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+ ITNTRODUCTION

Caﬁsava is a very imp@rtam w crfbg, for millions

ei’ neople m 'ehe waﬂé@ Ii} ﬁ,s a native @f the eastem

o ecgna’wmal mgiaa @f Seuth Amem ea ssmﬁ was au‘lmvmeéi b,}' the
_: Indz.ans m Erazx.l, Guyma and %zexz.ea before the arrival of
-;}me ”fnrepeana. Ameng the mseellmems food erops of Seu’sh

_ ‘Er;éla,f cassava cccuyies an important place.

In Inam, me culisivmien oi‘ easswva i,a aemered |

- armzmi tne ‘Spate of Kerals, Kerale constitute 80 per cent

E}.,,f_lof *lme total gecreage and preﬁuetian of ‘hhe crop in the ‘

coun'bry. Ghosh (1954) stabes thet eassam ia a poor man' s

_zoeé ercp and it is use& a.s a :gar%ml mbsmmﬁe for cerea&a 1

- to an exterrﬁ. Gassava pmduaes four t&mea as mueh ea.rbeu

hydm’aea from the seme ares as vice. The tuber is mainly

a carbohydmte food and e&n ve used in place of cereals
partly sapgalamenﬁag it with Pratexn. Casseve end fish are
~ the mamsfsay af '!;he pcmr peaple in Kerala State (Gnek, 19&5).

|

| Cassava is useéi as a prima:ey and semm&ary s%aple food

by aﬁm one 11:?%21 of the t«mrlé pagulai;wn and mainly by %he

“low income group of the tropical comntries. Indis is the



seventh 1argest pra&n@er of ‘staple food in.the world.
/A&urrenily 250«360 million people in the trapxes derive their magor
ficalorle intake from aassavaa The labour inmput for the. |
Vpraauetien of calorles is ‘algo legser for cassava.bhan for
maize anﬁ rices with the result that cassava is the. cheapest

~saurae of aalaries far both humen nutriﬁlﬁn and animal feealng.

, Gass&va r@ots éeterlafaﬁ@ rapldly after harvest.
u:Determoraticn is elthsr phyai@l@giaal or mierobxelagicai

i'{bu% the ¢ormer ganerally ecaurs within 48 hrs of harvesting,

,,f(ﬁrxtani et al. (1?82) staﬁes %ha$ bluish fluorescent phenalie

: fcom@auﬂua are fermed in caﬁaava roats in response toe inaury.
3 .0nwueme (1973) sﬁudied the éeterloramﬁom of cassave tubers
Ef:within.a day or so0n. &zter %hey are h&rvested, the tubers
beglﬁs %0 ée%erleraue ray;dly. They aevelcp bluish dia~'r '
cel@uraxxan of vaseular streak&ng‘ Taneka et als (1985)9

; rsbuﬁxed %he gesh harves% ae%ariaraxlon of cassava rooLs on

a biochemical level by 1nvestiga$1ng chenges in the secondary
me%qbelie and asseﬁlaieé enaymes in roots iasured by cubting

a&d roots suxierxng from soft rob.

f Gaésa?a‘s less'pépulafity is also dﬁa’ﬁa‘the'high
nydrocyanic acid content. Nambisen et ale (1984) viewed
th&x tezielﬁy can be caused by the prolonged eonaump%ian of

Aeassava" When cessava is processed into foe&stuff.



~ this hydracyanie aem is ellminamd. In .sbme cases_'
detox;ucation i.a carried fmt ‘by heaﬁing. Sone s’males
A imﬁ eated “ahaﬁ am'ing heatmg ‘t.he hyérceyamc aez,d cantent
5 of cassava waa reduce& bm; mi’. eamplmely remeveﬁ. ' The
: ﬂreauctmn m hydracyamc aei& eomeﬁﬁ was hz_ghest in eveﬁ
dvying then sun é&rying (Paula & Rangel, 1939) W F:eem the
v *ara&i monal @raeesamg of cassava, the gluceside :Ls
o elmma-bed elthex* afa t}z@ sea}cmg swge or at the heating '
’stasre 01' bebhé A Casa.éei at ﬁla (‘1984) suggested that
. de%ex:.fma‘siaa ef bn,tter *va:fiety by sun drymg was mﬂde.“ |
‘:-;cgua%e baeauae ef éeneral food sharﬁaga end me*ﬁabolie o
ﬂdetaxi.;;ﬂ.camm wh:a.ck; vas redaced a_wing %0 the a;bsence of .

sulphues

In Asia anéi Affiea, eassa'e'a has ‘been traditiemlly
_enmc:hed by mcrcabx.al fementa.%iem it also eomnletely '
detoxifies hyérecyanic acxa. “In Nigeria the effect af
-cjaniéie toxieity is comta:mcwd by mixing palm}eil and
it is lnteresting that gari & fermented cassave pradue'b
| “made by drying the fermented casaava pulp with palu#ail
which u:ssually does nau contain emy cyam.ée.

| The process of fermentation is mai.nly carried oub

. by certain types of bacteris end yeasbs "X%‘s.‘z*tey (1‘981) u
feum out the bacteria involved in the fermentation of
cassa:vq roots during geri production emd their bi ochemical

1

relationship with hydrocyanic acid conkent, They are



alseuased with gpecial reference 10 Pseu&omanas 8P -Aé aM’
«reault of f@rmennatian various changes. take place, |
Fermenﬁatian'impfcvea the;quallty of prqtezn.and alsc‘:
lacreases the keeping. qualx%y.f Fermentatlen briﬁgs a
eharacﬁeristic arama and- taste uhxch is mostly liked by all,
;ﬁ esyecially by ehilérana Garl eentains 1arge &maun% Qf
fffstaxeh granules anﬁ is poorer in amylcaexirins (Vigneli
and “rlsﬁace, 1950). Buriﬂg fermentatzan £ree sugara,'
aSh, Qr@tein qnﬂ et&ax ezﬁrast mmgnt be lest@ 3Letary:> o
~ fibre 1s alSe afzeete& in case Gf garl aaﬁ it ia alse
1;;hlgher ﬁhan Q%her proeesaed proéucts. Vitam;n c&ntent

‘ of garl ls incveasea because fermsntatlon is carried auﬁ
by mlcraofganisms, The ascarbie acid eonﬁent xs reéuce&
.aarmng the process ef fermentatlon.‘ Accardxag ta o

, wFavier et 2l (1971) useer%ie aeld eentenﬁ uas almost

iygeempleﬁely 10&%» B;beflqv;n was semetimea 1mpreved by

farmantatlan. Thﬁ aterage life Qf eassava is imcreasea
by fermenﬁaﬁioa and gmrl caﬂ be stered fer'msre than o

" three 3’@&1’39 '

) ﬁewever ?ermenﬁatleﬂ stﬁdies wath leeal varleties ,
‘anﬁ newly evelvad varietlea af eassava have nat heen

je@nduetedy,



an

Hence the pfasaﬂt stuéy on "Formulat&ng‘fermenmed

'?aassﬁva;fooé products” was Qlﬁnﬂ@d with the folleuing :

objectivess

Sy

R

Te assess the hyaraeyanlc ucla camﬁeﬁt in

‘dlfIQXEﬂﬁ V&rlEulés af easa&va,

?s'stan@aéﬁize the method of preparetion of

~ gori with respect $o time, veriety and pH

"'Qf'tha‘fhh&l produch.

L 5 hd

To assess various nutrients such as protein,

' gtevch, crude fibre, molsture snd ash.

To assess the hygienic quality of gari,

.+ To stenderlize different recipes from gari

and to popularize the most éeeeptable‘

product «
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REVIEW OF LITERALU

Cassava otherwise known a8 gapioca was the fifﬁh\
imparﬁant-sgaple food in the world (?hlllive, 1974) «
fcassava is grown mainly for lﬁﬁ'ﬁﬂh@?’ﬂﬁeé as supple-
maﬁﬁaxy £0o0d « ,”assava s centre of origin ig Tropical
América bﬁt,ex&gt time and location @f domestation and
the direct anaeé%@?-were not known. - ﬁmriag ite evaiua%i&n |
*cassawa ia greb&blgselaete& for ite emlargad tubers,
‘1'ab111%y 1e garmmnaﬁe from stenm euzting and eﬁaat plant
Ny %y@a (Jennings, 1976) . Acecoxding %o Gauraey (1973) in,
Africa, cassave was used as a foods Lt was more cl@aely
mdenﬁéfied as 2 3ubais%anee ¢rop and he has also staﬁe&

that en extensive trade in geri exists in Nigeria.

Ghosh (19@§)-s§reaaes atarchy tubers like‘éassava,;‘“
potato and sweed potato constitute 2 sabgﬁan%ial part of :
the agri&ulﬁur&l production of developing cnﬁn%ries. ‘
Cassava is used as & primery snd secondaxry staple by
‘; abau% one fifih of the world population bY the lew incame
graup of the trogical countries (Padmaje end Swamina%han,.
1980) s Cassava is grown in aboub 80 countries, 90 per cent
- gf pra&uﬂtisn~aames from 25 combries with four countries

" accounting for 534 per cent of world production (FAO, 1980)~



Ageording 0 Lyne

m (1978) in Colombia, Brazil end Paraguey,
41 - 5243 peyfeénﬁ of the land upon which cassava is grown.
© Pnillips (1977) has stated that in Theiland 92 per cent of
¥he land devoted to cassave is located in farms with less
%h@ﬂ“S ha ﬁaﬁa1 areas In eaﬁtérn Nigevia a agtaile&,stﬁéy
of three wi11ages showed that 100 per cend Bf the cassave.
‘f7iawpx@éﬁced on farﬁs of total area of 2:4 ha or less.,

| (ﬁageméﬂn, 19Y7). Cassava é native of tropical America
}is eultiva&ed under various canﬂltians of goil and c¢limate
f:7t&$gughaut the tge@ies vzzfgvﬁraz;l West &friea, India, ‘
'€;’Ihd0néaiéeaaé Thaliland (Anon, 1973). l |

, ) Annual @reéﬁéﬁiﬁn of cassava in India a&ﬁreportéd ;

L in ngx-mumwai Situation of India (1986) is 5.8 million

: teﬁnas of fresh tuber and accounted for 4.5 §er cent of |
 the,tatal waglﬂ prgéuaﬁiang Cassavae produchtion isg Gﬁniiﬁaﬁ
te a7f$w"s§a§es in the comniry. 'Kefala and Tamil Nadu are
the m@iﬁr ?éaauciag gtates accordingly for 80 per cent and
'15 pef cenb aereagé'ana 70 per cent and 17 per sent;af the
production respectively (Ghosh, 1984 and Neir, 1978).
According o ﬁenan (1%80) Kerala accounts for about T5 per ‘cent
of the area gra&maﬁ;an for cassave. The agro s@ciaweaencmic
survey conducted by CECRI around 3000 households res;aﬁng in
T&i%anﬁrﬁm rural areas in 1976 indicated that cassava ié:%he

‘maggf crop reised by them (Rememathen, 1985).
.



| - The Directorate of Economics and Statisties (1985)
wi; has stated that production of cassava in Kerala was
39-53 lakh tonnes and the area wnder pre&uc%iaﬁ is
2,324,752 hees The arves under cagsava preﬁuctwn is higher
»dumng 1984=85 in Trivandrum followed by letm, Ke%ayam,
Pathanambhitie, Idukki, Trichur and Wynad Bxst»rw%s ( Ag,ri-
oultural situation in India, ‘19’86-). Aecammg te Cook (1985)
- Kerala comes firgt in Indie where casseva is used as a }
- “_'é,:n.ewry component « Phillipe, (1974) also supperis the view
'1.3:1&1. in Kerals cassava was - the mogt impertent i‘oe& next ’69

- riees Accer&mg to Poulose gb al. (1984) the 'increase in

fo ’popula‘s:;.on and deerease in production of rice has made

o 'eass&va an 1mgax=tax>t food J.‘i;em in Keralas - F:mm ’ehe point

of view of i‘wd energy output versus labour input cassava

appears %0 be very efficient (Ghzm&m £ alsy 1974) s

‘J?&'écﬂl‘diﬂg to- Onwuene (1978) cassava as food, industrial
raw material or animal food is important in meny tropical
; 'ceuﬂtz"iesg Gassm-ra is responsible for the supply of
38 per cent calories in Africen diebs, 12 per cenk in
-Tatin Ameriéan‘die‘as anid T per cent in the diets of Faveast
 gountries (E-iaharana;, 1980), Bernabai (1959) in his study
gives a digeription of the origin of caséava, its geographical

distribution, morphology, industrial epplication mmd ite



_uses &8s & food stuff 1n Ameriea, Asia anﬁ Afriaa.;
:;Tama et al. (19?9) have repartea tha% the staple food

1@r ﬁlgeriaa is ﬁassava. ‘ ‘/..

- Bavldﬁaﬂ (1959) views that eassava is the main source

g ?o@_loadgxtem in Zambia. In&ernatlanal Institute of Tropieal
,?Agégeulture {1981) atresses the impcrtanee of cagsava in
:ﬁweat Afrlcan dlets. Meuser and Sm@laik (1980) have ‘reviewed |
,  tha pracessing of cassava te gri and other food stufis. .

; f?h@y alsa staﬁe that rac%s were peeled mechanlcally and ground

3;£t0 & mash whiah was fermeﬂbed anaerablcally, Emilia gb gl.

(1979) have stated the uses of cassava, balf of the total

pro&uctiaa of cassava is haw1ﬁg‘used elther directly or as

ary ehlps, Yoshi ané ‘Garcie (1974) bave studied the
k‘pracessing of cassava inte fermanted :oods. Neir (1978) hag

;; revxewed the . utlllsatlon of cassava in India and according

tc hlm, eassama is used as xoaa, ag feed stuffs ané as

xndustrial raw material fex»manufacturkngﬂstarah,dextrin,

glucosé\aﬁd.aleqhal* ;Moarthy~(1984).bas\shnwnAthe in&usﬁriél

QSes-of caésawa as ; a raw material, fef pravié;ng gnimal-fegﬁ;

etareh, Llour aﬁﬂ sterch derived productss Manimegalal et al.

(198@) revealeﬁ that in In@ia cassava is trﬁﬁxaiqnally proeeaaed

wnﬁe several nr@&ncts beuh.&ﬁ hﬂme ana ab an industrial scale.
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'In Kerala among the roots aﬁd'ﬁuéars cassa§é iéfuaedjas a

' pranﬁlple sau?ce of carhehydra@e (Premag 1980). édrozyﬁski
(1918) has réporved that marine pra&ucnxen anﬁ aasaava are
4*&&@ main two food praéuets in Keralm; Analyszs of the
dxetary hablts of keralits by Poulose et al. (1984) reveale&
%hat 75 per ‘sent of the Deople in Keralas are vegular cansumers

»”af cassava ‘and salte& flsh¢ |

| Gass&v& xs mamnly grewn for 1ts usa &s supplementary
'7'fcad. It‘“}s the cnly crop whleﬁ yxelﬂs more ealorles ox
 '2509099 eal/ha/day as com@area %0 8?6 000 eal by pad&y and

1, 00,00@ esl by wheat (Ketz.yal and Dutta, 1976). It has:
ﬁiiheen es%xmated thai the tubers prﬁvm&e 200-10@0 eal/ﬁay tm

j :mcre than 700 milliem peuple in the developlng eeuntrmes ‘ 
(Anon, 1983) Flguelredo anﬁ Titti (1917) have studied the
:ifﬁltrogan eompaunﬂs yresent in eaasawa and also the caratene
éi'centeﬁi.in twc varieties of eassava. Lila (1985) has shualea .
the nutrltlve value Of tuber crops and has stated that cassava |
‘starch is feund tﬂ cen£a¢n 20 per cent amylese and 80 per cenﬁ
' wmylapeetln and have & dmgest&bzlity of 48 per cenﬁ 1n,the
raw state. He has algo revealed that the proteln eaﬂ%ent of
" %he tuber was neagre. Bes;des, cassava is found 4o be rieh

‘séurge’of éal@ium'ana phosphcrus. Accardzng to Gk;gbo (1980)
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easa&va xs very high 1n carbeLydraue and defeclent in protein,
xat, several v1tamins and minerals., ,Gassava is a rich gource
l_QL carbahy&rate ond caleium, ﬁowever‘the 9rbteiﬁ éanﬁent of
cassava is low but the protein eonﬁalns all the essenﬁlal anino
‘fﬁczds amﬁ only fair emount of 1ysine (Anon., 1975)« Mariamm
‘(1980) has revxewe& the nutrmtive value of cassava and has
xounﬁ thax amqnu ﬁhe minerals cassava 13 a fair source of
«‘ealeium an& phaspherus ‘and 1ittle irvon. It contains very ‘few
ﬁvxtamlns. -Ea;a et alvu(1978)‘v1ews that the étaréh‘cch&ént in
‘cassava ?anged from 78 1 = 90,1 per cenm on dry basis. Protein
eontenﬁ of cassava is very low bexag iny 146 = 2 2 pexr cent.,
:QiMeera (1985) alsa supyorts thls point, cassava is nntrltlaaally
very much. 1ﬁferlor 0 other eereals, since cassava flour j
canﬁalns abaut only one per cent PfOtEln‘ Gomez et al. (1986)
-_has stated that the low eencentratlan of the - sulphur containing
x}am;no acids amﬁ the rela&zve h;gh eantent of arginine are the
ieammom reatures of all cassave tubers. Beﬁnabai (1969) rgperteé
that the iﬂeidence @z-Kwashiorkar in Africa is due %0 cassava
b&sé& dietss  According to Gopalan (1979) people living on a
, .cassava dlet with 11%%19 of ether foe&s are likely 30 suffer
'1from nrotein.éeele;ency; ﬁata et al. (1982) has reviewed thab
in CQSta Eiea cassava censnmptvaa contflbuteé 11%tle %0 the

prateln contenx of the élet.' Davmdson (?980) presented
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brief infammien on the incidence of diabetes in Zaie-Zambien
border, a pi'edomimn%ly cassava eating zone.. He has also
stated that over 80 per cent of men and 60 per cent of the

* women had evidence of melnutrition.

7 Makene gt al. (1972) has suggested that chronic eyanide
@éj;somng'is of great importence in aress where cassava -
j’can_stimtes e major pmtion‘ of the diet. The hydrocyanic acid
1evelsf of a number of ?}:s’:’rieaa caasava.v baged food have given

by Oke (1968). Clapp et al. (1966) and Coursey (1973) heve
‘stated. that the toxicity of casdevs was caused by the pré‘saﬁre
. of cy&hegeﬁie,glueesi&e linamarin,. ‘Evaluation of 24 Vﬂxi,é‘bies-
6f eassava for thei? hydx;aeyanie gcid content by Dhermalingem
et al. (1973) revealed a wide variation rmgiﬁg from
10 to 55 4gfg of hydrocyanic acid in the freésh and
.. 105 %o 375 ug/g in the rind. Wood (1965) gives & value of
25 mg hydrocyamie acid/kg for cassava in Africa. |
: Hutbusvemy ¢t als (197%) conducted é, survey in Temil Nadu
end found thet hydrocysnic acid content in the tuber was
4% .21 ppm,. t0 verietal di}f‘ferémesf ranged frem' 5=125 ppm
with an average of 41.21 ppu on & fresh weight basis while
~ bitter varieties contained less then 160 ppm on a fresh

welght basgis (Amm;; 1962) . Aw=Yomg as quoted by
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| Eahendranaﬁhan (197?) stated that the fresh roots of the sweet
ﬁype eenxained about 70 ppm, while the bitter type about 200
40300 ppm. Gopal et al. (1973) reported that the peel hag
‘ high@r levels of hydraeyanle acid than the pulp.
Madnagwu.~§ al, (1989) studied the distribution of free
| hyéroeyanie aeid in the various pqrtieles of gari, Nombisan
:ZQ.E% alQ (1984) viewed that toxieity was caused by a prolenged
”ieonaumpﬁloﬂ of cassava., Narbey (1978) has reported that the
TTVeyamiée in cassava roots and tubers is mainly found in a
bguﬁ@vfbrm as'a éyéﬁbg@ﬁiénglﬂeﬁaiéeg Gomez et al. (1983)
|  §;sé§vered“ﬁhaﬁ,prqeassing Qf{eéssava-ropts hag led o a
mf&épi&3§anﬁersiea of bound eyaniée-ta«fiee cyanide which wes

; thé@i%éieaseﬂ;‘

v_»JIn most btraditional pﬁactigeﬁ‘the enzyne 1inamarasé
and glucogidase contained imfcgss&va are brought into
anﬁaeﬁ in cell rupture and thé liberaﬁea'hgdracyanig acid
wes then released through vvlaﬁalizatien'er s91m§ianAin water,
sgmeﬁmethaés also involves preventation as an igi;iél neans

: of glucoside hydrolysis (Coursey, 3973)@

 Studies heve demonstrated that a relationship exists

 between iodine deficiency, humen congumption of cassava and
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}Eep@smié.gaitr@~aﬂd eritinis&_(ﬁrmans et sl. (1980) and
 Delonge et al. (1982). Todine deficienmey is a conmon,

-problen in Brazil end past surveys have shoun that goitre
is enaemic throughout the- eaantxy (Neto end Dann, 1980).
 ceanet et 2l. (1982) have revealed that the congumption
ef qgaggwa~by;the;pregnanh and lactating women resulted

" in bypothyroldiem, Beamiloud et gl. (1982) Teported the
ff{?éﬁiqlggiaal¥faet@r§ﬁfnr‘goitre_an& efitiaiﬁﬁ aﬁcng them.

) Gaséawé is the most importent one which cause goitre.
Oyelala eu 8k C?QS&)ﬂh@s stateé“that theithiecyaaiae level

” fax breast ‘milk mey be sufficiently high enough to affect the

‘}j'thyroi& fune%iaa\of a breaatffed infent. Foulose gi al. (3934)§q
ﬁ'have reported that the endemity of goitre in Kerala came fram e
I&ukkl éiﬂtrlet. Buﬁ Kochopillai et al. (1976) heve &taﬂe&
.tham endemzc ‘goitre is nmt prevelan% in people repiding alohg. |

- the coastal areas,

'When'caasava‘ig processed into fee&atnffa not all the
cysmogenic glucoside are eliminated. In the sbsence of |

" B-glucosidase maSﬁ.gluesaide is excreted unchanged in the

* ‘urine and very less from the faeces (Coke and Adewesi, 1981).

On the - other hand if the gmount of cyenide released is '

minimal then the body has a very'effialeﬁt systen Qf



f&etoxiflcatlan 0 thLOcyanate thrsugh the enzyma rha&aaase
as have heen rev1eweﬁ by er (1969), ﬁadnagwu and Qben (?9&1)
‘have xeuné that thibltion @f 1inamarase act1v1ty by ,S
| .glucanalactana resulted in a signzfie&n% 1@wer1ng of the
'Aldegraiatian of llnamarln by aheut 35 per cent in 24 hra ond
ﬁ65 per cen$ lﬂ 12 hrs, in s@me easea detaxifxca%man 16 sarriad
'?iaut by he&ting. ?aula and E&ngel (1939) have reparted that
%ffcaasava eentaxn;ng hyarecyanxe acld in thﬁ range ef 39 ppm
?13 reduced ﬁe 17 ppm by sunéfymng and ta 6 pym by avea

)"érylng, xhe exf@eﬁ of axy heat m&theas are,xenna ta be

' ;- s1gn“fican$ly suyeriar ta bﬁth aﬁeaming and belling in

7deuoxi¢1catxan of eassav& as reparted by vimalakumarl et al. o

'{1989) while tamarinﬁ pulp and 1ime 3ﬁice are hlgh;y efxectmve ffﬁ

in reduciﬂg hyﬁreayanie aﬂmﬁ, the aﬁdltion ef papaya alse

| decweased it signmfiaaﬂtly. Beﬁxaes thng sugar anﬁ honey

j 'whan edded al%g preéuce& slmilar results‘ While Nambisan at al._

; ;(1985) Staiea that bakea, frxed, and aﬁeumed tubers retained

_ max;&um eyanﬁgenle g;ueosz@e‘ A s%uay candueteﬁ by ?rema gt al.
(1980) emong 250 form families in Trivandrum snd Quilon districts
_revealed thau steamang/and deep frying methﬂds of eoeklng were

.eommenly usea far preparxng cassavag



16

- Casadei gt al. (1984) suggesteé that detoxification

‘@l the hlt%er varieﬁy by sua;arylng was insdequate because
| {sf waneral fca& sﬁer%age and metabolic detox;fzcaﬁion whlch

;was reéueeé aw;ng'to tha absenee of aulphur. El Tmnary et als
(1984) stualed the extenﬁ of 1@55 of hydroeyanic acid during
;ermenﬁa%ign of cassave tubers.

  f Permentatian 18 one of the ane;ent naﬁurally eceurlng

: 1blﬂtﬁchﬂﬂlﬁgy exylaited for Yumen welfare as the quest for “'_

sefeﬁmeaﬁ'm of life eycle (Balagep‘alan, 19%)& in Aaia and

"_Africa, caasava has heen traéltlonally enriehed by microbxal

'k-‘fermenﬁatian. Sﬁﬂdxes ef ﬁgoﬁ&y (1978) shgwea ﬁhau in Rigeria

‘2 '1ermeﬁ$ed eassava pfoauets repreaent 70 per cent of the aassama

consumptzaa, Thera are a nnmher 61 fermeﬂteé cass&va @roéue%a

}1ike g&rl, 1afun aﬁé fufu.

‘ A stuay hy Bevi et ak. (1958) shewed that gari is a
f{;stapl@ fnc& in many garts af west Afrlca»where the treditional
- method is used for the preparatian ef aari. The ﬁxgeriaa
:Bepartman% of ﬁommarce and Iﬁdnatriea (1957) ravealed the
'methaa of making gari researah on ﬁhe fnnﬁamenﬁal chemieal

amd mleroblnlsgxcal ehawac%erlatles of the xermenmaxian stage ‘
dur&ng whmeh hy&raeyaale acz& waa releagea, :lavcurs are ,

,»aevelaped and the nﬂﬁritiana1 fOrtlficatien of gari is also
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pro@uee&@ Aeeer&ing %é Watts (1980) many gavi producing
‘1plamts werc ingtalled xn.ﬁlgerla becauge of its worldwide
| mear%ance. Ayeraar (1984) has stated that the gori
‘.praaasszng Q£ caaaava has been adapted and upgraded in
“Uest ﬁxrxaa; The process cf gari manufacﬁmre from cassava

:tuber@ in Wigeria is explained. by Neigeon (1984) and

- Bartgdh {1984) ez@lained the steps involved in gari pr@ceasing..

The proeessing steps are cleaning; control gra$xng, :ermen%atlﬁn,,
‘_ garmfieaﬁlam and drying. - ﬂnyekwere et al. (?984) studied the ”

",uradltlonml cassava proﬁuets is weat Afrlca, the traaltlenal

'ff_yroceaSLnﬂ ef gari was alse discussed. ihey also presanﬁed

" “the lm@rﬂvemEﬁt ln the Lmdnstrial level; Olym@iai (1984)
ebtﬂxneﬁ results with the urials Ler the eatabllahment of 8

small seﬂle unit for tie elabaraulon of gari pr&paratlan 2

”ff Laruy (1984) was alaa ﬂﬁate& that & number of 1mpyoved small

'prccessing equlpmcgt and machines which ave in use oFf can be

‘used in Ghana for meking gari.

In India much work has not Been done on the preparation
‘of garl. A study by Manimegalai et al. (1980) have reporbed
several products of cassave which ave traditionally processed
‘athﬁqme.énd.aﬁ.industrial scale;: They also revealed the
~uti;isaﬁion'cf'cassaVa~as fermented producte. Agaba et al.(1979)

. have stated that cassave Fermemtation is due mainly o lactic

“acid bacteria and to a lesser degres Streptococcus sp. are

o , » | . -
responsible for the acid production and gari flour development.
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Aéccrding to Okafor (1977) the organisms responsible
far garl preéuctian are Leaeenostae and t0 a lesser extent
yeasu, Collard and Levi (1959) st&teﬁ that fermentation of

“ caasava bekes place in two stages. Cornybacteriun manihot
- breskdown the starveh to preduce erganié aeids which there=-
| fbre deereasas the pH and results in the hyéralysis of
. llﬁamariu yielding gaseous hydrocyenic acid. The praductian
Aax crganie acld has stimulated the growth of a fungus |
o Géotrichum candida which produces the aldehydes and ~esters
i;yrespangihlelfor the characteristic flavour of fermented
grieasgéga products . Narfey (1981) has founa out the bacteria
ékﬁinﬁbi#@é in the fermentation of cessava roots during gari
 ;%§r0duetiea and their biochemical relationship with.hyﬂrecyanic>k"

:aeid content are di soussed with special reference 4o

?seggomenag EPa

| As a result of fermentation, various changes bakes

' place which was explained by Akinrele (1964) as, fermentabion
develops a characteristie flavour, lactic acid and formic acids
‘prmdﬂged’frgm stafch; pH of the media fallen up %o 4.25. -
. The EE§ is libverated: According to Chochukku gt al. (1983)

'; fermentation of cassava roots in cold wabter usunally imports
_an objectionable odour to the fermented mass. The compounds

responsible for this odour are isolated from the acidic

- fraction are butanoic acid, propionic acid and acetic acid.
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Oke (1966) has made a.éemparisiea.beﬁwean cossava and

“gari fbr verious nutrients such as proteiny faty crmde fiﬁre,;
fsarbahy&rate, ashy hyﬁrccyanic acxd end energys He has also
‘Kstate& that %he magar advantage ex garl over cassave is the
‘reﬁuetian of hydroeyanic acid content from a 1e%hal dose 30
’a;nantoxic 1evel. A ccmparisian between cassave sad gori is
:alsa made by Vignelx and Crissac& (1950)¢ They have eameludea B

:«fthat garl was pearer in amylodexbrlﬂs and hed 1&rger starch
fgranules.; Gari is &lmllaf t0 cassava flour in its rich

'J ce11u1ose and ash cantent and weak xelatiansh;pa between ‘
'sugars resulting from hydrelys;aa' Harris (1970) has Shﬂwsd
'that after fermentation typiecal plant glycolipids are

,metabalised and replaeeé by phasphallpids. Triglycerides o

appeareé and %he sterol glaaoside content inereased. A study

‘My by

fattyecld content was slmilar *n.bcth mechenically processed R

; garx and the tradxtlonal one .

| Ahonkhal et al (1979) have ghated thab during
fermentatxon a erystallxne eem@aunﬁ was isolated which is ‘
1 4.L~mann1to1.. Longe (1980) explamne& that éuring lermantatlan 'ti}
 gree sugar, ash, @reﬁein.and ether extrach migh$ be lost,. L
'Dietary fibre w&s~alse affeeteda in ense of gari fiber was
highgr than eﬁher praeesséé pro&ucts,



Spickett et mls (1955) have explainea that garl

'*PGOﬁiaLns aboub & quarter ox‘xta atareh ma a gelatinized

,E@rm@» Perrisse et al. (1956) hawe exglalﬂeé thet vitemin
lfaynthaais ie increased in garis ?hey have alaa rep@r%ed
'»that gari is more easily hydrelysed than atarch er meal.

',gand ean ve’ suareﬁ f@r a 1ang %ime in eantrast to fresh roet.

;gﬁThey alsa explalned that garl con%aing less lﬂﬁlg&ﬁt&bl& :

*fearbahgﬁr&%e than the freshly harvasﬁed r@atm. Federal
VWTInSuxtute af Imdusﬂrial Research (?970) also studied on

5,¥uhe tetal aexdlﬁy anﬁ free staréh camceutratlan of gari.

Ket;ku and Ggennga (1973) have sﬁaﬁeﬁ tha% &urin@
f;ermenmatlsn of cassave 40 garx 8 slight &ecre&se in Gr@ss
energy TPom 445 = 4‘4 k. cal/g is obaerveé.‘ There 1s alae

I ;aeerease ln metaoolxzable energy from 4.25 ka cal 10

AéigB b9 ki cal/g for gari. Accoxrding %6 Aklnaele (1965) the

' mﬂls&ure eenteﬂ% of wari and other @rccessea proaueﬁs ha@

been f@un& to ehamge under ﬁiiferent hnmid conﬁit;ens,

Bepartment of Agriaulﬁural Reaeﬂreh (1966) aaalyseé
the hyﬂraey&alc as;d eemtent anﬁ the moisture eantaﬁt of gari.
>found te be less thaa
0401 mg/?OO g by Ccdke (197$)¢ Ogunsua (1980) had reparted-

e d Ty

" Hydrocyenic acid canﬁent of garz -

: ‘ﬁh&ﬁ when garl is prepared from a@saaﬂa tahers p& decreased
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_1r0m the initial 6.2 t0 3.4 after 4 days. This finishe&~gari
“had nb hyﬁr@eyanle aexd, According to Ketlku et al. (1978)

fo the hyﬁreeyanic aai& ecntenx was reéaced durxng fermeataﬁlan~;”

waef eassava, 1% was re&ucea xram 901 mg = 25-8 mg/kgs |
v 161arewaju e% alg (1%75) stated that all the white gari samples
i;fconﬁaxas hgﬁreeyanic aexd eentent in the range Ql 2@ prm
;;'mhefeaa ‘the yellaw gemples conteining palmoil haﬁ practi@ally
- .no hyéraeyanic acid, Haduagwu (19?9) has estzmateé hy&raeyanie 3
‘v ac1é eqnteat in 500 samples af garx. Mmsﬁ sample_cqptgiged v
fildetectable amounts. xangiﬁg from 0.8 = - 3.8 ng/Kge Only

: _ oh yer cent cen%amn@d no ayanlﬁe‘ Meuser g als (1980) have :
ilista;f&,%hat hgﬁrsayanie acld content wes less than 10 ppm anﬂ L
i;lmnlsﬁare eontent less ﬁhaa 12 per cent, Wood (1965) has Shownﬂdxﬂ
R that hydrocyenic aseid was liberated from the ground bissues -
.meby autolysis, Oke (19681e?plained_tha$~hydﬁgc§aniﬁ.gsidi

| gomtent wes reduced in gari during fermentation.

aeesrdlng o Etejere &b al. (1985) detoxification of
‘fresh.casaava roots was yarﬁlally achleve@ through cell
- rupbure aux;ng cutting, grating, saak;ng, and standing in .
§ ;éap§hern po%a for 3«5 days, heating, d;ying,anﬁ,hailing; | |
ikediéyingﬁuggé (1982) reported that the aﬁéitian of exagénéus g
linamnarase detoxified cassave more rapidly‘afﬁa? 24 hrs of

fermentation. Obigbesen et gl. (1980) have stated that



there was praetieally no difference in the hydrocyanic acid
(aonﬁenﬁ of .gaxri prepared fram sweet and bitter cassave
.varxetles, Maduagim gb al. (1981). have sta%ea that, the loss
',efuﬁy@ro¢yaﬁle,aglé,xxamggraxed:gasaava,rppts se;eateé from

,beghlbitﬁer-ama;sweet‘warieﬁyswas'similggg'

Ggunﬂua et ale (197§) have explained that during o |
ffewmenxatxan the ascorbic as;é content was xa&uaed. There was ;“
& conwersian of 1arge ?&fﬁ cf the asenrble aeia t0 dehydro
: ,aacnrblc acmd éur&ng %he process. Acceréing to Favier et‘g&.

1(1971) aseorblc acid centenﬁ was almost cempletely lﬂat.

: ”Eipéil&vin'was SGmeﬁimaé impéév6§ by fermentation éﬁé »
| Ankreh (1972) hes steted that the level of riboflavin remained -
'almast unchanged Qver four éays of fermenﬁation. | | '
.. MeDowell ed al, (1583) have reyorted that Beta earotene waat
less in whlte g%rx compared 1o yellew gari. Data showed
that Beta aarotene content vary from 0.01 mg/100 g in white
‘garl o 1. 13 mg/100 g in yellow gari, the carraSpanding "

vmtam;n A content were 17 and -B33 Xﬂ/100g.



Phillips eﬁ &ls (1959) hawe stated that pretein
éefieleﬁcy was @een in west Axriaan @arﬁs dne ta less '

@roteln cantent of &@El wh;dh was their staple. :

Gyenirun (?981) has stazed ﬁhaﬁ if thﬁ garl eﬁnﬁaimed

.....

Asgerglllus Mueer and Pencillaum during starage. Aucerﬂiﬁg

'fto Aéeﬂkule e% al, (1974) garm wae eoﬁhamxnaxeé by |
‘Asyerglllasi ?eﬁaillxam and 6laﬁﬁsgor1um, ﬁaay ex the

*‘Jiﬁala$eé sp@aies were shewn uO have ﬁaxigenic potantlality
in rats.r Ekunaaye (1984) has atated that the s@@ilage of
; 'pacﬁaged gar; in awerage fbr 10 weeks were stuﬁie&. The i‘“"

? Umlcrooi al flara of freshly raasted g&rx eansisﬁed lninlally

.Of ?sedemonas sy., E illus, Eana;llium, Agper 1llus,

&aecharoggees sp. Axter sterage a$ 15-21°¢ the mlere erganlsm-

"vyresent PanSLsts of all %ne 8D« eeeuring iB frash gari ané Lﬂ.i

aﬂa;t;@n:Caaéiaa and Geotrichum.

Perrisse etxal' (1956) nave shown that gari'seéms to

be th@ bes% fevm of aensuming eassava,‘ ﬁaiakwere (1984)‘haa

gtated the erude gwotein,can$ent %nd minerals for varlcua

: ﬁigerian ?eaésﬁmf£s1 “h@ protein content of eaﬁs@va ana itﬁ

praduots varied fram ?.46 - 2,73 pez c&nu.



Prema §§E§;g (1982) have revealed, the recipies from
':eaasavé and a Getailed survey was also conducted . It was
founé»thaﬁ there exists a lack of ability to innovéxe new
'regipies theref9re lab experimenis were gan&qeted wiﬁh
éassaéavéabstituﬁiﬂg ﬁctqta in:weli known Inaiaﬂ preparaticn*
?alamer et al, (?930) have s%ateé that cassave and sweeb paﬁaﬁa

33_”10uf were praeesaeé and used te subs%xtu%e wheat flour fram

L the' 20 ts 100 @er cent level in sem@ bread « Based on cost

a analysas Pa@t erey fl@ur is a goea auustxtute for whaa% flour.

'-:ngshl anﬂ Gareia (19T+) have studied %he processing of cassava

into 1ermenﬁea i@@és. The suitabllity of cassava &S a

o substitut& in making puta was investigﬂted upto 50 per cent
: 'sup8titut;an, A study by Suz&kl et al. (1981) have revealed
that réﬁs’fea wi%h cassava starch with soybean protein diet -
'shomn a,pealﬁive ealclum balanae and higher hasnoglobln valﬁes.

"-fGollzna et al. (1981) stated that soyflaur increased the

f,.chemlcal score of the essenﬁlal amino seids of cassava but the

. EAk campaalticn was gtill below than the FAQ inaer&eranee
: proﬁein, A gtudy by O;cfextimi €{1977) has stated thﬁﬁ rats

were nsea ta aBgess, the nutrxtlve value of cassave gari plaﬂtain

i and yom flour supplemented with cotton seed flour end defatited

Tsoyflaugg Lhﬁ nuﬁrl%ive qualmty of the Sﬁﬂ@le fbads wes gr@amly
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‘“;mpraved hy supplemeaﬁa&xon. Adeyaﬁau (1979) ravealgé
,thai inerease& eeonﬂmle bensflts were abtalnad by
"7increasxag fermantea cagsave in the raxzaa of sheep
enmpare& thh the cantrol,- Ofesu 1977 has,reported '
,"thax the preduct standardizatlen of gari mey be basea |
§f 0n eertaln charaeters such ag molsture content, partiele
’; size, swalling eapaaxsy, hydrocyanic acid content and

jacldity.
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MATERIALS AND MELHODS

Qhe study on formulating fermented cassava food
-Fo“ownng
praéncts was based on tthaaeessmanﬁa,

1. DBstimation of hydracyanic acid eanﬁant in
\ 'wfdxff@r@mﬁ vorieties of cassava.

o 2;.'$tanéaréizaﬁian of the method of preparation
: of geri with respect to time, variety and pH
. of the final product.

3, Determination of nutrients such as protein,
| starch, crude fibre, moisture and ash in
. raw cassave and geri prepared from them.

4; Estimation of hydrocyanic acid in gari
prepered at different time intervals.
5, Hygienis quality of gari.
;; '6. Stendardization of different recipes from
| gari end to popularize the most acceptable
product .

gzdroeg ani& content in different var;eties of cassava.

Bifferenﬁ loGaliy'aﬁailable popular varieties of
cassave bubers which sre rich in hydrocyanic acid were

selected for the study. These varieties were analysed for



27

[

the hydrceyanlc aeiﬁ conﬁent using the methed of Inﬁna and

';Sinha (1969}, details of which ere presented in Appanﬁlx 1.

The aif;erent varletles -of sassava selected for

.'hydrﬂeyanle aeid esﬁ;ma@icns were ag follows,

i. Memibot esculenta craniz vsmiety*ﬁ4

R 5 N ﬁaniggg esculeﬁta crantz varietyéﬁ§55

 iii. Memihod éseulenta'ersnﬁz"?ariety&ﬁ&likalan

1vx Manihot eueulenta erantz;va&ietyf?anniyﬁr

Mam;hct esaulenta erantz'varietymﬁyatukku

'j' v:c E&n&h@t esemlenﬁa craatz‘variety-yravuvella

>1;2 &taﬂﬁamdizaxiaa,az method of pre ﬁqrqtien.of gort with .

eet to time, variehv and pH of ths final graduct. 31; 

‘ The selected varietiea~weme used for the preperation
. of gari. ‘o veriébies euch a8 M, end Xalikelan were selected
£rom the six varieties for the study beeause of the following .

criteria.

i. Tocally aveileble
ii. Having high hydrocyanic acid content



Hethod ef’gari prepéraﬁien wés s@aﬂﬁar@ized with

- respect %o yleld, time of fermendation and ' pH level. Gari
.wasvyreéaégﬁ at different times such as 12, 244 36, 48, 60,
T2y 84‘@33196 hours of Termentation. | i

;’Preﬁérati@ﬂ of gori consisted of different steps (Fig.l)
such ag peeang, gratiﬂg, pressing; xerman%a$ion, drying,
fryxng and sxftlng of the final yreduct (er, 1973) «

_ 'ciﬁ-?uﬁefs'withgut'any wound crgéaﬁage were selecteds |
Z“ﬂE@ﬁk‘the outer anﬁ'innar-skia-were-remﬂveéffrom the roots.
; . The, @eellng'normally resulted in a less of 1%-20 per cent
of ‘the arzginal welght . Thﬁ peeleﬁ tubers were gra%ed and
"the mass was lext foxr 1ermanﬁatxan (Flgcg) fer about 3 ta 4,
'ﬁayaa During the fermentation process the contents were
wrapye& in.th;ck cloth (Fig»E)a ﬁfheawy stene was plaee&

Qn top ef the cloth bumﬁla. Thisg step helped %o @1iminate
the 11@3;&,. The extruded juice whiech contained most of thev
cyanogenic glucoside were discarded s The eanteﬁ& vas dried
(?Lg‘4) for twe dayao The. érie& yrsdne%a were then frled

in iron pan. The end product (Figs5) was gramular, free
flowing and hed Blight sour odour.
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B pH was. estim&"%zea by using pH meter at different times.
‘(methe& given in Appendix IT). Yield of the product was the

maux cmtema for ‘the ‘selection of optimum method .

S 3 Es%imaﬁgg_n of verious nutrients rsxgiehfaa protein, staich,

_ash in cassave and in final

E@tim&ﬁlm m‘: various nutrients for the two var:.e’aies
: Fiﬁr and i{alz.halan ana a.l.aa in gexi’ prepaved from these varieties
br-’?’i‘?‘@f}i fez’%m ‘bim% 0:;: fermentation such s ?2, 245 36, 48, .

B0 ’,' 72’; 84 'ma 96 319&2'34‘ Pm’sem estlm%im was carried cmt

: fl“-by ﬁaera kgel&ahl method reported by Hawk and Oser (196’5)
- (me*i;hod given in Apyenﬁiy III)‘

. ] . Semples were smalysed for sterch by the method :

"repsrted by Aminof? et al. (1970) (method given in Aﬁmﬂﬁlx IV). '

 The samples were énalysf‘e& for crude fibre by the msthod
of Chopre and Keawar (1978) (method glven in Appendix V)s
Semples were malysea for ash conbtent using the ymcaaare

of mmpra a.ad Kenwer 6197&) (metlwd g:.ven izz Appendix VI)«
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Fe:& sture estimation was done in hot alr oven (methed

| '*:glven in Appendix VII)s

4. Estimation of hydwooyenic seid in gari prepered ab

different time intevvals. :

.. Gari samples vere analyae& i’s:i"iz‘he hyﬁracyanie acid
content uaing the method of Indira and Sinha (1969) (mehhad
glven in Appenﬁix 1).

o iﬁxcwbial analysis was éisme fer fresh goxi and for »
} garx. a’uoreél 3‘:‘0:@ 6 mon’ahs &m& 12 mcnths{ The shelf life sﬁudy"

i on. garz. wag aanducte& é’me te f@llewmg reasongs

i
t

! i, No previoné study has been conducted on the

kgégiiﬁg qﬁ&lsi’c;y of gari for a period of one years - |

- iiy To find out the keeping quality of gari in tin

conbainers.

: Hygieniédquia;‘lity' of any food pre&ue‘ﬁ cen be tesﬁa& by
analysing the presence of miiferm baeiéeri@.. 80 the hygienic =
aual:.ty of the prepered gori was tested by microbial assay '
(methoﬁ given in &ppendlx "#‘IXI) "
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’

B

shondavdization of differvent veecipes from gari and

“popularizing the most accepsable product.

Standardization of recipes are essential to stﬁive
- for the same high quality; everytime @ product is stored
{(Crusins, 1984). As a first step, source of recipes such

a8 gmurmals. magazxnea ‘ete., were referred and recipe which

W;Aseemed corract and practical 1n.methad end proportion was

seleeﬁed. Gne importent fector considered was: sultability
' for. alienﬁle, Thisg vas determined by cost and the amount
“and k&nﬂ ‘of lsbour involved in the prepavation of recipe.

'=Thef%@@i@esfﬁrieé‘in'thé:lﬁbﬁr&téﬁy are given in Appéndix IX,

Present trial vecipes were selected because of the

' following reasonss - |
f . N
| i, Tconomically, the selected recipes were within
she renge of all elientle, These recipes were prepaved by
using low cost ingredients amd wlien compared with the same

reeﬁpe prépare& with wheat flour, the total cost was very less,

iis The technﬁi@gy to bs transferred was simple and

"~ approyriabe. %hé preparation of different recipes fequiféa |
only 1e$s labour and can be easily popularized because only

cnkainary,cadking}ﬁethe&s such as frying, reé@ﬁing etCey wére'

used for the preparation of yacipeé;



111§ The ingredients ased in the reaipes were 1aeally
ava;labla anﬁ e@mmanly used by all. ‘

- Thﬁ~msdif1e& realpes uere testea aeveral times ab the
1abcratery level. T&e trials‘were repeazeﬁ aevezai tines
:'ﬁﬁtil saﬁlsfac@ery resulks were ehta;ﬂed. Afher abta&n;ng
';aatlsfaatcry results aeceytability af these xeed prepﬁrailans
maﬁe ﬁem garx w&s teata& by &dmxnmsﬁrxng the trzangle %esﬁe
4vEemhers of %he %aste yanel were selaeted fram a graup af 30

5’healthy weman,in the age graup of 19-30.

s The gcore carﬁa fer as&1gn;ﬂg mark zor the . reelpes
‘;Jwere devaloyea. Details of triangla test end evaluatlen
card’ 1ar the trlangle ﬁe&t are preseﬂ%ed in App vﬁﬂlﬂ x. j
:Fram the thirty women ‘who partlcipate& in the trxangle testg
ten wemen ‘were selected as. 3&@%@8 for the presaﬁt acaeptability |

. triu-lg .

. The aeéeptahility'hrials'an the panel members,wefef
" done using the scoring method. A score cerd developed 1o
agsess the aecﬂp%awzllty-cf tha recipe is presented in

A}?Pbﬁd.&x ..Ej‘ *



Eagar quality ah%rlbuues inclnﬁed in the score eard

: were apyeamnca, flavour, taxtmre, ‘ﬁaate and overall
'4aeceptabllxty ou a five galnt Heécn&c Se&le, Each.of the
. above mentxaned qunl;ty was assesseﬁ by 2 five paint ratlng
‘seale, Lhe auéges were requested o take the second sam@le‘

--3ai%er wa&hxng their meuths. ‘Bach qnallty was assesaed by

v'ha n&nel members afterrﬁes%ing the same semple several. time,
g nee&eaQ, The panel memhers were permlted ta ﬁake their own. '? A
?time anﬁ guége the ‘samples lalsurely. he ﬁes%ing was

afﬁﬁenﬁucted in the’ afternaan be%ween 3~¢ g‘m, s;ﬁce this tim@

| fffwas QQﬂSldefe& ag the ideal time fur—ceaduetlng the aacaptabzlityrf

aﬁﬂdxes (Swammnathan, 1974D¢ fhe panel m&mbers uere requeste&
zta gmve ﬁcexiﬂg baseé on two set& af respanse, the first giving
prexaraace ranhs and . xta sacoad en asseasment of seeen&ary

; LqualxtleSQ

Th@ rec¢pes wnlah gat the maximu& score in the

‘1abaratery trials were seleetea ta conduet field trials*vf

. Selection of Villages:

"?illageé»liSteé below were selected for the stuéy! 



- . 1) Kelliyoor in Nemom block,

- xii)'yéﬁg@myar in Athiyennoor block.
iii) Vizhinjam in Athiyannoor block
‘?v) Ullur in Trivendrum rural block,

¥) Vattiyoorkavu in Trivendrum Tural blocks
. Reasions for selecting the Villages:

 ;i i) The present ﬁechﬁ£1ng needs constant monitoring
end fééd back. Hence aeaéptaﬁility'ta_thﬁ areas was an

“importent factor.

ii) ﬁiﬁﬁsp blocks, Athiyamoor end Tzivanﬁﬁum rurai S
~are the adﬁ?te&ﬁblceké 0f the Kerala Agricultural University
for the conduct éf Home Seience educetion as well as for |
bthéﬁiexﬁansian education programme of the University. A
'gdqé ?appar% had already been established through several

extension education programmes.

iii) The yural women need expertise at their door
steps and such facilities could be extended by the
U@ivexgiﬁy Qaly;;n the'ad9ptea areas al present.



iv) Development programmes should not alm ms being
ends in thémselves ins'f’sead, they should bring out the
. Sy o . ) ' .
leadership qualities inherent in the women, so that they

- will aet as key commmicators, for the econtinuation of the

. .programmes. Projects with these objectives can be implemented

by the mi?varsi ty only in the aécepted areas.

Conduct of ciemom*hra@i@n

| Bei‘@r@ thcs eanduet of ‘the demenatratien education

| claases, fermented cassava products were token to the raral
mothers + Demonstrations were arranged through the presiﬁeﬁts )
; b:?. the loeal Mahilasamajam of the particular Tive v;.llaa.ges.
- Appmmmately 30 women from each village participated in the

: aema;nsfsraﬁi_gns; Thg preparation of the food products frdm'
gari such as dismond cuts, orotti and pekkoda were demenstrated
among ‘the women. After the preparation of the products the
women were yamimed\t:a taste the pr‘e&uéts (Fig. 6) and they
viere:“z.iérsmaea to gi.#e their views. The opinion of the women
were recorded in the score card by the imfestigamm Care was

taken to avoid discussions among women about their views.



Fi16,.6 . ACCEPTABILITY TRIAL FOR WOMEN

IN THE FIELD




RESULTS



A study wes conducted %o formilate fermented
. casssava food products. The results of the study are

discussed under the folleving hesdings.

o presented an
L i :

. {‘ 1. Hydvoeymnie acid content in different

srieties of cassava,

2, Stendevdizstion of he uethod pf prepavation
of geri with respect to timey veriety and :
- yield of the finel product,

3e %ﬁim"&im of ‘werious nutrients such as
provein, storch, crudefilbre, -ﬁxﬁi@mr@; pH
| and ash and comparison of hydrecyenic scid
in gerl snd caseave.

. 4. Hyglemic quelity of gari.

5, Stapderdizstion of different recipes from
1 populerizing the most acceptable




o ?@é@@a&?@iﬂ asid combent in different varieties

~ -Q»V.'ai' easgava Le gsrwsﬂj%aﬁ in table 1,

Toble . ]

. Hydrocyanic ackd .@ﬁ%@%ﬁ m different vorieties of cassava

. (g por cent)

g,%ﬁ | o | a8

| Kalikelen ,_ T 1734

| ﬁé : . | ) 15 .81

Eyeyuklu - 17463

Peaniyur . 1B.29
Pravavells =~ = 18,58

. e indicated in toble 1, the varlety Hygs had
" maximun hydrocyenic acid content off 28.1 per cent ond
%ﬁi% contained least &m@mﬁ of hydrooyanie scid. Other

phvee vapleties conbeined hydrocysale scid in betueen
‘v ‘ﬁ?@ﬁ ) %ﬂﬁ %’ﬁ& {ﬁ@#‘?} & |
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Eh@ ymiﬁ 9:23 ng. f-’i‘f}ﬁi diffafmﬁ ‘#&K‘iﬁﬁ.@& af
Aﬁagsm& is praaema& in table 2..

l
(

3 D ?a@le R
‘E‘!’ia}.é of gw& fz*zsza &iﬁ*femm varietles of easﬁwa

" ‘:‘: o

'km‘fi R %é@igh% op imes,gm @f '-’ |
| gm%y ' caggava (g} - gam(g} "

~ Per ﬁ@ﬂ‘%ﬁ

Kalikalan j zsé | s 318
W, .20 6 . 325
Papniyvr - 200 57T 2845
fyoruda 200 52 . 2640
Prevavella 200 . . 55 ... 275

%&bl@ 2 iném«..ms thab tm yizalﬁ‘a of gari Has izighex“
in case @f kalmaitaﬂ €§?ﬁ‘:"> per a@nﬁ) iFig&).. Hexh gomes
My vmﬁ.e%y (32 .5 y@x eent) ¢ %%% \mx‘mﬂy ia ua@@ common: in
Kerals snd Jm:i.é of gsﬁ. was also @aﬁpammwly highew.
Henoe kaiim?; and i*i&_ were seleched mw the study.
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e yield of gari fron kelikelen ond M, ot
aifferent time intervals ke 12, 24, 36, 48, 60, T2,
%4 and 96 mws of femamsm,m are amemimﬁ ana
pr@saamea din mm@ 3:

*E?aéfal@ 3
. Tield of gwi fvom kalikelan ond. i‘% o

b s R AW S

"gm "‘ﬁieigm ot Welght of  Weignt of .
Cimbervel - yaw - gays {%) Per. geri(keli~ Fer
(haum) . cessava m & czen@ kalan) in " caexr@

,(33 & .

%2 Cmgeg 648 3@*5 6@1 34@
24 2000 ST0 28,5 644 2.2
36 2000 53T 26,8 593 2046
e '.2§§§frd-* 524 26,2 574 1 28,7
50 2000 627  3t4 0 T00 3540
q2 . 2000 - - 650 32,5 150 375
‘8¢ 2000 623 314 T 385
9 2000 610 0.5 683 34

As revenled in table 3, the yield of gari was
nigher at 72 hours of fermentation and after 72 hours



40,

it decreosed upto' 96 uourss Conpared 4o ‘i{ig,; the yield of
gowi from kelikalen wos higher ab aifferent time intervals.

%7 Bebinmat % of *sr&zimm ﬁmriams su@h as_protein, starch,

sh 0% _cassave as e well as

- The jprotein content .@f-‘easawa and g&m prepared -
£rom 1, aad kalikalen ot different time intezvels is

. preséated in table 4, |

L
{

| | Tame é% o
- Protein ce@mam; of cassave and g&r&. (i’i% am k&likalm)

?f%ein amuem ,‘ " "

Time INBErvel <+ mmeemee——
(wowrsy. o My o mmx.m |

Cosseva, . .. 2.6 . 1.6
. Gaxi T G
220 o

24 - 1.8 0.8

3% S O S 07

48 . ' o A %45 o 0.5

60 % 1.3 0.3

?2 t . o ' ?93 ) 603

84 - B -3 043

g6 - 140 0.2

e 0
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ﬁs mv@&l :i.za the table, the g:m%m content
of [ rou cosseva wis ag high as 2.6 per cent.  Bub due Lo
I%X’ﬁi@ﬁu&i}l%g the y@aﬁam a@m@m of ma&v& was decreaged
mzfi &’ﬁ’%&iﬂ%ﬁ o pinimam of 1.0 per cenb.
; ‘ |
o i‘ha protein content of kzalikalan wvag 1.6 per cent

whieh. ﬁag nigher than gori prepared from it. The mﬁ;t@m
conbent of gori was inversely ;’g&;‘&gﬁrﬁié&&l %0 the tine

peken for fermentation..

The ﬁ’%ﬁi:(’”‘ch a@m@m of %;zm ea&s&va and gari preparefi
fmzﬁ My aﬁ& k&&i&a&m &*ﬁ ﬁz.ﬁ'fem@% %ima iﬂmwalﬂ ig

pregented ln table 5.

: o ‘E@.%ale 5
%amh @Qﬂ%&ﬂ‘% of ammm and garﬁ. (1‘%@ mﬁ ka:‘sﬁm},&a)

%&mh eaﬁtmﬁ

_ ﬁi&%‘: mwm:z. ;
- {hmwa} - %&% ﬁﬁﬁﬁ? {:gaxm Kalikal&& {;f,;&r eam) :

ﬁ@a@ﬁa‘va | 6114 65 .84
*32 4427 . 45485
24 o 45,16 44427
%6 , 41442 43,16
48 40412 41475
60 o 39.50 40475 .
. 72 38.90 4042
84 ' BE 00 39 .50
96 ~ 37 22 3885

| 69 *mlue (*i}% ’%;‘339 -



Table 5 reveanled that the starch sonbent of row
casave vas higher, Starch content decreased due to

- fermentation snd the time of fermentation.

| ;14{”?; Tikeuise atayah content of rew kelikelan was higher

_(%5;8& gﬁz @@ﬁ%)._ f% vag decreased o a minimnm of

.Sﬁ gar @&ﬂt as %ﬁa Hime of faxm@ﬁamﬁxaa iaarease&,

T hﬂ Between the tw@ vari&%ie& ah@ &%ﬁreh ‘content

';'afi kalikalon vas highsr then the starch content of

o @‘ §1k§Wi$§; the sterch amatanﬁ of gorl prepared
‘;3 f§ﬁm.ka&ikal&n'wa5 hi@h@r‘%ﬁaﬁ gazi gvegayeﬁ ir@g,ﬂé.

|  The arﬁéafi%fa!a%aﬁﬁﬁﬁ of the cassave and
'gaxl prepéred from M, end kelikelen ot different
time. intervals like 12, 24, 36, 48, 60, 72y 84
'w;}%mﬁxgﬁ hours is presented in table 6.
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| Table &
ﬁﬁaéeﬁihr%»aaﬁﬁamﬁ of cassava and gorl (ﬁ;vaﬁﬁ.kalikala&)

e o o o e S B 598 5 1 R 05 e - St

Time interval . “”m&aﬁm | |
Fh@""?@ igﬂﬂi}g} Xalikelon (g/m@g)

. Cossave 02 06
o2 - I 10
T4 e 1,2
,rfA@@" o  “'"” ’ ;égx: S :z@g.
R 20 26
2 . 20 28
- R X2 30
% B 346

OD(0.05)t 03373
Teble 6 ﬁammé that cruds fibre content of
easgeve (M) was incresged from 02 10 3.4 during the
gsrﬁééﬁ& of femmﬁaﬁim«s hogording to the lncresse
m sime of f&m@nu&tmﬁ the erwdefibre content was alm

mara&aaﬁ @
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7/
'%am& resulie were observed for kaliﬁal&a ai&a@ ‘the

amaaﬁbm eﬁmem inereaged dus Lo fermentation, 4s the

| , i}im s&;%:” ﬁaﬁﬁi&ﬁ"&éﬁi&& i&fswwﬁ@%i the cmﬁef‘ibm conbent alaa\

L »mw%&@& 4o 8

sximon of 3.6 per eents - o

R ,qshen aazﬁgwaﬁ %:;23% we mz?i%mﬁ %:fiz,; 2.4‘ mﬁ .
3@:& ‘Tfﬁﬁm, ¥olikalen contelsed higher amount of crudefibre.

o _&i&ﬁe&wi% gari from’ mmmm contained a higher omownt of

'@ma@fibx‘& %han gwi we&:& ﬁé«‘

. i | Table 7 m&z,%ma bhe ash @@maﬂ% of cagsava ond

@;&m zmzmsaﬁ &b @ii‘fﬁmﬁ% &im& in %eml%g :

i _ Table 7
gsh mmem of casgave aﬁé gm?i {,% and Ea&&ka&m)

Pime interval Aéﬁ' a@g%m%

~ (hours)

’z’?i& (;;s@?cems) : Kﬁilﬁ,k&l&ﬂ (pe‘r eem;}

Cassava S 2488 2.32

100 080
4,00 4,00
104 . - 1.02
§ 96 ‘i @'4
1,10 1408
1420 1420
124 1.82
1428 1 tgé

¢D value (0.05): 041563




A8 vovealed in the above imbley the ash canbeny

was decpensed due to fermentation. Tasseva contained -
!33 3;;&2* cent of agh.. wag decreased 1o af:miﬁim- of

10 v@r gent at 12 m‘z}m of fermentabion and after -

hat as the Termenistion hours increased the. af:zh

content was algo increased.

The ash em@mﬁ; of kaliksalass wos higmx*

S (2,32 @w sem)& A% the ’éma: @f fsmamﬁim %he

aa‘iza. e@mem was; é@&f@&%ﬁé i:.&:: @;8 z:aasr cant a@ 12 hm
T oef fermentetion m:zfﬁ Yhen it wes i&i@fﬁ%@ﬁ to a

-m&m’m of 1.26 per Q&%ﬁ;

‘Emz 'ﬁsﬂﬁe :vfﬂveala th&t bhe ash fz@ﬁt@nﬁ ¥es
?t;ig,her in me m&aﬁy M, 7 %«31 k:alik&iiam Iaiknemae
ash gontent of ga:a:*i si’mm E*fﬁ& wags hi.ghw %;m@.
kalikalon. | ‘

Table B indicates the mmﬁm& aax&%m@ of

cassava ond goari prepoved ab qui&@@m time ig;%awa%m
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taple 8 |
ond kalikelan)

z&iga}i sture conbtent of cossave and geri iii{}

’Efiiﬁﬁ m‘a&mal @%ﬁ?ﬁf

{ﬁmg} ?&é‘ (ga@:f? aexs.%) K&lik&l&ﬂ {g:zez& @%ﬂt} -

Gassave - 0 R . s2 7' 48
o ogem
Az | 14 14
24 . % : e
?;5 o ;,_  14 | 14
60 o’ u
T2 B 12

i:;:%& mmﬁ {@;&5)3 25&5‘?

Table 8 inéi;@a%a% that the noigture conteny ves
meximm for rew ew%mﬂ Due to fermentation and dxying
the moisture content wes decreased, 1t was least for

the garl ab 48, 60 and 72 hours.
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?m nelsture conbent of k&li&mlm wes bigher

(46 per cent) at row siage.

1% was decrensed &Wi%

fermentabion, The molsture conbtent was lemst ab 72 94

and 96 hours.

o m waa clear iz}m% ﬁha awm%u% amtexxt a:E‘ ﬁ%ﬁ&%

WS highey fm' ’im%h %mai;i%@

?&am WAS mt mufsh

&iﬁ:ﬁ‘e@mm ifi noisture &m%@m of g&rﬁ. prepaved from

. %zha&% v&memeag

fable 9 méimﬁéa she' pH of cassave and geri
prepared from M, end kelikelan ab diffevent time

intervals.

‘Ea‘é}l@ 9

pH of casseva ami gori (13,% and mnxm)

'i*m@ :i.mml .. ou

Caspava

Gari

24
%%
48
60
72

96

740

446
445
444
443
4.5
408
4.6
449

6.2

44
450
440
4.0
346
B4
Bad
24

oD value (405)s 0,364
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Tnitislly eosstve bad & pH of 7.0 that is neubral,
Tue bo fermentation the ecidity inmorcesed and the pH
wmaa o minimom of 4.% ab 48 am& tuen mﬁz*msaﬁ %0 4.9
aﬁ 96 hours of f@mm%mmm .

N A&iﬁi@y was izmream& and gorl had a pﬁ of 4at
ab 12 nours of f@mmm%wgz for kelikelon, The smeidity
increaged %0 o moximum of 3 4 upto 96 hours of fermentation.

The hydrooyanic smeld conbent of casseva and @m
g»z*eza&feé from both kaﬁkm and ’f‘% is presgented in
%ﬁ@lﬁ ?Q % .

Pable 10

conparison of hyGzocyenic @m‘ in cassave end gari

L ee Hyﬁm&ymg %m
Semple (zszaz* c:&m)

Cassave () . 15,81
Gari (4y) 8
Cagsave (kelikalen) 1T+34
Gawi {(kalikalen) K O




From ﬁﬁa pbove table it vwas clear that due 0
ferm@nt&%iﬁn ¥he hyﬁ&mayami@ acid content wag reduced .
‘%yér@ayaﬁia pold wes not present in gari yrapar&& Trom
Eaa%‘ia Ez@ and xmxmz,m yarieties,

| “he hygi%ﬁlﬁ q&a&xtg aﬁ gari was heghed by

graﬁﬂﬁ@t@vﬁ %a&% ﬁbﬁ ﬂslifﬁrm pacteria.

Crawle 11
ﬁygiﬁﬁia guallay %f gari -

- | ﬁ&ﬁ%ﬁ}lﬁ - %&aﬂﬁl& ‘

“':%raaﬁlgagi | mil
6 months @1ﬁ %ﬁfi comlo
- 12 months 21d gerl rLL

Trom table 11, iﬁ'ﬁ&ﬁ ravenled that there was
ng growth of Beaoli ﬁp%& 1 year old garz. The samgie .

of garl was free of aslixarﬂ»baa%@xiag



ﬁxffaraﬁ% racipes such as pelkkode, orotti;

ﬁ%amanﬁ ea%s§ garpk %&lls end 1&&&& are @“@?ﬁfﬁé in
Athﬁ zabagm%ary and preference of the ponel members
f@?gﬁh@ﬁ% aifferent recipes ave tested end the resulte .

- are given in table 124

Preference of panel members for &ifferent vecipes from gari
- W= 10 (per gent)

mwfm ~ Pakkoda Orotbi Dlamond | Gerle Deadu

%ﬁ%ﬁ%%@&i@ S50 60 .70 1% -

é@ﬁ&@&@h@a - 3g 20 20 10 5"
S1ightly e
| agaagﬁabla 20 20 LA 15

ﬁnﬁﬁﬁegtahie \ i o - : 15 15

Unseceptable == o= - 850 85

- # FWumber of panel members



. As revealed in toble 12, ﬁﬁﬁ’fﬁﬁiyﬁﬁvﬁfﬁ@ﬂgﬁﬁi
ars foxmd to be bighly scceploble smong 50-70 per cent

[

ef. ;iae @&ﬁeﬁ. nenbers .

&

"= ﬁenagt&bgliﬁg %rz&iﬁ af %he ?&Giﬁ%& are esﬁéaataé

ab the Emmmﬁaw l%sral with the help of pounel members

and the r@ﬁﬁlﬁa a?a @reg&nﬁ%@ in table 1%.. .

_ Ta@&@ 5
ﬁa@apﬁ@mlmy wml of pesipes aﬁ the m@w&ww level -

i i i s AR i e "ﬁ;&h’f&%g@? },@vgl e v

%@?iéﬁﬁj’j_;"’ T iked | Disliked
(mr ﬁas;z%} _ {@ez‘ e&zﬁ)

 rakkoaa 80 -
 opotst . G . 40
‘.@iﬁﬁ%ﬁzﬁ cuts ._ o | 10
govi bells R -
- Leddu . 30 %0
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‘ Frow %ﬁa aﬁ@va nable i% uas alear ﬁk&ﬁ all the
f@ai@aé ﬁe%%eé ma&e faﬁaé %@ ﬁa a&eaﬁtable xﬁr all %he

g&m@? nenberg ia %ﬁ@ lah@zaiagy l@?@l {?ig 9).

Table 14 denotes the a@@f@@'&ﬁtﬁiﬁ@é for

QUPLAPENCE s

Lﬁ?&lﬁ “3 @

E?afaﬁ@n@e gf p&ﬁsl membexﬁ f@r &pﬁ%&ﬁ&#é& (par cenb)

criteria r&kksﬁa @&ﬁﬁ@i ﬁgifgﬁﬁ §§§§$ Sedan

e ED . B e e
707 20 20 e= ==

Very poor - - %0 20

From ﬁa@l& 14, it ves reveal&é ghaﬁ %h@ @r@@@f&té@ﬁ@
&ﬁﬁ@ using f&@ as the e@eki&g“mﬁ&&um was ﬁat%@% than %hﬁ%@

maé@ xﬁ.sugar'mﬁéxmm.



Fraf@r@ma ﬂf the p&ml nenbers ;‘i‘eﬁr :E‘Eavm fﬁm -

] éif%mﬁ% msipaa was aseeﬂ&mea and resul
! gimaﬁ in %ame ‘i;{ ) S

Table 15

' Prefevence of panel mmbem for fievour {per cent)

Criteria  Pekkoda Orobvi mm, ggﬁﬁ Taddu

, 35 e e

A _~_-mimer ﬁi’aass&mﬁ . e e an
now m?lﬁ:&%ﬂ% 20 - R C e 20

" Yewy plessant ==

. Unpleasamt == == - 3 a0

“Bof @b all

Trom the mhla 'af;,' it wes concluded mﬁ : )
gxfagwa%mm nade wi'i:éz fat asp a%kmg mediun was bebier

in flevour than those wade in suger medium.

Preference aff the ponel members for fezture Lor
- giffevent ze&;yeg we::«?e bested ond pagulis are given in

pable 16+



fable l§§~-

54

Preference of the pansl wembers for texture (per cent)

| ﬁiamﬁﬁé Geri

mﬁégyugggaj,, ﬁqA«@Q' ””f.gé‘i.ﬁu 85 5 - we
Good %6 45 0.
e T s e

| R - 60

Vewy pooyr - - ew e

\’ 2
{
4

_Poor | = -

m‘iwﬁ& - §§%ﬁrma '@@%& cuts  bells ;T.Eea&f?fu-

- As revealed in %&%1@“?5%‘ﬁ%ﬁﬁﬂ?&‘@f.gaﬁi'

preparations in the medium of fab wos betber than

Ppeference of ths panel membeys for taste
fory different vecipes were bested and the resulls

are glven in teble 17,



e ﬁxa@ll@ﬁﬁ SR

Table 17

}?;réa?amnga of _gam:i members for taste (per cent)

?x%am@ 4- Ei’eaﬁ:kaﬂq %re%z*i;i mfgﬁigﬁ g?‘gi% Leddu

e s 5 il A B O g e R G S S0 A S A N g 0 Y s R i o

61 60 @ == ==
Very good 65 % % e

e U ke e 48

Trom %a%ief@?; izvgas revenled thal prepurs
usi@g fat g&a.mﬁxﬁ7&@ae§ﬁghla ﬁhaﬁ ﬁhﬁﬁé»@f@p&fﬁé in

7&%@@3 ﬁé&iﬁm as far ag taste ls concerned.

zab&@ 18 é&n@t@& the average g@@x@& obtained |
' xey p&kkﬁﬂa, @yaﬁ%x, ﬁiamaa& ﬁ&%ﬂ; gord %@lla and
laddu ab the laboratory level.



&W%?agﬁ ﬁs@re@ obtained for the %a@lﬁﬁs in the lahoratory

level (per cent)

Table 18

A

(op]

AN "‘ﬁt,.,‘,""‘:

Qrﬁ%@xia

?&kﬁﬁaa'-ﬁxaﬁﬁi pig

L

-%axi E@é&a

- ﬁyﬁa@a@ﬁma | T4
%iavag? .‘ 76
 Texbure 78

Tashe ‘?3,

iverali ‘
aaaagﬁahzimﬁg

96
91
g3

2

‘L> ;‘ ﬁa&l@

48
a5

48

50
4

36

35
31

32

36

i e el

Table 18 @ﬁyla&aﬁ tnet disnond outs ore highly

acgceptable by wore %haa 99 per gent of the wenbers.

vekkodn, Orotti and ‘Dismond cubs ﬁ%%ﬁiﬂﬁﬁ maximn

geoves in the lebovatory level.

a%ﬁ%i%%ia&l &nﬁlyﬁis of the resuld @@%ﬁiﬁﬁé

from %ha flve veclipes at the loborabory level is

presented in teble 19,



feelpe  tve2 1ys3 1vs4 Tved 2VeD

Cgovelue 027 081  3.228 12,57 053

~ Recipe sz 3%3 3%&- ?Wﬁ 4 v 3

.
5 et A i

3! vaiue s*ﬁw 5 ;f@w 3%% 6.22% 0,87

o %igmfieam &% ‘t per g@n@ 1@?@% _

Stati ﬁﬁmﬁl m&gai&a mv&%ls that thepre was nod
plgnificant differcnee between the {irst three pecipes
coda, orottl end diemond cute. Likewige there

| ’?iﬁg pakk
wag no :ﬁi» .:?fiaam differense betwesn geri balls and
loddu, Bub there wee significsnt differvence betueen
firgh $hres reclpes ond the lashk two oness

: Positive ﬁﬁi@f@&vﬁh of the panel mﬁmw for the
recipes ere presented in table 20.

s



;@ahla 20

.< %sﬁ.m’w ﬁ?&%‘?@&ﬁh m whe pfm@l m@mmm towards the m&w& (z}w cenb)

meizi% ;

&?@&Wﬁ

?ﬁmt@

’%eamil M@&y"': ‘
g %abilwy

. ?@x‘y
- good-

f’%cgr me&w %”sr:;
" plea~ sanb gmé

' i‘;@eﬁ Emam

- Llend

?ea:fy
good

?ighly Me@» |
acoep= phable.
‘table

Pakkoda .
Opobti

Dismond cuts

 Gapibells
Teddw

-'mﬁz

20 55

EA

45

65
35

35

R

.60 20

7. 20
15 10

- 5

A



. ks mva&l@a in the &%@’W& gable, positive
- 'agswah of the panel members were Lounrds gﬁrﬁ.
prepal

'.k"ﬁwm made with fais and oils, Mﬂwmm euds
. abmimﬁ o meximwm score followed “iag am%i a&sﬁ
Mkﬂ&fiiﬁ ) | ‘

» ’iama 21 :%‘&‘?&%ﬂ.ﬁ the mgmim a};gr@aﬁk of the
"{yanal meﬁzzzﬁam u@%ﬁ%ﬁﬁ z*@ﬁi;;%.

ba



Table 2%

Hegative appma@h o7 the gaml menbers towards ﬂm recipes (per eam)

(}ver ali

A@p@&ﬁm@a o “s‘?}.avaw~ ?gx%w;e' T&%&o ‘ acceptaia .d.:ty

Resipes ?mr %m N ’ixzzp}.mm ot ea:i; Poor Very ”‘“%’f‘aiza F@mﬁ* “Slightly Unacce-
. pﬁ@r sonk adl - . pooxr  unacce- pmbm
' ‘pleasent o : ' ptable

“.é’ml«:k@ﬁa e mm e G s e e s e -
Orotti . e me e - - e e e -
mmm éuts | L wmm = e e - o
Gariballe 40 10 25 - 75 60 == .50 - 15 50,
Ladgu e 2 4 4 15 25 55 45 15 65

09.
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?h@ @wa teble mekes it cleay %ﬁmﬁ the panel
t;aembam h@&i a n%mw@ apyma@h %waré@ @zm preparations
m&e fmm, suger raeﬁiwa l:ake gorl %ml}.s &ma laddu.

’ﬁh@ mcigse&a m*agamﬁ An %sh& m&ém& of faﬁa gnd
sil% ?iz¢$ ﬁi&m@ﬁd cuts, pakkods and @E@tﬁi (Pig.10)
, aﬁm “the nost a@%}@m&e ones a&aﬁi ms» wm selected .
fop ﬁalﬁ tm&l@s N |

"%‘i*ﬁ’a vimagea weye aeleeteﬁ for i;h& xsewmmmwza

M t&.ua m@i neg zm& 3@ wonen fmx% gach villaga were |

%1%%}@& fvx m;ﬂkin@ the thyee rwipemg is a total
150 @@ﬁﬁﬂsﬁﬁr@ f@@mﬁﬁﬁﬁéxﬁﬁ ﬁaﬁﬁe:hhe.ggai@e& and the
mmlﬁa are g@iﬂ%@:ﬁ in the score cerd.

i}ﬁn@?‘al ae@atpﬁahﬂ% t:f" of mai@a@ za:t the field
3&?@1 e gmaeaw{i in table 22

: "ﬁszzbl& 22
'ﬁmap%mm%y Wiai m m;&ig}w &t %Ia@ ﬁ@&é level (por cent)

‘;' ﬁﬁ@i%@ﬁ { ‘ ,f' T Lik@& - ﬁi@like§v 
Diemons eumts 00 F-
Pekkoda | 8. 1 20
Orobtl ) 70 ]




FiG.10. RECIPES SELECTED FOR FIELD TRIALS




LIKED

x | DISLUIKED

(g
C

8

ERCENT)
C

SCORE S (P
P 2 t 3

W

(o}
X
x

B
»*
X
*
»

o
¥
*»
>
»
X

PAkkena OROTT; DIANLND CUTS
RECIPES

ACCEPTABILITY TRWAL OF RECIPES AT
THE FIeld LEVEL. ‘
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Aa W%wﬁ in table 22 .%3.1 the three recives

"ff”j13< o ba @Gﬁﬁ@%&blﬁ among ?Qw%n# per cent of
the Wﬁmn &x‘mg.ﬂ)q. :

'”rﬁﬁ% g&vﬁn in %aﬁle 23;

%ahl% Eﬁ

ﬂa@wea a%%aiﬁ@é fop @@?@&ﬁﬁ&ﬁ& émrxmg fxﬁzﬂ %@a&ia (per cent) -

é@ﬁ%&%@&* , ﬁi&mamé éﬁ%ﬁ ?&kk@éa @@ﬁ%ﬁi

Vexy good - 100 52 28
God e 48 72
Paiy - | , o «m | e —
. Poor e -

Very poor = e - e

-

am ﬁabl& QS; iu is revesled that among the %hrae
| rﬁex@&g aeﬁﬁﬁa ézaman& oubs %b bained a m&aimnm geore
{1!@ per cent) followed by yaxk@éa {52 per ae&ﬁ} and
ama%%i (28 ?@f‘?@ﬂ%}a
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| wzc%@sma ea‘famimﬁ for fl&‘&?ﬁﬁr far ﬁifﬁw&zs& reeiy&a
e taauaﬁ at the fi@ia trinls oand the @anl%a ﬁra giv&a
in, '&:«&i’.zlﬁ 245
-
?@ble 24

ﬁ@r%s obtained for fl@v@mr &arzng fzelﬁ %@i&l@ {yar a@a&)

;} . ﬁ‘, i i R ﬁi&%ﬁﬁé | "

| K ?Ery,?1&as&m$,5 o 460 %": 65 26
":?1eas&nt o e mm 74

A %ai%hﬁr ple&aan%
nox anpl@aaaﬁﬁ

l’E@ﬁE&%ﬁﬁ% ' o e o

-'gat at all pleasant . -

- he gbove table, concludes that dlamond eubs
obhained maxin

wn sgore for flavour followed by pakkeda

and érb%ﬁig
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| Scores oblained for texture for different recipes
were tested at the fleld trials and the results aze

glven in teble 25,

abl@ 25

o S@@fﬁ@ &b%&;m@& foxr %Eﬁ%ﬂfﬁ émﬁing ii@lﬁ *riala (§%§ aaﬁﬁﬁ

 Criteria Ei&m@ﬁﬁ cuts E&kkﬁﬁ& &r@ﬁ@i

. ?&x&yg‘gﬂﬁ -‘ ’ ’i%{;} . 5@ ; , 35 .
- good i" ,‘ Cwe 0 50 65

| :é}mm m a%awé; table it is clear that dlamond euts
attained o maximum scope of 100 fellowed by pekkoda end
orotil. |

, ‘ %aﬁﬁes ahﬁawnea fox %aﬁhe x@r>éif£ar@&ﬁ @@ﬁig@@
Here t&at@ﬁ ab %ﬂﬁ fzelﬁ trinls ﬁ&ﬁ'ﬁhk resulis ara

| é@vea in beble 26.



 Table 26 , .
%ﬁﬁf@ﬁ Gb%&lﬁﬁé f@r %@sﬁe &a&iﬁg fi@lé %ri&lg (%@r aan%}

;ﬁériﬁeﬁi&vt'iAﬁiémﬁaﬁ @uta' ?ékkéﬁﬁ ‘@ﬁ@%ﬁi

Broellent -~ - 100 . 6T - 34

| hﬂva ﬁabla ?@?@uﬁ& aia% DARLDUR 8C0Ye WS ,
obbained fow @&am@aﬁ cuts followed by y&kﬁaﬁ@ and é@@ttiﬁ

@?erall seoe) %abi??ﬁy‘fay dismond cuts,
palkkode and afetti as - sesbed and the vesults eve given
iﬁ.ﬁable 274 o | |
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| Table 27
Overall mecepbability for different recipes (per cent)

N o G R Y i A v

@rﬁe’@& | | @wﬁg“ ?@iﬁaﬁa‘ @ratﬁ i

b e

ﬁighly acceptable 100 3 76 26
Acceptable N e 24 74
i%li@;h‘iily 'aee@yﬁamea | — — -
- m&,g&aﬁy m&e%@ﬁ&m@ b | hena | .

~ Unacceptable | - o

As revesled in the sbove teble, diomond eﬁtﬁ was
nighly seceptable 50 all the women. This wes followed
by pekkoda (76 per cent) and orotti (26 per cenmt)s

Table 28 denotes the average scores obtained
for pakkodm, orotbi ond diemond cuts ot the fleld

levels
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, o Table 28 e
Average scores obtained for the recipes in the field level

(p@xiaeﬁﬁ)

N S L A e 5

ivee MRS e omw

N g@mm we - 85
 Plevowr 100 93 8t
 'Tsx%axe - 100 89 &

Taste 100 92 e

GwGaLd T e e
aaeaptaﬁiiiby 100 94 84

@ahla 2@ @xglaans ﬁhax éiamﬂaﬁ suta was hlgﬁly
.ae@agﬁable to 100 per eent of the wam&n £ﬁllﬁw6d by
pekkoda and orotti. To conclude all the three recipes

attained maximun scores in the field level (Fig.12).

%%ﬁﬁigtieai'analyaiﬁvaf the aifgerent reelpes
vizes pokkoda,; orobtti and diamond cuts was presented
in table 29. |
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Table 29

Stasisticnl analysis of the recipes ot field level

Reipe 1wz 1w3 23

Tk value 2,0%r 2.4% o 5EE

}.

## 3ipnificant ot 1 per cent level

. 3:1&%31% 20 peveals thet theore was significant
- differcnce for the overall scceptabllity beiween -
%h@\%ﬂr%arsaaigﬁaf_@@gkaéag orobtl and dismond cubs.
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DISCUSSION



DISCUSST ON

The study on formulating fermenbed é@saava food
producth incim&é vééiaﬁs aspects like estimation of
hydraayan;e acid content in h;gh yielding varvieties of
caasava, gtendardization of preparation of gﬁri with
_respeet to time and yield, estimation of various

‘,nﬁtrxenﬁa amé develapiﬁg'ﬁifferent recipes from gari

| avand @@pularazxﬁg ﬁhe a&ﬁe amang rural women, The resulta

:'fysf'%he sﬁu@y wers already ng&a and the ﬁe%ails ‘of the

regulﬁs are aisaasgeé bel@we L

’;-E@drcgyémiéfagi@Q,éanﬁgnﬁ in different ﬁa;ietiee
':of:easaava;waa,ana;ygeaggaa,ﬁhg‘gregaraﬁian,af garl was

" aﬁandar&izeﬁ_wiﬁhvres@éct ﬁéjyie&ﬁ’ané variéiyag

whﬁn the hy&racyania acid content of élffar@ﬂ$
varietmgs guch as M 3165g Kalikalan, Panniyur,
' Eyafﬁkku%andﬂfravavella were esbimated; there wasg
considerable differénce in the hydroecyanic acid content

" of freshly peeled varieties, Among the verieties,



70

Hegs contained @ high emcunt of hydrosyenie acid, Bub

, %ﬁ&.'mﬁéﬁy vag nov used for further sbudy becouse

ﬁhié study was maisz&y h&éeﬁ on locel varieties. Due
%:sza itg high bittam@s& ﬁ‘iﬁb wos nob grown by the
,‘.‘meagl §%ﬁ@lﬁ¢ # s ng:ish is a s%%#ea% sfwiﬁﬁy and m o

;:13%& smount of byfrocysnie scid is ‘acceptable for

*‘zz@mﬁm@uﬁ,ﬁm Hydrocyeanic acid, s@zz%em of the other
ggyam'f 'imri%ma 1&1{@ kaﬁémmf p&migur, Egmiﬂm

smé pravavells wers m t}e M@m the two varietiss %%_ and

o 1‘{5‘,%@5 ‘Muthusweny gb al. (1973) states that varletal

ed

£

&imwaﬁa% in the hy&raegmié is common end i% e
fmgg 5 4o ‘1255 pom with en aversge of 41.21 ppm on a - ‘

freoh welght baels. h@&i@ﬁﬁmﬂaﬁma (1971) also suggests
gnot the flesh of the swees type contained sbout 7O ppis

while the bither u&"‘?ﬁ?@ ahout 200 to 300 vpm. Siudies

eﬁmﬁ%ezx on the oyanide a@n@mk of cassave consuned m
Ubengl sves of Zeirve have been veported thad the whole
roots of b&ﬁh cultivers everage T4 aﬁwm HON whereas
whole roots of sweet cultivars averaged 32,9 ppn HCH
(Stmons Gerand gb al.s 1980).



Famenﬁatian of gari wes done for the complete -

remwal of hyéreeyamc acid. Aecording to Ggunsn& (1980)

. whem gsmz. was mepare& from cassava tubers it« had no
hydmcy&nic acids Preparation of gari ecmms—&s of
| éifferem steps sueh as peeling, grating, prasmng,
| mmamaﬁwn, eirya.ng, frying and s:.f’ﬁmg of the n:inal
pmdue’e ¥ 'Ehe yield cf gari z:repamé from different

‘varieties af cassave wes different. When the yield of

i fmm éa.fferen’b varieties of cassava was compared,
’esh@ varie’ﬁy kalxkalan gave mas:imuﬁz amount (75 g) f@ll@wed_
b}? M@ (55 g}«. E‘iéﬁ yz.elaeéi only less amount of garl

when aampamd to a%her va‘matms, l:.ka Hyarukku, Emﬁyur, R

aﬂé ?rawvella. 50 on the basm of ywm, the two
varigfﬁa.es kalikalen and My were selocted for further

. estimation,

B ,&;m; ‘wag prepared ab aiﬁewm. time intervals ls.ke
12, 24, 36, 48, 60, 72, 84 and 96 hours and the yield of |

.. gari from ‘the varieti eé Kalikalari and’ % were estimated .

}“mm i;he estimati on it was elear tb&'& imtially during

o 'f‘ermem;am on at 12 hours the smount of gari. prepared from

- "ﬁé‘ and Kalikalan were higher and aﬁ;er 12 hours upto

| 48 hmﬁrs the &m@nm; of gari prepared was decreased .«

. From 48 hours onwards and upto 72 hours the

., smount of gori wes increased in both varieties.
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After 72 hours that is after 3 days when the fé‘fm%%mim
@emmeﬁ the amount of gari pragareﬁ was redueed . %éhm

| &m@amﬁ between the twe veristies kali}caﬁ.m and %, the

yield of garl was bigher in kelikelan, The maxinumn

aimount of gori ves producsd at 72 hours (750 g /2’ ng)
from kolikelan and (6508 /d kg) fmaz itzw

v - The various nutrients were estimated for gari end
aleo for rov cosSeva. *ﬁshimﬁiea of protein was done by
magre kjeldehl method . uasaa?m ig a focdetuff which

: r«@nﬁm&&a onky mm amount af ;;;sroi;am, Thig %\{&: _tm

. z&sﬁ.& eaugs for the neﬁurezz.ea of. kuashlorkor in small

a&;&lﬁr@ﬂ.ﬁ Cock {‘89@5} has reported that in Xemlag
- cossove provided move amount - of calerice per jﬁ&u&%
equivalent and the ‘total protein intoke of the population ‘
WAS lém m&ﬁg fermentation the sumownt of ;@m teln mhmfa '
Has m&a@y low was further mﬁw:&é‘a « The ;@mmm conbent
of rav cassnva Was 2.0 g ﬁfw‘ fz%i%;» During fi ‘hours fer~
m@x&%&%iﬁn, the proteln was reduced to 2.0 g and after

- that for 24 hours and %6 houws the prot sein. content b wag
veduced in the rate of 0.2 g. After 36 hours it was ,
veduced 50 1.5, then 1.3 for 60 hours and during 72 houvs =
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- the g}:m’wm content remained consbtant. Bub ;ifmﬁi T2 mmé '
' mum&ss the w%a&xz amﬁeﬂ{; was reduced fwthef ’f;ﬁ 1 .2 &
" sma ‘id :@fm L and

96 hours vespectively. .

: . For the wz*ia%y h&limimg miﬁmlly raw aawwa

g @amaim@ a protein convent of 1.6 g w:eawix was raﬁaa@ﬂ
-':;_‘w 1 8y ma 8 047 By 0.5 g ond 043 g for 12, 24, 36,

- 48 zmi 60 hours respestively, After 60 hours there wes

m&#@@ﬁﬁaﬁ in the g;m‘aem content of garl upto 84 h@m*

ﬁ‘é; % h@izz*a fsf femema ilon the @mwm mﬂam&% wes ,
: :sfaéuea& Lo MP B Istmga (19%} m exﬁm& that é.zz?mg -
- ﬁ‘amm%;aﬁma e:smwiﬁ mi?ghﬁ be l.aam ,

, %ﬂ:“hm Qﬁﬁ}?ﬁm& v&z‘i%wa kaaliimlm éi Wy kelikelen
»,kmé lem amount of wﬁﬁem ﬁém zfi@.; Wizzg x@m&&%&ﬁ@a;
the r%e of mé
kalimlm and Ef ¥ ﬁ%@r ‘i}h@ femeﬁw'&wm yeﬂa&g the

pro c;éii‘l etm&faa% was reduced so much. ﬁ%me the eambinmim

tim :i.n z:r%ﬁm was similar fox ‘mﬁ%

- ©of other @r@wm rieh feac}ﬁ ig aasamia? for }}1‘%@@2‘&&&

- 'mmeé diet with gari, & a’mﬁg vy %pal&zz {1979) revealed
| that jhe aﬁm‘fsimﬁiﬁn 9:8 fish with aam&va conteined
sxcellent @Wkeins ag well ag ilodine and thereby b&lmaaﬁ
the ciw‘,%s. . ‘
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Statisbicel ml;ys;sz of the proteln conbent ﬂf
gfzﬁ axzﬁ cassava (Appendix XII) vevealed that %h@r@ Has
ﬁlﬁﬁﬁiﬁﬁﬁtiﬂifxaf@me among the treatmente. There wae
signifiosnt difference between kelikalan and M, for

protein content ab .5 per cent level. When compared by
cziffémﬁ ‘time intervals from 12 %o 96 hours, theve was
significent difference between @emg The patbtern of
chenge vas similay ;in both varieties, so there wes no
- elgnificent difference between the time intexval and -

%ﬁ?ﬁéﬁﬁéﬁ?

inalysis of stevch content of gari and cassova
{Ushowed thet inltislly rew cassava (M) eonteined 61.%4 g
of starch/100 g, This uas reduced due to fermentetion

Free sugars are removed by the progoss of fermenbation,

The mtareh content of 12 hours gard wes 44.27 which wes
aigmﬂe n*ly reduvced %a 43416 at 24 hours and 41,42,
40124 3945, 36*91 %8.0,. 37 .22 g for 369 48, 60, T2 and
96 hours i?&ggﬁﬂﬁivsljé A the time of fermendetion

inereased the starch content decreased.
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 Starch eontend of geri from kalikalen é,m algo raw
. 3a1§ka§m wag esbimated. Initielly raw casgave conbained
a si-ﬁaz?eh content of 65,04 g which was reduced after
fermentations A% 12 hours the starch content of gori
frou kelikelan was 45.85 g, The starch content of gari
at ﬁiﬁwéﬁﬁ %i%xa interval wag 44,27, 43:16, 41475, 40754
éﬁ{%ég ?:'3»5 end 38,83 g for 24y 364 48, @3, 725 84 end
96 %;ﬁi‘t:trs w@&m&zﬁiv&l&

" '%ikzazi comparedy the bwo varieties kelikalan and |
gher in kallkelan
ah%ﬂ %{%g The starch content of gogl was mlm highey in
gu sompared %@ garl Trom %ﬁ »

vhe plapch content of *e;mmw was biz

The statistionl mlyﬁm of the sterch conteut
(Appendix XII) chowed that there was significant
difference ab 5 per cent level between the diffevent
treatments. When compared the starch content of the
two varieties, there was significent difference betwesn
kelikolon ond M,, The diffevent time intervals fron

12 to 96 hours of fermeniation with 12 hours interval

also hed significant diffevence for both varieties.
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The ! iﬁ%@?&ﬁﬁi@n of variety o %ima intarval vevealed ﬁﬁ
. significant dlfference. ?ha% Wmeans the pattern of
'~}?Q$ in stareh a@nﬁa&% of %h@ two vﬁ@&eti@a xith time

E iﬁﬁﬁxvai was a&mi&ar, The comparison bebwesn row k&lik%lﬁﬁ

%0 ﬁawi yrafﬁﬂ

ad fyom it showed signlficent ﬁxff@rﬁﬁae in
he &%&r@a conbent, . Likewise theré wes gigﬁiax@an% '

1fv;§i %ﬁ%ﬁ@* h@%&@@ﬁ,gaxi §xmm:%@ &Eﬁuﬁg in aberch ee&%&&&g

So totally the amount of sterch was reduced due %0

. fermentation. Tonge (1980) suggests that Guring fez=

:_gméaﬁaﬁiﬁﬁ free sugars might be lost.

rude f&%r@ e@nﬁaﬁ% of %é Be

| : e gaﬁi at &ifﬁax&&%

"5';&zarval& like zzg 3&; 3%; 48, 60y ?£; &4 and 96 hours
n‘gawafgatlmaﬁaﬁ and the results showed thet during . |

:ﬁé?ﬂﬁﬁfﬁ$i§& the erudefibre content wes inereased.

iﬁ&%l&llﬁg ég ﬁﬁ&h&iﬁ@ﬁ & ¢rudefibre content of aéa Za

This apount’ @ffgruggﬁihgs:ﬁaﬁ increosed to 1.0 g at

12 houes of fermentetion, Afber 12 hours of fermentation,

%h%w%;vaﬁ constant incresse in erudefibre uptdé 24 hours.



‘ | kalj.é: lan

77

There was on' inorease af'-‘igﬁ g ab 36 houre and 1.8 g
o 48 bours. During 60 hours fermentation the erude

fitre content was 20 & and it remained constent upho
T2 hours. % @Mai‘ibxa gontent wae %G g ab 84 hours

and' iwm%eﬁ 40 B & at 96 hourss

Bhe variety kelikalan and the gavi zsmpamé from
% different bime intervals like 12 o 245 36,

45‘* &Jﬁ 7&"3} 84 and
fibre content. The ormdefibre content of rou casseve

96 hours were estimoted for crude

1»3%;35, fi%gé &+« This lov smount of crudeflibre was inersased

$6 1.0 g at the time of 12 hours fermepbabion. Ab 24 hours
. of ﬁem@mmim there wes only slight inoveese from 1.0

_%ﬁ ’%2 g in amﬂeﬂb&eg There wes a great incresse m) |
“bhe erude fibre content %é; 2.0 g at the time of 36, hourss
Then from 36 to 46 hours of fermentation there was only
&zl,agh% inersase in the orude fibre content from 2.0 t0 2.28.
f’g 'ﬁas- imzt%éeé éiiéghﬁl}" from 48 hours onwayds upho .

ga hwm, the rate of immm@ Weg 2.0, 248, 3.;&5 and 3.6 g

ab 60, T2, 84 and 96 hours of fermentation.
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: ~ The ﬁﬁ@pﬁ?i@ﬁﬂ of crode fibre content of E&iikalan
| aﬁﬁ H@ and %&a garl prepared ot different time inverval

- from i, and kallkelen wes estimated and fownd ouh that
= zmiﬁiallv»kalikal&m ﬁ»ntaiaeé & hig&ar amount of erude

.#x;%re ﬁ@ﬁ@&f@é $1:3 ﬁ@¢ A% 12 hours of fermentetion the
’@@ué@ ﬁx%ra 3&&%&3@ of both var&aﬁi@a was 7.0 aﬁé after
: 13 hﬂaﬁs %hara wag o gudden increase in case af kalikalen

 @@@%&£&& 0 mg and 1% attaiﬁeﬁ o maximwm of 3.6 g ot .

96 m-sm of fem&&*&%im. In the cage of i, the crude

i}iff%bga &%ﬁ@%ﬁ§1W&$ 3g$ﬂgf&ﬁ 96 hours of Eaxm@ﬁﬁaiian?_

. %%a%iggiaa& )
’{gygaaéix ¥I1) Hod @&@w&é ‘that there wag significeont
Jﬁi;?%g&a@%;ﬁ@@w&&ﬁz%ﬁaf?.*;ﬂﬁg'ﬁ?ﬁ&%mﬁﬁﬁﬁ‘ﬁ% 5 per scent
. red o the %w@-v&ri&%iaﬁ‘%4‘aﬂ§'Kﬁiiﬁal&n
: %ﬁer& weg significent ¢5id f@?ﬁﬁ@ﬁ between them. . The different

malysis of the erulefibvre .content

&avél; When som

ﬁig@_gg@ezva&@ of gerl vas compared snd thewve woe esigmifisant
difference between them: The comparison of variety te
§i£§$§$ﬁ@ﬁiﬁaviﬁﬁﬁﬁﬁaisihﬁﬁt@h&wﬂ,ﬁha$>ﬁkﬁfe was glgni-
ficant difference between $hem., The comparison of raw
ﬁaﬁ%@?ﬁ iﬁé} ﬁ@.g%zi~§$é§axaélf§@m.iﬁlﬁﬁfd&ff@ﬁ%ﬂ% time
intervals ghowed that there wes significant difference
ha%@@eﬁ them. Tikewise the comperison of kalikelen (zaw)
and geri propaved from it st diffevent time intervals

showed that there was significent 8ifference between them,
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| Th@ aa& eaﬁ@amx ef‘%f’ﬁr aﬁé g&rx ﬁfﬁﬁﬁfﬁﬁ at o
‘&ifxaraa% %im& iﬁ%&??&lﬁ lika 32& 24y 359 4ﬁg 6&, ?ag 8@
fiand @5 hﬁara ware ﬁaﬁ% and ﬁ&&a ahaw ﬁh&% tha ash(aemtﬁaﬂ
 @§ an @@3%&?& waﬁ 2;3& p%r e&nﬁ %ﬁﬂ it was ﬁa&r&a&aﬁ
;&a& t@ farmaﬁ%&ﬁi&n‘ Emlﬁi@lly aﬁ 12 ﬁﬁ&r& @f f@%&@nﬁaﬁi&ﬁg
"ﬁ&e asﬁ Qﬁﬂt@ﬂ% maﬁ 3*@ y@ﬁ cent, ﬁuriﬂﬁ 24 hﬁﬂ?&; ﬁﬁs
‘ash @@aﬁe@& remain@@ aanﬁ%antﬁ< Afﬁer 2@ hﬁuﬁg i% u@s

"".iﬁﬁfﬁaﬁﬁﬁ t@ tﬁﬁ@g yﬁﬁ, .ﬁ, %.ag -‘24 aaé 4»&& g@r a&mﬁ

ey different “time iﬁtaxvals 1&&% 36* 4@¢ 60, 733 a4 a&&
'9% h@ﬁﬁ% r&s@a@%mvaly. A@ 13 h@n@s @f f@rmantaﬁiﬁn “the .

ash ean%amﬁ waﬂ aaﬁxwaseﬁ hﬁ% &f%er thaﬁ it wes zn@r@aﬁeé

{%'3%9 1428 g@r aan% a% %kg &ﬁ& @f %5 a@urﬁ af fﬁrmem@aﬁ;&n*‘

?&e aah cam%@ﬁ% 0¥ thﬁ vazméty kalikalaa aa&

jgﬁrﬁ sr@m.kaiikﬂian.a% éxffaranﬁ tima iatervals ﬁﬁ@h"
s 12f 244 5&; &@, éﬁ; ?et ﬁ@
';ha ﬁﬁh eanﬁaﬁﬁ of k&l&kalan was 2§32 @@r ﬁant %hich,aas

$¢¥ g@ h@mrﬁ waxe es@&maﬁeﬁa

lﬁeéuaeﬁ 10 @Q@ @er aan% at ﬁﬂa ﬁ;ma af 12 &ﬁﬂ?ﬁ ﬁﬁﬁﬁﬁﬁﬁﬁﬁi&ﬂﬁ
After ﬁﬁat 8 s&igﬁ% in@rsaga iﬂ a&k aanﬁenﬁ W&a @baarvaé

end denoted as 1.@; 402 1064, aﬁﬁ @@? @%ﬂ% fox ﬁh@

time of fermen%a§;an af 24, 3§@géﬁ~$ﬁﬁ-5§73§ﬁ$% xﬁageaﬁi?alys
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At t«h@ tim of T2 h@ms of f@mmﬁaﬁi@m uhﬁi"‘ was a sudden

mﬁmaas frm ‘i a@ t0 1.2 per ﬁ'&ﬂ.‘%}; After that th@f@ was

@ﬁl}?’ a @Mg}ﬁ; increase in the ash ﬁamant 46 1,26 per cent

sa.{z the ‘&i‘ﬁ}& of % haum :aymamﬂatz.n¢

¥ | %mfan the two mx& etien M % and %{:ali.mlm mam R
| aﬁmﬁﬁr@ﬁ, %ié’ ammim& & mwb.ax amowit of ash %ham

: kalﬁi}mkm. %&m ?ﬁ?ﬁmﬁé fmm % m ciufamn“* h%im% ’
im@waisz also eemzmmﬁ & highey mam*t of ﬁsh %m%@;ﬁ‘& '

- bhan &&L?&l&ﬁ at ALfe e:zﬁ;*em $ime intervals, -

| | The %&%&sﬁin&l m&lya‘%m of agh oonbentb. %gmmﬁg ﬁii}
éam%ﬁ %ha‘h th&.«% was a shignificant differense beétueen
- the ﬁ%zfﬁzmm treotients, Yhen compesved the two

*‘*:ivax'whiw kalikolon end M, and the geri prepared ab

gif wr&zs time ind @W&%E amw thet there was no signi-
fic:mt difference b&wa@:&. the bwe vmﬁ@%mm - Both.

" verleties are more or less similer in their zsh awm;,

fi-;_’fﬁim different time lubervals of gavi prepoved from cassave

were ﬁ%ﬁ‘?*&r@@ and r&vaaal&c‘i uiﬁ&‘i‘» thm?@ wos significant
:iiff@eme betvuesn tm aa.ﬁ* mmwnt at ﬁxfi‘&mm bime

intervale, The comparison of the intersction of veriety



and bine iﬂ’ﬁﬁw&lﬁ ezipx*easze@ that there was no &igmiw -

; ﬁia&m e:ii.f*?@mxwe between tn@ma Thet weans ’tb;ﬁ roate.
.:m: ﬁ&a&g@ i.zﬁ asgh conbent fcr both vm*iatma afis difrerent

- blae m%ewals wag ginilar, f’fh@ ﬁ@ﬂ&;g@fv son of yaw %?4

with gavi nz‘epﬁrm £rom b .-.id, &b éiffemﬂt tiam intervols
',m@ shown tha% tmx*a was mwﬁiﬁam &ifi‘emma betwesn
eaass&m mﬂ g@rﬁ. & :ﬁ&k@ws Be the aa@@zﬁm son. faf gas?i from
k&ixk&l&m aﬁ different mhem},a and cassave %plaimé

: ;’&h‘&% '&mm was aigm&ieam; di '?fmmma %eween m@% casuEva.

mm@ i’amﬁémim :ﬁne as}zg ﬁﬁn’&’sﬁﬁﬁ m: a&mw@
,weag i%@a}* o

| 3‘5@»& reémaﬁ (Tiow

The m@iaxsam gontent e:xef ﬁi end gard f‘rma @ ab
.‘éiﬁaxﬁem time intervels li@ze REN 24, 36, 48, 60, 72,
84 zmé% 96 hours were estimated and found that M " amﬁa@m&
a high m@iﬁsé’m»e e&m@m eof 52 per. czemt; ;Ma“,hig?i smound

of wolstuve wes the main resson for the sudden deteriorvation

‘of casgave alter harvesting., Bo the reduction in wmoisture
.~ content wes the maln criteria for the preparstion of
cagaava preducts. Sstimations denoted that the moisbure

content of garl prepered ot 12 to 36 hovrs of ferventation

14
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z,'e%}rx%&méé & molgture contest of 14 per cent. After thot
i’ﬁc:» jﬁz@iﬁ%&m*éﬁﬁt{aﬁ was redvesd bo 12 ber cent upto
96 hovrs, This resulis obbalned is similay o

Heuser g al. (1980) who obsexrved shat misstm wmam
of geri was equal to or less than 12 per cents

Bourdoux gt gl« (1982) also states the same views

) | The ea@m@im of mi gture conbent ﬁ‘@:@ gori _
. | .ﬁé,‘i%iﬁ Ezﬁlmam& m éix‘ﬁwmﬁ time imaw‘am lika 12 3%
3“&39 @@, @Qgs 7:3, 8% &aﬁ g6 fzwum w&m dez;a. “ﬁ%w m@isawa

| - gonbont .m:; ka&imkm mﬁ 48 y«ge,@ gont, Tiﬁﬁ% wag m&%m&@s}
%0 14 per cent at E' ‘iﬁ hours é’:‘é‘ fermentations Mfﬁ@}?‘ that
he m@j.mwe a@mtﬁm vas game (14 gmr éent) upte 60 nours
c:af‘ f@mmema ui@m *mea moisture content was m&w&ﬁ to

i2 ger z;am % ﬁh&z ‘%;;ﬁ.’sﬁa af 96 hours of fmema%mm ,

The comparison of kalikalan and My end gawi
- prepared ﬁ‘féém %ﬁ% and %;alik&};aﬁ: »amw&zé that moi a’éﬁr&_ .
contbent of %‘%??;gaa‘ higher (52 per cent) end the moisture
-content wos lover in kalikelan (48 per \;@én‘ft;}g But the
‘Fermenied projuct (gark) from both ¥, end kelikelen
contained sinmllar smount of uolsture.
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- Biatioticel analysis of the tmmmw (&pﬁ X
'm@%ﬁ '&hg’& mﬁr@ wag no sigoelficant ﬁifﬁamme in woisture
a’sﬁsm@mé " xﬁm& gonpared, the both varieties %%4 &:ﬂé
: Lk@ﬁliml@ aa& ok

1 prepared at diffevent time intervels

there was no signifi csnt dlfference.

| %m% m@&m the moisture content of garl prepared from

- imlmalm wes more or less similar to the woisbture content

of .g@m prepared iszg:;:;; M,» When viewed, the molsihure

@m@m@ of different time intervals there wes no signd ﬁ‘igaﬁﬁ- g

" difference. The inbercction of variety to time intervels

hed slso no agi;@iﬁém% difference, Geri prepeved from &=
' kalik&l&n eigaiﬁ@mﬂy differ from row cnssave {mlﬂmlm) #
o Ji,kwm% the moisture content of geri at different time

: mmwalg prepaved from cassave (%} and Efié had signd fiﬁam*a

aig iference betwoen them,

 Yhe e-atim%im( of pl was done with the help of pH
_ meter for M, end gari prepaved from i, at different time
intervals like 12, 24, %, 48, 60, T24 84 ond 95 hours.
¥y conteined a pi 0f 7.0 per cent that means neubral pH.

Thie pH wae decreased %o acidity due to fermentobtion.
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ITnitlally at 12 hours geri the pH uas 436 +« This was
iuﬁﬁééﬁgx@éﬁQEé 20 4455 4.4 and 4.3 ab é&,Eﬁ and 48 hours.
| _:&%Tt»w 3&8 hours of fermentetion the pH slightly increased

’Ei@ 4.5 and remeined constant upto 72 hours, During 84 houss
: g%xe: z:ﬁ increased slightly to 4.6 o w6 a the time of 96 hours |
 the g:’*ﬁ increased %0 4.9, |

‘?mz esﬁiﬁx&mm of pH for the m&i@ty Zgalikal&n and

f' o ’gmjii gm%z@:@e& i‘raﬁ; }ml.%.kalaa et éiffemm tita@ mﬁaxﬂmm

.‘ éaa:m vevealed %,m% mu easa&m contalied a }% of &2:

o mﬁmg f&mﬁi‘ﬁéﬂﬁﬁ.@ﬁ a@mwy immw&é ond attoined &

i - maxigum of 3.4, Xm:ﬁal}y a% ‘32 hours of femmmmm o

| %iaé 3;:@3 was :%gi; *I’hm was redused B0 4,0 at 48 hours,
ii}wiﬁg 6&} hours ithe gﬁ% of %ﬁ&& was 3.6, After 72 m‘@% )
%33@ i of gm& from %s:ai&ikalm was 3.4, This ;s;;ﬁ was

‘iy

continued upto 96 hours of fermemtation.

While comparing both verieties %’54 and mmalm;,
imtmmy in rew omssave the pH wasg 7.0 in ¥, and 6.2 in
kalikalens After fermentation the acidity was ineressed



wore in kalikslen then in Mye In the case of My, there

nange in the seidity but ln variety kalikalon She

P m% m&maﬁ as the time of f‘em@m}mmﬁ iﬁﬂmasea,
ﬂgmm Q‘%%@}"ﬁ view guppords this resulds when gorl was
ﬁ  %?@%&$@§ f@am 3&&&%@* tuberg pE é@am@a&&ﬁ from 6.2 to

*35 aé &%@g é d&?@i '

. The statistical anslysis of z;zz of geri prepared

| ﬁ‘m:?z M, and kalikalon et aifferent time intexvals
{é@s@;{aﬁéix* XI1) rﬁizw@é thet there was sigalficent

) "ﬁiﬁéz%éﬁm'mwé&g the treatuents at 5 per cent level.

 ¥hile $he comparison of the two vericties kelikelon end

%ié Wos ‘?l@tiéﬁ:r;~, it sﬁ@%@ﬁm& there was significent
difference bebween the varleties end gari prepared from

these two verieties. The diffevent time inbervals from

12 ‘im 96 hmm aid :a% significantly different from dach

other. | The interaction of variety o time 'in%érval had

~ sig fiemﬁ ﬁiff@mm&s The m‘%ﬁm of change in b@t&

‘ -Wmﬁ% @i}:‘% net &mi}.ar bo ah&ﬂge in time int avaala

Za%hea mragawaﬁ raw cemsava gﬁé} o gﬁm z;:ee:@am& from 1%4

at @ifferent intervels theve was significent difference

for them. The comparimon of kalikalen 40 garl prepered

from kalikelan also hed significant difference.
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""Es%imgéiéaiéf’hydreeyaﬁie‘&sié iﬁ both varieties

| k&lzkalaﬁ and %i&, the gs,m g«my@@e@ xmﬁi kalikﬁlm and
My ab ﬁiffwaﬁ% time intervals Z.é.ka ’32; Ef‘;«g Eﬁg 4&; “,
?2; 8@ amﬁ Qu hﬁﬁ?& showed %aaﬁ in @11 %haae %ﬁa&ﬂm@a@s
h@ﬁm&yanig aeiéi content vas em})lei;@i;y ramﬁv@é . iihﬁé

r&w @ﬁﬂ%&‘@&i aﬁﬁ*&@iﬁﬁ%@ a high emount of hydroeyenie neid,
Tbis-xxﬂaxng is in line with the results obtained by

o §$ﬁ?§ﬁﬁﬁ'ﬁﬁ&ﬁ@ﬁ%*ﬂffﬁ@ﬂf&@ﬁﬁ‘§§J§§@ (1982} and ¥ehunge and
. Halm (??Ei)f ﬁyageéy&aie acld content was reduced 0 zero
_iﬁﬁhatﬁ va@iaﬁies §g3i%élaﬂ'aﬂ§ H, during fermentation.
Obigbesan gt al. (1980) and Heduegwa @b 8l. (19081) have
Vmﬁgﬁr%@ﬁ'éka% fheve was practically no difference in the
hgﬁr@mgaﬁia acid content of gari @yapax&d from gwset end
bmnar v&r&aﬁm% and i;}z% loasg of hy@meymia acia frem
@E%%@ﬁvﬁﬂsﬁﬁ?ﬁ roots. selected fram both bitter and swesb

variety was similaw,

Gari contained only less amsunt of moisture contend
- bhat is wiﬁhiﬁ.ﬁﬁﬁ range of. %Quﬁé pey @emﬁﬁ There wes '

no chence for the growth of misraargaﬁmﬁm.iangﬁ$ig ?Eﬁ'.
%ﬁgianishgaaliﬁy of any food product was wainly due to

the gbsence of eoliform bacteria. 80 the presence of |
coliforms were identified by using fermentation. tubess
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Preshly prepered gari, govi stored for 6 months and
gﬁfﬁ;g%%réﬁxﬁﬁr;ﬁg'm@nﬁhs were saieaﬁaé for the study.

- | Thﬁ xaaulta revenled vhat there was ne gyﬁwbh S
"‘ zz:f 'E?gaii}. xiyw 1 year old gavri. This nekes ’sm h:ggi@zzm"

- | q&e;}.iis:y ‘of g&ri, ag. gwé az:a g0 1% can be ma&g uged

even for children. 1% can be agsumed that th@ shelf

,liz:"e of gfwi, ie more than one year without any mm%ﬁtiam; .

E?aﬁ@us m&iy% such o5 §i~,ﬁ eutsy m&ﬁm&m |

 oxot 41, gari balls and laddu vere prepared et laboratory
o @@f -ﬁ.é « Thig E‘ﬁeﬁ.p@%} yere prepared at several times end
| &@m}m@imw trials were done, 10 judges were seélecﬁa& |

) f@@ l&%@@ﬁawry %rwla ard they were wi %%ﬁ.ﬁ the age group
| of 19+30 yeavs, They weve asked to taste the recipes

- end goores vere obtained In the five point rating scale,
&f%@r pesting the fivst recipe they %,agea asked o wesh

. their mouth before testing the second one.

- The preference of the pagel members fop d4ifferent
recipes were tested snd the results revealed thad,
- digmond euts achieved n higher sdeeptability point of
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70 per cent followed by orotii and palitode whieh obbtained
o seore of 60 per cent and 50 pex cent respectively.
Gari balls achieved & score of 15 per cent. Eéﬁ&a;wag
unaccepable to 65 per cent of penel mewbers. Garl

- bells were unscceptable to 50 per cent of pancl members.

Oplly 10 per cent of ponel members felt thet dimmond cubs
and opothi were ﬁﬁﬁ@ﬁ@ﬁu&bl@g the remeining panel members.
 gtabed that orobti and

él&ﬁ@ﬁé cubs are asaﬂp%&blsﬁﬁa
' them. The overall %@c@3ﬁ&b§i&%y*%@aﬁ revenled that gari
:7‘@z¢§ﬁ$@é thh Zat wedivn vas mar& ﬁﬂaé@ﬁablﬁ than . the

‘fffgreyaxatiaﬁ made ln sugar m&ﬁium, sihen cooked in fab

>aJm@éi§& the ﬁ%ﬁ&ﬂ” sour -ofdpur of gari was less anﬁ also

 the texture of the y°ﬂ&uﬁ# was orisps

?rexaxanaa gf %h@ g&nal memhers f@r fiﬁvsur for
,1éiff@raﬁﬁ recipes w&re teﬁﬁca end ﬁha resulﬁa r%ta&laé
that 80 por eent of hﬁa p&nei membefa é@n@t@é phet orobhl

v-ﬁﬁﬁ ery ylﬁpﬁa;t &m,§1avﬁur &n@ ?emainiﬁg 20 per cent hed

a;.,gaié thet thﬂ flavauf wag pl&aaaﬂ%“ Zﬁ case of dicmond

. .eubs 35 per cent of the pemel aamhar@ &ena%eé ﬁhaﬁ dianond

cubs bed very @1aasanz fla»aur a&é 65 per ean% of the
. members indieated thet it had pleasani f&avau?;
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70 per cent of Lhe members revealed thab pakkoda bad
yiﬁa@am%yfiav%ﬁg ﬂ@ﬁ'saly'Bﬁ per cent of the members viewed
that it hed n&i%hé& pleasant noy unpleasant flavour,

25 per cent of the panel members viewed thab gari balls hed
mx}ﬁa&gwﬁ f‘iuaw end 15 per ers#s@ of the members viewed
%ﬁéﬁ gaéi balls was not at all plebsant. In case of

| laddu 20 per cent of the psnel members viewed laddu hed

ﬂ;ﬂﬁiﬁhﬁg gifﬁwwi% noy unpleasant flavour; i@ per cent

‘_mvmx.aa thats mau uad mgl&%s&ﬁ% flavour and 40 per cent:

| @ﬁ %ha gﬁmﬁi msmbar5 view@ﬁ %hﬁ% 1t ﬁaﬁ no pleasand flavour.

'ﬂ  E% waa a@neimﬁaé t&a% erau%z aﬁ%&ineﬁ mﬁzimm$ saaru for

rouy fﬂll@&ﬁ@ by &%aﬁﬂnﬁ cubs and Eﬁﬁﬁgﬁay 3@§¢“ had

,7_ﬁﬁlﬁ 1@$ﬂ$~s@@re f&x flﬁ?ﬁﬁ?é

?r@faﬁ :ya af $he penel maﬁk@ra f@x %éﬁﬁﬁf@'fﬁw

‘ﬁiffayﬁnt r@mmy@% werd sﬁu@;eﬁ and tﬁ& resﬁ1%$ é&@&ﬁﬁé@ :

f%ﬁax éiﬁ%ﬁmé cubs scored high@g grade Ee? %@ﬁ%ﬁf@e
a5 per aanﬁ of the F@ﬁel mamkarﬁ nad giv%ﬁ a grade of

'_ l??ﬁfy gﬁaé’ 0 thﬁ pexture of dismond cubs, 1@ per cend

L @f %&ﬁ p@ﬁ&l menbérs had given a grade of gﬁ@é* hif

.§ per a&nﬁ bad gi?ﬁﬁ a gra&e of *fair®, In %ﬂ& case @ﬁ

orottl, 55 per cent of the panel members hod given 2
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grade of 'very good' for texture, However 45 psr cend
_ m the mﬁ%}. menbers haﬁ given & gmﬁza of "good®.
40 pex eent of the panel menbers hed given a grade @f

’ f*%ry good' for pekkodas 10 per eaﬂ% had giv&;z a w&aﬁe

B4 g@eﬁ‘ and 50 Bew cent ﬁ&f the panel members hed gwm
a @%@ af 33?&2& +« The mzmm revealed that dicmond cubs

followed by orobti end pakkoeds.Gari

mnk :i‘im% in texiure

C mllg hed. @mam@:@ o grade of ‘feir® by 40 per cent of the
S g@n&& wenbers. 60 per cent of m@l members viewed ‘me

,ih%@?mm of gowl mm; ag Tpoorts. In the case of ladduo
- 75 per a&m of the gm&l tienbers hed given & grade of

| ﬁkﬁﬁz’ r&mﬁ.&iﬁg 25 @w’ cent of the panel members
hed @&v@ﬁ & grade of ‘very poor’. The texture of laddu

wes vesy poor among the yecipes tesbed.

1 ?mfwa% @f %h@ penel members for tasbe for
| észarmﬁ recipes were yested end the ms&lm were obteined,
1% revealed thob dismond

cuts and orotii z@ﬁm given & grede
of "Excellent' by 60 fg:ﬁ? @ezai. of the ponel menbers

- 35 peyr oqent of the gsgzssﬁel members said thab diamond enis
and &W%%i vere ‘very good' and remaining 5 per cent bhad

| ‘giwﬁ, & @éﬁ@ of '*gma* 0 orodbti and dionond oubse In the

‘ éﬁﬁ?@f palckoda, 40 per cent of the panel members hed given



'a gmeﬁa af ’Emailw%‘, 10 per aem a gmﬁ@ of **smry good?
. ém:‘if "’«5@ per cent of the penel members had given o grede of

B *gg; *‘" e%é}' g@:. eem of the pami mem%ms had gim a grode
af ”z?air‘ and 60 per aezsf-s hed given a gmﬁ@ @i’ p@er ]

. gers. E}&M& 15 y@r gent of the panel uembers viewed that

- 1@@@& wag poor mﬁ 25 gar cent of *ﬁm @:‘_:g . members saﬁ,é%
o th&*&;ii}.@ﬁéa: was v&sry yaaﬁ » It wes f:mmmé@é %&% 3;@ i&

- aimm@xz.é outs end 9%%{;3, a&mineé 8 famimm ﬂﬁﬁx’é f@lﬁ@mé |

%azr zzakmﬁca gari mlm axsﬁ l@iﬁzz ;s.n i;mix‘ mgta.

M@f&g@ s6ores i’r::r s%ii‘i’eamt recipes were e&lmlawé
ond ‘é}m results revealed bhat mere than 90 pey cent of the

panegl members said theb disnend cubs were highly waexg%&b&a
4o %ﬁem i‘é&l@t@ﬁ by orotti (80-100 per cent) and pakhode
(70-90 per cent), Gari balls abiained & score of 4050
and 1addu hod o score of 30-40, As s result it was “
. revealed that preparations in the medivm of fobs ond oils |
were more acceptable than those prepared in the ﬁeﬁim‘ o

~ Stetistieal ennlysis of the recipes prepared ab
laboratory scale revealed that there was significant
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€<

© diffevence between the recipes 'zsx;ﬁ:@mfaeﬁ from sugar ar

:fm m&zﬂgmy ﬁeméﬂg the recipes @%@wm in fi“ab mé ail& -
‘%h%f& wag no g&i ﬁ&ﬁmﬁ aif-%‘ﬁz'emm Lﬁmm&:a in eza@a
of faéé;@as preps

red from suger there was no significent
| ﬁifmﬁ%@m@ betucen shem,

- ?@SMW@ ﬁ@?&’ﬁ&ﬁh s;f the panel Eaamm for ahﬁ% |

mmwa m?mlm mm éiimmnmi m%a, orotil and @zmmaa

. wWeve hig,ﬁly scceptable Lo more than 60 per gent of the

. penel members, - The gmml mesbers had o negative

‘gﬁ;‘m&m for the recipes pmgamé with suger nedium
mg@.ggm balls and. Mam The nain renson suggested
f@r*@ha Begative approsch. 40 sugsy medlun was walnly
due o the sour odour of the vecipe,

?iva vi.l&aga% zﬁe:g*a selasta& for the Iasa alerizatior
@f the wesigmm 30 wmn were selected from a&eﬁ of %h@

?}"-ﬁ—iff;_ﬁa for seceptability trials., Dismond cubs, Orotti

and @%&@ which attained paximum seores in the laboratory
level vere y@gml@maaé in the villages. The reésults
r@%?mle@ *%;ﬁa% ﬁ@m@w&é 0 lammﬂswy w‘}malsg fi&alé% m:*mia
ﬁ%ﬁ&a&m& a higher seore« At xiﬁlﬁ wé.am, diamond eum |

&aw@ﬁ & higher graede (100 per cent) followed by peakkoda

(%ﬂ @&ﬁ* cent) and orotbi (70 per eent).
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The 9?;@%&?&&1{3@ score for different recipes revealed
’ ’mm 100 per cent of the women had given a grade of ‘very
good* %o the appesvence of diamend cuts., In the case of

- pukkoda, 52 per cent of the women bed given a grade of

yery good*® and 48 per cent hed given o grede of 'good’s
ii}mtm had :a‘éamimﬁ £:1 graa@ of “wery gm&* by 28 pex cend
-of the %mn am& T2 per cent af the women v:«.mgaﬁ amﬁm B
gm@* ‘

, ?r@f@mma of “621@: Women. fcx* i’lavm fﬂ‘?" ﬁifmrmﬁ
maﬁ. pes weyre beshed and the msml‘%;aa Ewe&l@ei that 100 pex eem
: ai’ tm women denoted thab the ﬂamw of diemond cubs
vieré very pleasant, 65 per cent of the women reveeled
ti‘:&i% y@l&k& wa’s wxg ?l@&%&ﬂﬁ mé r@mininm 3? per cenb
ﬁaﬁ gwm o grodg ai‘ ’@l@aﬁe&%‘* In e*aﬁé efs:i* orobti 26 per cent

. of i,hes wopen denoted that orotti had very plessent flavour

. .and T4 per cent. of the wemen indicated that Lt hag pleasant

flayour,

?r@fef@me @f’ the women for t@ﬁmra fs:w di i‘fama%

ﬁ@aip@@ vere tested and the results depicted that 100 per cend

of @ha» women had given a grode of ‘very gmé’ to the texture
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. of éimmﬁ cubss 50 per cent of the vomen bad given a

| amﬁa of ’Wy good' end 50 per eent of the women hed
good' to the texture of palkkod
- the. sa% aﬁ wﬁybﬁ. & B5 pexr cent of the m‘;ﬁién had piven

In

: »gweﬁ & gméa of

o a gﬁma ot ‘very gm&* for texbure and z*%ﬁmi

By ‘ﬂ&? z:@m L given o grade of "good'.

?mwmm% @i the mﬁ%l a@m‘ﬁam for taste for

i éﬁ.wxmm :r:*%m;gas revealed that 100 per cent. of the

e f"%&mn bad given o g}?&ﬁ@_&ﬁ Exgellent® for é.iamz;ﬁ ouLE.

@‘?W&' cent of the women had given a grade of 'Bxeellent’
: aﬁﬁ 33 per cent éﬁf the women had glven a grade of '
- yery good® o w&@é& in case of orotti, %4 per cent
~ of the wonen hod given B grade of 'Excellent® hnd |
' mmmmgéﬁ per cent had gi?aﬁ a grade of "very good’.

N , zh@ sav%mli a&a&nﬁaﬁi&%}; of azfﬁemi veelpes
@t the field level revesled that, dismond cuts sitalned
o Ligher aceeptability point of 100 per cent followed
bﬁgsakkaﬁa and orobtd which obbained a aés@sz@ﬁ« of 76 and

o 2‘5 1?&1‘ cent,



- %ml%imx &mlgsm of the meim% g:mwa&
ab x‘ia},@ 1@%1 m%alea tﬁa% there was 51@%?1&.31@@&%
' ﬁiﬁ’i‘@aﬂma between .t,he, three recipes viz., dliemond
mﬁé%. orobii mﬁ pakkoda at ? per cent .2._@;7@;-

m ig clear %h% dmmmé e’m;s vere higi:z.ly
-aeaemabi@ by 100 per ﬁ@&ﬁi ﬁf *‘ehe mml w&mm
V‘ﬁ@ll@m@ by ;;aﬁ&m&a ﬁﬁﬁ am%z,a .
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SUMMARY

| j_Xérala'is the only State in India Qhﬁre cassava
is}ﬁaédﬁas a subsidiary staple. Cassava hasfgéﬁ'ﬁw@
’f_éefeéts'suﬁh;&s;ité.péar keé@ing gquality aﬁd~£ieh
hydrcéyaaéé;agié content, If these two ﬁreblems,ame

| averaém&dbiﬁgéan,bgtuﬁed as en ideal staple food.

'"’*'?hé present investigation was thereforve under-

fﬁ;'taken t0 assess thﬁ efxae%;venQSﬁ ef fermenteé cassava

":”aea yraduet (@axi) an thﬁ .

1. Hydrocyanic scld content

2+ the ¢h&nge'inhﬁhﬁ;varieus-nutrienz-aﬁnﬁeﬁﬁs

after fermentation

: 3a the &&erg:&biligy of the re‘c‘i;‘geﬁ prepared

aeee@tabla;gre&aeﬁsa

Hydraeyanic acid .content is the main reason for
the bitterness in,eass&va and therefere thﬁ local bitter

varieties, though they are high yielding are;nﬁt acceptable
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$0 people, As a first step six local varietles of
-cassava were assessed for its hydreey&nlc acid ecntent.
The Ie?menued cagsava product gari was prepared from
these varieties. Two varieties kalikalan~whioh is high
yielding and Mﬁ ﬁﬁé local variety were selected for | -
fnrtﬁer‘etudies since the yield of gari was higher in
,these two varieties when compared to cthers., Gari was
-»prepared at &lfzerant time intervals like 12, 24, 36,
18, 60, 72, 84 and 96 hours. It was observed that the
' yleld of gari was higher at 72 hours of fermentation in

both varxetleso

‘Theivarious nutrient content of gari such as
protezmg stareh, erudeflbre, ash, the moisture eontenx
n& end also the hyar@eyanlc acid content were estimated

and compared with that of raw cassava. It was found
that the protein and starch content were reduced after
fermentetion. In kalikalen the proﬁein content was
0.2 per eénﬁ-énd in M4 it was>1 per cent afteé the
processing of‘ferﬁentaﬁion, But the crudefibre content

vag increased after fermenmtation. It was noted that
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the ash céﬁten&,&as-leweﬁe& after fermentation: There
‘was & sudden reduction in the ash content at 12 hours of
fermeﬂﬁaﬁien but after that there was a steaﬁyfincrease
ané ‘attained a maximum of 1,26, and 1.28 per eenﬁ for
'kallkalan ané MQ at 96 hours of fermentation.
,1 The molsture - eenﬁena of gar1 was estlma%eé in

h@t ﬁ&ﬁ oven. It wgs found that the moisture eanxenﬁ
vas veduced significantly due 0 the processing of

-,&éying anﬁ:fvyingniﬂ the preperation of gari. The
*;;moisture content 3f &aw kal;?alan and ﬁ4 were 48 and

;‘52 per een% and it wm& reducea o 12 per cent after

_progessing into gari,

When the pH wes smalysed; it wes noted thab

' rew cosseva was neutrel end the fermented product

'ﬁés*acidia’in nature: This wight be due o the hydrolysis
of various nutrients aaa alsa due ta the argaaisms
r@sysﬁslhle fer the £Ermentatian. The aeldie nature

of gari mlght have prndueeé tha gaur edeur in the

recipes prepaveds
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_fg The estima%ian ar hy&racyw&ie acié eaﬁﬁemx
‘revealeé thﬂ% it was eompletely rsmcve& ai%ar xermentaﬁlaa,'
anreassava contained a higher amaunt(ﬁ?;34 pef eant in
k&llk&l&ﬁ and 15.‘1 per cent in.E%)am hydrocysnic acid '
'whxch had beceme Zero axter fermentation in both v&rieties.f
?he tr&éxt&anal metheés of yr@eessing gagsgave such asg
sun dryiﬁg, scaklmg in water, and dmsearding cooking wazer
etc, eoulé remove ths hydraayanie aai& can@anﬁ to only |
-_sama gexmunxg wh;le.the,fermaate& cassave products could

~iféﬁ5§e'the‘hyaracyamia acid completely.,

_7 ¢ha hyglenic quallty of gari was further estxmateﬁ
aamﬁ 1@ was femna thax ‘the esllfarm bacteria was abgent lﬂ,/
'ufresh as well as 6 a&d 12 manths old geri and 1% was safe

for e@nsumptxang -

Thﬁ aeeeptablllty of garl wag assessed in  the
flabaratory threugh various recipes such 88, a1am0né cuts,

| :§akke&a, erﬁttl, gar;balls and laadu in which gari was

used ag bases The wgam’leptm gualities were assessed 'E:sy

ib’jﬁagéﬁ; The:ﬁverall ‘acceptability of the recipes



, revealéd’%h& ﬁlwmand euta were preferred by 70 per eeaﬁ

ox;ﬁhe panal members xoileue& by arattl and gakkeda / ‘
(m@ &mﬁ 50 per eent),anly 15 per cent ez the panel membars

preferyea garlhails and none af then @referred 1aﬁ&u,

'Preference of %he panel membera x9r~tha different
: cr1terias llka appaarance, flavour, vexture and taate

| alsgo. ehcwe& the same resulta,g Blamand euts r&nked first

‘f;fellawea by amatt; and pakkméa, 1% was noted that

reeipea prepared in fat me&xum.atta&n@@ maximum gcores

: whan campareﬁ te reelpeg prepazeé fram sugar. medlum.

'iifThe stronﬁ aaur @ﬁeur of gara was aaié ta b& Qne of the :':

‘?*f‘rea&onﬂ far nﬂb ;referring the swee% prepaxatleﬂs.

The ﬁhre@ reclpes azamamd enta, crattm and pakkoda
were prepared amang fural ‘women iﬁ xiva villages as a
| step 01 pepularmaiﬁg garlg The rural women were
.requesteé te aasesa th@ %eeeptabxlity ez the recipes.
&1m11ar results were ebserveé in xnral areas also.
The over &11 acceytabllluy shawed that diamond cuts were
Vpreferreé by 10@ per cent of the rural women followed |
vy | gakkoda aaa arettz(?ﬁ and 26 per cent respectively),
. The sﬁﬁ&y shcwaé that gari 13 aceaﬁtabla among rural

WORSn «
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APPENDIX I
Estimation of Hydrocyenic acid
Preparation of alkaline sodium picrases

1.25 g pieric acid and 6.25 g'ssdium carbonate was -
- disolved in 250 ml distilled water.

‘Procedure:, |
- One grem of fresh tuber sample (without rind) was
 hongen1sad with distilled water in a mortar with -
pestle and trensferred into 2 500 ml conieal flask‘
. immediately (volume of homogenate being 25 ml). A
" whetmen No.1 filter paper strip (10x2 em) soaked in
. alkeline picrate dried and suspended wnder a suitable
. rubber cork (with the bent pin) was placed in the
" mouth of the flask and locked tightly (18 hours) and’
. elute the filter paper strips in 60 ml distilled
water for one hour. Absorbency was recorded in a
colorimeter using a green filter (515-550 nm). The .
smount of Hydrocyanic acid was calculated from a
stendard gurve drawn using KCN golution.

Stanﬁar&;sailon
Reagents‘
1. Alkali sodium picrate sslutlon.
2+ Standard solution of KCN. Dissolve 0.241 g of
pure KCN in distilled water end make up to ons 1
which is equivalent to one mg of HCON (1000 ppm)

Prepare 1000 ppm HCN (primary standards) es menﬁlcned

.in the prepsration of reagents. From the primary stanﬂarﬁ

; prep&re 50 Te5, 10, 12.5, 15, 20, 25, 50, 40, 45 313»@ 50 ppu
HCN gpolution., Take 1 ml each of the above secondary
solution in 500 ml conical flask and add 25 ml of dis-
tilled water and the amount of HON was determined by

the above mentiomed method.



APPENDIX II
Determination of pH
Principle:

~ The fixed quantity of semple is‘équilibfia%eﬁ with the
~ fixed volume of distilled water and the resultant pH
of the sample water~syatem is measured with the help
~of pH meter,
: Appa.m‘ms : pH meter

Proceﬁure~
Preparatlon of buffer salutlan. prepare tws buifer
 ”aQ1p$10ns preferably with tablets of pH 4 and 9.2 as
~ per directions given along with the buffer tablets.

Switch on the instrument ond give five minutes time for
warming up« Raise the electrode end clesn it with |
distilled water Finally wipe i® with clean tissue
paper. Adjust the temperature control knob., Take the
first buffer (pH 4) immerse the electrode and switch
on 40 read the pH., When the pH does not confirms to
read to pH of the buffer solutions adjust the pH mainly
to pH 4. Switeh back to Zero or neubral or standard
position., Clean the electrode and wipe it clean with
 tissue paper. Dip the electrode in second buffer
aolahxcn (pH 9:2) and switeh on the instrument to read
pH. The pH read with exaetly 9.2, provided the instru-
ment is correet.

Raige the eleetroée, was.h it with distilled water and
wipe it clean with tissue paper. Puh the golution of
unknown pH (sample) for pH measurement in place of the
buffer solution. Repeat it for.the duplicate and
replicate and find the correct pHe |



APPENDIX III
- Pstimation of protein by Macre kjeldahl method

ﬁeagenﬁss-*
w?. Digestion mlxtura 98 yarts of K2864 and 2 @arts
U of Cu 364. -
| 2. 40 % NaoH
5. /10 NaoH (0.1 T) - 4g in 000 mL
4. /10 By 50, (0.1 M) =3 ml'in 1000 ml
Sw:ﬁebhyl red indicator - 1 g of the indicator
- dissolved in 60 ml of alcahal anﬁ water adaeﬂ
'te make t@ 100 ml.lw

Praceﬁure:“ -

The sample (O 5 - 2.0 g) is weigheé in ta a éry
...kgelﬂahl flask. ‘About 5 g of dxgea%man m&xﬁur& o
~"and 20 ml of pure cone, HpB0, are added to the same

sample amd the mixbure . digested by heatxng fer 4 10

5 hours. Glass beads are added 40 prevent bnmping.
‘After conﬁents of the flagk become clear, the digestian»
is conxinned fcr atleast 1 hour. The contents Ler the

_ k;eldahl flasgk are eoaled diluted with distxlled water

and the mixture made alkaline by add;mw‘excess of 40%

‘NaoH. A small qnanﬁity of Porceline disc is added o _

prevemtibumping during distillation. The'%ﬂ3 liverated

~is digtilled inte 2 receiver containing 25 ml of N/10

EQS®4. The eRcess of acid in the recelver is back

titreted egoinst H/?B ﬁq@ﬂ using 3 drops of methyl
' -lndicatorg

,'A reagant blaﬂk lé simiiarly éigeéted and &13%111@&.
This titre value is substrated from the value ahta;nea -
for the sample to get the true titre value.

Caleulatian:

(iest —»Blang Value) x 0.0014 x 6.25 x 0.096 x 100
L " @« x wt of the sample used ¥




APPENDIX 1V
Ratimation of starch

I&mnciple,

' This method is based on the reduction of pataasium
.3err1cyaniée to potassium ferrocyanide by reduecing
 sugars in presence of alkali,

; 'QKE Fe (CE)E + 2 KOH -2 Ké @a (GN}B * HyO + ¥ 02
',Cﬁé OH (Gﬁﬁﬁ)4 * LO GH2 OH (GEOH)4 COOH

?ff‘“ﬁtarch is ecnvertea to. reducing sugara by bydrdlysis .
i{w;th 2N ﬁcl.aﬂﬂ-the total reducing sugars are estimated.

Reagents required. - :
o 1, Potassium ferricysnide 0.05 N) Dissolve 16.463 g
L of KsFe (CM)g in éwtllleé water end make up 0
© 1000 ml, ~ f
2. 245 ¥ Naol: Dissolve 100 g of NeoH in distilled
- water and make up %o 1000 ml.vv g
%, 20 Hel: Dilute 100 ml of eonc. Hel (AR) to 600 ml
o with distilled water.
4+ Standard glucose solution (0.05 N) ﬁisslve 9.01 g
of pure glucose in distilled weter and diluted to
1000 nl, :
5. Methylene blue 1 % agueous salutien¢

Proee&ure.

Teke 1 g of freah tapieea tuber ox 0 5 g of dried and
ground material in a 100 ml conical flagk. Add 20 ml
of 2 N Hel and heat on a water bath for 2 hours. . -

Plasce a small fuanel on the mouth of the conleal,ziask
vhile heating. After hydrolysis, cool and meke upto
100 m} with distilled water. Filter if necessary.



APPENDIX IV (Conid.)

Teke 10 ml of 0.05 N Ky Te (CN)g in a 100 ml conicel flask
. add 5 wl of 2.5 N NaoH and heat over a wire guaze with
lagser burners; Adjust the burner so that the solution
boils gentlys When the solution starts boiling add a
_1@9 drops of methylent blue and titrate the filitered sugar
solution against K3 Fe (Cﬂ)g solution while hot. Add the
‘sugar solution drop by drop till the blue colour fades
and the’ scluﬁzon becones eel@nrless. Hote the volume
, _of gugar solubion addedg

S%an&ardisailan'*

Titrate -,05 i glacese seluﬁxan (in a similar m&nner &a
. described above) against 10 ml of 0,05 ¥ K3 Fe (Gﬁ)é.
~'Repeat until two titre values agree.

f'gbalcuiaxiong, L | |
1 ml of 0.05 N glucose eOgt&ins'§.QT_ﬁg'of glucase§
' Tet the blank titre value be x mi. |

Therefore x ml contains x x 9.01 mg of glucose.
To reduce 10 ml of 0.05 W K3 Fe (CN)g solution:
¥ % 9,01 mg of gluﬂose was neeessaryg

% of sterch = X x 9.01 100 x 100 x gg
. ce -~ ditre value W 1000 20

Where ,
C W = wt of sample taken
19/20 is the conversion factor for
.converting reducing sugar %e starch.



APPENDIX V
Estimation of crude fibre

«Reagenﬁs_requireﬁ;

1 0.255 i Has ;3 O 9 ml of 32594 in 99 1 nl of water
04313 N %aeﬁ : 0.8 g NaoH in 99.2 ml of EQO .
3 Ether

Praea&ure'

About 2.5 ) ef melsture and fat free sample are weighed
,-m*m 2 100 m1 besker and 200 1l of boiling 0.255 N HgS0,
o uag addeﬁ. The m;xture ig boiled for 30 mts. Keeplng
. the volume constant by the addition of water at frequent
N (»iﬁtervql (& glass rod is insertaé in the beaker helps :
~";;f'ﬁmooth boiling). A% the énd of thisg yerlad, the mxxture"‘
Vg il ered through a.muslin cloth and the residue’
 washed with hot water $1ll free from acid. The material
ig then traﬂsferreé 40 the same besker ané ‘200 ml of , ,
 bci1ing 0. 313 N Naﬂﬁ added . After boiling for 30 minntes .
if(Keeang the volume constant as before) the mixture is
washed with hot water $ill free from alkali followed by
.‘washlng with some 2lcohol mmd ether. It is then
transferred to a erucible, dried overnight at 80 %0
100°¢ and weighed. . The crueible is heated in a muffle
furnace at 600°C for 2 or % hours, Gooled amd ‘welghed
agein, The difference in weight represent the weight
of crude fibre..

Crude fibre'(gf1oa sample) = 100~(m01&ture*1at)x wt of fibe
' Wt of semple tubey |



APPENDIX VI
E&timatién of ash

R@éggnﬁafEGQuiréd: | |
1, 0,255 W H,80, : 049 ml of H,yS0, in 99.1 ml of vater
2 9.313 ¥ ¥aoH : 0.8 g WaoH in 99:2 ml of Hy0
3. Ether :

C @racedure*

- About 2.5 g of moisture smd fat free sample are welghed
. inbo @ %00 ml beaker and 200 ml of boiling 0.255 N HyS0,
: was added, The- mixture is boiled for 30 mbs.. Keeping
~ the volume corstant by the sddition of water at freqnent}ﬂ-
. dlnﬁerval {a glass rod ia inserted in the besker helps
T%5smoeﬁh boiling). At the end of this perx@d, the mixturefél
- is filtered through a muslin cloth end the residue o
' " washed with hob water $i11l free from 2eid. The material
'“. is then trensferred to the same besker and 200 ml of
~ boiling 0.31% ¥ WaoH added. After boiling for 30 m;nnteg
{keeping the volume consbant ag before) the pixture is -
waghed with hot: water ti1l free from alka11 fallow@d by
washing wlth gome alcohsl and ether, ‘It is then
trensferred to a crucible, dried overnight at 80 %o
100°C and weighed, The crucible is heated in a muffle
| furnace ab EOG‘G for 2. or 3 haur' .ecooled and weighed again
-~ Cooled and Wblghed agﬁin anﬁ thig weighﬁ repregents the
= Weight of ash, . '



APPENDIX VII
- Estimation of moisture
o |

Procedure:

5 g of accurately wei@ed mtex'ml wé,s placed
m a2 gilice éiishA (;gre:*a’ieu‘sly" &é;igh;e& after
. drying in an air oven), ‘The dish with the
fsample was arled in an elec%rmc oven ax 165 6]
for 6 heurs, eoeleé and welgheé, untbil con=
”fﬂecutlve weights qgree. _ ?ha pereentage

wﬁf‘mﬂlature was expressed as oven &ry basis.

| Moisture 4 = Iuitial wh - Final wh
/ ‘ wt of the sample

x 100
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KPPENDIX VIII

Test for Gélifarﬁ‘Baﬁﬁeria

?xesnmpﬁmve tesﬁ~'

_ 14

Imcaulaﬁe 1 ul of water and 1 ml of each al the

.Vu1,16 end 1:100 dilubions into fermentation tubes
-~ containing lactose broth.

e

Inoculate tubes at 35 & 0.5 c for 24 hr and examine

.. :for ges. The presence of ges indicates & 'positive

ipresumptlvb test, Incubaxe,nsgetive.tubaa for

another 24 -hr; the. presence of gas then alsc

~indicates & @QSLtlv@ pregumptive test, The absence.

0f gas after 48 hr of incubation constitues a

SR neg&’ﬁlv‘?’ weat.

- Lactose brobh:

‘Peptone - . 20 g
 §&01 _ . o : ‘5.g
%aﬁer S = 1000 nl

Sodium baure &lycochalame 58

*f;yae%ﬂse S . 20 g

714.

'”ffrﬁadééiid mifi%réquéausRSQluﬁian of neutral ved.



APPENDIX 1IX

" The recipes tried in the laboratory

1, Gam ?akko&a )

G’u&"l (b@ileé. & cl.eppe&)
Seib
- Brinjal (cut into piece)
 Potate (cut into piece)
. Green chillies '
- Chilli powder

 Cumin seeds
' Beking soda
0il1 '

‘Bread Cremps

- 250 g

0 taghe
1 no

1 no
4=5 nos

2 g

2

a pinch
gnough far f:ﬁ:*ymg
100 g

Om.en {eut into small pieces) 190 &

V -Bmmstmk leaves |

:&etfma of preparations

50 g

i. Mix ell the ingredients with the boiled gari
ii. Take portions and fry deep in oil

2. Gari Orobti

 Boiled and moshed geri
Wheat flour
Coconut scirapings

- Chopped ‘onion
Mustard

Coconut 0il

150 g
25 g
+ oup
25 g

5 g



. Chopped green chillies

APPENDIX IX (Contd.)

Red chillies

Chopped ginger
Curry leaves

of preparation:

2 nos
10 g
10 g

a few

to taste

i+ Mix maghed gari, wheat flour, coconut scrapings
0 Cand salt and keep for 5 minutes. .
Heat o0il and fry the remaining ingredients in

0il and add to the above m;xture¢

3. Gari Qmamomd cuts

Gari flour
Wheat flour 7
Chilli powder

0il

Saly
0il

- Method of preparatianﬁ

. Prepave small balls and flatten then. L
Cook on hot tawa with oil until brown on both slde‘j]'

200 g

200 g

5 &

5 g

to taste
for frying.

1. WMix wheat flour, gari flour, chilli powder,
salt and e little water to form a fine dough.

s
:

;«;‘o
£ 3

Meke small balls and roll out as for the chappathis.
Cut into diemond shaped pleces. :

Fry in hot oil

511l golden browm in colour.



APPENDIX IX (Contds)

4, Gavy: .. Balls
. Gari. .. flour 2 cups
' Jaggery powder % ecup
Ground mubs (fried) * cup
 Banana 1
Baking pm»:der ¥ tap
Salt . a pineh
| 01l 4 enough for frying

 Method of preparation:
i, %iashbanmaﬁ
ii. A4d the remaining ingre&:.enﬁs

'iii. Add enough water to form a thiek };«anz* batter ana k
- mix well :

iv. Cook the batter in spaanful of hot oil %111l golden
~ brown in colour.

. 5. Gori Teddu o
Gori flowr 350 g

Green gram flour _ 150 g
‘Ground nut , 150 g
Jaggery | o 200 g

Method of preparation:

i. Roast ground nubts. Remove the brown skin and grind
into pwder. ‘ ‘
ii. Roast green gram flour amd gari flour, \
iii. Prepare jaggery Syrups ~ ‘
iv. Add all the flours and mix well.
v. Make balls of even size while the mixture is hot.



APPENDIX X

Evaluation card for triangle best

| in %he %r&angle test three sets af sugar solution of

ﬁifxerant eoncentraticns were used. Of the three aets,

T AWO sala%ians were of ldentlcal consenﬁratiuna and the

«wcmem wera asked 0. idenm;fy the thira sample which is

 '6£ ailfareﬂt eaneeni%atlon,~:

I

ﬁamé bf theApro&mcﬁé" .t ° Sugar sélutien

' 'gﬁ*ﬁete“ ﬂwc ef th@ three samples are Léentical

Iaenﬁity the o&a sample

Code Moe of ' Code No. of  Code No, of

S.Nos. . . the identiesl - the odd
I sample& samples - amples
1 X Y &




APPENDIX XI

.. Score Card

 Criteria . & B ¢ D B

1+ Appearence
- Very gead (5)
o Geoé - o (4)
S - ,_,;g,j (2)
(V)

éanQJFiéécmé;“ ¢ ‘

;En 1easant : (2
Eet ab all pleasanﬁ_ )

'?eer ,
‘,?ery poaw

L b Taste
: .UExcellent
~Very good
Good ,

Fairpr
?QQP,,--

S\

et B3 A AT

Qvefall‘acce tanee ,

ﬁlghly acceptable
Acceptable

B8lightly acceptable
Slightly unacceptable(
Unacceptable

-

- PO AT



APPENDIX XII

. a, Statistical analysis of tﬁe protein content /

I ‘Sousce | D.F M58, 7

0.9914  14.76992%%
10.8299 161.329%%
0.5689  B.4750%*
- BJS5TA 0.1277
3450 51,399%%

3,154  46.98%*

Tpeatments 1
-iva?ie%y"‘
. Time 1nterva1 }
, ;varieﬁy Treatmeﬁma
_'-Varlety1 Vs Gy K
‘ eAVar1Pty2 Vs 02

PR R R

. ®% Significsnt at 5 per cent level

- Treatments . .. 1
- Vavieby . g
Time inuerval&
Veriety treatuments 9.263 0,797
- Verietyy Vs Gy 1 155,516 2241.472%%
| Veriety, Vs Gy 1 1551.879  3010.338%*

=] =3 - M

19483 3T.2MME L
23273 4BLMGRE
57.689 . 73.08%*

 #% Gignificant ab 5 @%rféeg@;;gyggw'”“‘



' Pime interval

APPENDIX XII (Contd.)

_ e. Statisticael enalysis of the crude fibex

~ Source D.F, MeSaSe

F

Treatments : 15 2.219
~ Variety - 1 14267
. Time interval - 7 4 456
_ Variety. Treatments 7 041189
. Varietyy Vs Gy ; o1 844017
 Variety, V8 G, 1 T.7067

5% S5
B0 L5TE¥
107 ,48%*

. 2.8086
302@65**
185 .868##

** Significant at 5 per cent level . -

"Q{féuy~Sﬁéﬁisﬁia&lﬂgaaiygis Qf_ésh e¢n$aﬁ§ V

Sources

, Dngg | ﬁiS@Sg iA.

F

- 4.948

Dreatments | ' Y; 1
| - 1.689

' Variety

. 4,267
’45117-‘

. -Variety. ?reaﬁm@nts'
VEKiEﬁyg, Vs 6% ; 

i —a~skq b A3

9;792 C

5@5536§* s
1,8060
10.80%%

04739

462.102%#

£ Significanﬁ at 5 per cent level



CAPPENDIX XII (@ﬁﬂﬁd@ii

‘2 ’Sﬁati$@ical;aaalyais of moisture content A

Source : D.Fs  M.8.8., . F.

2475  1.6522
0:75 044506
3:321 . 1,9956.
2.464  1.4806

Trestments | 1
v Variety

J”Time inxerv&ls

: ?&r&eﬁy, Treatments
Varietyy Ve oy

. Variety, Vs G, 3174 1907.038%%

AQQ#;?@? 34@5(8&9#% S

| % Significant ot 5 per ocent level

fii;ﬁﬁatisﬁiaalxaaﬁlysig of pH

. source . - D MeS.8,. F

046955 14,3867+
74679 158,864
Q??Qég ) 2@1942

Prestments | | 1
¢ Variety
Time 1a%erva1

/"~

0.2671  5.939%*
1641704 334.4917%%
16,1704 334.4917%%

,Vafiety, j§éatmanﬁéﬂ
Vérmety; Vs C4 '
_ Varietyg Vs 33

e . e g e AT

#¥% Sigﬂifi@anﬁ'aﬁ 5 per cent level



- ABSTRACT

| Thefpfesent investigation was undertaken to for-
mulate fermented cassava food product end to assess the

effectiveness of gari in various recipes.

'4 The hydrocyanic acid content of cassava was
completely eliminated by Lermentation._ The fErmented"
product, garl was analysed for the verious nutrxent

. eontents and compared with that of raw cassava, The
hydropyanib»acidjcqntent'of"six local varieties of
casséﬁa.ﬂére estimated in the laboratory and out of
that two vﬁrieties_kalikalan_and H4iwere selected

for further studies. Gari was prepared from these two
varieties at different‘timeiintervals like-12; 24, 36,
_483'60. 72, 84 and 96 hours, It was found that the

yield of Gari was higher at 72 hours of fermentation.

The mnalysis of the different nutrients showed
that the less amount of protein present in raw cassava

wag further reduced during fermentation in both varietiess



Same regulis ﬁ3§@‘6b8erve&,iﬂ,%he cage of starch content
while the @r&&eflbre content . was iﬂaﬁe&s&é after fermen* 
t%ﬁl@ﬁ. The ash caﬁx@nﬁ waa alae l@wer than that @f |

raw cassava, -

?he mazsﬁure caﬁteﬂﬁ wﬁieh was one of the B
reasaas xer th@ eariy aeterzafat?eﬁ ax cagsava ﬁubera
Was canslderably reduaa& ax%er tha @racessing ef gori.
This nght ba one ef the raasans f@r the l@ager keeping

‘?quallﬁy of hhe §r@dua%a

, whﬁn the hgrleﬂzc guelity of ghri was tested it
? fwas ﬁﬁunﬁ thaﬁ uh&re waa ﬂﬁ grew%h af coliform bacteria
ﬂ »1n,fresh gaxx as well as ln 6 ané ?2 monthe old garl.
jThe aa;die naﬂare of gari m;ghz have greveateﬂ the

grmwth Qi micrﬁ Qfg%ﬁlﬁmﬁu‘j

To assess the acceptebility of gari aifferent
recipes such ag dismond autﬁgupakkaﬁaé‘araﬁtig_g&riballs

and leddu weré pﬁe@are@ in the 1abafaﬁé$y;~§he.arganslapﬁie



qualities. ax %he r@azpes wer@ gudgeé by 10 panel nembers.
It was found thﬂt E@lees prepareﬁ in Eaﬁ medivm like
aiamané eubs; pakkaﬁa and er@thi were hlghly acceptabla¢
These 3 reelyea were prepared amang rﬁral m@thers in
.flve vﬁllages and they were r@qu@steﬁ t@ asaess the’
o ergameleptia qu&li%iea of th@ recipes, Among the

hB feclpea teﬁumﬁ it was »aumé %hn d;amgn&»euts attained

& maximﬁm seere amanw rural womanw
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