arvest seaso n coincides wit h the 
monsoon and sun drying will n ot he p~a'~ti('ahl e, TIre 

main producing area s of cliali mils are Kcrula, Karna­
taka . A ssam and M aharaslura. It is al so produced in 
co u nuics l ike Bangia Dcsh, Mala ysia and Sri Lanka, 

To fa cilitate drying- and rlehusking, somct im cs areca 
fruits 11re cu t longitlldinally into tWO halves and arc 
dried in the sun ror abou t 10 dan with th e husk .' 
Thereafter the kernels are scoo ped out and again 
gi\ 'en a final drying . By spliuing. th e numhcr of 
d avs of su n drying ca n be redu ced by about half. 
This t\'pe is known as Parella and is produced main-
l v in Kerala and Karuataka. In Karnatuk a its pro-. 
durt ion is conrt-ntrarcd in South Kanara . Sirsi and 
Kumt a areas , whereas in Kerala its produ ction is 
largely n lll lill'l'd 10 Ka sa ragod. l'\edum :lIlg"ad and 
Kou a y.u u a rea s. Smaller qua nt it it-s of thi s t ype are 
produced in Assam , Maharasht ra and \\'est Bengal. 
111 \Vest Bengal Ih e )" are processed in parts of Con ch ­
Bihar a nd J aipai glll'i District s, 

Mechanical through-flow drier has been rc com­
m ended for nut king of chali and 1](ll"r.IUl .8 In this the 

drying can be co m p leted in about GO to 70 hours 
sp read over 7·R d ays a t prourcssivcly in(Tcasing tern ­

pcraturcs hetwccn 'F) to 70°e. The drying schedule 
co nsists of sucrcsvive R hours dning p r riorl follow ed 
hy If! hours of ~q u i ll i h ria ti on outside th e drier. t\ 
drier capab!t' of holding 'l:i on to :;000 big sized Ir u its 
was fabricated. The parts of the drier arc a drying 
cha1111)(T with ,1 perforated trays. a heat ex<:hang"er 
fnel furna ce and a ce n t rifllg a l blower. 

/{ali1m/{ 

Kfll il)(lh is an important class of proccssc'd arecanllt 
made from nuts of ahont G to 7 months matllrity.',; 

Ker a~a and Karnalaka a re the m ain processing ce n· 
tres. The innnalme nut ' w ill be soft and a linger 
nail can easil y he pressed into. Olli eI' skin .of the 
hnsk will he d ark green in co l,o u r. Th e processing 
in nut shell co ns ists of d ehllSkillg, cu lt iu g th e so ft 
llIlIS into pieces, boiling th e c u t pieces ",i th ",ater 01 ' 

thin extract frOlJl a pre\"' ,) 1IS hoiling, Iwli coat ing 

and dryin g . J)<:p ending UpOJl th e llulJlher of_cuts, 

cut IranS\Tlsd y into t wn hnlvr-s, Ch oov is a var ict v 
whit h is PlOduccd afl cl S('\'(' I: d longitlldina l cu t t iug . 
))C1H'ndin g- up on rlu : t h ir k1Il'ss of t lu : longitudi n al 
pieces, t hcrc .u e su h .g lll u ps su rh as m uhkn rlioor, 
eel" clioor, I)('I/i rh oor et r, in desrcn diug ord er o f 
thickncss. Pruli is a not her vari cr v wh ere nut s a rc 
cut hoth truusvcrselv and longitud ill alh' 1\ to <I times, 
Era zrl a nd rhnlalu uli arc n :spenin:lr thin slic es pro· 
durvrl b y sil ic in g th e nut s transn:rsd y or longit ud i­
null v. ,\ good woi kr-r can ciu about (i , ~ kilograms 

tender nut s per hour. 

Dming the hoiling operation thai follow». uvuallv 
the same hatch of water is used for hoiling 2 01 ~l 

hatches of cut arcranut s. Since the r-xt rart so ohtained 
is conCl 'ntr:IIC 'd to make kali , this process gh'es a 
thicker st art ing m nt r-rial . t \fler hniling. th e pieces a rc 
SIllC;IITd with kuli , In some rusr-s. kali co a li n g is re­

p eatc 'd 10 gl'l a gOllU glmsy a p pc'ar a nce . 

The r-xunrts obt ained [rom proc'Cs~ing is conccn­
t ratr -d :,bOII! 10 fold 1)\' hoiling oVCI' o p (' n lir e 10 

prod nrr - '((1 Ii . Th e m ain t-xt r. trt ivcs a rc p nl vplu- n ol s 
and 11H'~' g (' 1 pfogTI'ssin '!\" con rr -ut ratcd . ' Fnh le ~ gi H:S 
the .m a lvvis of th e extracts and final knli ? Fungus 
growth and lhkkellillg o f t h r lOP layer arc t h c u ui i n 
probl ems during slorage of ka l i . \\'hen knl i is slOle d 

in dosed co u tai ucrs, th e q llalit y remains ~ood, 

In interior « :11 u.unk a. usna llv th e boiling .u u l kul! 
coaling' opcrat iou s a rc cOlllhin ed i nt o a singl e opera­

tion . For i his . 111\' r il l nu t« .u r hoi led wir l: a thirkcr 
cxt ru rt , which in thr-sc part s arc known as " Ch agn ru' ' , 

Bolh sun dlling and ol('n dning an' restol! ('d 10 

11\' th e processers or lill Ii 1111 h. " 'h ('r e monsoou is art ivr-, 

slIn-dnillg is lIot possihle. i\' ll ts to be dricd arc kept 
011 a f'alse .hot\olll \'( ~'sling over 0lll'n lir e , DI\'ing will 

h e raster. ,\ It h o ng h disco}ollralioll is not a ddl 'ct 
smok y off-Ilalonr is not desirahle. ,\ wl'!ldried pro· 
dn C! with a d ark hrown col onr is preferred . Oth er 
desirahle flll:Ilil ies in k"li/'llk an~ (risp c1H'\\"in~ fc'('1. 
glos.sl appearan n ', a \\"ell lOlled :lslringenc\" a nd a1,)' 
se llec of O\'e l' 1ll:ltlllT IIlIl S alld co nse q lle ll t Iihrons· 

l1ess.' 

Sagopallll illtt is Ilsed as a adllll ('r :1nl in kl/l i/'ak . 
The Cllt pi eces h an: a Sil l facc appcarance 5illl ila r 10 

areca lln!. These pi en 's Oil h"l i cO:I l ing e ll l h C" jnd i. 
ciousl\' n ~ed as an ' ad ll!t erall!' C.lll'nl ical :Illa h sis 
(T a h le ;I) howc\ 'er shows thaI sago pa llll lllil s ha\'c 
lo\\" c~ poh'phl'llo1 :ll1d fal CO llll' llls . hnl h :llc hi gher 

there are difI"('n:nt I ~' pes rep r e .~ enting pieces of vari oll s polrsa ("charides a lld lih re cOll tell ls .' Olh er adlllLcranl s 

shapes and sil.es. I I IIi or lmd~ is one typ e ",hich is Ilscd a fle r I:al i.r o :tt illg a rc swcct potat o l': lapioca , 

processed withoul any cn t t i ng, Ratlu ot ollavellll is hilt I}](',: arc colllpa;·:ttin'h ('asin In idclllifr. 
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Iylou is an unhoilcd va r ie ty made Irorn gl 'cell areca­
nuts. 6'7 H ere t he nuts arc cu t transversely into :; or 

G di scs and dr ied without hali-co ating. Normally the 

nuts used here wi ll h e a few week s mo re mature th a n 
th ose used fo r kal ipak, 'Ta m il Nad u and A ud h r a 

P ra desh arc important cons u ming areas. So me of th e 

grades ill in crea sin g m aturit y a nd then- lore dccrca s­
ill~ grade a re cliit ianu m, uit iv u and hom . Another 
u n bo ihxl t ype is navam pa k , is m ad e fro m immatu re 

a rc canuts af ter cuuiug o nce transversel y a nd d ry in g , 

h ha ~ been estimated that o ut o f the calcu lated 

market surp lus of I lak h tonucs of a rc c.uiu t produced 
ill HJ(j j-G4, 7:> % was consu med after pro cessin g.' 
Cliali a nd parclia, the dried r ipe varie ties co ns ti t u te 

4 1'I:, of the to ta l p rod uct io u . The rc ruai u iug arc p ro­
cessed var ie t ies 1'1<1111 gree u IIUtS. A jli re presen ts about 

G,7 %, hnt lu 6.:1%, clioo r D,I%, i)'lolI -1 'Yo and 1In ya1Il ­
!1lI 1l .3% . T abl es -lA & 'Ill give the rau ge o f variauuu 
in ph ysical a m i che mica l co ns t i t ue n ts o f im por ta n t 

processed varie t ies, ' 

Sce nted supari 

T he re a rc luau y v.uict ics of scen ted suparis. The 

processing co ns is ts of h reaking dried arccauu t in to 

hit s, hl cuding Wil li flav our iuixuuc . a nd p ackaging . 

Iu so m e cases, th e , hits a re maste d iu gh ce or o il, 

but th is p r acti ce h as been m ore o r le ss a b a ndo ne d 

th ese d uys, b cca II SC o f problems of ra ncid ity. The 

lla vouring va ries \"Cr y much dep ending upou the rc ­

g io u . Usua ll y, i t is a closely guarded secret. 

T h ose which arc pop ul ar in South Indi a a re mad e 

fl'OIU Iwlijmlts l ike Iiatlu, Sp ices and syn the t ic Ila vou rs 

a re ad ded , Nowad ays it a ppea rs t ha t In stead of raw 
sp ices , csscu tial o ils arc p ref e r red be cause of the co n­
ven ie nce o f bleu di IIg. Rose essence is u sed - i ll m ost 

o f th e GISt'S. Corou u t g ra t ings which were used iu 
.! 

earli er da vs a re 11011' avoided beca u se th ese become 

th e st.uti ng poin t o [ mi crobi al a ttack . Sa cch a r in is 

1I0t ge ne ra lly u sed. 111 ra re cases crystal sug a r is 

add ed to swce te n th e prod l~Cl. These a re usually pack­

GO in butter paper. 

Sce u te d .I11/}(Hi.l whi ch Ire Ipade ill N orth alld 

Ce n t r a l Jlldia ca ll he divided illto two t ypes. Those 

m ad e from c1Ulli alld th ose m ad e frolll lca li/lnh. The 
fo rm e r is Illo r e p oplli a r. Bo th th e types are sweete lled 
with saccha rill . Howev er, p roposed ch a llges in food 

reg u la tio lls . lIIa y lIo t a llow i, 'Hl islTillliu at e u se o f 

saccharin ill futlI re . Very ofte ll food colou rs a rc a lso 

IIsed be sides fla vou rs. Roas t i u~ iu oi l all d add it io n of 

p i\.: ccs o f COCOll ll t or sp ieccs arc lIot dOlle, T hese ale 
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normall y p ack ed iu pl asti c st r ips, Tin a nd uluuiimuu 

pouches an: u sed for .IJl1lk p.rck i m; of sceuu«! su bari, 

'''hile /;alijw!:s a nd , n 'n led suunris a rc u sed as a 
ma sti ca to rv al o ne. dill I; a lld r ip e arcru n ut s wh ich 
leave a large fibrou s rcs id u. : in i hc m out h arc u snl 

a lo ng wi t h betel k af an d slaked l illi e , R ead y-m ad e 

co m b in a t io n o f t hese a rc k uow n as bccda .u ul oft en 
fla vo u red wit h sp in 's l ike dOl 'Cs. c()("o n u t g ra ti ng and 

sugar t:n st a [s. In Nu rt h Ind in it is couuno n to u sc 

IWI/IIl , t he cxtruct 01 Acacia catccliu in paan-becdas . 

Ch em ical (; tJl/.I/i/I/ (:/I/.1 

T h e most impo rt un t co ns t itu c nt s all: polvphcuols 
.wh ic h co us t it u tc a bo u t ~!I" ; , of t h e d r ied .nccuu u ts . 
' Pap e r ch lolll :lIogr:q>h\ com lriu crl w it h rea ct ion wit h 

sp ecific n ::lgen ts h as ShOll' l1 th at t hcsr po ly p h enlli s are 
e ut irel r Iluvauols. T he IIIOUOIIH'Ii c co m po ne n ts in ­

cl ude a bo u t Ill '; ;, of (+ ) ca lech i ll. ~ .:; t:; , of ( - ) c pi 

ca te ch in, I~' :,; , o f (+) lcu rorvau idi u a nd I. ~\ 'X, of 
another iso m er of lcucoq a nid in o ut of th e tui a l poI- ­

phenols." Till: rClllaining' arc ur.ul c up o l rornpl cx 

Ilav ouoi rls of v.uviua d egrees o f pol vut cii z.u iou. B y 

ac id ll\d lOly sis a nd st udv o f th e rea nion product s. 
the y al e found to havc pl<:dolll inanll)' lcucorvanid ius 

and trail'S of ca te ch in a nd lcu copcl argun idin . 

T he m a in t ast c cha racter is ti c of urc ru u nt is as ­

t ri ngel lcy wh irh is rout rih u tcd hy pol vp hc n ol s. O u 

st udy ing t he orga llll l<,!11 k- propnt ics of v.uio us hac ­
ti ons, it wa s Found tha t IlIll u"l nlTie ca ll'l h in aud 
lc u ror v.u iid iu a rc both \,(' 1 \ ast ri ng cut IOlllpared to 
sl ig lu lv ksser aSl tinAl'IH\' ul p Oh llll 'li l franiou s .I\ ·I ~ 

Pu re c.u cc h iu su lut ion h as an c .ut h v odou r rc m ini s­

ce n t of fn :shl y rem ov ed lo ot s :u ld is red d ish ro ui parcd 
to th e ycllo wi sl) cu lour of lcu tucva u id iu Ir.ut ious. 

' ''hell t n.-at l'll wi t h a lka li, l hc'se po lyp henol s get 
co nverted to co lo ured () .qUiU Olll:S wh ich o n fu r th e r 

ox ida t io n slOldy !H'COIIll:S d n ll 1,101\' 11 . "Ihe colo ur 
a u d spell ra l I i1 a r a tle l i ~ l i l s of t Il(: che w l OIlt: li ll i ll!!, 

alecalllIl alld sl:ike d lilli e an: ' si lllil:i r to th e Jatl e r. 

Theldolc , h:ucOCl'allidills' all' to I>e cOlls idered 
lIlaiul\' Icspollsil>l l: for th l' 1'0 10 111' o f the c lll' il', h y get­

t illg cOIl\'e rted to () -q ui lloll e ulltle r the illflll elll c o f 

alk alille a ll tox ida t io ll :tlld sll h ' ('(!IlCll t s('u ll ida ry l e­

ac t io us. Al>II11daut l[ualliiti cs of 1<:ucol\':lllidiIl S ale 

presell t ill a reC:lUll t, 1>o lh ill lIl11 llollle ri c a lld p ol y­
lIIeri c fo r llls. 

Arl:l;olillC i~ th e lIIost ill 'l lo r l:l ll t o f ;1I ('ca a lka loid, 

whi ch arc a ll deli \'a til"l 's of ll 't rahnlrollinll illic aci d. 

.·\ reco l ill(' h as a P :U:ISIlllp:lth e ti c st illli tia llt act iou . It 

ind uc('s illlcs t ill: t1 [ lI' l iSI:d , is a nd is po isollo llS 10 ro u lld 
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wo rm. Arecol ine and its h ydrobroui id c arc, th crc lorc, 
u sed in ve te rnary preparations as a vermifug«. Be ­
ca use o f to xici ty in la rger d oses. th e v are not lIsql in 
human m ed icines, T hc arecoline con te n t ' rill he 
usu all y below I :;, on d ry h:l,i , ! 

The p erccntage of fat ill til v r ipc arcra n ut ra ngcs 

n ormally between !J a nd 15 %. Sa m p le of arcca u u t 
fat sh o wed a iucl tiug' point o f ;~ 8 ° C . sa po n ifica tio n 
value of 236A and iodine value of :j ~ ) . () ." In physical 

properties lik e ap pe ara nce and co usistuucc it rc ­
sembles ua naspat hi, Other major co ns t it ue n ts are 
polysaccharides and fibres whi ch arc high er in 1II0re 
mature sta ges. 

Because o f the increase in th e p rodu cti on o f ar eca ­

nut a nd co nse q ue n t fall ill prices, effo rts :1I c bein !-\ 
directed to findin g a l te rna te uses for urcc a n u t b y s('pa· 
rating va r io us chemica l co ns tit ue n ts an d putt in g them 
to sp eci fic uses, such as pol ypli cuol s fo r tanning , 
alkaloid for m ed ic inal purposes and fa t fo r consl1 m p ' 

. tion or soa p m aki ng . H owever, it h as to be borne in 
mind th at , d esp ite so m e fall in pr ice of arcca n u t , it 
is still quite too hi gh to u t ili se a rccauut as ' a ra w 
ma teri al fo r such technol ogi cal purpm es. 

There has been no co nc lusive evide nce o f o ra l 
cancer ca use d u y che wing. H oweve r, there is need to 
do systemati c survey in th is direct ion . Because of the 
extremel y low qu an tities of arcca uut taken . nutri ­
tional advu n tagcs m a y nut be much , excep t th at chew ­
ing increa ses di gestive sec re t io ns, wh ich nl a y' help in 
digestion . H owever, .the important thing to a x.hc­
wcr is, th at it gives a pleasant feeling o f contcuuucnt. 
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TA" L L I 

Raile' of "OI ialio"s rif I", diem ira! COII .,;,II/·II I, of !:'UII and ' ;1" arrcanuts 

Constit ucnts" G rn:11 Ripe 
(Ka l i p.rk stag!:) 

l\.[oi, tu rc co n te n t 1;9 . ·1 ­ 71. 1 :lB.9­ J(; . 7 

T otal \\ a tcr cx tr.u tives 

I 'ol yphcno ls 17.:! :!9 .B 11. 1- ~7 .n 

Arecoline ( Ext....ctiou 1I1(:lho,l) D.II -O.II 1l.1:!-O. :!·' 

Fat n .l-I :! .U !l .:, ­ IJ . I 

Crudc fibre g . ~ - 9 .B 11. 1-1.; . ·1 

Tolal po lvsucrh.n ivlcx 

Crude pr ot ein (i .7- 9. ·1 (i .:! - 7 . :i 

l. :!­ :t. :; 1.1- I. :; 

*Con't iIIlClll' cxp rc"c~l <1S l'cr rcnlagc \'al uc, (cxc!:pt llIob turc) 
caklllatcll as d ry b <1 5; S. 
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lst boil in g 

T A DI .P. 2 

A /lab 'sis cf liquid ofter boiling and K ·.Ii 
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·H. 3 

T xnr .r. 3 

:ltln{l'J iJ "! f arrmn nt 

M "j ' 11ll'C/. 

T annins 
T otal wat e r ex tractiv es 

F a t 
C ru d ," F ib re 
A H~c olin ~ 

Ash 

C o n- tit u cu ts 
~Io 

12 .0 I 
:tl !1() 

:)'2. 7:', 
fl . 70 
i :1:! 
11 2fl 
:! . ;-11 

A n :'(' , II11ll 

II ri (· d ~ ~ n:c · T i 

nnd .wgo/'olm 

1·1 . ;,0 
7 . C, I 

13 .G9 
0 .3 2 

23 . G3 
n.n: 
1 . 21 

S a go p nlrn 
dri r-d 

Rnru" 

T A nLE ~ :\ 

of Vnrin/ion of I' hvsirnl Chnrnctrristic« 

T yp es/Trade N a me s 

Length ) l i :1I1l',: tr'r ~ {l 
Ft oatin r; 

M easure- St andard ~f (, : \!\.lln· ­ SI:u" la rd 
men t deviati on meut dr-vi at io n 

(in crns. ) 

l. C ha l; Gfl 0. '1-3 . 3 0 .1 9 -0. 3 7 n . fl­ 3.·1 O. II2- 0. 3fl '12·- fl10 1. 1-1 2 .0 0 ·-7;;

2. Parch a 19 1 .1-­ 3 . 0 0 . 15-0 . 30 1. 3­ :1. 1 n . ' 1- 0 . 3 \ 2"11 ' :1 '~ 2 1 . 7- ­ ,1.:; 0- - 511 

3. Iyl on 26 0 .'1-3 .11 11 . f)!)­ O. 3f1 1l' 1() -~ n : 1 2 n.·I- ­ 1. 3 0-33 

4. Api 54 0 .6--2 . 9 0 .02-0 . 30 0 .7 - 3 . (; 0.03­ 0 .40 1-,ll-I05 1 1. 1- (;.:; 0 · ­ ~10 

5. Datlu 3 1 1.0­ 2 .9 0 .02­ 0 . 27 · 1-,~ ­ 1 7 1 2 0 . 7­ 2 . 7 0-·:;3 

6. Chaar 34 1.0--3 . .1 0.15-0.'10 0.1 - 2 .7 0 .03 ­ 0 .·\;-, '112­ 1(;2IiO 0 .1 - 1.1 Oo-il 

7. Erazel 9 .. 
fl. C h a lakud i 3 1. .'1 ­ :l . 0 0 . 2;;-n. 311 ill l - 13:12 n.B- - n . '1 0 

9. N u li .1 1:2%­ 3il l 2 11 . '1·­ n . 1l c,_ 23 

TAnJ.F.1D 

Rall.J.:~ fir VW;fJtioll in Clm nicul (:,,1J f/;fw 11IJ 

T yp es/Trad e N a m es No. or Ran g'!' orVari nt io n 
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analysed M ois­
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r oh '­
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0 1 
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l ~<~ Ll'lld ,' 
o il ra r lil>l'l .· 

(I ' '1 { 

, n I I 

'J' tlt :d 
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rhai'iflf' 

0' 
i O 

Aslt ,,, 
.. ~ I 
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in sol u ­
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~/
, 0 

% ti on 
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l. Clla li 65 5.'1 6- 19. 63­ 7.32­
12.23 39 .1 9 34 .93 

0.11 -
0.72 

i . n7­
24 . 3 ~, 

O.7 ·! -
71.09 

7 .()l)­
17 . ·1 2 

11.29 - 1·1 9­
2n.2l'", :~ . :i I 

1\'il -
0 .2 8 

2. Parcha 18 r, .1 5- 28 .37­
u .ze 36.13 

11.73­
24 .99 

0 .1 2­
O. ;',1 

12 . 2'1­
Ifl. I·! 

1. ' 1Il -
22 '11 

7 . ')G- -
1'1 .:'-, 

13 .0:' .. ­
2 7. ~ O 

1. :1\.-
2. 011 

1\'i l ­
O. OBfl 

3. Iylon 25 7 .flO- 2B.6 7­
10.86 (;0 .54 

19 .5 9­
45.94 

0 .1 '1­
0.69 

(; .811 ­
lB. II 

2 .(; '1-
·17 ,m 

c, .~I\ _ 

13 . 30 
13 . ;-, 1-
2B. I'1 

1.3 ;;­
2 .fi:; 

1'\i l ­
0 .1r, 

~. Api 5'1 7. 40-
11.00 

23.03 ­
53 . 28 

15.1 9- 0.1;; ­ -
'11. 25 0 .9 11 

' 5 .3 2­ o.li", --. 5 . 3fl-­
IB .;2 4 ;; . li c, IB. c,n 

9 .22 -
~ n . 2 1 

1. 01­
2 . .l'"I:\ 

1'\i l­
0 .1 9 

5. ll atlu . 3 1 7.89-­
13.3fl 

2fl. 28­
69.61 

22 .42- 0 .10 -
55 .21 O.RB 

-1 . 33 - ­
17. Il'l 

0 . 5 1-
c17 .2 c, 

3 1·1-
12 . ~ () 

I L 20 ·­
21i 'l9 

1.·1[1 ­
:2.37 

:'\i l­
0-, In 

6. C hoo r 33 5. 20 ­
11.63 

32.43- 24. 92- 0 .1 ·1 ­
66.03 43 .69 0 .87 

;-,. 9 1- - 11 93­
17 .7 11 20 . I I 

;;. 10 ­
I ~,. ! .; 

I I . I ~ --­
21l.01l 

1.1 9­
3 .3 2 

:'o: il -
0.153 

7, Erazel 9 7.67-- 29 .85-­
I 1. 6'1 57 .42 

1(;.87- ­ 0. 21-
38.01 0 .7 :; 

s . Ifl -
12 . 2;; 

2.01 ;­
7;; . 9 7 

:-, . I\i ­
n 'n 

13 .! 1 ­
21i . ;,g 

1.·18­
4 . 97 

Nil·­
1. 17 

8. C ha la kudi 3 9 .1 (;­
10.1 ;, 

'19 . 78 ­
;-,6. 99 

31 . 9;; ­
39. 29 

0 .3 .; ­
0 .9:1 

7 . 0 ; ­
10.11\ 

2 .m - -
3:1. 17 

c, . 32 _ 
I I .R7 

22 . 011 ­
21i . 'l l 

2 . ~ l ­
3 .6 1 

X i i -
O.OB 
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.13 . 0 1- 38 . 911 ­
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:1 . /;(;­
13 . ill 

n. ~ l i ­

'1.0 7 
3 . T, -
(i . ()O 

!G. ·13- - 2 . 13­
22. GB 3 . 2 1 

IJ.OO2­
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