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ilfEOWGflOM"" " .

:";v; mmmm f©®i'siiliims
of people la t%is'^

•'e^l-aatorial .^egtOB' #f' ^mm ami' was. ewltiTetei W^ ^
Xadiens -.ia B3?^il, fexie#, .feefo:?®' tfee mlTal of

/tue Hw©f©W, ' mrnm Btscellaae«»s .f^oi eropa ©f
Infiiia,:. cassaira ©eeiapt^B ^ impO:rfeajit plm^* . \

"' in Indx.ai me ^laltoatSea of essswa m eest©3?ed
'.ss'oimd, tlie,':state^0f S©»al^.. .Kerala Qomm%n%e m pe^ oa^t

we^e ^ proimtita sfei-op In %m _ , ,
"cQimtry* "mmh (1984). states•«ist. ©ass@;fa Is a posi? jb '̂b .
.food'srop It is » parlial wfestitiat© for ae^eaiS: ,
.-to •aa'ex^.eat. ©ass^w prodmes fW times pp mmb
Ij^d^tea tlie s»e -as ^ic@-* file tttfeer is maisly

' :a\das>feo^»^e feoa ^ to® eer^als ,
-.p^tly supflemffltiag it with, Gassttfs wd fis^ ar®. .

%hB mmm%m of P©®^ ,fe:0i3.e' -ia Kerala State (S®ok« t98f)..

Cssapar^ Is as seeoMda^"st©#le f©cid

%3r Qm fiftli Qf the Mml& pefolstleia. ©ad maliilj By tbe
' •• low imome grotip ©f ^tlie t^oiiieal e^antadea. India is ^•
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se-fsjitfe'largestQf-^staple '̂ ;

eurreixtly 250-500' rnim^rn p^^pie ta- tfee tropies- deriire ^eiy malQ^
•ealorie iat^e 'fe-'om •emssa-Tra:# •Tii© -latoQtir -liiprnt for ^

^g]eMi2otiba;-«f oal©.rles;iS'als© le.p'aer f̂©r •eassa-^-tto for
m^le eassam^is tfe©: clieapest ,
• 0i eateies'^fw Mtli hwmx b^mbX feediag-,

• ••' . t • , ' .

f .

V' ,Gass«i'TO'.roots i'.eteri^j?at© irapSiiy after liarirest•••

'̂ a>ete#02?stl0a is -mieroMoloslcal
•Mt the f ormes?' g^eralij 'ooataKS witMa 48 tos' of l^westing,-

,.. (Uriiaai (tfaS)' stst'̂ s" tJiat Mtiish fMoapesemt pkeaoli-e-'-•
'•eompomds ai»e formed ia eassmw roots ia ^eepoase t© iaiw..

•. Ctoraeme (,19?S) •stuiiM-. t&e '•ieterioafatioa of .eas,feam tel>eps ••' ••
': x-iittoia a day oy 900a- aftey itoey ©xe lawesteaf; 'tJie tubers

tiegias' to- deterio^Emte mpiily-* Iliey teTelop. feiulsli' ai^^-•,
eolow^tioa- fmaalBS- sti-eakiag.* Saaal^a ^ (1985) t,
•Btiaai^ the post' fear^est ''teterlomtioa ©f eassaw shot's on

•a bi^DcHemioal ieirel'by iairestigatiisg. eiianges in tfee' se'coiidasgr
.metatollo aat ^sooiatea. ©nsymes in EOOts "by ciattiiii ^ '
^ OTffea'lag' fros soft

es^sa.ya*s l^.^s popmiejeity is aXse dxie to tlie
toyd^oeyaaie- aei4 ooateat:* Ct9S4) "^sweS
tlsst^ t-QXieity ©m eamsea' by %m proloagea ooasisiiption of
eapmira.^-- eassata is pso.eeasea lato fooistiafft



tliis. aolS is elisiaateS,.# la some caBes

deMsificstion'is ©a^ried'oat hBsMng*. B%M&lea

indicated t^t'dwiiis heating'-lilae byirocy^o a6id coat.eat

.of oaBsaira, yediieed M*!-. eoffiplete.iy yemoTred#

..red-uo.timla byd¥©cy®i|.o -aeia eoiitfemt MgHeet ia ow

drying :0i2n.'firyiag (I'ptaia &H^gel» 1939)* tiie
•iiraditioi^l p2?©ee.Qs4»g of @asaa¥a>- tlie gtocoside is

' eMmiiia-bea:: eitlie:e st seekifag •©tage' or, .a-fe. the, heatii^ •

•stage-.or Mh* ^,sl.y

deiQxifloatim-of 'impiety ."toy mm di-ying ¥®b' iuade-

•• 'feeo-sis.s© ©f fsod sliQip'̂ P-06. sisd ffieiiafeoli©

'4etQxificaiii©fl wMok was iradmoed''owisg. •!© the aBsenoe of •

sulptoTi^ ... —,-

' •' la >isla sad Ifeiea,#- eassafa Ms teeea traditi-Qaaily

^irieiied ^y iaicr©MaI f@2^Bitati©ia* • If also c-ompletely

deto^fies hydroeyanic a<iid, '!» lig^yia %h^ effee-fe of

oyaaid.e t-o:sieity 'is ooniite^^e'feed "by lai^iig pali^il aM
it is intea?e.stiBg that "g&ri" ^ femmtM eassam prodiaot •• --

iasd"e fey dryiag the fementet ca^sam palp with psli^il
which us-aally-does aot eoataia emy eya»ii.e.-

fhe |>3?osess of; fermeiitatiOB is-isaisiiy oa^rieS -out
toy ^ce^taia-types of haeteria aM yee'st^^ •tetey (t981)
fomia "oiat th© haotetia iwoltM ia the fermeataticai: of

1 - '

easaam reots dwimg gaa^i prodiaetion aad their toioeheBieal
;

relationship with hydrocyeuaie acii coateat * fhey are



aiscmseS.witH'-special re.fe^emse to ^^dQaoBag ap^.- Aa ^

xesaW, of Tariot:is cBs^as .take ^

leya^o-iatioa imppoires tlae/<i"«a3.it^ ©f ,aM aiad ,
iaereases t!ie keeflug. t^ality ♦, PsmeatatiQii toriags a •

e^araeteri,stie. ayoBs, imi- taste Mtoic^ is mestly liked by alii

especially, toy ehlMr®*- tei mtaias large .amoimt'Of
: ' sta^^ ^mnlm ©M ;ls poora^ Im (mgaoli,
; -,\gr»a Gristace..*^ t950).*; Barimg femeatatien free^ .s^^s, ^ ^

. @sk»: 'p^oteia m& etSie^ .extamet mi^t^ be l©st»- Dietary -•
• fitee is a^so affeatf't is-case of ,fari m4 it is also ^̂

proa-aets* fitartn-oomteat,

of g^i Is iacyeasea. •beea-aae fe^^tteatation 1b .earrlea 'oiat- ,
by'ffli'̂ #002?g8aiSffiS-» 51i® ageQ^fbis ®cid GGiit©B.t 1.©-

•d-aring^ tlie pfoeess of fer2i®.tatioas.,, AcGOi^iMS ta ^

, Favier Bt al-».,. (1971) asedybie aeii .eont^at was almost^ ^
•: , cempletelj lost#: liboflamn ms ©©metimes ispi^tei %

feweatatlon,... fUe storage Hfe. of eassam ia'iae^easM

by fermeatatioa, asS gmri cm be stored f©F more tliaa •_ ,

• tliree years.# .••••.
!

ii©weT©3? fenaent.ati0& st'MieB: witli l#cal farieti^s ,

• ma aewly e¥©lT©d 'wieties of csssaw/to-Te not >ee».
• cGaduetefi-#-.



• Hmee steiy ©o. "{'eKsalatlBg feisieat^

eass'aw, food p2?oto©'6§'" ws.s _plQxia@<l wltli "felts follwiiig ^

" 1t f.© assess tbe bydroayaaie aeid 'soa^ent in

/ :.^. . aiffes'eat,'fs^ietiep sassa-r^-*

'•'B'» stsMaMise metliGMS. of pre.i^s.titQ. of- ,

' gari witii' .afes^eet., to, tim^#, ^^iety, 1̂^

.•' of •tM •fimX. p?©i-»fet.* '

-5,, f@ assess jmtri^^ts siaob as pTOtfeiHt

sta3?©li, .e'smte fll>re,-.sioistii®^ ana ash# '

•4^-1:0 assess'the fealitj M ga^ t

•, . , 5-^. -To stsndaraiss iiffe^ent peeipes feom ga^^i.
aafl to popialarige t&e most aeceptable'

pyoMet*
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ws* m

Oaasava othewise toom as taplooa was the fifth
imsortait stapla fooS In tts mm (miUps, 1974).
eassava Is ®pom wtoly f°= tuher ased as mpple-
mentaiy food, OaBsayB's oetttre of orlsitt is Iropieal
tttooa W emet ti»e and Xooatlon of aoBeetation aM
the aireet aacestor wese not taiom* iwrtog its evslnatton
oasaa^ is srobaMyseleotefi fer its aatosefl tubera,
abiUtjr to gsrmlttaW from stem euttlng sna
type CJewings, 1976). Aosordlns to Cowssy (1973) ;
«rica. .assam was «ea « a food, it was mo^s closely
identlfiea as a subsistanoe ewp aisfl hs has also stated

aa exbensive tesae in ga^i-
-•^ 4

mmii. im3)- easssTa,.'
jotato sv,^et PQtato oOMtitute a s«V.stsatial part ef
the asi'ienXttiral pr«aiact.on of ae^elopir^ oo«tttlies.

; cassava is ,>sea as a Brtfflsry sija seooniary staple hy
ahbtit one fifth of the world population hy the low inoome
group of the tropleal oomtrlss (Paamaja and Swamlnathaa.
1980). eassaTa is grom in ahout S) oowtrles. 90 per oent
Of proauotion oomes fr« 25 oomtries with fo«r ooontnes
aooomtins for 55.4 per oa^t of produetlon (mO. 1980).
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me Direotomte of IcjeaQiales' SteMsties (1985)
f

lie^s sidiei tlm-fe proimetiQn ©f Is Kei'a.la. was

•39^5^5 ioaaes ^a-th© mm mfi-er pr-oanetioa'l©

"••'2»32*t52' iiee*. The 'area imder emsam p^oAmetioa Is M^er

. duiliig 1'984-Sp ia friTaaajruai folI.Q¥<Sil fey -Qiai'J.0a»:

JathaaaamtMtta.^ Tricihw .amd WynaS Bis-feriet-s (igi'i-

- Cttli/Tjral sitiaatioa. ia Inaia^ 1f86) f,''i@e#Mims W (1985)

• Ke^la. aomes ,fi.3?alj ia laSia wlaere ia ttsei as- a

' die-ij^y';c;eapoii@at»'4-" -'fliillips-t-'<t974)-also sa^pesft^s ttoe Tiew

•, ':tlaa:i;iW''K^rals- GaSBaira. ¥as'-tlie'mos't IffipoaHJgmt %&.. '

• -riee.#:; .Aeeordiag'to ..,Boial©se;.e|.'a^«-;(1'-984>'ihe'lB^reBse ia ,

' popialstioii ma' dcscj^B^e ia" p*o<|Ta.cijios 0-f -.-2?i@e 'Mas fflad:©

;dassai?^ mi. imporfeaat foeiSMljeB ia Eemia-*.- frQm-.'feli©'pQiat

-^ew^-'Of'Jood meT:^' .©tjtpui'fersas labour .111:^15 •©asssw- . -'

appMs# 'to' he'.weTj ^effieieit ^(el^maro 1974')-#

i&ecoraiag to-'Ctomeme (19T8) •Ga^sam^as fGoa#. tasiisli-s'ial

my 'material m aalmal food is laportaat im mmj trepieal:

•' coimtrl-es# -Gasssw is -^espoasible fos? the g-upply ©f

• 38 pe-M cent calories ia'-Africaa 4i-etS|, 12 pe:r_seiit, ia

•Iiatia Ameriem'iiets asid 7"pes?'eeat ln %he diets ef fa^eaSt

-domitries (I'Saliaraaat t9^).» Beimabai ' (1969) ia lils-stuij

'••^^•yes B; aisei?ipti©i3. of.the origlu ©f eassaTa® its gesgmifeieal

aistritetioHs-- -mcirptolagy, iMusti?ial application its ..



^-ases as a in Asia m& Mj^iea.i. •,

(1-979) iaave rep@2?-lei %Tm% •^he/@ti®ple food

f0:p. %B Gas^gfa.'
J, '•', I . i;'.' • ' • ' • ' • • ' . . ,

(1-980) Tiews tlaat ©©.ssaira,.is..tiie.-pai-n

>of food i$ea ia ;SamMa,.. lat^m-liQa^ Ins'li-late of, fropiesl

;%ile-alt-ur0'•(I.98I;) .stresses- -the iBportane.e of ©assaTa im

'"mB% Afrieaa diets.* leiaser, ®ad SiK@3aifc -(igiBp) tore-re-^iewed '

,tlie f^QQQ^sin^ of caaeam to ^rl gad •otJier: food stuffs,#,, •

;'-ftL03r also .state roots ,vea?e, peeled meetiai^.cally and- groiaM

•• %0 a. laspli Mtaleli wag. femented .aaaeyoMeallj-..:- Imilia al*-

(1979) haire ststad 'tMe iis@s-" of ca^gaira,:- lialf ©f the tolial

prodiaetioii o.f t^_saYm is teviag.'Gsed eittoy difeetly ,0£- as

dry @liips»., fosM and .©ai'ela (1974) have studied tlif •,

p3?0O'essiag of oassava iato fermented foods* lair (:!978) has

rpQfiewed: tli^ .mtilisatioa -of eass-aira. ia India pid according

to Mm, eassava is tised as foodj aa-feed st-offs. sad'^

iaimstyial aeaw material foy ia^ufaefaring.,stsr0iijde:stria9

gtoeose ,aad aleoliQl.# .Mosrtl^'(1984) .liaa siiom tlie iadxistri©!

iises' of oa^s.am as a- faw. aaterl.al* for p:r©'^diag auiaal.-

starcsht flomr stas-ok d@3?iTea p;r0.dTiets*. Manisasal-ai al.,'.

(1980) reYealee tMat .iis, ,Isdla eassmm is traditioaally processed

iato ^several prMnets botli at home aad at aa iad-astrial seale«
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.'la Ee^la r©0ts and't-mbers: oassaTa ig-iised as ©.

pfiiteipie' sotitee' ©f earfeoto^drate (Pyema# 'i9@0)* Dorozya^

iWiQ} %m i-spprt.ed iliat aarf.Be p^ofectleii and cas^Ya ©re

''th0 laalB. two feoS' In lei-ala* kmXy^ls of %Me

aietary''.ftabits &f 'Ic'etaiits ' ^ lotalose ^ (1984) rereaieS

oi %M people ia„ le:rala ar© regjilar emsmKPs

•''0f eaasaTO'md'saltM fish..;' , '
I '

' "'•C^ss&Ta' is, m©Jjjiy gjpom for ilj® m supflem^liary

' • \tke paly'' ei?op wliie^ jieMs more "ealoi'ies of

•25:6;ijOQ6';eal/iia/Say'as eompa '̂̂ a 'to 876|000 -eal % paSiy mj&

• ''̂ '̂ OOf^OO' "(Ketiyal'aia Bmttas. 1976)-•«- It h.m

•iy,-h®en, '©stiBatM' tabers' profii-e 200-10Q0 cal/daj t© '

•more 700 million; people'ija tlie ieYelopiag eoimtries •

(Anoitf' 1.'9'8$)*- ' figmelredo. aM fitti (I'Sf?) hmre stMied the .

„ Sityogen compmaadS'.preseat ia eassafa and .also tlie earoteae

' f Veoiiteat'io. two muieties of ©aseam* I»ila (19S5) kas stMi^fi

the nutfitlfe valTie of tmber crops .md ims s.tsteS tlmt'eassiam

etarcifet is fOTmi to';coatain ^0 p@r ceat aijlose and ^ per'oeat

OTylopeetia and iiat^e a ilgestsfeility of 4© p^er oeaf In. tte-

, raw st.ate#.' Se also ye-realea tMat the protein coat.eat of

' the tuhm was me^m* Besidecassa-m is fomd.'to be fieh

goiarce of calQiiam" and phosphorus». Aoeording to OJEigtoo (19®)
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cassa-irs.. is.,Te3?y -laigh' lu-«ar"b©bydi'Ste and defessient la protein,

fats: seYeral vitaaiag :&aa aiiisyals*, .Gassava'is a ^ibJi.-BOtii'ce

qS ear'boliyai'ate mS, cjalciiMf • Howeirer the prbteia 00B.tent of

e?3,3ssfa is low tout' the protein coataias all tli© essential amiao

aeids '®iaa •oa.a^ fair aaoimt of^lysine (An033.*s, 1975)^ ' Ktoi^i

(1:98Q.) has reviewed the niatrittve'.value of cassava'aad has

•foiaM,-that, saiojag the Binerais'cassava is a fair so'oroe of

euleiias and-.phosphoniB--aa*!'little iron.* -It eoataihs very'few

vitaaii,j3.s• laja et 'al»- (1978)' views 'that the 'staroh eoatent tn

cassava r^ged from •7841 90*1" per'cent on'dry'"basis,* Proteia.

edntent of eaasava is very low'heiag oaly IS * 2,»2' per' cent,,#

Meera (1985) also smpport® this point j 'eassava is nutritioaally

very mc'h. iaferlor to other eerealSs siiiee cassava flow : '

eoKLtaias aboiat only om per eeufproteiB., .'Someg; £|.'al.. (t,986')-

has. stated that the low. ooaeentrat'ioa of the •salpinar odataiaing

^ao-'acids ©si the relative hi^ •coateat of argiaine are the

©oa®ioa-features of all cassava tubers,* Bemahai (1969) reported

that the iaeidence of •Kwashiorkor in Africa is due to 'cassava

leased diets-i: - Aoeordin-g, to Sopalam (1979) people living' oa a'

oassava diet with little of other''foods are likely to' suffer'

'"from, proteia iefieienoy. Mata et al« (1982) lm& reviewed that'

in Costa Eica. eassava cons-iaaptiojs. eoa.tri^'uted little to the

proteia eontent of the diet*' Davidson (1-980) -presented
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-lsi?ief. ©n the iseiieace 9f iiabetes ia Z@d@-Sa®Maa

a qassava eatinf zme *.. He Mas ©Is©

ststea tkat -orew ^ pev emt of neii aadi 60 per. ©eat the

,mmn, iaafi e-d-ience ©f malaatritim*

.('"^972) iias siaggest# tliat etooaie -©yanlae

jdisoRittg'ia 0f gyeat, iaportmee ia @r©as wijere casasva •

"eoastittttes t, p^yfeion of tiie diet# Ijyir^.cymie aoia

IsTel©. Qt .a @f M^tom aassava teeeS f©®d liave given

.fey Ca£.#: (1968) * Glsfp ft (1966) aafi Goiarsey (19?5)

stste€. tlmt the tQxi.qity ©f -©asaaTS- was. oamsei by the pr©ssi33?e-

-of <5ygiiioseJii.e, gl-aeoaide limamrla,.: • ' E^almtiQn ©f 24 varieties-

Of eaaaava for their hyds^-Q^yiaie ^iS eoatemt fey Bhafn^iagam

et (-1-975) Mtealei a wi.te^ wriatioa rmgim ^3?®®

;10 tQ 55 Ag/g ©f hyirecy^© ©eifl im the ftegh

105 t© 375 ^g/B. ia 3?iM.- • W00.a (1,965) gives- .a valiae of

25 mg hyaroeyaaie mld/kg fo2? ©assavs ia Afrie®* ,

. MixthmsmBy (1973) eoMiseted a swvey ia famil 'ladu

mi foiaM that" hySreeyaaio ^id e©atejit ia the tuhea? was

4-l42t piWf.,-1© va3?ietal diffe^escses. a?©agei fjeom s.-^ias ppm

with m 'averege Qf'4l,«21 ppm m a fr.e^ wei^t basis .while

Mtte^--.v»ieties eontained l©a@. thaa. l6o'ppffi ©a a fs-esh

weight, toasis (AaoB^t 1,962) •« A-w-fong. as q.ti©ted by
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Mabeair^atliaja. (1971) stated that tlie -fresk roots of tlie sweet

type -GOBtslaei ,ab0«t 70 ppa>; wMile' tlie tsitter type abomt, 200

.tO'30.0 p®m.« ©@pal .®t (1975) reporteS tliat tlie peel ha4

iefels mt laydrueyaale aei.d tfean the palp.,
^ • "

MadiiagTO al .: (1f80) stMiet tlie iiatritetim ©f free

'toydroeyanic ©leii ia. the wrie^s partieles f»f gari» ¥amM.s^,

M si* Cl';984) ¥le^@.S' that toxle.ily was oaiisM fey m prolonged
eoa^iiaptioa, Qf,cass^am*; Hartey Cl-978)- lias ref®rted that the

.eyapiie ia. easss^a roots aad fa'bers is mainly foima in a ..

feowii- form -^s a 0yaito.g^ia gliaeeaiae« i^mez. et al, (1983)

dise-GTer^ that pr0ee9.simg of .e^asava-roots led t© a

rapia Qonmmim Qf UqtsM eyaaife-t© fre.e ©ysaifie •¥hich was

thesi released#

In most traditlfmsl praetieep .the einsym© linasarasie

mi glii.cosiaa.se coataiael ia aassanra are hroia^t iat©

qoBtaet la cell .rtaptwe aad the ll,herstei hyaroeyaaic aoifi

"was thea •relemei thr©«#i -rolatalizati®!! or aaliati^a ,im water#

Some methods. al.s© isfolves preireiitstiosi a.s an l^tial means

.of glmao^giSe. liySrolysls COowsey* 1973)•

Stiaaieg. hate ieiai®jttst.ratei that a relatioaship e%lats

toetween iodine deficieaeyj hman eonsMiEptlon of eassam and
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ai'ttinissi (ggmaas et al.t (t980) aafl

'.lielajige- et al» Ct9§2)r, Xtiiae defieianey is a. ©oasioEL

:pp0l)f.ieEi, in Btasll mi past swfeys haw sto,GW3t-tliat gtitre

iE em^eiiii© ttooB^Q-at %h.e ôoimtry (Weto Bajm.,. tS^)«

/Cullaelj;^. (1982) lia^e r^^alea the cojastsmptios

-0f 'easfs.?# hy: the.. g3?@gn^t aM. iactstiB^ xtfoam ^esmltefi

Vlm;^®0t%poiaigmf- i^aiailoM Ct982) a?ef©rfeea tfee ^

factors fm goit^©. asii e^itiMsa »0iag the®,

e&s^.am is ttie a©st^ important ©ii@. oaose goitr^,*

Oy^Xola <1;983> '|ias stated'' tliat th.e\ tMioey^ae leveil

••Qf 'feea^t 'mi'lk: aaj 'te ^fiei-ehtiy M,g& :ea0ii.gli to affeet tii©

tkyyoia .fMeti^B., of e f®3 iaf©at»' -fomlose, ^ al:»(f9'84>

liave-. i-epOFtM 'ttot tM^eadeaitj goitre in iCeraia cam©, fjeom

laiajsiix aisti'i-et.,, Bmt EoeMpillai ^...•^ (1976) hme atatefi.

that-eMefflic "goitre'is -jiot, .pre-relant in people residing alo»g--

.the ©oastal 'areae'* ••.':"''••••'

Wheii'easaaira is pro-oessea lato fooastaffs. m% all t&e' •

•oymmgenie-' glixeosiie aye elimimtM # I.p. tlie abs^aee of

p-glTieo@i:ias@ moat .,gXm@oside is-e2:eyetei. imqhsiigefl•ia tto.©

•lariae. otS werj lea® from .the faeces (eeke aii<a Mewa^i; 1981)

On. the •other haM if th© amoimt of oyanida releasei is

ABiaal'theii th@ 'boaj''hs's •" ©'nety effieieiit;: system of
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'detoxifleatioii to tUl^cyaaate the mz^e

as li£j.Te iem. mrimM Isy Oke (1969), Mateagim .aeyS Qben (1S8t)

-luaire f^imi tJmt laMtoitioa of ll.»^»aeas@ aeti-flty Ibj 1>5

gladoiiol.aetoiLe rtsmlted ia a si@il£ieaa|i lowering of %'he

. degratatloa of liaaiwin lay atooiat 35 -eeat iti M tos aaS

••'S'S" ©eat ia,;t2 tos*-- In some'eases detoKifieatioa is

••tet',toy lieatiag*^, lauls aM H^el (1959) hme ^^©poi^ted that-

' e^gisava êontaiijiiig lyixocyaalo aeidi ia xtlie rang# 39, ppa

is reSmced' to '17 ppm hy Bmi&ffying' ,aafi tO' i pgm fey ovm

•irjlng-^ Th^ etfmt''dry Mat m^tbois are foianfi to fee

•/significantly snfe:rior to/Wtii^steamiag and tootlias ia ' '

•detoxificatim of ©assanra as reported. fey id-malston^i efe ,

' (1980) Willie taii^And palp lime are MgWy .effective..

in- redussing layiyooyaale a-etfif 'tlie addition of papaya also

deereas.§d it sigaifioantly %: " Besides thist mgm end lion^y •:,

., '^hm added also •prodiaefd siallar fegijlts#- liliile lpaMaw;et al#.

. (19S5)'stated tMat fried#, and steamM tmfears'^eetaimed

.maxlmtaa eyanog^nic glmeoside.^. A stmdy eondneted ^y tfeiaa e.t al«'

-(;i980)_ smoag 250 farm fapilies'in Tx'irm&mm ^d Qiiiloa distTiets-

revealed tkat steaming and deep frying metbod® of eooking w^e

.ooimaonly tised fo^r .preparing eassava#- ; , , •
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0asa€©l (1984) .stJggestM tlaat det©^ifio#tioB

of •tte'- Mtte^ ira2*i@"l,y by sm is^yiag was feeoaiase

of .geaemi fooi stert'ag© emM me^ate©i|e wliieli

was reimeM- owiBg to t&e afes^aoe ©f siaiplMS]?-# El* fiaayy ^ al/t

(1984);'S'luaied tM esleat ©f iQ&s of Ssyix-oey^e a©ii awing

fermeatation of eassaTa •

t .

f@ria©a1»a.%l6n, Ib. pne of %M mateally oooTsriiag

til.0teeteol45^ .ei::^l©lte.d fm tomam welfare as- tlae fmeaii for"

sefestleation-of Wfe oyole (Balas©palm# 19^)*, la Asi$."aaa

I.friea|. cassafa tea been tyatitioaslly enriolied by mie^oMal

fementaMoa,. Sttadies of Igodiy (1978)^ shQwed "fekat l» ligeria

• cas'safa produats repreeeat 70 per eeat of the eissaf®

consiamptloa.* flie:r© m®. a amtee^ @f" f 'ommva products. .

li^e gajrif lafEm aai

A stiaiy ly Seti et (1-958) a%mm& tbat gari is .a

0l^pl« tm4 in a@ay ja^ts ©f We^t A&ioa •iffiie3?e %lm tsf^itiojial

metlioa is lasei fea? t&e prepa^a-ti^a Of garii^ flie lig^im'

D^arlimm^ of eojameree aa^ Isii2sta?i.©9 (1957) y^TealeS tjae

aethoS of asiMag 'reseat©!, oa foMaaeatal ekeisieal

aisd iiie2?c>feioi<3gi-e^ eiiaraeteri.sties c>f tlie fermenta-feioa stage '•

d-ariaag vhtoh l^droeysaiid- aei.d was released ^ flavours are

a^Tel©p©a aad tlie imtri-biaaal- fortifieati©a of ,@a^ 1® also
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protoeedi AeooMiag to Watts CtfSO) maay-garl .produeisg

plmts were iagtalled in Mig©j?ia becaose. ;ef ita worl«lwiie .-

imporlmce* Ayemoy (1984) lias' statefi timt tlie gari

•- pi-oowslag: of omsam Mas Wm M.apt^a mi. iii>^ai-ed In , •

•'•lest__Africa-s flie process of gapi naaiafaettare from cassam

.tubers'in, ligerla l.s e^laiaea. "by mgeoa (1984)- aM

..Bartseii <t-9©4) esgjlalseS the stepis iaTOlTefi im 'prooe®sing*; .

. fii© pr©e©s©lag steps are oleaMsg# soatTOl gyattegi feiroeatatios,'.

and 4ryiiig, •Oayelewere jt .al,-, (1984) sMl.ei the

. trMitloimi,sassa'm.prodiiets; is west ifriaa, its- •traditional

• prQeessiiig -of gari was also'^iiseuss^.t ,llaey''also 'presented^'

-'the imprwemeattlie-i^Tsstrial, levsl... '.Olympio^ <1984) '/''̂
oM^iama ,results with tiie trials ^for the establistoieat of a

•; 3 , .

small s0ale imit for,tS.e e'laboration.of gari pfeparatioa

Iiarty (1984) was'eilso stated tliat a ataaber of iispro-fed small

•proeegsing eq^iiipaeat aai macMnes wMeii are isi -am Qt am 'W

VBed. ia for aa&iag' ^ri,,. ^

' , •la IriSia iffucii'wo^lt has aoi IsegB ioae oa the preparation

'Qf;g^l,«^_ .k sttady'by Hsoaimagal^ ^ al* (1980)'liaT© repos^ed

seTes-S-l pafodmots of cagsaTa wliioii a3?e traditionallj pi^ooess©^,

"at hQB$ .©ad .at. iatest2?ial scale® Tliej also revealed tMe

• x>t eassafa-.as fermented pTOtoets. Igaba. et al>(1979>

hme .s.tated timt oasa.ava fem'aitatioii is aiae msialy to laetie

• ^0ia baetefia to .a lesser degi^ee StreDtocoog'aa sp,* ax'e

^eaijonsilile for tlie aeit pro.toetion m& gari floiar aevelopmeat;.
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to ©kafor Ct97?) ©rgaaisms respoasifele

for py-Qtooti^ja -prs liemo^BostQ© a^4 t© a Imaer extent.
kQ,ve

yea,0t.^'- Oollari m& Se-^, (1959) stated t^at feraetttatloa ©f
A

csassam tsfees piaee .ia two gt^ei.* GornvfeaQterim maalliQt

hrQBk&ami the stareto tt.prodmet orgsai© wlAeli

fore ae[#re$aes tk^ pH ama results i» tlie liyirolysis o#

lijaawa^iBL yleldlBg .gsse.ous hyfiroejaiiic asiS ^ the protoetioa

of org^lc aoia Ija.® stiimlatea tlie -growtii of -a fun^s

Gootriotefl gmtida wMoli proim©©® tke aMelayaes ©ad ::est©rs

rfcspoasitele for of fenaeatei.

easeaYS proSiaetSf laiftey Cl9Qf) tom&- oiit tlie bacteria

involvea la tiie femmt^tlOB of oa^sam roots dwing ''

.proimcti'OB mS- tbalr MOcMmieal relatioasJaip witM iiydrocjaais ^

acid eontent'. fiisoues'ei, with speeial refereaee to

PseiMQiaoiias

a resTilt of fenasitatioai. ^arlotas. eijmgea takes

plaoe wMek was esjplaiaei AMiarele (1964) aei fermeatation.

•develops- a «^®traet@risti© laotie aeid ,aM forsaie aoMs-

prodtieaa'froa stmreli^ pH of %he medl.a fallen up to 4*25 • \

Th,& S0I i© liteerat^d* leooriimg to QhoetaafeLfcn e|. jl.. (If83)

of osassaTa root^ la. eoia water laaiaa.llj imports

©a ©bjeetio^atole ©aoTt? to^ tke fermeated w®,ss» Ulie eompotjafia

ra^posaslfel© for tM# .©doiir isolated from th© aeidi©

fraetioa are totaaolo «toidt propioaie aoid @ad acetie acid*..
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C&e (19i6) has made a otaparleioa S>.e,t,weaa. eassa^a aafi

•garl .tor. TstriJ^ias aiiiflents as protela.*" fatj .©rud© fiteei .•

,csa:gis.oiiy^3?a.te|' asli.|-; li^rocyaiii©' ®eM fsaS •'̂ .sstgy* He. lias also

stated tliat 'the m§QT adTaatsge of ^ri OTey QmrnrB. is tlie

yefiuetioii ''Of hyfircseyaiiiqi aol4 eoatejit fecsm a leihal Sase to

&moatQiElp levels. A demparisicai, .ea-SBaw and gari is

toy Gristle (100) f, fh^y edseMea

' that geri was poej-ea? ia aaiyl.©«l0^trias aM feaS larger staroli -

' gj»amale@.^ -fafS. i's simllay to oasipaTO floTar ia its rieli

6©llTjl©se 'and asli eoateat'.a^, w©ife,,,relati0B.sbl5@ Ifeetweea

s«ga3?s' resTiltiBig fr©ffi'bySTOlyisi.® # H^ris. (1970) la^s siiOMed

tliat^ afttr' typioal plaat .gljcdiipiis- ai?e

•'aetabplieei aai replaetli Isy pbogpiielipiasfriglja-eriaes

appearei aafi tl^e stt^i*®! gluciosiSe ©cmteat'iadriaied*. A stw-ij-

aM MnSk^f (1'979) iwa sk©wei. timt t&e tstal f3?ee:.

fattyatid coateat^ waf similar la betl meefeasicsally processed .

gaa?i anfl. the t^aaitioaal »e,

MiQuMial-et;'^,.' (t9T9). hme. stat@i tteat awlag

feiemeiitatiGm a ©^ystallia,©: .©©mpowiS was IselateS wMcla i,s:

...Ii-m®mitol*.. Ii-oag© (1980) ejcplaiB©i ttet dTsriag femesLtatiom.

'free .smgar, .asfe,»'preteia. and et^er ext^aot mlgW toe lostt,.

Dietary fibire was also ad?f.@©ted» Ib. ©as© of ga^ fi'tesr was

than ottoey preeessei p:roii2et,S:» 'J
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^ , SpiWett ..e|, (1955) h&m explai0.©f that gari, ,

• feojitnins slSTX.'b:. % of it0 e-fea^^h ia a gelaliaia^

si# (^956) 'imm ix^laisea ^teaiia ,

• is iacyeasM- in mri », fk@y lat© alsia reputed

%h^i :'gml iS:- m©i^e' #a@ily thsa m$aX- ,

;. • .aa€-''0^ h© ' fti"^ a long time .|^ eoateaat %p freato. yoot #

: als© ©xplalli^i %to^ gari eomtaliis .less 'ii^igestatole .,

•".freely harrestei .roo'fea#, federal

. Inatittiit., ®f' Imitastrial Beseareh (1970) ^g© gtmdiei ©a. _ . -

u,,,.tlie'-totial midlty »a 'fr^e starth ^mdm-bmUon. Qf gari.

}5/.'- ^ ^ . .-

' .̂ '•;- -'"Ketito aM'O^yeimga '(W73) hme s1iaU& that dmlag.v.

..•fesientati-Qji of to geri .a aii.#it dasreaae ia^§r©pp, .;.,

energyM&m'4*3 * 4:-t4 k* eal/g is obiervei^, fher© is als© -

_;'.a-eer@a&e ia metaboilsafele mer^ frm 4*25 fe* eal t©

r;,:5«-69 k4 eal/g for gari.. Meox'ding t© ikiimeie (1965) th0

ttoi-stiare e©attmt of gari aai ®ther proGmsed proiueta has,.

been f©imi # mSer ilff©reat. tmmli, - ; .; ^ ,

.; • • . ^epartm@»t A^ie^ltiaral Ses^areh (1966) .maljeei

the Ijyaroeyajiie-®ei.a <3.©steat sai the asistiar© emtmt of garit

aeii aoat'erit •of gari '.Ija/'foiaaa to fee Isfs t̂haa^^ .

-0«d1/mg/tOO g Py Geoke' (197®)* Ogtsis-Qa <t980) had report.fQ • ,

? • tij^t when gari is prepare# from e@s.safa tutoers pH deereasefi
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..from, me Initial 6-4 to 5*4 4 mis gari

hM' n.0 h/ii?0eyaM4e .»eia # ftisaosiimg to .e|̂ (1978)
%h.e. h^dm^fo^Q, aeM eontent was redmaed iia^iB-g .-'

0f.;eass^¥at,., it £3^m SQijt lag25 ••8 m$/kg.* .

:0Xare«a3-a ,i| (1975) ptat@a^-fekat, .all .to wMte g9??i -sMplee-

".ooii'feaias 'feydi?0cyaai©. aeid.. e-oii'fceiili i& %h&^ ya®Lg© SO- ĝpa .

Mliereas th©.,.y@ll0M aepples ©0ii1ia|idLi3^ palmoil iaai fr^ti@.ally. ••,

.mo Ijydrocya^ie Bcit.f. MixagMm- (1OT)' tea estiaatei kydteeyajal;#^

•aeia. .emleat in 500.spmpiea'.ef,gayi-t, M©0t sample: eoaiala^i

;aet.eQ"fealle. .amomts -arariglmg. ffeoia ©,,8 5*© Wf^g* .^Ij

0,4 per e"eat,.G.oiitaJp,4i,.m© ej^iie,. Metiaer'.e| ri.v- {1980) .to#©. -..
..stated that h^y^m^mkc adit- was less' t&aa 1-0 ppm sai i.

.moist'ore, eeatent less. t&aa. 12 pea? eeat,»,,.. "W©#.4, (1965)'toss _

tkat l3y3.2?0Gjaiiie aesia" w&p. ll,^.emt^ &oa g^©QM tissmes' ^

% mt©a^sis,4 "Oke pi68), ©«pl§iBea tiiat-ii^r0ejafiti© .aeM

-.emteat waa ^e.aiaoe.S Ik Jjs®£ fe^mtsti©]i3.ji

-'. teo^ilag %& lte.1ege ®% al*-, (t985) deto:^fi©.atioii. of

fs^-esk. .tsssava roots was paartially a.eMeTei. t^oiagli cell

amptiase iwlag euttliigt. ^atiag-i m€ stsaadiag in... •

.ea;rtla,e3?a- pots for 3'^5-Says,f: liestiagi.. eiifi., fetJiling#

ikealpM'(.1f82)' rep»t©i t&at tke iiSaitiQtt <5f exQfmoias

linamorase detoacifi.e^ .eassaira mo^e 3?apidlj, afte^ 24 li3?s ©f

. fenaeatati»-*. ^Mgtoesaa et^» (1989) hu'w® ststea tliat
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Phillips^, (1959) haT© Sta-feed --bimt proteis

defi©leney was s#esi is, Uma% ilfrie.sa paa^t# iue te less •,

©f gari wMeh ¥s.p tteis?' staple

'''- \ ststea thai if the ' ecsitaiae#

•Mgh meistTa^e eoiit©ja."fe it is e®iitaiaia,a"feM fey momli gmch as

. ' -mA '.F^cillim aW3?iBg Mo^age ^ ioecsMiag

."ijo Adeiiteale..^,^.^.'(l974) was eoii-|aiBimat^i toy • ^

"As-i3srkill-Qg.» PeaoilliiM m& glaios-eoriim-^ Hsay of th©

;,isolated specie,© wer© shorn/tjo hme te^dgeiiie' potentiality

ia 2?iits* -msmm^Q '(1984)' ha® states that tke sp®ilJ^ge ©f •

•ps^ekaget gaa?i ia afeage for-10 weeks \mm. stiaiied# She -

microhial flom of freshly coasted gari ^oasigtM initially -

of gseaomoima sp,t. Baeill-g-s-,- ^leaeillim.# AspeggillTas,

Saeshaayomyces sp« ' After sto^^e at 15-^21-*0 th© Moro orgmism

• preseixt eojasists of ©11 tlie sp#- ossiaa^iiag Is. fjpesh gaffi..8aa;ia^...

,&aditiOB 0£mfl.ii.a sad, fieotricMm# , , .

Perrisse ^ ('1956) ha-ye shOMi that ga^i seeme to

he th©' he^t fQm. ©f, ooas-oiaing eassaTa* Miokweye (1.984) hai

• .Btatefl the -orwde proteia eoatent miseai'&ls foj? •f^ariO'as

ligeyiaa fooastaffs# ^h© protein Goateiit ©f eas:sa.w bbM its

ps'Od'uets imafieS fro® 1.46 2.^73 pea^* ^eat*
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Preiaa .el (1982) hSTS revealei, tke 'reelpiea fi?pia

eassa'te BB.& a detailed survsi" was also cQufine'ted # It, was

- fo.wia %tmt there miB%s a lac^ Qt ^Mlity to timovate new

recipiss tiierefore lato exp^fimeats were eoadiaeted wltli

©mssaTa smfestit'Qtlag potato ln' well fei0«a IMiaa pa?eps^tioa»

Palomer ^ '(1.980)' !iave Btate^ %lm^ omB&YU street pQtatg

•. flom?.' were proceasei and- tiseS te .substitmte wMat floiar f^ott

tbe'2#" to too per,Gsat'level ia BOiae teead#- "Base.d on cost

.saalymS .rOft e.rop floiar is ^ good gtfostitmte fo3p, wli^at |lo^^. •;

:. '.yosM-sel-" (197^) hme stmii@€' tiie proeessiiig of 'cassava

•iato^ ' foods,. The, siaitaMlity of cassaim. as a

sm'bjgtitiate .ia mskiag putii was ImvestigatM' lapto 50 .psi'" eeat

f- ' s-afcstitisti0ii.» A stMy by Smaiaki-et (1961), revealei

• tiiat 2?f,t0.'fea wltli. easaava st©J?eh wltli soytoesm pj-oteia diet/--

' Bhomt a positive calclpa fealaaee aaS M^er kaemoglobiii valiaes-,...

; •. Oolliaa .et al^^ - (1,961) .statei, tkat. soyflow. increases th0

eiLeiu.:6al seore .of tfe.© essential sffiia©.e.eiSs -©.f cassava Mt tiie

EM .composition, wse still ^toelow thi^ tiie FlO iaterferaaee

. prote.ia.s/ A^stixSy fey OjofeitlBl <19?7) lias states that mts

were Tise^ to assess, tke imtritiv^ wltie' of .caa-sava ^^I'i plfflatala,

i, , -and yam flow Biipplemented .wit,!! cotton seed, flo-ar aa,3 -defatteS

_soyfloio?;» , fhe ,irat2?,itive q.iiality of the ..staple fo'ois was greatly
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-improTsd % sEappl^mentatipmr (1979) 3?eireal@d

-fehal; i&creiasea ee'oiiomie b^efil© obtaiiaea Ij

'"iii$re.aS'tiig ferfflmted eagsaTa. i» t-M mil©a ©f glaeep

eompai'Si- ttitli tlie (jojatrolr-. ©fosm (1977) Jia® reportei

-that- '•fe&e p3p©a"i2Gli staaia^disaliiQa of fari may be basefl

, ©a eertaim ol^aeters siicii as meist-ar# ©©atea-lj pajftiele

. siae'i •-sirfelliag eapsei%#; atii mn%en% md

'•»©i41-fe3rt, V.



V

MATERIALS AND METHODS



mmmiAW mb msMQm

.file 'fom-alating femes-feei oassaw food
^oWooj'm^

prod,iaetS; ,¥as feased m the assesstt^-ls <
A

1» ©f hyd^oeyaais aeid eoat'mi; is.

••./aiff6i»©at ©f eassaifp* •

2 «- •Staniariization of metJiod of pj^ei^asatioii
of gari with :eesp@et-tQ time,- mayiety aad pH

. ,df the fiaal prodmet*

3» UetesmimatioB- of a-at^imts smoh as proteiBj

starohf 'omM m^letee aad ash to
. aaseam aaad ^ari prej^ed fy©a thea#

4# Istimatifjm of hySjfoeyaai^idi -esid ia fari
prep®3e@d at- different tiae iatenralg# L

; .5^ "Hygi^.o s.mi*

- '6s. -Btaadai'dizatien 0f different re-oipes frdm

gaii ©ad t© po,pal&2?i0e the most aeespta&le

prodisat*:

1.»- Mroeyaaie, aoid' coateat la differeat mrieties of oassaYa.^

, Mffereat loeaiiy av^lafele popular -f^ieties of

cassava ttitoers wM,©h ridh in hydreeyseiic aeid «-e^e ..

sele.Gted foa?' the study' fhese ^as'ietias wer© .amlysed for
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MetMi ©f' prepatati#!! mm wi-feii

respeet to time of feyiam^atioa. &M •'pH l©Yel* te4

,¥S© at different times. smeli. as 12i 24# 36.» 489 60,».

72» ©4 'e^'- 96 horns ©f femeatstifa-#,

' ©f aessistta &£ iiffermi steps (fig^l)

smeh as peeii»g,. gj?atiag,, pre.esiias:^ f tmmtstioas-, a3?yiiig,,

frying aiii sifting pf the final prM"a@t (Qfee# 1973) »

•f'tt'bers'witbsiat' any w©twS mm 'Seleatefi#

•JotB •the m%Qt ©ad 'iimgr- -^ia .wey© •rem©Tei .from t^e .afoots#

.The/f@eliBg>ap2ml.ly. .^suites in. a less ©f 13*20 eemt

-of" tMe -G^igia&i M^igiit,- fiie peeieS tisfeays w.gre gratea and ^

thB mm& ma left to- femait?^i#a (i'ig:«2) fer s^omt 5 to.#-'

aayt* ©mylag tlie fqimentatit^ 'tJie we3?e

la tidcfe ci©tk A^iieaw aterie was piaeed

©a top .©f tlie eiom'teate* TMb step lielpe^ to eiimiaate «

%m lifiii^.t- Tm 'ext;paa@d ^uiQQ wMeli eoiitsin^i most of tlie

.cyasi©g6aie ^laeeiifi© ilsesMea.* fhm ©oiiteBt was iyied

(fi,g.,.*4.) to? tw© fli0..a»iea pi^diaets wei?© thea f^iefi ^

in Imn p§a, flae- eM pijofl-ad't: (Mg*.5) was ^asalar#. free

flowing aM hm sligM.' B&m ©imas*
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pM -'vm- by wsiBg pS meter at

^iirea xja'AppfMis Il>,*. lieM ©f %hB pgQiuot'was--fehe

m^a.-d|i,t$rie. 8ele©ti#a of

;; 5* Ba^titsatioa Qt ya^tioas mutM-eafes -sitek/'ae stei>cfa«

carode £ihr&* mei'itttge.aM. ®sk ia. Qaes^m.'.aii^'' in'final

' ' prodiaot»^ A " - > ,

"iV . - tm'%h® Tasteties •'•.: ••

1|,,md laXlkalaa_aad,-'ai^so: ia'gea^i'̂ pi'egaret tiiese Ti^le-feies ^
tiiies of--:femei3.tati©n: sticfe as'lSj, M*'36r 4B$.. •

60# 72^ $4- mA 9^' fes^aatiiaa e@»ted "

Macro ii^tliM repQrtet "b^ Emk aai Os^' '<t96S) ;:. , . •'

^ glT^ •to' %pea<ai.x lil) *'

S.©iBflea mslysei by aetkat''. . • ^,;,-

••^j?ep03?-fe:ed toy 'Miasff ,i|. ,a|<,' (1>9fO) giTea. im Apx^eaiix I.?)»

file aa^lysei iQ.w 0a?aae fitee, fey %h.e me-mM .

of QhQ^m aii€ Imwar Ct978) im%h.Q& giirsa ia-l.|.p#aiix ?)•»;•'' "

Samples wem 'ssLaJLyaei fo^' ewbent miag p2?i|e-@a'ece$:

Qf Stiopm aad Eimwar (1978) Cmetboa gtirea in AppeMix fl)» '
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M©4.8tia3?e egtiwation w'm'&om is hot- aiy wea {matfeod'

4» Es'tlaatioa.. o.f toiiPoo-yaHie. aeid iM. .^ari Dg©i?^ed at.

•aiffereat tim'e' la%©gmls

. •- §a3?i samples, weare mrnlymO. feyd^OGymie

'eoatmfe lasijag tlie me-tliofi- -of" IMlya .ai^ Siaha (1969) (metkofi

,0i,-ren in AppeMix I)# •

5:».' Hy^aale -giaali^y' of ^aa?! -4

Ml@r0M0.3* aapJ^sis ms .doae f©i? fresto .g.sirl aad- foyi

gari .'storea for ^ momtlis. ant tg: fke skelf Hfe stafty

m. gari was- com^me-l^d im© to fellowiag mmsons*

! ' • • ' • • • •
1

i ♦ 'lo pyefionB stody ha,©- •beea eoaatiet^ oa tb@

keeplBg cpaiity o'f gm^ f&r a ge:ei04 of om year-*,'

•• 'ii.: 'fe flaa ©laf tiie" keeping 0f gari in tia

omtsalasi's:#

, Hygienie .foalt-by of my food ppodiaetj cm "be tested -'liy

analysis^ the pyeB^ac.e' ©f eo-lifona Ij.aetej'xa-,- S0 tlie Jaygienie

q-aality o.f t.h.@ pr$paj?e(l gari was toy BioTObial assay

(methofi, glTeii in Ap'p&^ix. Ifttt) ^
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6;t &£ _^i£f&ent r&elves £mm m.d

' '"m'mXajpl^ing^^.the most, a^^^se-gtable ia?oanet.«

!

Staaaas?tis,sti0si 0t m&ip&B me msmHrnt to strive

f©r tliei same. Mgk @*f©2'yt&ie a ^^©awjls, is etQre<l

;C0y«sius,,^.' 1.984)-i!. As.a tlr&ij step# ©cjwee of reoipea smefe

as 30T2imials-t ffl©gaziaep'eto#| wtre md recipe wMetM

.ae.eiaei oo^eet md in method-md -propo^tioa

selected*.. . %© impQ!3?taat facstof eoBsifler.^ was'OTit®bi,.llty

for ^•eMatttl•e.f- fMs was dete^iiiaei: fey qgs% aai tlia wcsmt.'

• klM of latoQW i«.vQlT@a la tUB pi^epa^atloa of recipe •• •

$lie'teoig©s't^ie^'iji'the axe'gifen'is'Apfen^ix IX^.'

Wmmnt txdsl were seleettd be.csawe of thie

followittg/reagojas-.f ' •' •• ;

i* E^oasmieally, ,tlie selected raeipes were witMa

tii^ 'mxim- 'ail.elieatle'., Iliese reolpes prep^efi- 'bj

using low 0S?st, iagrefii.eat3 aM wliea ©oapgired with tlie ssiae >

,3feeipe prepar©^ Mitk wh^at flGiar^ tiae total o©et, was. 'Issb*

il-». fii© t-eetoolQ^ to to© traasferrei ms simple aM

•ap|iropi*'iatp-.» ili@ preparatiOB- of different recipes reqialred
'Only less lafeo-oa? aad eaa. ^>e e.a^ly gopalariseS l^eeause only

ordiaarj .eo.qkiag iaeth.0d-.s smh as fryS-agj. r©astiag etG%.f were

used for tihe prepayatiom o.f recipes*
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msei'ta the recipes w@^e Ucj.a©lly

a-^ailafele. sM coiaatnly "asefi fey all^. ' • '•

. me mpaifieS »@:e©' t@e%©d mm^aX^ times a% th©

laljo'mtory X@irel»' flie trials mte repeateft several times

•pitiil Ba.tisifae^©ry• 'w^re Iftea? ©fetaiatug

^atisfsetorj ^eesalts aeceptsMlity of t&ese food prep^atiQas

Bj^e'-'froa gari,was tested airaiiiietriag %h.& triaagle test-#:

rm'bes's of -tlie 'taste jaa©i'%iea?e; sei©et©d ffom a greiap of 30

liealtby w©Bea In t&e age gromp. of %S'̂ 3Q»-

••' -me 0ciQra,csris f©r 'assigaiag ®a3?fe foy tlie .peeipes ^

w@i?e 4e"yelOE©fi*, jD0tails of triaagl® test axiA ewBX'uB.ti.on

Qexd '̂i&T 'the -triaiigle, test are preseated .in 4pp©afiix X* :

'fyarn the tM2?ty. wGmei-wli© partieipatei-in the triaagle testg.

teii'wo®eH were ssleoted as.jixSg©^ Soii^- tko pr©s^t ©©O'eptaMHty

, , : fSie aeesptstoi11ty-.teals' oa tbB fmel aesbea?^ wer®,

•.a©ae using ,tSie seoFing laethod *; k scQve. Qsxd i^eleped- td

assess tlie, aoeeptaMlity -of the iJeeipe ie preseiitea is.

••'Appendix



"^3:-

,̂lai©r Im %h.^ score ^ara

• .-a^iea'samost' .fia'?iensr.| taete astd oirerall

''aeeeptatotiitf ©a a-fiw poiiit' Heionlc Seals ^'' laefe. ©f the

•-..•ab '̂irs'maat'lQixed" tmality Mas asses&ai by a. fi^fe poiat ratii:^

' seale'i •Ilife'^taiges w@3?e ^efaested to ti^@ the seeOB.^ s^ple

•.'•'at«iOi?;'¥asMiig t|i©l3? mbutis*:, 'I-aoh q-aality mmmm6. fey

the panel/aemhex'S afte^ testiiig the same B^ple se'V'ei'al. tiae^^.-

•il"'need-ed-:#' th.^ p^el ffiembe:rs Msye peaitM to taJs© theiy owa ;

•' time ':a4a-' j-uage' the .s'^plta' X©i.swely*. ®he testimg^ wae ^

•••••soBiametea iia.. the'afteiJaQc^ feetweeii 5"*:4 '#•»,; uinoe this tine

imts e^asMete#-^s the; Idtime 'tm coatooting th$ aceeftahilitj

• stMxes CS¥^,iia.tha3a|. 19?#)*. _fhe isael meahe^s. were TO.q-aest^..
. ' '•"•''' " > . ' . 'K'- •

t© ^Tre' SQ^r-isg' hasM m ttfO sets, ©.f response* the first ^fiag-

pyefe^^of ,®i2iik;s .ita-^fGOU^ ©a asses^sit ©f seefaflwy ' _"

:/• 3!he ^eeipes whleh got th^ ostXiiffiM bqqwq la the

laboaeato^y trials we^© seleet^i t© CQiiStist fieM trl&ls-#

Seleotion of -Tillages

• • •Tillages-liatei; helmi were s^leotet f<52? the stuay«



/ i) £a. lemoa

- , •^:il> f-rngmmw in AtMyaa»oo:r i

iii.) figsW.n|am ia MMyaaaow felook

l-r) Wlliaa? in f rifaiaiFim amral bloek,®

•\ fattij-Qo^lcafH £a -fyiyaaja^w mmB-% Isitak;*

'Seasaas f©3?' s@l@ctiag fiia,^e0i

T4:

|) file,.preseat teelmolo.gy me4e oeastaat m0nitrQ3?iag •

.aad' feed feaefe* Henee a©@©p1;a^ility'to tfee s^sas wais m

•|mpo2?|an% ;

li) bl©ek©* Atlil,yBimQ®i?' aai f:eivsa.dn2m xa»ai

are aaoptei blooks.Qf %h® lerala lgMett.lti3i'al''tfeiTej?sity

tot- tlie ©©BsliaQ't Qf Hoae Seiease eimeatlaa well m f©r .

otlie# extension efisestioa p3?o.g]E®iniae ©f tlis fiiivei'sitj» A

gsoi mpi>Q3?t toM steegiy feeea establisbei -feiirQia^ aeferal

estenaioa eSmoatioa

111-) tUB amral woBm m.eefi ©^pe^lse a-fc tlieij' Soor

B-feeps 8m& mdh facilities oqhM Ije extended .by tiie

UalTerpiiiy oaly^_la aie^-feiS ^3?e.@.s. at preseit#
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iv) Bevel-opmest-fc aot elm as being

iil.tl3.§ma,elTe0 instead., tMey &hmM teiag omt the

t^alitieB iida.ereat ia %e womtai,- s© iMt tliey

•yill aet m"kef e.taiMttisatQrat .fo,?? tiie soatiiMmtioa of %he

:>p?©^aiimesr frojeots iiitli these otlectiTes eaa tee impl©me33t1ifed

fey the Univfrsi-fejr amiy i& th® ad^optfd areas*

, ' ••

feraen'fe.ea esssam- -prQameta

•GQadta©-fc «sf demeaateatioa.

Betee th@ emiia©-! sf fht t^momstya-liQB. ednea-feioa

plaaegs., femesated oassafs. p^^iiaels wesfe takto $© th© rarai

„moth©rgf. B^monB^^ati.0ms aifraiaged thr®-a^ the pi'esid^-fes'.

of , the ioeal MaMlaaaaia^^ of -fehf ^rtieiilar five villages, " " '

|.ppro-:^mat©lj 50 womm from eaeh village ^rtieipatei la the

iemo^tratiottSA thB preparation of the food fifoimeia from
gari' .smeh as^ dl^oad cmtS|, ©^o.-fcti, md patteda. were demsastrsb.ed

mong th© wornes.*^ Af-feei" the of th© produces th©

mmm pamitted to taste th© f3?©dTiets (fig* 6) ani they

•ferare' •pera-a^ded %q give th^it views* The: Qgisieii @f the vmm

w&m. reaorded ia the Bcme by the investigator* Care waa

ta&ea to avoid discsnssioas- otqbs wmm aho^t theia? views*



F/g, . 6 . AccEPTflBiLiry trial tor uJomen

IN the: field



RESULTS



^. . .'^mm ^

tm0W# t©M fwiset#,*.. tm- wmmrn -©f ««. mm pm •

-m&m %Me ls®#iAii^t

l y ,«@M &m%m% 4a.

• if

s.;,,: *f ^ arIM 0

#f with %Q %lm&f 1-^1*1©% «i

mi •^; ,|«fi»#t.t

f..,t', fm%im,%im of sm#l m

, prot^ia, fwSelifeydf. 0

»i Mi

1 # •-ilff

fifalstitiag' m» mm
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/V' '. %ar©©yciKio :t#s#est la 4l££mm^
©f ^Rgam t« jreaeate^ i© iftbM/I #. • , •. •;.

. t

a#tf .^^^:,.|»' «4ff^8al of timBmm

wm^'
IICII 0©a^»'l

Cffig ©m%)

®165 28,1 ,

:' Kalikalaa / .nm

^*4 : 15 *81

. • If • • nm

- ^ • ' 18.29 •

18.58 •

m i& %Bh%M % m®: mrnM^ im M
im-^mm s$i# omimt of 2S*1 pm

mmtrnrnM ieai^ iMaffifc -ttf 's^li* ©Ite

ttee# mfittles eoatalaeS sei-i la h^imem

Eigp saa ^ mgm*
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Slie sttaij os tQ.rmOmiMg, fes'mmted mBnm& tm.a

pr^iuet iseliii@ farious aspects 2i.k© .©f

liyi^0,oyp|ii# asii eomteaf iii M^, ®f
eassaTai^^staaiariizstioa ©f, f3?efayati©a

„re^bpeo-fe t®- •time yieM.t; es%l..mat3,on af mTimm
.mutriesats ani deirelo-pims, dlffey^t r©oip@s

end popular!ziBg^ fciie «3®«# Wfai «©&©»;,/flie results
of t^e et^y,w@re aire'^y'tM Sitails-of-

results •sre' -dtsemsseS'! • • ' .. \
• • . ; : . •

%' lyteo-eyas^# ,sc44:', .e©ii.t@ii'l |a^.

:of ,0asssm '^ssi wa.^
\ stmiardlaei .m-felfe-reapeet yi:@M ®ia

' Mhm. tie byiroeyteie aeii QOataat ©f differeat

Tapieties sueli as H^ggs I*ai3Biy«:e»,
iyai*kti'-.a2ia''.lmwr.ella were''estlmateii.- t&ere .was

feoasia©raM©:aiftoenc# in %M toyaroeyaado •a©i# smteat



o
^

r
-

1

p
%

-
ffl

t

tSM©•S'iO

m

4
^

'

.0?H

SS;

m
«tr

s
&

t
3

a
i

S
j

«•
»4®

.

s
s

w&m

m4
SJN

.

u
rn

#•,S|

1
:m••s4e•i4

»
.

©
:

'©
•

•«f

4®
^

®
S

•pS'

^1''i
s

o
®

-
uI?

M
-

U§0
.

»4#,

4&
.

»

e
\A

m0
SI*
r4

4
3O•®P'^
-

©4
»

s«
•

r
f
.

«•

f

>•••



71

feAentatiea of gari was fOE eeffiplet©

^a?»OTal. of liiyd3?ooyamie aeid* to 0^m©m (1i^)

"wm from essswa tutee» %.% Mi no

,. liydroeyj^o' aoid-#: fr©payati@» of ge^i eonsisli Of .

different st-epe as peeliag^ gratiagf; p^ee^siiig#

feimentation, clryins* frying siJi. sifliag tf the fiaai

prodiaGt* The ylelfl of'^ri pr^paFfi-fyoffl-iiffejpest

varieties of cassafa.was differeat*. Wiaa. tte yieM of

gari from differtat Tarietle# of sasgSTa mu eomfa:^©#,#

the wriety teiikalaa gave.s^ttt:®. asowili. 01 i) followef

•by (65 g)# H-|g^ yie^e# -Qmly\%ms gaifi
Tfjlien eompace^ t© otber •'sranctlest 'like, lyspafefea.# f.^iniy!|i',

and Pmmxrtlla*. So oh of yield-t the %w©

varieties kaliltalaa selaoteS for .farttot r ;

ea-limfttAos:. ^ ' . ;f

asri wag; pr#p»ed m differemt-.tia© imt©rral© 1|1e#^;

t2t '24|/56it 48f 60# 72|. 84 -ma. i§ Moiars mS. %M yield of

.h-gariifrOB vafittieS;,Ealifcal^ aM mm ©stimatei#

from thfe estiaation it wafe elea^- initially dwlag

: •fqimeatatioA %t -lioiars %m amopiit of- gari freparei fsfoia

- aad' Ealikalaa were a#er; 12 few® -apt®

48 tooiarf toe »omt of' @ari .fre^rii vm: teoyeaaed# ,

: Sroa .48'li0^s oa.-Mards and -apt©' '-TE •Jioiara tlie

: amofflit of ^ri was inereased^ iaa l>otk , fmrietles*
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t2: fcoto© tisAt la affcey 5 i&y® wMb He

©oatiisaea to «0aat ' &£ ga^i, fre^a;r@4 '»»•'

tt©a^yfi. %^%mm %m ya^itii©# kalttel^ 'aai'll^^# tli#
yltli ©f•'^g m^ W.^&^ ia. lslAi»laa« B^iiii»

mmmmt m m^i m ft hmm CW g: /2 %g) •

f^eii'teiik©3» -m& .(ISQg: /2 fes)f3?@» li^ *

©stiMafeed 'g^i

®ls# f©r mm Q&^am&rn #f p^QteiB. wm i©»it toy

««r@tt©1A©t..'' Sasiam is' & mMgU

eoataitt^.' 011% te.es »omt of-pyoffcela# '- ftts, w®a 'tlw

ttsia c&mse Sm ttis' ia

eM.Mrm# Qq^z. C19S5): .to tliat ia

iM'&vl&M mmB- emmmM -^ of -^Isyiee pe^ Mnit

teift tilt pTOteia iatafee ©f tli@ p0pilsii,sm •

¥©s a.ew.f Sittisg -tli© -OTQimt- ©f pss-tete wiiJ.©&

»s » ' fiia

.Qf gaasum w&s '2'«6 f for • ©ariag It &©i»i £$r*-

%lm «as mmm^ t© 2^0 g ®ifi afte^

. tlia% to at totars ^ 3i' 110121-.© tii6 cmMmt «as

TOfiiieei ia tte «'st© ©f- 0..2 g_* Iftti' 56 kmw® 1% was"

•2?$isaoe4 t§ tEfs 1. #3. fo^- 69 Jieisr® -0^ awtag 72 bwe
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the eoBtm-l ^eaaiaei from f2 hGm& •

omwas th© ^otgin ©.©ateat was m&mm. 1*t g

no g ai 16 taiptili-rely* ,

;/ ^ ,, f#i? tH© wtlMy ,laiM®5ay

omtalaed a py^teia ©f 1- *1 g, ylacto

-tt 1' s# t»f gt i.,-? 0,5 s mm §,.f f fe^ II,. t4>; .fi.;!

4S to TOspeetlTrely. .Afl^ .SO »®

iw TOiiaetlOB ia ili© pTOteis e^ntoai Qa gsM mpto 64 lioiars.

At 9§.-.-lioar8 of tli© pTOtela was'

te_f %a - f19a>) that imimg -

protein he

Mhm. asiii^iti "rmi'iitit® sai, :

Ij^ Ifss #f fyf%.eia tii» "Bmlmg

%&# ,ra|® 'Qt 2?©iiittiifii, .|st %«§• sisilar tow feotli -

kail^ele® mi M%m tlis- f0*siea-|e.tioa pmM» tli®

^otela eoateal %?as ##tmt^i .saemi. Mmm %M
i' • • • ' • '̂ . '

#f trnm ii £m ^p?eft^ttg

flet iii'Hs gm^i*' A »'lttif %y S©fs|» C19Tf)

%tel ©t fi.sli «itb mBmm.. ^oataimei

sxoelleat as well as i©aia©

•feiie il©t. .
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^ V.#''

; • tealygi^ #f tlie prQisia 0m%mt M

gc^a. mi SI) itet -teers wm@

0l..^aeaa'l,:, &k£$m^e smug %m th&m, ^

sS,|pifi.e®"l iiffe^aee hs^mm.^sMMs3mi m& H|, foy •

mn%mM atj. per eeul Xe '̂e4«.; VUm hy-

fiiffereat- •lime i#l-@:e^^a Tj?©®- It %# M himmt tlitarf•wsa

i4>ff@i|?me# feeitr«^i Ike #f ^

•eJiiiiia was ©lallsr.im mi^attes-s m wfta ^m

slgrdfisiii'l ii'fftx'ta©© 'm%wmn %tm time • •

fs^ie-tiea# ^ ^ _,.

„A»lfsls, Qf Mt^db. mm%m% «f aai emssam^ ' • '•

t}sSiO¥#a- -ami iaitisl4y e^^rs Cl|_) #1#f4 $
#f g%a^eto,/1W Sf- /Ittt, wme ime t0/_ ffmrntalim#

fm&.. s^m,w^.. of

ffc# s^a^©&. mm%m%. ®f- 12 totws g©^ ^4*Zf wliieli ww •

sl^fi©satl|- •fai'ocei t© 45«1i -at 24 h.mM& aai 4l.#4S#

40.12,. 38*9;#: 5i*0», 5T.22 § f©,r 56| 48,,. 60,. 72 .mi

f§ •^©ars -tespe@tlvslyi m M £emm%»%im

isei'^asei star«li, oonteat
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The '©f W Um a#

©l^tfioaat dlffeTOttee* the fatteim ef

eMaag® in stated" #f tw# iwieiita «iij& ||®«

iafee^cA m-a iiailaif* fhi@ .t0sp»lttia m%mm'vm

to g»i tmm it- aiffe»a@t la

tiie ©tar^ii QQm^m%« • %iU0wimm-

aiffe^aos'tetweea gi»i fyoa-M^'aal'la sli^l ^osteat.

So tcitaliy tMt .*wat ef ©tftttii »@» ytineiS iw

feymealatioa* Smf# (19®;.) 'gug^si®' %isi, iwiag

-meatatisa tm& sagi^i -I# •

COTfie fibre eoatent sf 11^ girt m%

iatewals like la, S4# 36# 48# 69f f2* ®#-eM fi" •'&©»»#:

n&e 06tlmt@€ mi-th# Mgaltf: tiat .. ;

fepaeataliioa ils #.§»%»$ wst .

eostalaea a #pai«ilte© meittemt 'uf t*i g.*,

o£.ai?iM©fibre *is to 1*0 $ »%'•

12 wmm «f fe»a©&%aMea* Afiey -it -hm^u of fsaeatallcaj

|» trai©f4toi'mpte t4 lmma%-



77

ma '1^ § s% ff .tope.®©# t.*® .g '

for til#. e^M^©

,fi^t t«i it mm%m&-

t2 lio-prs* i4 ,.

mi'ias^s^seA'-le 3.i4 g* at 96 li©^s*- • • - •'

- • , feallkalcia mi. -tls §«i fwn^wm tmm
' ' ' t

kalikalaa at tiftesal- "llm© tut^Ff&ls^ lli£« 12» 14# ll-t-

48» 60s 725 84 .eai 1$ :i0"a^8 mm& eata-^teft tm eraii

fite eos'ltsi.i the ©f wm mwmm ..

was q4 B*' was

%.& l-ti fa:l "lilt time off! .ft»f»tatioa« II'24

of teiwiation ttoerf. wsi i sU

1*2 s ^ ©^eflte.* mtf# ¥ft» a .Ift ^ ' •

•%M Bmi® ^&mm^ %^ts g Wm. tls© #f 56;^s»P4

fMa. t^m 36 tu #8 l o&s of tagr# wae mly

si|.#tl ia©^##se im.'-aa'c»i© esiiteiit .f»m2*a to t#2g«

II lae^ess#i mm 4S' hmm «t%s ,

S> ja©i»%-|&® m%'& #f imo^feas© ms\2#0.i 30 sai'3.#i g
I

ftt $Q .f 't2t il- @si 9i- 'ke*s-

"i i
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fiia oi «f .temlilcalea,

aM. asa tli© s^i frepa^^i aiffei^eat, -ttae istenrel

f^ciffi m& kaliteJaa was e-pttot^S ;«m.i twm& «t

iaitiail^ kaXikalm tmtal-aea: a ..ttiemt. M «ai#

oosparea to ,At It |te'

tmm tealest #r wmimim mm •f m%m''
• I

ia liom'0 %lmm wmw m fatlfB...lspyefst i» m»0-oi kcliU^ss,

mmpme^ 11^If rt-feaia^'df:3#S f ,

96 h&ma- of ts ©aat @f

:fi%t eeitte»|:_ms fs4,/f $$ 'hmm Qf ;.

, ,. ^ staljistleal #f fte • '

ikmmMiM lll). Mai .gUiwea, tii-t •%.!©?© mm- ••

aifffrmoe fcetTO®, frsatamfft At 5 p« oe^t

•ieirel., ;,«M» ,fes^a#fi Ji.p r®s ,^%j# wletlts ti^ teltoiss
thBrn was sl0iiflesat iiffe^aee 'teettiets. tliem.*. -IMg

time ixifm^rnM ®t:ge»l, was ,t©ttp«rei wm. %hm9. wm

Sifferene© betwets ttea» ^he #f .wiriet/ tt

ilfferaat ta.ii@ latewals te# eii^^ i«a al^4«

fieaat Wmk*' ffce eoapg^ls^s «f

©assam (1^^) t®. gari p^epai'o^ f»«. it, aifferea-| Hii# .
Mterfml© @»v«i tfcfti: ,,|te#

fegtii©eB ttes#:'. to e,©mf«^ti#ii #f kam&sim (tay)

-«, ga^i p?©pa^^ 1% il.flime

gii©««a rn^m «m hmmmrnm*
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file aaii of gftrJ,

time lat$t»ls Ilk® It^ g4, 4©^ 6©^ |g^ ^
§S fe©'9fs: «@rs .»©.## am# siaffes- sli®if %im| •^to SMh 0©s"|mt

or mm- 2«3# e®it ^ it wsa ;i.i@rfae#t

' Xijit|.sli.y at It hmsm ©f ft^ea-ls'll*#

til# .aa|i ooaficat wm 1,*© p«3p- M4' %M

' mmlmi mm%^»' M%m m mmm

ifics'sasM to 1.*©4*, !»«# 1.1, 1»2> f sm l«28 ^«iit

•at tin©- tetss^s3«: ttfei |6|. S©t fS-t «# «i

96 Ijoiirs 'At It mmm Qi" %hm .

c;eli aecreasM, mm 1* wis®- irnm^mm

%.o •%t:iS f ei? ©em-l at ^ -©f || teisss mt

. • . f&t «& &m%m%- #f, Wm -faritly ksitkal^ ,

, f»a a-i tia© lata^mls mmU^

s» Iff 24p fif 4§# 609 fit S4 wi ii Mutg estiimtfi.#

f'lif ^'li, ©.©at^t tf, tellksl« tffts 2. 0 f e«tt wsp'

3r@iiaegi; fe® ttsl. at %Mb *li»# ©f It"

.^0w m •bM^% Immmme la ^©ii me

mA immm Si f :#©♦. im^- %m '̂ m% i.m im

time tf" fefsmtstim ©f 24* 48 a^. i§. fcoayg
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- k% %M %imm 0.$ fi,.lj@ax'8 ©f 2.O8. th^re me s smiAtft

• ia«b«as# ft©a 1*2 -p* mmMt- ftftat- mm

on.lj a allgii-fe latftas®. la tiie ssfe •dostgn'l -fet i»26,f-s^ e^%

•; llw fcise of §6 :ii©B#s ^

t¥© varieties Icallkslaa, mm ; ' '

; eoapa3?M, a. »ii!i% #f %hm

: telikalaa. Q&A from al tjs® ' ,

interral^i also eoafeaiiiefi m MfMr. mmmit of meli " -

tiMM kp-likalati at ^Iffei^eat tia#lutarfals# • ' ^

-. ^ me -g-featlstloal saaljgi,© ©f s@& -©©al^at. (Apprndis Mt}

Mas m Mit&mm. h0%mm

• tli© different %re&%mu%&-*. i-'heu %kb- ' ' ' ' .

varieties kalikalas, mfl %hM-Q&x^i 'f^tgiirad- a% -• '-,•

iifftime iatowels show Ifet •liliere Mta'm

fiecmt'diffeFeEee bettfem tlie %Mtt ' S0II1.

Tarieivifesi- mQ mm&- mt %b&& slmtte -la l&ttt mh

>' file iifferea-fc li» #£ .gafi pm-§&mi twm mwmw^^

-'mm m& reirealM tliat »s si^tiiiesntl • •• •••

fiiftoTO© batiJ-fSB tlie ©sh mm.%m% a| iiffsrsafe tiiae

ImtetfSiSfi tfe© 6»ii^^SQ». ©f t-M #f ir»i©:-|y
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aai, "feiffie ilis^ Vvias a© glgni**. . ,_

.•tf ,eii»g© Im. mA <2«|aat to^ :a-|-

• ms ,fiie ,@^ps»i#®a, mi 11^
vim .^1, fF®ffsraa m.. mm imBrnsm

,W &imm. t-iiat ^i^ms pmmm

©aessTO liEewis® tli© @i>ap#riSO& @f gari £|*0S

•kallkalaii at ;laLft,©i?mls a^. Qmmw&'9m§%^w,m

thai was plpdflomt.-it^eyeaae Ig^wsa :fisw -©msa^a:

and • , •. , \

• ^ • fcrteg 'tm^sm^km m© 'mi. #f Mmomm

mm .iraineift ' 1980).-*' ^ -

; -Ifeasf M^.epi, gmi •

tJ.a®..lB^g»al#/ltfe©J;i.|. :24t. %9 4&0^^ $Qfi 7S..».
8# m^- ii .fepii's; w#i^ f gtiffiatel m& Mm^ .e«talt^i

s M#i soisti»ia^ ii©Btea% ^-of f2, pep, fi^s„Mgli• saoiai

0f fMB- •%!» laaia i?aae©a £ps' Ihe

.^:f^&m0wm &it6:t- :li«^©g.t4af#. .fci. -lip la m©i.©|«e

wm %W asiii %%b. of,

easssra preia©%#.» mB%lmut.imm tesete#, m&t tlie m«>iatTar©

Qf smd at IS t# 56 Tmmtp of
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a'acJlstea df.tf fts'lesat-,*. Mta:?

me -tmM2 ^mt'.nfl:©, ; ,

fS-^ fMIs -©'H-alaei aisilsr,'ts/,-^. •: ,

lemer .£| t&at mcii#t.^« -t©aieB%

af %0m #Q,mi %§•## legs/|:fe» la fgf -omMi : ' ' ' r '

B^iM§mm et C13£2y also Btmm tli© s«® ;

fli©^ ^©ntgrnl 'fimM ,

^j.on issllkalaii afe .aifi'#^%i;| tim@':gme^2s lifee 1'2-t/S4.f

M».:0p iO:f fS# 84lioiirs '«©£# #4b©:#^ _.flie

•©ssfeettt .q£ kftltkslm was-'^8 pm #®i|# ftis w«i yii-a«et

14 p#i^ s-l' 12 hmm& ff ' :i£%m ttoat

tiis mlBtm^ §««, Cf# psr c®it) upto 6o toorg

ff •ferfiisiitstiasii III# eemteafe ms ^efimoaa

tt St sS ft 'iwiiira «f f^i®atst|©a*

, ,: "-fli© ©©afayisga ©f'Isallkslaa smi pii ga^i •

pm^Q^e '̂fwm 1|_ aM kalifcaim- shoMet •||mt;ii9i3%'ay@
mMmt C5S .ipei" Qm%) .mA .the

,toil€s.t' ms 'lm&/in.keMkalm (49 ^.Br.mtt0w Bm% %M:/'

igml} fafoa %©|li S|̂ .,mi-.fcm34feplm
.efiaWaei «omt
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- tf lit ttsatwals .Clff^AX III)
i

• ttost »s« m iitimmm. la

Kbm tli# "teetfe miri^Met ll^ ^•
kelltelam ana ff«psye4 at &£im^ tlae .isliyfals

from tliaa?© mm »® iifftt»tiest

fMt mmB i$m mA0^& Qm%m% ef g«#l fstm -.. ••

^allfcalais »«b ware less wiMlm' %® #dsli,^%

©f g^i pr@p»^ firom M^s- Mfcta tfe® atle-twi

eoaleat of iiteteat ^ise iatermla tlifF# w©s mt si®ilfieas%

aifferesee# flis iii|ei?s0tioa of |@ flm# lateffala

hsd aim m sif^lfleast §e«|, i

Isalik^as Slffei»,.f^@ii »w @MB»a CkaMMal«>.«

Mtois© tMe #f giri st iiffei'eat feiw

latewali fi»» easawa C,R|I ani M|̂

4iffstift©€^ aetwe®, ^ta., ^ -

Til# Pf fS me mm witb ttoi beli> of p

:aet@^ fo# 11^ |t5i. fe«* >1^ «t ilffstfmt tl».

iatswsls like ft# 24,# ^,» 4S# 60f f2, SI Sai fi hQm$* .

eeatalaei m. ft t *G timt neas® ssattai |^..#.

ftt® ^ w« AmmmM'tm ^MMW im t®
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Initially .at 12 liotiifs .gari islie pH tM# was

%& 40$ 4«4 ^ 4^5 «| t4>3i rnm-m Iwwi#

Ift^r 48 l^ows -Ilit fH lacig^ftBei

4;# aai tosstaat «fl® -ft tmim il kmmm

^tlM 'pH laereaeeS t# 4-*.i aM: %hB line ®f fS. mm&

fii iiis«asei %q 4«S«

,. fM of tl tM© v©®'S..e%' mwM

gari pmpm^ ft® kaXilcolm' at €iffereat tiat; toi^riraig'/

ttei mw eassofa j®

Bias^iag femiatMa-Qii aotaiti' |aet€B«#i ,®Ei #

aiaaiia®, :rf |.^4.» lBitlal3.y m 12. tefws' ©f ffittiatAfits

%m pn wBM: 4#1* " tMa. mB yei^^ei. ®% 49 tow*

Dwin^ #0 Wmm Hi# fl of s«l vm$ 3-S* M%m fS feTOe' .• -

tli®. pM «f ^ea'teliteiw. fisis gl wi

wt#- i6 kws ' '

isitiallj la mw tssaaw %%9 fll vttf. f *i is mi 6<2

%M agiiity^waa 4^i?$asf.i



85

tealife I'-n t& 14^*,. Im tb-t -ass# ©f %mm-

«4di-fey m%, 1ft Mm
- - /

f I wm as ,%k# „tiii0-.-.#f ixiormQQ&*

Qgrna-m ###«!%» mm gs^l w#»

prepared fian m$Bmm %-mem fl ti?«m 6 ,a %©

5»4 ftfte^ 4 4^#,
, . /

,.;;;; fi© statistlosJ.-saalfsti M fl '&t gp»t .

from STii kaiikalm et iiff#3?®at tiaa uiwwai®, , • "

C%P©nil3s XIII ttot wmw

aiffe^eae© 'ttig tj'gftissitss- mt 5 pm%

Uhile '%M pt fete twe ' •

tmB '¥lmm§.t. i% %h%m w sipiifi#§a|,; ••

aiffereaee tettwem tk®- frnimim «Mi £mm

%hm^ lif©' ffee twm

12 to SB.hmm^ aot slsi2ili©attHy ilffereat faefe

otiiar,.:. f&# iaistaettta 0f tla« iia%i®iral Mi

Mtfmmm* tte em. ».f @toag«' la 13@^& •

•mvimMm »m »©* -rttftSay %© to li»© '

§»ttfatai ,*a«- mBmm t# t#*i §w^§mm 'ttoa

at iatewsls mm aigaifiemt

.f«r fits of te^ttalss ,.3® S«i

ffoa Imlikalas. 63..i© -'ii^ ©igmti'l^aafe ilfferea#®#
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Igiliisiion •»©£€ la bttli

telitelim' ihi ga^i' X^m MeMMBlm

at' diff@TOBt IILai iaterfftis- ftfe© ia.». 24« 36# 4S'» 6®#

•fti; M- ®ai: pS fctwg' sliowei- ttet ia' all -tMs# %mB%mm%0

-i^&oo.vQsl# ftdii ©mHist was' fto
%• • > • ' • i ,

mw] oassava ©^a-IMaai a appwal- of i^iyoo^eirf,© aaii#

TM# fimiiBf is ia ilat- with. .r^smlts" ©Msls^' •' •

wwlttts-sttjgxes'm. fil.* ClfSt) ®ai Ifetoagix-siii

f^ (1181), :t tole ftelt' -.ci:oat®-fe ma' 't©, se»#

mM totoig

itf®)' sai Mts©^-. ^*\(1B8I)'tewe

_i>Gpo2?fced.'tl»| mrnm'vm a® iiffei*yo0\ta •

hjAmoymM- ml€ eoatent of g&l 9w#et ..fflii'

asia frda

fxa&ed. a»ss@m. ^#o't9. s©te©tei iwm bttk

faiifly was^siialla^#. •,.-••. ^ • . • ' " •

•,. ,'̂ -fati ©ttiy less tspwt

.!«• witMa tfc# ifi$ag6. of; ii«1-4 .p© '̂ fii^a was

m cimaa© fSi? tiie 0f ia, » f tef •

SmA ¥6«''aa4slj'te i«

0.f «#14f©» baets»4&-# S@ %li© •pw^eaeB tf

©0lt.fs»s'iaeatifiei. fey iseing fti»^'lati©a.%site@0»
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grepai'ea gsri, gari 6 assma «i

garl stored for 1i'af»tbs mimtM £m tlif stiiif#-

•• The resmltis r@u©alei tMt tte© wm m .

oia fW# ^m fm ' •

tuaMtj of .is«i m £©ot. &m » It €m m- mi9^ »«i

mm. fei* ciilMym# ;I% eaa Is# msm^-

iife of ^pM iB'&W'm 1&«i'» -any m^m^rnmim*.

WarimB ^eoipes -^^li mw ,.ii©««i outs^ pslcfcoaa-i;. ,

tells aafl Mgu we^e

fills recipes mm at ge^eml .

acceptctbilltj •fci'lals Msx^f-timef 1® 3tiii#S;-ttfge:.,&eie,otsi ", ^

.tm lahomtOTj trials m& tteff mm wi^iits %lm mge ,g^»f ^

^tf 19-^30 y%mm* Tmw astei, ^o last© tte

gad »mmM. we^ ©W»la^i ia %lis flirt gtist

Aftet* tesliag-lite fi^st 'reiilft %la®f mm ASkM t# *@9ii . ,

tiieir a^-atli heimQ tistiag %fte mm*', ^ '

'TM- pmierBum' of tlif -ianal Wi«afe©ts,for

moim^ mm imtM :»i tM mmslM

•il»ai. f«ti a M^et, ^eeptability pslat of
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fi filit tMI fs^koaa. M
f i0a#M% -aai- »3.y 3Q .,f» #f VbM mmld&m

ttef it li«i atittitif ,f3^©w#

m ^p§s'cm% ©f m® S«el m«*fests fiewei bat
aui 75 0BA%. ^£ tii© atsilt^ lA.twei

tiist :^yl tells wme a#t al sft fl»@a.s®nA # Is ©ftei #f

'lo f«t mm%: mi %h& pmmt. mmMmm wimm Isiia M •

''neitliey plmsm.% »» fMypiayt # ©©at

&€ %%Q ^n©!. mmM^B wlmM M pXm&^% ttmmm*
I-fe «as «»ol-«fi6a %hm sro-b%3. ©ttaiaea •ir«i»i» &m'm £m,

• flmmm tmMm fey mrnrnA m%w mM^ «fim- tosi '

#alj to' flav»f •*' •^

M me pmm^ mm^m tm %est:« ff^-

.aiffereiit :st©.|.fs# wt^€E 0ti^-S@4 TOsttits

m mw p^el M s 0^
t#- te^TM'© of 0iitSs '%& fsr

of fl® mm^mm. bad given, a gsa^© ®f

5. p©^ 6011% Bs4 gifMi Bg^afl© -6^ Ib %b0 0M
Qm%Up- 33 ««« of to i«i0i 0^^ »

-i?
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31

m g»ae mi t 1# mt ge^i*

#ai' 50 pm «©al- ©f %bm f«©l aeatoe^s 'l»ft glvm a ftsi© #f

:;5go®i' 40 pe^ ©©at ©f mmhmm M .gtii^ a gtsit

if ®3d it i«t teat tei gif^ U- ,gt»is -©f f«

g»i balls*, T.I 0£ %m pmet a«»^e« Ykmei ttet

Isite was f©#» «4 ^5 fe» apst ©f lit faa&l aealieti aali

tliat Igiiu *«s: *¥©^j poof**' It ii»S 06»einl#i t&ii^ Ittll

iiaaoai Qm|» ai. tx-ottl attaiaei m mm^mm.. emm follm§&

-tfIftia® ©1^ to %lit|y tot®..*

' A\^©rase mmm im-M€£wvmM v^m

-Wm resnlts Ibaf a»f, IliSi §Q ft# ©i!i|- «f %hm

fM3eX |i«tes s^li tMi ilmeai -©iits wtr© ^©ejtable

to %aea ^ellawii If orettA C®-1'§© &m%) ©si pitttia,

|f©«».|§ eimt) «- #a«4 -lai-la, # ««©» mi ^t-SO

.®ii' ia5a« fefii:, ft. gtttj'S 'fif 30-40^ As tt ;resiilt tt wa»-

weal.^ ttet pr@p^%i,tii0 ,|a' tfe# B«iiw »f f«f8 ««i ftis

were aort ©.fesylgilf tfctsi Im aeiiwi, #f

- , «ial/sis #i %kt $%
QCf^i# ^©vea3.ea •ftli&'l was
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iiffer^aee f a^si. Smm ••'

im . ^m$ %iit.'^eip©® pw^ti to f»t oils '̂ '

differmes.# Mkewise ia ea®e

#f ^^fi. f^m pi» %mm- wm m

ilffereaee lb«a* ~ • • •• •

Posltlv® a®^©m$k ;#f #©# |li« ,

reeip©© ra^ealefl tlmt mwA. filitegim •

¥©r©'lil^Ef ftee^ptslale to' S© f@» #«at tf Hi

paifel iiettli^»,.i, • file iiafi iiss»tt»@

spBiPOs^ f03f -felie reolpeg proyarei sag^"- ii^l» . •

like t|tt'-|i«lft »'«ss«a ©13^#%# •

X03. tiie &agaiiw Biilia. was

.tag %m Wm iswf-fiwir isf • f^iffm • • • •;

fiir# mw& sal®ot#i tm, Ih# '

or liis f§ wmm 'mm^ sslsitti fr« wmh #f %mm

^i^tS for »0epMbiM.ty "Ixtmis* Sl«^. m^% •
•Hi f^Ma wMdi attaint mmimm nmmM is tb®

•leftl- wmB ia tii® thf

tliftl- eis^tet i© lafeoratory *|^|iilss fl®M'fetal®:

iiitaiiisi' a M,0,m mmm* At-fieM aismdM ©mi©
®«o^ m CtOi #«!)• fslitMei |s^&iia

'i@§ 'gm ©«l) .soi tfQ
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f!i@ .©ofM tm #t©ipse

_^!i4t;lO0 m&% »:f %&© wmm |i®i m &$ 'vw

.gt©i"^' tt III# of ift iiii mm ®f

32 ^m% &f mm wmm tei fiirsa » #f

"'*T«st gooi"® M 48 wm ms.% li®a & grait «f

rii?gtti kai^ obtaiaea m ©f Hmy f,@oi*' bf 2f p©#'

•©f ftiJ© v®»sn aiA 12 &m% tf tbe wmm Yimmi »0tli

3.*,fr

»s<jipe8 ««TO %m%m •««§ 'm^:"m:SQXte wmmiM IM- 100 i3« #«at

of; tbq mmm mm%^ .^iial tlie ijf tim«i cuts

#©TO,of

•feJiat •f^:©ia. was...irei/ ,giii, .ye^iadAjir 33 'W^» e«s%

M *fl.faTO^6;*.# la ©met ©f, ttittl tS t«a%

of tte ,wf»»" #:.wtf®i ,ltoi®.t- bM -r©^ pieaseat-

._ppta f4 #f iai|.@a.1i©4 ttist it# lift# '§i&mm%

.tMrnWr . • ...... -

. mmm %m%m9 tw\

:^eip@a' mm- t@et€i mM- fli© t-tet •160 ©mt

#f mm mmm gi^ta a #f »w»y goei* %& %m %m%m^
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^ if iiaaoM - pi pm

50 w^'mmA- m£ tie w«» %ai

•• giTSB a ®f ^*go©a* tm Wm ttxtwe im-

. case oi? ottfe-lit; Sf' per csest ef tm 'wosen M ^^rta

/.'a. gs?Mt #f fooa* to ,totui?© aii r«aalBlSf'

$t por ccafe h&A- glmn. a-gpai©: .©f '

-j- ireteeasf &§ ^sasl mm%mm iQW t»»l© -im

• diffeTOBt ^oift# ||«it 100 ms^- tt-the

'." %f«ai hM glwm a ^sde of ikmmA m%B*

§f o.mt of tb© wcmea Imi gifta. &

©ai 33 p#t ## tb® gifm a g^aim. ef',

" •' Hen to la iftst tf wtbi, 54 e®% :

• Of tilt- 'wats M givm a gyai# #f ♦'S3i©#iimf* ,teS

• fw ftat MM glf^ a gooa'#

' .; 11 - wi»il stffpiaMMty «f

m fieM reveal^i tM% «a:|g ®||,sta«i.

® M#ier a^eeptability poiat &i ttO mu%- t0Mwm

hy pskkois .sai «®tt| «i%a4a©i a- «»»• #f f| »i

^ per e#a%i.



• ^^ Statifftioal aaslyate |ip

at ifieM Mrel rafeaM tfaat, |ii^@ ms si^l£loaa%

iiffm&, tlii?@@ ii«i®si

SBtSs orotti at ,1; pm »©»%

It la aica^ai 'mt& M^ly

aocQplsfei^^fef 100 fey «©a% tlie Misl. w#a@a

^y,paIcfcoim aai. 0rotti»

95



SUMMARY



• • is the ©nly State ia laiia wheye aasssT®.

is ttsil, as a smbs4iiai?y staple*- Sasawa ha®'g^t twi

iefeais s»©|i Ae-its. pso^ keeping q.mlltj aM -irieh:

.l^drocyanic acid eoixtfnt. .If these tw© pyetolems ©®e

QTercomed it caa fe,e;mped as aa iSeai/staiple foM#

• fhe preseat lii-?e.stlgati©a.was-thtrefsre

•t^ea ts '©.esess the effeotif^Kess of' f®3?aeiitei esasam

•foM f^oflnet C&a3?i) on the

1v iyii'&eysaic aeii'emteat j

2* th© ehsiige la the:-farioms'amt^ieat eoateats

, , ,aft@^ ferjaentatioa

• 3-* tha aeeiiptaMllty o£ the r^oi.pes p^e.parei

•' m& t© p®pateig@. the ia@st

aeeeptslle .;froto|®*,

"fiyai'O.oyaMe aeii , .emtent is tht maia reason for

the bitttmist in ©aissfm asi the^fore t^ looal bitter -

•fa3?ieti0aj thomgja. they yielfiiag ar.e a^t aeeeptahle
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•feo people. As a fiyst step eix local varieties of

cassava were assessed for itg lijtooey^ie acid content ^

file femeated cassava prodtiet' gari w@s prepared from

tHese"varieties»• Tud varieties kalikalaa -wMcte. is

yielding and tMe local variety irere selected for

fTart^er- stiadies since the yield of gari wag Mgher in

, these two varieties when compared, to others., &ari was

•prepared, at diffar^t, time intervals like 12.,. 24,. 569'

485.60:,. 72,.. 84 and f6, hoiars,. It .me observed that the

yieM, of-,gari .was higher at 72 hoiars of fermentation in

hoth varieties, •

The variotis nutrient contemt of gari such m
/ , • . . .

prbteiag- starch, crudefibr©|j ash, the aoisture content

pH and also the hydrocyanic acid coateat i-irere •estimated

, and compared with that of raw cassava. It was foimd

timt the protein and starch content were reduced after

fermentation. In kalikalan the protein, cont^t was

0,*2 per cent and in it was 1 per cent after the

proeessing of fermentation., m% the, cradefltore content-

was iBcreased after fermentation * It was noted that-
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flie estiiaatiom of liytreejOTLi© aelS. ©©atealj

reTealei •tlLst It was e-ompleteXy ^©m0T@a aft^r fementatiea^"

l#w ^easgaTa. e©iitaiii@.i a amoimT& (l7<,54 ifff e@Q.%.ia

1f«St c@»'̂ te M^©f ^i.wcyaiii.e aoii
wMeb hM become s;©»,'aft@»'ferm©atati®» la hQ%h VMieties.#.

fbe .feaiitipaal metliois, of |?f"©eess£»g, eassays. sac^,as_^

mn. dryiag^; in m&. ^isea^iag eoQkiag water

el:©*-epmMl^iBOTe hjdmQymiQ a^iS.,G0ii%mt to,,oa3.y

g@me caxteatf, wMle -fefee .feiSft^ted mmm& prodmete somM .

i'emove 'tlie 'hyareeycmc acid ©fmpl©t#ly*

, .SM^.,."to.ygieixl© q.mllty®f gayi', was -esMiaated

e^'Il'£©»i'baeteada. was atossat Ib,. ,

af- weiX'..a& S 12 months olfi. gasrl' I'fe aafe

for ' - ':v^ • '

' 'ftoe aoe^tafeillty -of ^3?1 was, aasessei' ia -^t&e

lsfei#a?atory -WBximB reeipes, siasli asg aiamoBi oiatg#.

'palckoSaj ;i^ib,alls m& la gaxi mm

msea as-feases ffe^ opgaji^epliie'qualities were asssas^i hy

10 g-aige's* flie-. e-ferail'aeeeptafeiXity oi '%h^ rselpee
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revealed tlials. cuta wem by, 70 pea? •a^ab

of: me- pmel memhem follmeA by o.mtU^mi '

•(60 am 50 per pmt); mly 1$ per oe&t, &f,me pm^l. memmm

.pmfemM- 'ga^iMHp; ana none.Qf

ereae©,0f tk© -memtoess's-, lilie,.di:ffer©at

©I'iteri^s -Ilk© aiip@g®'aaeef fla-T©!#,! t'ertw© taste

alao '̂sJidw^,. tli© same jjBstaltg**.', .:Maia®M.S dBt.s-x'^iked first'

fo'ttewtl toy @ai ..p^oda*^. Jli :w»s ao-|^.• ; ' ;

reoipes pyepisrei la. fat-iiefiiw sttaiasi maxtmiffi saores

when GQw^med- t@ 3?eeip#s; 'fre-farsi ,%0m s^ar.'ffi©ii-am:,

fhe/stroag 0a;Oia3?,0f g^i' %jas •ssii t© >e ©ixe Qf.the

•'tffeafoiie foy i%&t pjpefe.^ri.ag: tlie ,sw#et pfep^ations*.' - ': :'

file tto®e,i?,eeigeB/iiai{i0j3a ,0at0i: orstti mi pSskeie,

mre pmp&ed .among •¥m:^al jmmm ia 'fife Tillagee .as .a

ftet of popmlarisin^ gaa^ * ffiie. swal woiam were

res|Bestei t© assess tiae aeceptability ©f. the recipes'*.

Similar yesnJts ^f|:re o^gterrei ia -ww^l .areits-also.*

•file over mS.! acceptaMlity s|i©¥ed tisa% diami^Oifi, cmts w®re

prefeyr@i-/"fey •to© '^Br emt ©f .tke sniyal wtmea f©ll©w$i

%:pakfc©.Sa' 'and or0ljti(76 ajid 2$ per, mnt fespestlTtly^.

file •Btn^ gh&w^ tiisli gari is ^^eptable am^g mwal

fmmm* -
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" ' • . , ' i^assaya: aM, eassaro froiiieta* ' • ' ,

AQtitiaia.X-:0.f Saieaoe 6f g0ei m.&
• •_ V •• MM-onktwe», t§t ,S0Qr305'«, '

• , TogM>,,H^^ qM eareia;, ' '̂ (tS?#)-, Preeessiag of
; •••"• , ,- . eassaya iato. femeniM''fools,-' •

-,' •• staTOli/Bt-agk'e« m{2}i 2l2*gl4:«. ,

di-igiaaX aot sem <
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APPMDIX t .

Of Hydroeya^e aeid

Pffep^mtioa of alkaline sMiiam pie^ates

1»25 g pio^le acid and 6^23 g sodi-am cairboaate was ••
. disolved in ,'250 ml distilled water.

B^oeedip"®!. .; • •

One gran ©f fresh tuber-,sample (withont rind)' was
homogesnised With diatilled water In & m^rtas? with

pestl© and trmsferred into a 500 ml conieal fla^

- im^iately (Tolnme of'homcjgenate being 25 ml). A
^ -_ wtetmm l0'#1'filter ^per strip (10x2 cm) so^ei in

alkaiUne pi.<sa?&te dried and stispend.ed mder a siji table
, rntober c©rk (witih the hent pin) was placed in the

; •-^-"-x^fflOTath of th© flask -and locked ti^tly (18 hours) and'
el-ate th© filter paper strips in §0-ml distilled !
water for one'hoar# Ahsorb^cy «as, recorded in a , - -•

colorimeter Being a ^©en filter (515-550 ma)The
aiftoxsit of Hydrocyanic acid was- oale«lat®d from a

standard curre drawn using KGI sol-ation.i

St®nd-ardisatioa

Eeagentst

1 *'Alkali sod-iiiiE picrate solution.

2# Standard '.Bototioa of KOl# BissolT© 0*241 g of

p-ore SGI in,distilled water, and make up to.on© 1

which is equivalent to one mg of HGI (1.000 ppm)

Prepare lOOQ ppm HCI (primary st^ards) ®s mentioned
^in the preparation of reagents* From the primary st®ndas€' ,

prepare 5» 7-.5» 10, 12*5? 15» 20, 25s 30» 40, 45 and 50 pps

HOI solution. Take 1; ml each of the ahove secondary

s©luti©,n in 500 -al conical flask and ^d 25 ml of dis- -

tilled water laM- the OTount of HCi was d.etei:iained by

the abOTe mmtioned method,*



AEPBHDIX II

BeteraiinaMeia. of pH

fhe-fisc©! qiaanti'ty of sample is e^-Mlibaei©.t^ witii the

fixed voliam© @f distillea wo-tes? mA the resmltaat ^
of the sample, water syst.^m is messtirea with the help

.•of pH- meter*.;

; Appamtus.: pH meter

Frooed'ore.s. •.

lre.parati.Qn of to^fer s.©l-Qtioa: prepare tw© haffer

.' QQlttt1on® •preferably with tablets of pH 4' aaS 9.*2 ©3

•per-tireetifas given aloag with the htiffea? tablets*

Swltoh ©a the instriMen.t aafl give five ©iaiates time'for
wamliig' lip*, Baise- the electrode aafi cleaa it with,

distilled water ffimlly wipe it yi%h eleaa tissue

paper*. Adjust the temperafare eoatrol knob^* fake "the
first buffer'"(pH 4)'iiMaer9e the eleetroa© aK.a switoh ^

• ©s to re©i the pH.* Whe» the pH does a©t O-Onfirsas to

read -to pH of the biaffer solutions aijiaff the pH mainly-

to pH 4.; Switch back to'iero or aei3jte®l*or standard

positioa, Gleaa the electrode and wipe it eleaa with

tiasiae ^per. Bip the eleotroie ia seeoM biiffer

golmtiosi (pH 9*2} aad switch on the instiment to re^

pH.^* fhe pH read with escaetly; 9*2.,,. proviiM. the iastrm-^
aeat is s-orreot®

Eaise tlie ©lectroa®® waaii it with distilled •water and

wipe.-it cleaii with tiasiae paper* Pmt the solution,• of

pH (sample) for pH meas^emeat in. plaee of tlia

bwffer solntioa,-- Hepeaf it for-the dixplieste and

replicate and fiiid the correot pH«-



APPMDIX III

©£• protein' % Mmm feJeliaSil method^

teageats.?• '''
1i mgestioa mixtwce 98 pacts o£ K^Sd^.mi. 2 '

"• •' '••" Qf-&m BQ'̂ f ' ' ' ' ' '
g40 f 1^1

3/1/10 laoff (o:»1'D -^'ig ia 10^0'ml ••
••4;i /H/IO Hg'(0-,i' ¥)' - 3' ml 'ia 1000 ml

5* ^•ea •IMioator - 1 g of the iMieater

• '•• aissolwi ia 60 ml ©f aleQtol aoS watea?

• • to m^e to iOO ml-*

.Pgoeediaa'e.i^

fiia s^ple {OS " 2,0 g) is-weighed 'la tQ a
.k^eMahl' fiasK.. 'Abemt •5'g'Of digestioa. mixture
and"20 ml Qf ptoe'eoae# H2^^4 t© the same'
saspie and the mixtiu?© .digested Isy heating for 4 t©

' . 5' ho-ars#; •§lass beads are' Mded to preTsat'temping.
'Afte^ eoat^its' of the 'fla^ toectme elearf. the digestion

is' aoatiB-Bed fi&r atle&st 1 h '̂UTp: The eoatmts £©r the

kjeldahl fla^ are cQ^led diluted with distillM water
'aad the miztare'®ade'alkaliae hy adding ©xce'ss Of 40^
'•faoii, 4. small tTamttty of iP©TOeliiie di'se is ^ded..t©

'^eireat- fepmplng duriiig di.stlHati©a« Ihe IH^ liberated
is distilled into a reaeiwr edntaiaing 25 ffll ©f 1/tO

.She ©^ess ©f acid ia the reeeiwr is feaek

titrated ^^iBst .f/tO msiag 3 drops of methyl

• ipdioatos""! •

• A yeageat blaak is siadlarly digested and distilled,
•fhl© titr© -value is smhsti-ated' f^om the fBlme Qtetaiijed

fgr. the sample'to get the tfae titre -mlmev. ' •

OaleialatiQai'

(fest.- Blaak miuQ)\x 0.0014 x 6;*25. % Q'«096,.'x''1Q0
j • ; : ' •#«1 S'wt of the sample used ^



APPMDIX i¥

IstlaatioiSL @f

Mileiples

/fMs metliM is based ©a tiie red-actioa .©f potaa.siiim

- terjfieyaaide *1© ,p©tsssim ferroayaaide by

sugars in pjresence ©f alkali* •

(0®% •«• 2 EOH - •• 'Z ?@ (GI)g t IgG + f Gg
' • - OH <CE0Ii)^.*.iOg- - ĈHg/OH- (CSOE)^^ GOOH

Btareli is- coaTerted to m&mixig ssgars; by '-hydrDlysis '
••' 2W Hcl.;aiid- tile -total reauciag sugars are estimted ^

Reagezitss

. P©tassitpi ferricyaaide .0*.d5':l) dissolve 16.463 g
'/ •• of-K^fe'(pT)^ in d̂istilled water aM make mg to

/ •-• iOQQ ml, . • / . - • '
^ 2, -2:45 ® WmBt MbboI-wq 100. g' of laoH in distilled • ,

:¥ater and m^e up" to 1000 ml* .

,2H Hels Miate 100 ml of eono..- Hoi (AM) t© 600 .ml

' • ' ••;• ¥itk'distilled wate^^- , • ^ .
'4» ,Staiida3?d glucose aolmtiOB (0*05 i) MaQlve 9 "01 §

0i ga^e gluGoBe ia distilled water and diluted to
- • - tQOO .lil-e

5 , Metbyl^e blue 1 ^ 'a^ttooias soltition.

Troeediares -

fafce 1 g of fyegli tapiooa tiabejr or 0.5 g of dried, ^aM
^omd material in a 100 ml odaical flask. Add 20 si
of 2 W Hcl and beat on a water batli for 2 to-ors. . •

Plaee. a small ftaimel. oa the momtii of tlie eoaieal fiasilE

wMie keatiag* After Isydrolysiss eool and, .make mpto

too ml witii dis-tilled'water* Hlter if aeeessary.



Ammmz it imma*)

T^e 10 ml of 0,05 1 fe (CI)g ia ^ W al eoaieal flasfe
. am 5 ffil of 2 #5 W laoH sxid heat oirer a, wire ga^e with

. ' • ' ' iasser toameic# tiie burner so tlmt tie- solmtida

"boila ^ntly». "When tlie soliatiossi st^ts feoiliag a4i a
.few teops of aethyleafe bltxe titrat® %he filtej?ea ^gar
soiutiOB. agaiast f e so.totioa wM'le liot. Md the '•

•sugar s.ointioa drop by Srop' till the blm© eolfaa? faies
ap,d tiie-'soliation -beeoiiee eolQ-oaflesSf. lote tHe foitiffi'e
of s^agai'.'solmtioxi" Qidiea* • •_

' Staadaraissti<&ii-|: •
'

" 'fitrate Q'«05-I gliaoose soliatloja. (ia-a simlliar meaner.--.as;.
• deseritoei :atoO¥e) agaisat'-i-O bI of-OaOS ^ ^ C.0I)g-t.,
•'Eepeat mti.! tMo: titre wl-aep .ap?ee*.

;:Oaloialatioiis ,

: 'I ml Of-0*05. M glme©-s:@ eontains',9-*0t. mg of glmose^
• liet'-.the' blaak titre wlue be x-al.*

' •fiierefore x ml'e-ontaias'x x. 9*01 mg .of gliaeose,

.to i>edmee lO'ml of 0.»05 1 fe_ (Sl)^ sioliitiom-
% X 9*01 fflg of glTioose' was ne©essa^y.«

• :^ of B%mGU s X ^' 9.*01 100 tOO z W
•' • titre val-ae'W. 1000 20'

W!i©2^
¥ © wt of 0^ple

19/20 Is, til© soatejpsioa factor for

. eoiwei?ti»g reducing B-uga:r t.o staroli®



APMDI2 f

latimation of asmie fitee

•S@agei3.%s.

' •1*-.'0*255 I HgSO^ ; 0*9 ml of Hga©^^ in 99*1 ©1 of water'
. 0*515 S s 0,8"g'lsoa ill 99«2 mi. of HgO ' • .

-.. 5:. Etlier

•F^ooeiiar&s / M '

Abo-ttt; 2,s5" g ©f mQistia^e -and'fat fyee s®pl@ Bm w©.igli€i'
-•iato &•^O, ml ^©akea? sad' 200 al, of Q*255 I

. •;; was''fliS'iai.xtwe Is b©ited.'for •W ait.s« Keepii^g' .

ti.e^6lme c^Rstaat "by the aatitioa'of water at freqia^t, -^• _
intesml (a glass rod i-s lasf^tai in tlie be9l:.©r- 'helps
'-smo.0;tli-tootling)f it tlie'ead of this -pes^M&'f tiae mixture-'

• is-filtar^a taroiigli a ©Mislln clotli aad the tesidtt©'
waaiieS witli hot wates" till free from aeid« f-he taaterial' .

iS'tlieTa trmsfeyrea. to tSie same beafcei? aoi '200 ml- ©f

• •boiling O..5I3 I laoH afiaea.,' 'Mim l>oilimg fo^ 50 mimx%eB \
' ji'Ieeping tlie ,'FOlme coastant as '©efoi?#) tbe mi.st'OiPe Mb
'waslied wit'it liOt water till fi?e.e fyom alkali followed fey

wasliing with.-some alooJiol'md etJaear# It. ip'tiiea
tyaasfe:ps'ea to a omelbles flz^ied oversight at 80 to

1OO®0 and x^eighed, . flie emi^itele is iieat^'ia. a. BUffle
fnwi^e at 600*0' for 2 or 3 lioxiras Pooled aaft wei^^d

, ,'0.gala'# Sli@ tifferenoe .in weight represent th@ wei^t
of c:rote fibye.*,

'•' •. CrMe fifere.- (g/l-OO ©ample.) ^ 1QQ--Cffioista3?e*fat)x wt of fi%e
of' sample, 'tialey ' '



MPEIffilX il ' '

iatiwation of asli

. 1, Q.,255 ,s 0>9 ml of 9^'4 water, .;
2^. s O^B.g laoH-£a,:9.94.-iil. ©f %?, ,

•. "5ft Bftliea? . . .• , , ,.'

•Preoetares-, ,., • , ,.;, _ •••••'••'

•" khQu% 2 f5\g ©f moistia^e and 'fat free sasple-ase weighed •

• ,• .£atO'-a •'̂ 0;Q-ml fee.a:feer •aai 200'ml'Of l30ilijig^O*,255 I
;• Vwas-'addea.^^. flie-mlxIs-Qre ia too.iled'for 30 Eeeiiiig:,^

: •„• tlie ¥olmp e.fiis-tmt toy the: eaaitlon-of water at ireqnm^^-/
internal-(a;.glass ia las@st,@i,is. tJie l!e.aker helps:

' • - feoillng)..^. At' the mi of-tMs periM„|, tlie

^ •• is filte3?ed ttooxifli;: a mttslia-elotfe amt tiie sesitoe .'::

• waslieii M%h. ii©t wiatei? till S^ree f»:^m aeifi #, Th© materlstl

is 'tlieTn t^aasf^i-ireS't# tl@- same teeaker _@2id' 2,00 ml of,; •"''.

boi^Bg S laoH aadefi#, Aftei? boiling f©r 30 i^imtes ,

(feeeiiimg 'tlie. volaBe c.oiistaat as befsTe) tJie Bixt-ar^"i& --'\.-•
' waslied witli teot-water'till free from alk.ali followed

wasMag'with some alcokol sacl etlieir*-, 'It is'tfa!.ea
tramsfei^ed' to'.a cj.raclfeles,, iried OTesmi^t at 80 to

lOO^e-aad weighea,.. fke Gjnaei'ble is heated ia a. mmffle

foEiaoe^at 600*0 tov 3 -lao-ars-j, eQoM and weired

, Cooled ^aad weigiied again saS tMa, ¥eig^it .repr$seats tbe..
-• weight of ash,.. . ' , •



msMDm TO
\

Estimation of moijtwe

3 g, of aoGimB%elj weighed aate^al I'lm plaeed

in, a siliea iish (pre^ieiiS'ly .af1;0:p

drying in m orm) ^ - , witii the

•sample was -dried in sn eleelj^c, oires. at f05*6

4W'5>0T2rst; eooled m# wei^ied|: mtil csa-?

BeOTstiye wei^ts agre©* ^ fla© pereentage _

"moistwe was expressed as mm <lry Isasis*

Moistwe, $ ss' laiuial wt ~ final.wt:
wt of the sample . ^



^OTSBBIX fill • . -

f ast' f 01^ 'Sae-|eri.a

l^'egtamptiVe. tests

1* laoe-ulat#, 1 ml- of water anS, 1 ml of •eacli ©f tlie

.-•tslO ©aa lilOO dilutims into fefmeutstim %nhm

-• coatalsing laetose Ijroth.*

2# -Inocialat© tul3es at 53 i" Os5 e for ^24 'h^ ©ad ezaaiae

; •/'for •gas* presesee- of '^s Indieates a'''positiTre

••|>^'e0affipti¥e test*. lmv]S)&%^ ne^tlwe-tubm

aaotlier tlie •presence ©f gaa %hm also "
. indieates a-'positife pyesmiptive test* Tlie abseaee

'Of'gas after 48 lir of' i»GiatoatiOB,ceiistit:aes a

••• .' a'igatlf© test♦ '

Laetose byotiis

i'eptoa.e • , ' • 2© g •

. iael • • •• • . -

•Mstsr •• 1000 ml

Sotima-taiat© glycoaliolate '3 .$
Ij@,otos^ 20 . g

pH • , ' I-./ ; . - • ^ 7^4 '•

10' ml • acjueoms so'liitioa sf iieiitral 2?ed.#•



APPEHBiX IX

• flie reolges in tlie J.afeo^toi'j

1. Sari Pakko^a

Qexi (b©ileSv& oliopped) ' 2§0 g
S&l-t ' ' - • - • taste

_' \..Ba?lii3al (emt Into pieee) ' 1 a©
yotai© (cat-iato piece) ,1-ao

0reen cMlli^es: ' , . "4-5 nos
•_CM.111 powder' ' , 2 g"

-iJpEio.'se^a • ' •• 2 g- '

" ' ."' •'' BaMng soda pincJi
Oil ' • • enougli for feying

Bread G^mys ' 100-g

-• •- Ctoion (eTst into, small pieces)' 100 g

• • Dramstiek leases 50 g . . •

HstiiQi of preparatioa.1

il Mi2£ ail tlie ingreiients witli tli.e boilei gar!

. ii, fake poytioas aaa fiy deep in ©il

2,* -g-ari Ogetti

Boiled aad maslied gari

Wlieat flotir

eoeoiiut SGi^pings

Chopped onion

Musligird

OQeGaut oil

150 g

25 g

4 cup

25 g

1

S



IPPBiDiX IX (Go^M»)

led 2 aos

„- :, .'^ehQpp^ g3?eea oMllieS' 10 g
Clj0ppe€ 0.ngBp fO g

Sttafi'y leaires .a

i.^% i© tmste

rSet-hsa 0f pafeparati-eiii'

, •. -. £ ft • Mix gari.,. wlieat #oii2?t c©eoirat Bcmpiaga

aad-salt ana keep f©? 5' aisKte#.-# •.

i|,i eat #43. mi f3?y the ,i^aa|ii|ag'iagi'^iQats ia

©ii @ai to tii©'-afe0W m|xtwe»

iii*,- Pi?epss?e small-Mils saS flattm tSien..# - ' ••;•

ir, :O0©fc w. feot with oil mtil teom #s, ^©tli gid©» "

5-». MameM gtita

•• -flew 200 g

Wheat •flow- 200 g ..

; Oliilli -gmdm- 5 g

•Oil • 5 B

• Salt- t@ taste

Oil • Ms* f^iaag#.

- Ketlied ff pre.paratiQas

I-, Six wli@at flOTar# gari flQ®?!, eMlli pwier#
salt sM B. littl© water to fo«® a fine dou^,

ii.4 14^0 Sfflali baia^s smS. roll oixt as f#r tk@ eiiappatiiis.*.

iii # Out into- -(liaiaQM slmped pieces fs'y ia hot ©il

till gQMm. hipQwa. ia c«sl©ii^4



AfPliKS IX (eoaMft)

1 'Say'i. .... .flow 2 cmp.®

Jaggej'j powder # cmp
• •©romd a»ts .(fried) enp

-' •Bmm& t '

Baking powder t 'tsp

. Salt , a pimeh
Oil . mough for fryiiag

"Metliad of preparation?

i#. Mask •"bmaas - •

ii * Mi tto.e remainiiig iagredieats

- ' iii. Mi momgh water to fona a tMek poiir batter aaS
• mix well

- If:. Cook the batter in spooafial of Mt^Oil till .g&Mm

.larmm in coloiar,

:^ .51 ®ari Laddti ,

'§ari flcmr ^50 g •
<Jreen ^am floiar 150 g
'̂ TQwad nut , 150 g
^^ery 200 g

" letiiod of preparation?

i,, Ebast grotmd irats* Seaove tlie "browB. skin, and grind

into powder#

ii* Roast grem gram flow asd ^ri flotir*
lii» Prepare .jaggery syrup*

iir# Aid .all t.iie floors lii.ic w.ell#'

Make balls- -of .erm sise wliile the ai^ture la hot., •



APtMBIl X

' 8^aiimti-oa eaira tow t^isagl© test

la %h&' test ttoee sets of amgar s@lmtl©s

aiffereat c0jaceH.t:r^-tei0B.s were liaeA. ©f tlie three s@ta,

tw© solTitloaB w^e #f id^tieai GmQmSi%wa%l&m tlie

••W0S^ mm asked to •identify tlie tMrd aattple wkieh is

©f ^iffey^t QQnemt^iioii.*

. laiie '&£ tlie jroimet®' • • '• s Stsgar' &QXn%im

'•''"fetes, Img ©f tlie three samfl^e are

' iae^tltj .the odi sampl©' , •_ •

S.le-*,.;,- •-• tM la^atieia ' the qMaampi.es, ©ampleg . saaples '

I T I

4 1 0
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Seore Casji

• -- 1 • 3 G 1 1

f * ijippearan^e

goo3 (5)
©ooi (4)
Fair (3)
Poor (2)
Terj poor (1)

2. flairoTae ?• , '
Tery pleaaaalj * •:' {5)
Pleasaat (4)
I^eitiier pleassn^"

nor isipleasmt • '•
Dnpleasaat
Wot at a3.1 pleas^t (1)

'•'•5# Teitmre •-
Yery gatft-,. . (5).
Good (4)

. miT ; (5)
Poor (2)

.-fefy iKJor (1)

4.«" fast©- - -

^-'Sxceii^A ' 0)
-•-fery .gota , . , ' (4)

§Qod (5)
fair (2I

V.

5 O'yerall 4ieGeT3t^0.©

Mgiiiy ae0.e|>tstt@ <§)
Accepta.¥le (4)
Slightly aeeeptaMe (3)
Slightly maeceptml>ie( (2)
UnaoeeptBtole Ct)
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a« Statistical msljsis -of tii© p^et^ia eemteat

B'Q-mo®

•f3?estia©a-fes• "

•Tim© interval.

Toxie^j frea-feBieati

Variety 1^ ¥s C^,
• 3tyg. ¥s 0g

W'.

,,T

t
t

1

US^B,

0.99i4 t4.?6992**

w-mn 161 ,.329**'
0,5689 8.4^750**

@♦574 0.1277

• 5*450 ' 51»599^^
5.154 ' 46.98**

Sigalfiosait" at 5 pe^ level

b. Statistical analysis Of etaroli ©©ateat

Soi3S^,e'

freatmeats.

Variety •

Ttae iatei^a:!©

fmlQtj- tireatmeatS'

Variety^, ¥s
/Tari^tyg iTs Og

•-Mi

ts

1

7
. ^

t

t

^'WlSS,.

•• g5*.2?5

• • yjSm

9,263

1155^51#

1551 .§79

,.,.57aiW-

• 45*14^**

. 13Mm*

•• --©.iw

2241^472^^

5010♦558**

Signifieaat at 5 fas?'. eefi:t: le^el



XII (SfttM#)

G* S-fcatieliieal Mal^rslg of filt^

Ŝowce • M-S.S*: ?

15

Ta»i.©t,y • % . I-,267 50 .57«*

fime iaterral ' • - 1 4.456 107.»48»*

f^iety. freatmea^s. 1 a%1t89 •2^.8686

Ts ] ' % 8i4Ql7 2.02»6.5*«

TaE2.etyo . J. . • 7*7067. 185.,88i^t

' Si^jifieaat at' f f'sr ©sat, level.

•'d':*" -••Sta-lis.'feieal maljsls of. sail, eoatmii "

So"oi?e$s

m i.ii • i^ni II., , uai • II iiij «ai i i

mssi •

", ' '

t.5 • • 4-#946 5^5536#* ;:

1 tjsg 118960 !

' "Time inteirval 7 9 #702, • : 1.0 »89^*

'7 "6.,588 . ' - 0.739

Te .• • 1 • 41.267 ,473.389*^

fari@ty2, •i: • 4.1i7. 462,^,1.02**

Si^iifieajii a-fc 5 per.'ceal; level



MBmmx xji iQmrn^t

e. St£5 wLsiieai; apalfais of -m@i gtw^e.. e0a-|.»$

ioi2£'ee

•f lm@ iaterrals •

,?»i». frea^mests
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IJie present inTOstigation was imdert^en to for

mulate fermented oaeeava food prodiact and to iassess the

effeetiveness of gari in variOTae recipes .

Ihe ljyd3?ooyonie acid content of cassava was

GOEipletely eliminated by ferraentation, The fermented

prOdiicti, gari was analysed for tiie various niitrient

eonteats and compared witli that of raw cassava» the

hydrocyanic acid content of six local varieties of

cassam were estimated in the laboratory and out of

that two varieties Icalikalan and were selected

for further studies# &ari, was prepared from these two

varieties at different time intervals li]^e 12# 24* 36*

43t 60, 72, 84 and 96 hours. It was found that the

yield of &ari was higher at 72 iiours of fermentation*

The analysis of the different nutrients showed

that the less amount of protein present in raw cassava

waa farther reduced during fermentation ih "both varieties<
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