
1

TCH——- | g— F3r

INTRODUCTION

Litsrarurc- on edible D'.ant = /oroaurt5 tram Indian orests obner
f

than nanuda -Mowers.

Consumption of ,arious edible l-nrest products b, Indian tribes.

Nutritional studies on edible oJant products.

Dr-to .; f i cat i on nr on esses emDloyoa to reoiu-.e Hip limiting 

tartars of plant products.

Available ] i ceratcre on hahuda Mowers

Collection and storage pattern of Haintda floners among hi i ! 

tribes.

cofiimon uses o-; nahuda -flowers.



2
xntroduction

In men a tnr.ais constitute anpro,. i mate t y VV. of the- Dopuieuon. 

hujarat. with a total population of appro;. 3 mate j \ mi 3 lions, has a 

tribal population of about Is percent Ulovt, of India Pud 11r at i on 

j °? 1 j, ft variety of mi nor forest products oartial j v meet the dietar- 

r equj cements oi tncai population Swing in or around -forests, 

be,era! forest fruits., flowers, leaves, tubers and roots are eater 

D. the tribals. Scarcity of voucl, whirn is a common feature in 

tribal population, comnel/s them to survive on wi la eaiDJs

p 1 ants iriati ona! Commission on Hgn culture Some of these wild

plants are consumed even a*-, staple tuode tSingh and ft! ora !9"'8).

Edible plants/products from Indian forests 
other than Mahuda flowers

information on nutritional comoo-3tion and consumption ifeausrrv of 
uncuJ 11 vated ediDlr lores'*' products is scant*, . However, an attempt 
has been made to put the available literature together. The 

nutritional romoosition of some of the edible irrssc products i = 
available dm for others, no such information could he -found ss.rept 
that the-, are ran earned Dy tribal s whenever fcne forest products are 
seasonal J / a.as ladle, Pi r.q l e <,1 V-b) has repoi ted that tri'nls sun dr*, 
and store a ,anety of- wild and seasonal plant prodirts to be 

veil lead during food scarcity and anrieultural1y lean months.1 re 
available information cn edible forest pi ants i= presented below.

a5 Buch-Ham Ufatsialum neroaticumi diant is found in the l crests o-f

HunaUift'-: i-from rleoal to bi 1.1 j m) , Noirth Benua"1 , t'niar and

Qi“ ’i a Irir2 1 ctipy\ e-\ r: anCj tender tuberous iroots c-f the d3 an-- are
cooled ctnd eaten, a pec l ally with ; i sn Uvea I th o-f India I'-'CCft,



h: Indian 1 otu~ mlej. wpbc;_nnci,Jtera> a ■ ani' commonJ . re-i erred to r>~
\

! auiaj i at acu or men :i found Lhroucihout India. me oj anr i? 

i riown for tbs edible rh; ronies and seeds. Trie fannareous 

rhizomes ch the plant are iie-sh. and are used as vegetable.

I r Ran 1 < cut rtii:ofii9= are eaten a-: ter roasiinq, while dri &ci ones 

are used in nrenaration of. curry and pi cl J e irtoor jam 

Kamalgstta the fruiting torus oi the plant, is often used as a 

major food coirioonr-nt. The edible carpi es embedded in it, arr- 

roundj Oval or oblong and hard, arid oarl drown i n colour. Ifi^t 

are eaten as i aw, roasted or boiled. The lamatgatta is ground 

into -flour which i esemhles arrowroot -ft our in coc4 mg. Feeause 

of its high carUohvdrate t.Sf'V.5 content, the dried lamaigatta >. = 

considered superior to cereals in its nutritive va i ue Ihoor mm 

tYfu i .

o wiue water lily iM.moha&a stetlota)ts found throughout the /ear 

in oonds and ditches particular!/ in the warmer parts of India, 

various parts of the blue water 1 11 v plants are consi tiered

3

snible. The o.roiorm „ sag sired rhi:oass, tender leave— cine

i1owsr pendune!e= of these niants are used as vegetable. The

rhizome is consumed after bmlmg oi- roast mg. Ir, time s a:

scarcity- the seeds are made into flour and eaten ad mi ,i?d wi tn

wheat ur heir i ev flour iPc-ithal 3 y

cn Pardesru - tarii o -;M,-oa truti rans’ or Hi pa palm, forirm gregarious

growth in tribal i crests of South India. "she i'll pa oaitr it 

maim-, used -'or aas mg home made j eager, . Jr. is valued for the 

sweet 1 i dm u col sec ted from tne stem ot the coacn,. which 

r on tain = X sue ruse. The tenner stem r-uds are eaten as

.eustable and >flung peduncles and immature seeds which con tain



"10-3; 1 s'-arch art1 ten raw or arc- :rol or {i\h~. i-‘bu.5 ,

4

fn the ,an aoa oarra af Pengs!, essam. L‘3 nar anc 0. i-ss, 

bans alu4‘ar.hvrrhir-ta eroata) a coarse, hair-, tinner plant with 

large flesh/ tuberous roots it nccas: onai 1 , fonna. Petnai i 

u^bS) reported that the ^ nunn tuber-5 have a crisp, juicv and 

refreshing ilean which can be eaten as raw or are roofed while 

the mature tubers vieJd starch of superior aea3it> and are- usee 

on l , as -fodder.

fj Frith. the- ourp i p and v el low -(.iristip? of passion trui t 

f-assi f 3 ora edul is) plants are found m North ana Eastern parts 

of India, ihev are rich in sucrose, ascorbic acid and carotene. 

The fruits are eaten as raw or are roof ea U’ruthi i VbTo .

The nutritive composition af same of the edible -forest products is 

outlined m Table 3. i„ The carhoh.draie ana protein contents of 

! .-tils] gat re, and Blue water njv seems to be 4 to times higher man 

that of i a.itahafadi , Eanfaiu and Passim fniU--. The riue n ml - of 

c-otn the varieties o; Passion fruits are relatively rich in suaars 

ana are eaten freer;, as dessert alter uiea i iPruth i 1 vn".) „

Consumption of various edible forest products by Indian tribes

The forest is one or the most i monrtsnT and bountiful sources o-f 

food and income for l he irnbais. tt.m Table 3 i terature indicates l hat 

tn bats neriftrU l . i nr 3 udt sea ^c-n si* , available ed idle forest 

products in their dietaries, Shah •; l E'SC) investigated fond intafe of 

Dub la tribal cnmmuni t - residing in varad .ill an* of Cih at L'i=trir^ 

of Gujarat state. He reoartea that the tribals generali\ survived on 

a.a;Table and seasonal forest products such as wild fruits and 

vegetables 1 ;le E'ora (si vpims ji tube) , Turbu i i _Lj trull us vulaans1 .
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G
Si l arTiar

sudd^rii
3 nch ca5,

Among snuamc?at „ f al-di (Lujrumj = sain 

a1 i adu s- anda ( hi nscorea bui ni ter a 

As a res'ii t . the3 r diet was hound to

uB ; <■ Rmhadi UJljD] SCUS 

. and P.iTitia (Hanoi rsra 

be poor in Doth. the

energy \ i sj oi ng as well as 'protective'' tones. In another shuciv ns 

i Eh ah 1'V5v) reported that the staple diet ot Nai ! as cn Su jarat 

consisted of cereals ills iowar '.sornham .uiciare i;ajra (F’snni setup

t /phoi deoil;1 tad en in the form c;' liquid ’ghensh' (porridge; or 

Rnt 3 a uJnJ ea , eneri dread; , The/ also eat avail ante tores t fruits Ills

Aiiil a (Emir i ■. ca o-; 11 ci na n s; ■ wambut S.:,nnnii__rami m ; . Van janitmdi '

S.r.qi urn ruin c undarn) and lads Pnnem ~ \ eat r is;. along >.-r tn

cereal a.

Later m 3°64, Shah ■'•snorted 1 hat ths fihanl as trine of Guiarat 

’nciude wildly grown arson lea.P:, i j I p I.al nor3 bhaji (tath rus sati vua 

!, Dhopa(Coiocasia anti Quorum; . imnctie chapaJ a ( Tamari ndus i ndi ca; 

and 1 arcita (Lassi a tora; in their dietaries. These .waetaDles are 

eaten along with porridge or gruel mads out ot rice or jowar grain.

Sa-ena(i931! listed the various forest orodurea consumed b. the 

tnbais at Chhotaudepur district, Gujarat, in the peal and the Jean 

seasons. Dur.ng the peal season (m months ot finril and nay). tne 

tribal s collect nahutla t lowers (Hadhuca i m.*i ca 1 imriuDi_oip,ro5

mei ana, -l on) , l hal hara l uuti_a_mnna.5p_ern.1_a5 . Charoti Utuchanaria J anran 

Cnauri (Ceriop?, candol J pans; and l o-»-an a (Fettid cassia;, »»>hi3e in 

the lean season (in months o; Geptemner and October) thev coiiect 

bare (2 i. z , siiut maur itiana1 . Ray an t^ani I ara he,, an dr a) „
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FcUso • Ki . sa ii .[i'jcra^gn f ormiai f nd Jhsf si nsj a ifimranthu-. or.iicieti .

The r ork'5 trioeuCensus of inaia i •"-•£> l,' is found on path sides ot t toe 

Gaputara hi J I range wicn a heav/ concentration in Mi mar» Petul and 

Chrundriada district-, 01 nadh-.a Pradesh and helanat tansi i in

Amr a*. at 3 ci strict in Maharashtra. The, eat Jowar rati a with dal or

.sgetati; e use f ndn u:'aspai um scror s catatutn 5 » I at! x iCeUslfL 

coromoriiigiir.avani) and rea.es or roots of .snouts nlant == coof.ert as 

.enet antes, none recenti / Bhaoat ! VPi3) nss reported that the rnrl us 

survive on the meat of rats, sorbents. birds and on ami a in times of 

food scareitv.

Pi ngt e*. tv7'3) reported diel pattern of the f'ovas and the rtaria none! <5 

of Central India. she i o\ as j i \ p on mi i J et based chat while Maris 

bond's rommcr.tv eat rice based diet. Both Che tribal nr cups sun dr\ 

and store a varieh of wild arid seasonal vegetables. tubers. 

? lowers i fimbsdi , nahuda Slower). bamboo shoots and mushrooms.

The staple food of soil dhors of Maharashtra is Rice, Nani i itJ eusi .a 

curacona) and a Vara l (Pam cum mi 1 J laceufiii ■ However, in off seasons 

when the stocl of food nrain; ;-alJs low. noor , ami 3 i ee, subsist on 

tne nvai ladle wild fruits life homes, arala, •*"er,du and srnnnaaai 

T rasa hi so 3 nosa) and hahua ■» 3 ewers tPi mil a 3 P/5),

The i of am tribes living in Chandrapur district thane r/;1:!5 eat pej. 

gruel of rice flour with .anous euihle Plants 'such as Ratal ut 

fiOLsCtirea _ al at a„ natal u t mni sous cancel 1 atu-r , furanl and 

Hmornoohal 3 us camoamul at tun) . \ an and K 01 osr or ea b u 1 b i f e v a 3 } ana

Gaada ibamboo shoots), Ourino food srafn tv riahua flowers are 

consumed as tneir stable tood



A =ur vt?v t< , Gupta and yi5wssuY&’ on me met and nmcr i n offa.i 

status Or toe tr i Doe of Ira'.anror?, cne i Anifar. naiaaandHrani,

uaiut an, nuthu.an and urea 3 ot buuth India revealed that me 

! anniiar. urn] ! and rial anandaram uvea main]'. on tapioca, >am ana 

other tubers. Raana.i m t ivfri) explored the disc pattern ct 

Cnenchus. a cribs of Andhra Pradfsn, lie s sported that me tribal a 

consumed tubers and I ?af v .egelanles cd! looted . rum the forest as 

staple Doa, Also, thsv collect and since nahuda ! ] owerto utiure 

in the lean season, binnh and Accra iv/7'ch5 ha.e reportau that dtr inn 

food soarcitv the tn brU = consume various -fruit?- seeds and f ! uwer : 

such as Jact frm r. Popp, and Tea 3 leer a seeds, dambu and nulherr, 

fruits; Hone> and rlahuda flowers obtained from forest areas.

fr.e nutriii /e content ot some o-; these corest products tGocalan st 

ad ic"pj) are presented in Table 1.2. Ka 3 r eera seed?, Honev and 

nahuda t Lowers are ri rn source of carbohvdracee i or. / . /v.G, ana rr *, 

r?=ppc‘a vel > j . ins protein content 01 Pnppv and Rail err a seeds js 

raiaiusn higher than i hat of daci fruit, Jau.hu, Muiherrv as well 

as rlahuda -Claviers., Also Popp, and Rajl eera seeds and nahuda flowers 

seem x be a noon source of minerals ills calcium. phosphorus ana 

iron, r-ru: fs n! e tambu and iiuJberr> contain good amount of carotene 

ana esc orb1c ac1 a„

Nutritional studies an edible plant oroducts

han> uncultivftted edible pjant products are 1 noun to contain 

anti -nutn t, anal factors. Aithouan. some of them are rich source of 

either car boh > drates or protein, vet fliej r ut 3 J i tat 3 on 3= j united as 

tnev contain anti-nutrit:oralrlixitinn iactors that on ingestion, 

cause grouch arrest and etei t specific to„ic pi i-enra. However,
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tnhuis and other's of t scjciq or

dur i ng aor 3 oui tumJ i . si eel pal i Dur,^ 

nor.- con . ent \ on a l cl ant oods at id a L s 

teed i nq 1 nenon 3V7,')r t ? these pi ant 

anti nutrt tionai ,'l inn ti nn factors h\

- ,10..
i- lli <-U » \Hi 0«h nruupo. pr 

do consume some o; these

o util itc them ; or animal 

iT'cdurt?, are made free of 

the u-e o:- appropriate

D’ccefss ng procedures, a Jot of out food problems couJ d be 

minimised,, a.ajlaPie literature regarding some such plant products 

35 oreterted tieir-n.

Cassa■-a < nan i n o t util i - si ma1 ia shrubfc, tree of the 

euonorbi aceous i ami » and Pa-. achieved con5idirraD 1 e

aciricul htrai i mnoratanre a a the major source of tap!o:aU~a?.=a,a 

roots’ '.Nestle £!ut Cassava i ontai ns appreciable amounts

of r.anidfc therefore consumntion of Cassava roots d> humans nnd 

animals has resulted in development o-; endemic goitre and

rretimsm (ifrmans e" ai i CkO 1 « tiourdo,, et a] 3YSn.s have

reoorted chat tms anti-lrnroid action ol Cassava •’onerous 

roots 3= ir.ainJn due to the endogenous release a:

h f 11 oc «an a t e t L i_ rl) from i i n am or i n „ a. c ■/ an i ig en e c i ^ cl / ccsi Cc

pi arPi’.t in Cassava roots.

i hesari oal i tatn.rui sal 3 ns 3 i s an essi ! , grown

ocssessmn a n_h source of iv-.ine, and 7 n India 

abundantly found in Radhya i-’radesh. f.’har and ui tar Pradesh 

iPso at al 3V641., E-'ut it contains

&-c„. a-, i v -L di ami noprop i om c arid, a nsurotajc compound,

which on excessive consumpt<on„ pt educes latnvrism in humans 

which j 3 characfor3sed h, progressive spastic paral\sis os the 

legs lead i no m permanent cripplingtSwaminafchsn xrv4;. However, 

the con-umpt:on of smai3 quantities at ihesari dai has been

PU 1 56- 

it IS



t, Sj Grtr'fc'd 11dai ii!: ec?. ‘.u'jDrU^n at a I l rt; i )

n l ochi a u u.chj a_ scopariji' is a dr ought resi at ant uncmL’ v-jLUit 

pjant that- nroduces high ,ieto; of lead containing near}/ v, 

protein iCo;,worth et ai 'mo protein quanti f . and quant,

'Van btfen et al 1cv-»J‘ of nocnia seeds and it; 03 l rnniant 

iLarle and donee lV6l\ Cot,worth et al i^cvj ;uraK,r that * ornia 

F,eed; could Da cnnsi dsred as a good source of protein and 

er.eruv fond. Put weanling mice fed diet contains nq /''» ! ocm a

seeds exhibited lose of appetite and growth arres1' lio;,worth et 

at 1c‘£Cjn Bsuto and Mi l sno t ) had eari 1 pr aemanstr al rri

presence of saponj ns in mature l ochsa seeds which propabi-

criuld ha/e caused growth arrest in mice observed Pv Co;,worth et 

aJ uvfp; ,

d' L,n ari t a t I V/"] j reoorted that al though tota1 di ne;ti bie nutrients

of Cal i&norpa i'obu~.tal seed .need amounted to 4 l , the high

content of tannins in ?,ai seed meal J i mi ted its utilization in 

animals and pcultr. heed. However, Shut 1 a ana Oalpoda tlv/C? 

naip opined that in time of acute shortaoe of rorwentinnai 

feeds, ual seed meat could he mcnrporatad unto a leml of -ICC; 

in the diet of adult animals to meet their maintenance 

r equ1remen t s,

s' Cot ran seed ’.Cass ,-pium hertaceum? cafe was found to he valuable

for ‘•eedir.g cart to and sheec because of their hi ah prr.Leir,

concent '.Lawhon 1962). 3ul high levels of qose/ooJ Hi, 25 to 

ir. Cotton seed rale1 limited its use as oouitr , .sea. Vi „ et al 

1ranorred that inclusion of Cotton seed cafe in the diet

led to denressed food inrnle in broilers. Later m . Ariia^a

reported that the free gcssvpol rendered 1 > si r.a une,, ai 3 an 1 e
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because- of its reaction uith Lh'r terminal amino Group □; 

i .oir.s.

\ t c* t> tl O f~ sad s l fa c i nus ccmmun _i _s) c a le contain about ? 6j“« orersin

buc have three teric substances. u:. r i c i n la heat l1 CD1 1s

prntein) „ ncimnel a t u.i i <. aJ 1 al mb; and a heat stanl e str ong

ai1ercen inenon V:'7?}. Thr- at it nor stated tnat on i finest ion the

nnn nresent in castor rale lnear3 i? mg/ la of Iflfc-Hi >

ang tut tmr ,-d mammalian red Diool cells and produced . non t L uid . 

cc-Jic, haemorrhagic c?stroententi convulsions and led tc

c i r cu 1 a cor >. cm 1 apse«

c; ;'<ubDer seeds Uievea brasil :er.si s) contain t?7. oroum and ills

f hssar i dal. are n ch m ivsme tUeaith of India i?ue tne

seeds cental n a c. anogeneti c oi /cqsi de. 1 i namari n anti si so a 

sneciiiC enovsne imase which h.droi/ses the glycosides 

producing hydroryamc acid. a well mown poison ifsrr.-.nco 

Vf'Di;. There are contrndictor\ resuits regarding the

incorpnrati on oi lubber seed meals in oouJtry reeds because of 

Che credence oi Lone ol\reside. But, rubber seed meal ha a been 

used as a protein concentrate in tattle rations ihenon 39??;.

h* ftaos and nastardFrassica rancea; seeds are cults . atec:

througheut India. Usual 1, no distinction is made m trails and

cofiiffisra al stall sties .between Che l »o as an oil seed crop inenon
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The ci 3 , ccsi no t atee rontenf in -r^ed ir, the ,iio=,t i.HDorUinc 

Ijgntjng factor in the use of race and mustard msaJ 3 as ,-esc„ 

On ruflrcl'.dia. ji ,co=;inni£tes with the presence of ar, 

endogenous enrvme 'ii.-rosinase, give cd J J i sothi oc vanate whiuh 

i s^goi tronenic substance and a. so causes patataPi lifcy pros lesnSa 

Jr, pcu3 trv „ use ot 20’/. mustard seed had been shown to result in 

high mortal it, due to massive- j i ,er haemorrhage '.Rut l- owsf i 

\v/l'.

It has been reported bv fauch tivt/i that quar meal contains 

neai of crude nrctein and is a n rh source ot amine,

at t d^n l‘lit when i 1 s level in the diet e,,ceerled j . P/,. 11 led to 

depressed growth in animals and prod need stici *- droppings in 

b i r d s.

As stated earlier. the-sr plants and their products, have high 

nutrin ,-a . aJue. bur arm nit limited usefulness because tnev contain 

ant ( - ruitr i Hone i factor/l imitirig factors, However. some of these 

plants and their products can be orocessecJ to male them suitaaie far 

human and animal consumption.

Detoxification processes employed to remove the 

limiting factors of plant products

Processing of foods before consumption increases statn Mh, imp!t?,FS 

1 a\ our and decreases the pnssibi J3t> of to,.i ci t\ . fressani u9£7r 

Pas on I ned tnat aopr rpri a, te and well controlled r-rccessing helpa in 

retaining Che original nutrient content of the food and mainta.ning 

Overall pualitv ol the product.
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I,oof i hg in t,o31inr; or h a; earn DrG^sufs i- a common r;-jusef.i_3 d

oract s ce to m?,f e icons oalataDlc and safe f o. nu.iirtn ronsump I i on., 

Aoarr from tr.xs, coci ing ;? f nowr, to macti vatr Dractira'i l , all the 

antJ-nutn tmnaJ factors that are heat 3 sen I e (Deostha] a 

r,oaf 1 no of rood improves the biotouical /a sue at orntcin. 

ucvas?f hara fiao and Pei a-.aclv u have ah own that the growth

per formar.ee of rats was better when tod nr< ccnl ed than on ur.ccjwlert 
or raw dist=. The growth performance at rate fed raw or roofed diet 

Drnoentpd below :

Growth performance of rats fed raw and cooked diets

weight gain eg; in i da, a

Cl et Raw Loo! fpd

Co/a bean CP */4

Hinged bean “J W /

Potato cO 7:L

wmned bean ritpar d i ed L i

’.he authors observ ed that the rats fed on raw diets -i ai 3 ed to grow 

and showed a si qm ; i cant loss in body weight and those fed on the 

tuoers e.-sn died. However, growth responses improved when rats were 

Fed on coofed diets. ihe authors attributed the better growth 

performance in rats fed on cooled diets to the destruction of the 

ant i - nutn ti ona t factors present in those roods. Po t .pner.o 11 c 

compounds, plwtic acid, cvanoaenetic q!•casidec etc.. present in 

grains act as nutritional inhibitors and these net de-.tro.ed when 

the grain is cowled, i.ni et ai 3v3tZl? and Cm-vuen thou1981» wavs
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'3 “Hicr,-;rr area me nr oresemg T 1 [ P tl reau.el i he ant i -mitr I t i onaJ

T to: = sum as tr -pain 3 nin to i nr, saponir, an d il aemagu ! u 13 n j n from

so - ad-mr. r" « *' PP thors r toor i €*d t hut the pPD” fcr5T>^ fJ ) c . err, icnt

sae 3 i ng of SOvAQPrins toJ 3 owed h> prassure c 003 3 n g at at mo soh er3 c

pre = 5 ar e tor '.in itc nutes„ fit? ? Q,» i 1 led the t o„3 c c ofiintiindt ronsequefit 1 V

bean S Wei e I Dull id to be sas e f or t_ O Pi n* C.I il i O i. 1 or,.

HOUrrfo„ et at u '“'Hf? ? investiqai ed the el facts o f o o i 1 i n n 3H z\anioe

cont?nt Of L v ft •? 3 ci e P J raves and f td Civ tT- k lne r>an i da centsn t of ■ re-.n

'w ru S s a V r% lcn,c5 Was r edm: ea trom :-,2\ i, to :. 7 inn/ i g on tCi l 1 fi Ci i n

wn i- sr fnr 3 5 no nut escl ah J9 3 . o. fhe c fan 3 da ronrsnt was f ur t her

reduced to >.J mq/ 1 g wht- n the hoii3 n q per 3 eel was inrreaseel •; ram l 5

"0 in 3 nutea. Lit ew3 Bf the r ani ae ■: on tent Oi fresh root =. 5 wee t

ar ’ et . J dec r ea sad f r* * t. o l. mn / f g cn bo i i i no t he roat s : r,

W n b er for 2« mi rude es. r- resh Lussa*. a roots of =wee r. and hi t urf

V P i at v had rvan'3e ear; i er. 1 oi tit. 5 mg/iq wru ch cn sun dr v i r.g

t- ^ M t * P 63 dl to i5.” mg / 3 g. T tic? pLt b hors r one J itded that sun dr,ing P, J one

was ! ras e-} fie; er. t Si pj P Cs C fc ? s Jc Ct f ar iTiC s » P C V aH 1 Cie {r cm Cnss a. a i ood s „

i-'er ^ ' ( r: 0 tnsre was neu.rl > a comni?ts deter. i 3 eat 3 an a-i c ci =/ 3S Pi - ri i r rtv SB

an ri roo t s when the 7 we r e Ijoi Ipd i n w ■itsr for ?£> en nut°b. riamb 1 san

and bundre sun 13 v;2 i Si’S;,?5sed the e1 f j C3 en C y of nr3 “ £3 O Ct I- ina a,

l™ -Ci => *5aV c» roots at 1. = U - 4 u° f. r or 0 minutes o e-l ore bo i i mg tnem ! ar

20 mj nar as and found the L the r.anid e content had dec reaseci L U cu/.

_ { u , the i ■- or3 ginaJ •. Pi L tit? n i r j p cx u thors stated t hat since Cassa. rt uoer

ran taj ns both tvsn□genet 3 c gj > rosi n •— and i X. —L *» h > d r o ] v =i ng en P 7, ;1 c~

11 n -■’msra ae. pre-ooat 3 ng c.i l. _ r*i “ dt3<J f ;avoured dour adation and rr> w-. ai

jt me g3 faosioe as r . am do UiUd) wh3 ch i 'PCI to a cansi dei (siD t £

X .fc^l { cSsri in c vanid e com en t..

To .“t'liiov e tannins ; rom aa t meti I OP V t? ral met hod % bi a.e Deer, tri ed such



1G
iabl& i Cvanide content; of fresh and orocsssed Cassava foods

Pf.irsssj ng ni ocsJurs Renainjr 
(mu/\g)

;a HCN r.

hfan + Sh.

i-r i?sh leaves ,'3CJ« w • ' o 3 Ci3. Cl

fried leaves .*-,6. 1 4'J. 76» -

dmisd ieav e? - • / ^ * 'J Xja ^
U5 mi notes m waters

F‘m j ad 3 ea% as 1. a ± £i* 1. ?
! jII .tu nates i r, rtacer)

fresh roofs 1 u. ? ± 4. h i hw, 0
(-^woe t v -»r* i at»J

Cm lea roots i „ 7 I •>i «... « j(7f3 mi nates in watei 3

Fresh roar-; 11 i . h 7u„ I ! WQ. 65
(sweat t e:tLer van atm

Fur, dried roots xh. / + 3 A. 3
(sweet : bitter varret>.3

gourde,,, et ai uvt'C)
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&= -Did water DrocP53J,irt« n=‘er iirocsEsma, a:ia. al ! ui i ana

salt treatment , cthanoi , methanol and sc=‘cne trpariiic-nta ana 

treatment in olvinq combi nat i on of aa d and ajlaij- £>al me.-4? 

ljpocans0o n’itn aiiiiiiun 1 a was r e f m" .rc.ac! to Db the simp! p methGCl tc 

deqct ,/m prise ami 1 n?r t J vate rannina present therein without any loss 

c f so 11 els tFleclciv £rt a L t V/FJ1 .

i-.r. 1 3 92:2i was tne Cm wOf■| or to point oitt u. nat r flc?:Er\{"’* 7 da 1

ed i r. three ctiange s ot war sr pecame n an-to ,.3 c. i 11 £ *RU thor

non Chat tne toxi (~ -tactors pre st nt i n 1 0 a caP 1 dal t GdCtPi l out

in i-iara mat 3 no me dad free of its to,.ic matter,. riagars.ian et af 

\ ) ha.e demonstratoo that the toxir factors “an he remo.et! n .■■

either rool-5 ng the seed or doom no the seed in excess o-i water ana 

draining gM the e-.c^ss wat-*r or steeping the whole seed or 

deout icled seed in not w«n t er t - 70" Z.) for 4-5 hours .and rejecting 

the soal watei- „ liowaier,, the authors p,.n3ained that the former 

process car. oe carried out at name te.el while the latter tan he 

used onl > in the industrial scale.

1 he ef-f ectieriess of caustic soda washing to improve the ; een value 

of lochia seeds was in.esfi gated fcv La:,worth and So f man U ‘-’72) „ The 

authors demonstrated that caustic soda washing as^tro.ed saponin 

content of mature lochia seeds. Further more, the/ reported Inat 

diets containing i5i; caustic sc-aa washed ! octi 1 a seed produced as 

good performance as the control diet in growth trials on turfe. 

birds.

Lawn on u VP 2) soai ed nett on 

013 extraction and reported 

lew gosr.vpn] Lontenf. Also. ‘ 

-; : -->1 es wi tn al 1 phati c ami nes

seel fiaies in acmecms acetone- prior tc 

that the treated meal had exceptional I . 

•.‘3., et a! l1WlJ tf esteci cotton seed 

; o3 ! owed Dv ex trad 1 on hi th a i 1 qu ci
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o.cl one ana rt-r-ortt-ci that rr-i => msrnoJ le-mo.ea 1 ar oe amounts o; tnt- 

,'riiv aisi! bound cinse..oet . Fresh tuDDer aadi tnntatii 1'in son cal i ed 

r>.dror,amc acid < .‘•iw'3 mn'li?e a coeds-5 umch roulci He e! imnatsd bv 

repeated soul- 3 ng o;- the seeds '.Henan 3 •'•//;. “'he author opined irhat 

after repeated aosunci, the rubber s-eds snouici also oe s ib jetted to 

_u mi nuf?= oi nrvi ng.

’ic deto,. it. +,he mustard seed meal, addition a-; water tc the ir^ai 

followed b.' steam an n ration i-or 13 minutes ha- been sangesied 

b. Huti owsf i ' l y,‘l ? . in this Drccess rtl I the residual thi ogl % casi d= 

oresent m mustard seal ate converted to auu i sotm af;> anate. whir.t. 

are =a-;e and non -ho,.ic to the nod,* fii-m. the author reported rha_ 

mustard meal so cracessed when fed a1- hind 3 ev ei s '.TO,'. > to pouJ tr. 

had shown saLisiacrorv drouth performance.

Table J.4 summarises various plant itialpn al?,. their tau ns/usu hnn 

ractors and t~le"to,.if i cat ton nrouesses empTo/so to mal e them f rsc f rrm 

than- to;, ic matters. The use: uJ ness of these plant product? js 

li fill Led because of the iact that all ot tnem contain to,. 3 ns or 

limiting factors. l-iowevsr, .an ous authors ha/e repui ted 

deto,. l -f i cat i on d me esses to nmi e plant products suitable tor human 

and animal consiunnti on ;‘i abi a 3.4). For food containing ton ns m? 

cvanogenetic glsccside arid hnamenn. tha processing methods Chat 

have been used are 13 sequential soai mg and sun drying *.Fou^dnu;. ?t 

al IVUU5 and 111 repeated seating o: Lhe seeds with changing of 

water, followed 0. steam vuiai i l iiation ana thereer" ter air drying
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Fati own i 3? i / „ "these method- ha.e been used h\ riohan sc ai 1 vw,j 

to deto„ i . ; hesari dal rom its ro:an name! < Lath .roae-n. i-anani et 
ai ilv/D1 rcDh'iea thar to romckg tannins ;-rom bai shscJb, ammorn a 
r..rocre~,=, was attic lent because the treatment; not on l % dc-in, i F t ed the 
iiea] bitt at the same time ;t 3 ncrsesed non.-era tern ru tragen content 
of the meal and made it more nutritious., bnss.pol „ could se removed 
D. e,.ti'actjna cotton seed f J ai es wi th oiuaoui acetoneLawn on iFon. 
For e 11 mir.ai mn sapom no -from Howrah seeds,, Hull j uvhiw has 
au.ggetted acid hvdrai vbi ~ and soi.hlet ?;,tracb on method-,. Co, wortn 
anti batman ha>, f reported that caustic soda wasmnq of i oensa
seeds deta„it3ed the to,.in ma! i rig the seeds -,ui tat'Je Fo,
»"an-sUCiQ 11 on„ rtl—.o. trvps.n 3 nhs hxtor' i r oil. guar gum meal c?n do 

removed hv si the»~ cooling the men! sn water or D7 autocianngu.atch
1 C'£ *“» -l , Zj s i n

It has been reported that the grohtd promoting finalities cf caoheo

20

!oo3= are super!or to those of raw toads. ! h 3 S IS mai n J / attributed

to the destruciion W T f M- I " “ nu X- i X ll t on a1 t actors and also to the

better at! li ration of nutrj e^nfs J i i e protein an cl r arhah,nr ates

<. Oeasfhsle i'Vb^t. Aoart from wet heat treatment, the plant prod nets 

are subjected fo aJ l ai 3 „ acid a, coibOj naf; on of acid alia]! wash to 

male them free of sar.omn, aoss.pcl, tannins, nnn. ricinine and 

aJ i ercian to,, in-. Results of var.ou.-, studies have indicated that 

common beans contain pot.phenolic compounds that interfere with 

protein digest: hi 13 t. and orotein qua) 31 > u-iressam and □ 3 as J‘?7v. 

Lressan l et ai 1vFi ^ ,, vada, and Lienor i L.-'/b) had sub leered common 

beans to the process of roasting to j mprove then r protein quant.. 

The protein email t. of autoclaved and fir. roasted ha., beans
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;r a see ] us ■, i 11 nai •; is pr^^Ffireci Dei ou i

The orotein quality o-f autoclaved and dry roasted Navy Deans

tt.ieoel a\ 3 r.g'mi notes) Trypsin inn: b) tor Haemaga)3hi nat i on 
i in its'ri „ l ft ~ 5

i 'i£ t:

d *, * t.lOnvJ .0.5
3 5 ,1 * tfl 0. 1 . ^
2u 0„ 15 ft, ft 1 n ■T’O
60 C3- 0

ft. ft i , 3 5
Ur * sci \
se^conds at 2 ^ i 0, ;• 1

Ma, v beans autoc.is.ed i or to fiiintites e,,h l ui ted I‘O-; o; t«&v, but wnen 

the autoclaving time was 3 no-eased -from i5 to 1.0 to 60 minutes the 

l "'Eft sLm ted to decrease ruiti j „ rv to t rlo and i. 15 respective) 

However, roasting of Deans -for 20-25 seconds at l‘/i-2CfMu i impro.ed 

the protein anal it, of Deans over that ebser.ed tor J5 minutes 

aiitor saved Deans ih'fciK i vs 1.6V)«

Pres-am et ai '}*/??/ compared weiani gain o-f rats -fed for 2c? uavs 

an either autoclaved or drum dried or r„tri'dea cow peas. It vias

u n was Higher in rats fed on e„ trustee 

:i on autoclaved cow oeasc/D g re 4-in), 

uisLed processed cow peas ae ludged bv PCR 

dram dried cow peas i„9/„ fhe authors 

on nrocess might nave caused a greater 

:,i Oi og i r a i -factors and tnereh. increased the 

i to a more comp J eta hydro) v sis or it might 

na-.e c nan ced the carpoh.drste traction to favour better protein 

utilization and in turn i increased overall protein qual i t . of cow

oD sen , eri r nat the w:ei tiht

food ant! 1 owe:1“ 1 n t j-j r, c_ l_ti

1 ne or0: e i n a 11-3] 1 ^ »r Oi Sr.

was 2. it and that 0 i !

speruJ ated tn at B„ tl f~ Li S1 :

c nac11 v at 1 en o-f an c ten /e

surep t 3 to ! 1 tv o-f pr o1*'-S3 n
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Available literature on nahuda flowers

Passi a lati-roJ 1^ or hadhuca inflica. l nuwn in Hindi as hanua and in 

Sanscrit as Ata\ i madi iul- a is one of the abundant]', arcm m] oJants 

m India linaraa.s arid Sinati m Dujarat especialLv in

f.hnof audeour and Hanrhamahal District's, haiiuda trees are widely 

distributed tr: and outside forest ared'.t-ibn'.arf ai ana Naravan tV-Tb, 

Joshi K’Vv, GooaJdas et ai i'/Glu,’ . nahudci tree is imoor lent to tne 

n: 11 triDes as it Melds edible i lowers anri Gil seeds in addition to 

simder and iire wood.
/>

it has been reoorted that the rnaai? utilise- ail/ the parts c-i 

rtabuda tree sucti as seeds, trait-,, •} lowers anri hart U-Jsal tn a-; India 

» 1 be seed of nabuda tree j oral I , i nown as Uol j y leids about 

4s3 to n®*; edible oil uasm 1 v?u; , in some rurcJ areas, the DoJ 3 o, i

used tor coi.il ing as we! l as ; ur 1 i qh 11 rid ‘hi'uVt^ ^ L»0£/ -3 i d 3 to tr l a i

i.h ’ . 11 3 s al so fenorted to be useful in irh® treatment n /

scur / , Pnarga. a and f,mnh iP'o!-;; » In addition, the oil is considered 

as ari important raw materia': in manufacture o; scan and candles 

tdc'shi l, nshods seed csi e however, is considered unsui tab l e ,-rv 

i nrorporati on in animal -f eec because i i contains saponin but the oil 

has been reDorted to he f-~ee from saponin wittily' and Gandhi iv?/i»

fdooni r,3 as a cj ass are charac ten sea ir>v bitter taste, i naming 

property in acmecus solution and b, their haemolytic a; h n t, 

<, WaJ ter et al J 9bbi . They are used .industrially as roaming agents in 

root beer and other froth, dr i nl = marl ec and i oper i94'». In rats, 

to,, ir e-:-,-act~, ai iiahuda seed saponin leading to death has ai so been 

reported Ulencn lPut George ( Lvatl) had earlier reported Tie. 

importance of saooruns for the commercial syntiiesis of steroidal
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fiOC hUhSC .

collection and storage pattern o-f nahuda -flowers among hill tribes

riahuda declared a-, a reserved tree under the- Indian forest ftet.

1 he i oc s l t r i Dais nave x h ^ Z5r% VT J £ whp ,roil?c tinn nahuda flowers

ana 7,"ui t.3 f r om forest areas. %'r C*l "Zr t 1 s.nrl Zr and !rom then own Jane
f or persona1 use ctR'j al ~,o ’for celling tg author:s■eel dea, c.r s ijq sh z

i 7'?'--'5 .

rtahuUa tree undergoes seasonal f Lowering., the ripe cream coloured 

flowers oi nabuoa trees t aj 1 on to the around m snowt-r; during cne 

mor.rhs of riarefs to Rnrti. They are collected, spread on floor or 

mats anri a3 i owed to sun dry „ Some times tne flowers are aj 1 owed rc 

dr*, under trees m shads. These Mowers are considered to he 

organcl ep ti c.al J > superior to those dried under sunumshi iv79?.. 

During the process oi dr/ing, the- riaiiuna flowers strini in size and 

turn reddish brow, in colour, Gn sundryinq the -flowers devei oc a 

char a~t eristic ha hud a odour iWesi th of India IViTb1 »

i he -ur.e, >mdertai- en to find out storage orac bices of Mahnos 

-flowers fcv the tribais of Chhotaurtepur u-sanatdss ei al 1 J.c > 

re. PiU ea that ht>7. of the vaiTu 1 i es rpmo . ad stamens he; ore storinn 

flower-, because the stamens were considered as a waste nrodnei and 

were believed to be causing f 1 arid ence/m anTiOpa. The cleaned. sun 

dried flowers were then stored in gunnv Dags, earthen Dins. earthen
v'OSSeJ S or hamhoo haslet. Some times Nfc^P.Ti 1 Pc^V Pb ’ Sr1 olaced i n
h et wtihl 1 av di~5 o! the l nwsr a T c ! eeo them insect free-
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V. Oi l t • >• ] arne amount s o UU ar and ancreC3 ah ! e am& m ts o-: V 3 cn mi n

and r a! Cl Uitu Hv earl ¥ rv —, T n ! C-”di, l.hurrh arialse ri dr i ed rlanuda

“I" j OWfc? ,-5 anr! repof ted t n at f 1 owers contai ned j 5. Cj/. .TlO itturs ■* £\ ' » CJ‘4

G T. l ~ ua ar . 3 4 ce i tu 1 os Gc o '™ * a iDunn noi d £ » 4»84 o an ar, u ! .J ..

under er m3 nsd mat t er» uf tn £' O n 134 totaJ suUd r „ of: - - 4 was i n ' er t

st tear - Pt,. cane sua ar and otner ma f. 1- - »l ! rf s SO 1 Uhl n i n wa 1 fcd i" „ Rn

/ear ] rs •£ 0r, r-1 worths. OH ■v-;”3 r eooi ted that nan ud a 11 ow car s cant r» iWl J n b ? ’/*.

euuai - r r* e total =,!to ctr z nr t p n i" r i thr- f i ewer =r {Tscv i mum wh 0T{ tne,

were ;r^a i U re and read ,, * a 1 a i 1 <wea3 tn o 1 nd3 j9c-4) . \ n tne y rid wi ng

=. ? aae ■ i* rurtose was nr e ~,Pr; t i n a cs r n erd nr asmoun t than C 1ucose r\ nn 3 n

the r 3 p n stage the q i lan l" 3 t" i e =-, o ; these siioar s became aimosr eciiial »

i hG aiflQUi : t o-: suer nsP Was :* uun d to i ncrc-sse up lo tne «sheam n Q n-: the

COi'OJ ] a w on liOl c ufs / or ted 3 nr n i n V 5rt suy (0 n ] p ----1ri. U T and

i* * a 1 a aub r «* maniam 3 ?hv )

fowl er t? t. al i, i V.JO- had Pi3* rl 3 or cietormtn eci c Poh% dr at. p= con tent D s

nanucia r j owei- e, at toUi di f f pi- pn t mat tin t \ st ?g BS. Rt f he 13 r St r. t d.Cl C2

t he + 1 QMer hud was r OiHff t rt el \ c ineed - at the afrond si aae„ tn c- c lid

was - t3 j ] snoJosect nut the = l ,'l e was seen protrnding t o aioou t 1 / 4 to

1 'C 3 nc H and at the tni r d stano „ the ft ower s were P r\« { t crl3 1 / open

wru 3 e a t tne Kiiir'th the i" I owsr s were con = 3 aered rill i V rj pe. Rt CHj s

a r.dOE* t he si icc u t ent rre eT«lll CO 1 Ourod 1 ower wae an out to sn ed " 1 he

sugar c on tent of haii uu a f j Owei’i at d1 itorent maturat 3 ona! at rtfl L1 and
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that i1 ! the st ore d : i ut-prs i-. nr e=en tr d ht=i DW n

Sugar content of Hahuda FIawer's at various stageIS

St aap — 5. -

Uir,» v r ose L u i ose Lane sugar Tatai r*LiC3 cx(~* 1 Ot c& 1 i n vert

________ ___ . . ____________ __ .I.,

/* Slid rtf" j,,

vz - .------- 1-i l » ro 1 i i. -i C, i i „ U n - / 14. 7? l 4. O
Second a* ' w 3 ! m 62 : „ ,ni 2-,‘« id 4 Zl» -2
f h i r d / « -id 1? . 5U n . ~f; « 6.« . in t> * x_*

Fat trth i s. 6 4 ::u j so. so h / „ LiO wv. 0
S tor ed
fiower S L V „ ■S-4 !*"*« . so . O -7*.

i w a _i &x. L-J J

Tne authors concluded that the total sugar content i ncreased 

nrogress:vs3v with the maturity o-f the1 flowers. The increase wu~ 

larger after the second stage ot racturi Lv. The sugar content was 

highest when the- -: 1 owe? s were about to tall off from the h et, 

Howe,ef on sLc-racie, the percentage oi cane sugar deer eased, prot-uhl'. 

due to Dartial t er mental i an coupled wi fh partial h .-dro! \ s as tne 

levels of dej.trese ar.d le.utose tended io increase. Later Lulsn-j 

and Msgar ■; x?b5aJ had at fr j Outeci the decreases observed in cane suoa1" 

of stored rlahuda flowers to invertaso activity and those in reducing 

suuar io auro+ei mentati on ot sugars.

Aon,am ar and Narav ana 11 vdl'l rieterm nod chemical cnmnosi 11 on ot 

fresh and air dried hahuda flowers and ot nahuda i1 oner residue 

octiined atter extraction of sugars, FhPir data presented ’n table 

3.5 indicate that the carbohydrate content of fresh -flowers was 

near l v cDh while that r»( air dried flowers, it was Lil-ewise.

the total suqar content of fresh flower; -was, i0»57. whereas i had of 

air dried towers. it was c-x. f,„ Of the i otai &uaar content, 

reduring sugars estimate to about /j/. to S'?'.'.. Lutan a and

riagar 11 955b 3 ha.s e, arm ned the tvpe o-f sugars in unh*drolvspd and 

h.-cirai ,'.~sa nahuda flower s„trart and repaid ed that the former
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8 able 1,5 Compos! ti on of fiahuda flowers

Fresh Ai r cip i £.*cl Residue of
1 tiouers 5-1 ewers f 3 ower s

af %

rim stare 77.b7 19.57 4. Si

Lthar extractives 0. 1 i 0.18 ( "» "tr„f

Lauds orotetn 7. 154 S. 2 7

Cart- oh v'dr at es 1 '~r'. 7v >7J. 153 68. 17

Reducing sugar 1,S.li5 4b. 50 --

Non reducing suoar 2.40 i 4. 30 -

Crude fibre 0, 44 1.30 3 3.72

fisn 1.08 8 "2 5. IS

Aon \antar " N ar a van (l V 3 2 '
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C C'fitri! T!?'j SUV rG:i,e , file. l t ' , SO « tJ ! la O-.w » frUCt jr rn Srel- i 00^9 cii i Cl

.•!i?iiir,c5e -‘(lii n= in the .'after . sucrose na= cthseru anu instead 

naiacuuromr ar tc wai he Lee red..

fichu da , l .-Mere contain aopreciabie amounts of itami ns and mi nera i ~ „ 

The vitamin content c-t fiow2_=, as given in Weal tn c,;- fnaia1. IV6/) is 

presented below »'

Vitamin contents of nahuda -flowers

Vi tami ns p.mount/lOu g

Carotene ?ai m tamm ttl 
AsrorDic acid 
Tra am i fie 
i ’t 1 bet J a. v i n 
m ac i n
Pen tothenjc ac;a )
Folic acid )
i-' i of]n J
Inositol 5

.in 
7 ma 

It' me a 
t;?8 mrg
D. V lliQ

AiTiniin-" not 
stated

] r. has been reported that 85*5'. of the original ascorbic acid nresent 

in the nahuda toilers was desi roved ii\» ascorbic acid o,-. idase wi 1 h i r. 

one month of storage at the room temperature O. However, on

storage no thanaes were observed in content a.' minerals and B 

gr oup /1 tami usWes 3 th of India lv,bd) , intaria and rlanar i tvotia5 

demonstrated the presence of ualnum u 4b mgti , Phosphor us (l j? runt,.’ 

and Ir ont-l/.b mg 7.) in riahuria flowers. Later Patel at a! ( ! V" i ) 

reoorte*d that Mehuda Mowers contain 53. ❖b mol ”bdenum and 3 ’. vb

PPn ■ lnc on dr\ matler basis.

Common uses o-f nahuda flowers

a) In Liquor Prsparatian

habuda l towers Dscaise o; their high sugai contorit , have been 

primariiv used for orc-ner at i on of i men red nroducts such as
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I II OUO{ ~ riH Ci 1 t I tr~C .Hi" . I t f. aS> h c*Kt I r~ Oil OC t Sf i T h U i i i e, , ’ LU "id riir i.- U ~~ .

nahuda ; i dwl-ts coust i ru'-e i lie most important raw ,iift.erj*i lur 

a! col 'Ol fj r uci etc c i cn * ! r: e I j e ~,h t \ p j tap ~,,r as1 liquor 11 a s a a t i ono ,

=inm . lushd odour which di :,apQ9ar=; on ageing. Redistilled ana 

carei ui t , prepared nahuda liptor has bean const dor &d to De m 

good •-] osel v resantb ! 1 no Irish fjnj'il vtlroLfcer 3 S' W) . In

recant ’.ears, utilization of nahuria -flowers for the alcohol 

DiTiducticn decreased due to main I the increased use nr 

ifioiasses as raw materia!, Ho-vS-ver, j t has been antici Dated that 

the use nr nahuda 3 ewers for alcohol product’on will cont i rius 

in localities where thev are available at low co=-r and where 

ai ronoJ is indented for use as a potable spirit ideal til of Jndi a 

r/tj. Chatter 33 lv-443, in a snore recent =ur'.e\ . bopaldas er at

UVSth) havs reported that in the tn hai area at Chhataadepur 

in Daiarat state, the cansumotion of linuer per lav was 2ow ml 

hv men and roCi mJ bv women among non Bhaciwu'-s. The survev ui so 

revealed that non-bhagat tribe-L woman dean! hr.fi ud a alcohol 

during and after labour to i eel rc'Ja,.ed, Jn addition. hahuda

II nuor was believed to =nor» post n&rtum bleeding and clean the

women s gastrm nt est; nal tract. However, in the speciaJ grown 

o-: tribals„ the voung children below & , ears ol age end

pregnant women were prohibited from consuming hanuda 33nuor, it 

has also been proposed tnar the waste 1corn brew whirn contains 

3 3r. crude nrotejn ana 5u,; camohvdrate could be used as ent-rgv 

and protein suppiving ; eed atu-:fs -for cattle and poultrv

vRangnan rV003„
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As s toed component

i) "trotter u^H) -,nd whuura et ai iv49; i enjr r.s.1 that 

riaiiuda {3 qmpi s .‘Jeffs being eacsn as raw or fried or baled 

into cas es, the author? obser.ed that more a-f ten the 

flowers. after rairiQ^nn the atamans, were boi i ed for about 

t hours and le^c to simmer ant] I the water e.acora’-ed 

tcisp] ete] , me odou. dj saDoearsd aa a result of coo! mg 

and Lite inateriaJ became salt and jmc ,. It was eaten w; tt

n ce. tdinan ml, sai st-ed s
ij CJ i rtl Hir, or- was consumed as such

as a swee t„ C ariior Abh i an3 ar an vJ Nara.an t i v‘4d; had

rer>or ted that both f i"p?,n and dr 3 sd viewers wer e eaten

e„ c en sieJ v as such Or" cii ter coot 3 no „

feopaJ das i?t ai •; 3 9£f_na„ to observed that rton-bhugat trjliaj t 

c-l idibot-rturiopur „ ate Pahucla ! sowers to their satiety', 

h'oasted or ct ashed Mowers were 3 incorporated i ntn oal and 

tnto the ehappatj s dough Curileevened f tat b'-'ead?.

Grcasi onal J v the i 3 owors wer e ad.ni ».ed w3 th stap3 e eeresJ 3 

such as mai re ' tea ma. s) . h‘aji a iP=nni setum t „ phoideum; or 

odi 3 1 Pasta l um serob i i_a ; atum) . Sometimes the dried -flowers 

were cooled wlCO ’-ice'. Or. c a tati ,a) and consumed. Also, it 

was reported tCooaldas et al 19SIc) that a few tr that 

■ami j isb used riahucia I i owers as a substi tilts for ti i 1 i no 

tobacco 3 n t hen r boedtes. Kot,'t ,?r , due to a strong belief 

among the tribal s of l hhotaucleQur that hnhuda flower-, when 

consumed cause diarrhoea,, t lucid ance and other digest?. => 

□roblem- the fjewers formed a major food source oni . 

during the ' ean season and ; enn nsiuo-.tr, iv/v. Copatdas et 

al jc,f:i"c3. fhe pregnant or lactating women do not eat
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ricHftt iCi-fi ! •- 4JJ-*!' S DOi. Su _-,S U, fTlS Del 3 fri tliC.l 1 C C n,.!5f‘-

ahurti on Uiooal ua = et uj I7t:„b;. Ir na= been however. 

ooinpsJ U’eairh a: (raiia that ha!atria ;lowers shuttle

De consumed in moderate auanbi he; as e,xf‘?,.u .g 
cansumoliun isa, cause vrmilt t31in with Cc-rsDrai a,optam~.

13) harvuda flowers, ai cnnugfi contain negligible a.Tiount of 
rsLUn tne, ha.e oseri used tn lam Dfpparat! on admi ,.ea wi th 

ajiU es tJoriii i'779) . hanuda hvrup has ai so teen prepared 

ana u-,ed m pr ppamit i an ot sweets or has teen use a as

a 'substitute for honeweei th of India Tha deorec-

o; sweetness of rlahuda =,ruo was determined h. Ea„erid in 

f-'LJl . Tnp liahuil? a,, run was found tc he 1.5 times less 

sweet than jrtoaer', and r.o times le^ sweet ; har, sucrose. 
The author Drenared io -,au n using rlahuda s(.rup as the 

ewSwtani no agent and reported that or gano ,* ep 13 oa l l ■, , the 

bi emits were acceptable, Inurefore fhw author suggested 

that rlahuda ,nsp could fcu- used as sweetcnei in 

nreoaration ol snaci a.,

Medicinal use

huhuda Lowers ha-e been recur tied as roniinn ionic and 

demulcent. ft! sc. the flowers have been used to controi r.uitqn, 
colds and bronchitis, l & sac trial. U athvrus sati •- us ■ wh.ch * ausss 

i sthr i am was cd^-er ^eri to be harmless when consumed alone with 
flowers of Hd'JImra jndica. rlahuda flowers have e,.hihitod
anfi-bacterj al ;,c Out, against L -.men chi a__rql_i„, 1 he hone-
precarad from the flowers was reoorted to he used tor eu.- 

d’—eases. AIso. the carl and roots of Mahuda tree ha.o been 
used for coiurai ! i ng rheumal ism. ulcers, itches. hJeedinci and
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opcnnv gums. tensilities ape diabetis i,pi i i rcz'.teii cn ot t.idis 

! '/*)/•} .

iV.nrs, n-,ir<.-I- f i -*■ = are n cn ionrcs of carbon,drate -ina

vitamins n was envisaged that the ;3owerc could ?,prvs as an 

3i:.odrtant suoniemencar, :oo«l for tr.e tnbais. but as Bi?nt 3 oped 

earlier, tno tri bai s-appeared to he apprehensive cowans trie 

free use n; rlannds flowers in their dietaries which indicated 

that oerhaps- the,, had some until aasant e-oenenoes as

coresaitHnce of eating these ;-lniers, Also, har.nda seed meat 

contain to,JC substance 3 i f e saponin therefore, jt was

reasonable to bel i-a? that the nahuris -flowers being part of the 

same tree, mi ant also contain some to,:ic substances. Earlier. 

;;m.erm flvSjs had demonstrated nrnwth retardation m Uf-nlma 

rats feci lor f.'S da-s, diet containing biscuits which were made

h, using hwhuda e.rup as the sweeternnu agent- : he Mahuda

biscuits were incoroorated into the diet to =upnlv t/4th tat s 

bail, enernv requirements-

Ppcpnt l v ■ the Krotpin Ad . i -.or . G: Cjuu of United Nations iVfCw 

has emnhasi sea i he need to establish sat elv of a novel -i ood 

before Lt i s rec3mn1er.ds.1J for riUfTian con-umDtion. Itius ~ t was 

oonBJdeied nere-sar > to etah L i sh the safe le.-el of rlahuda 

: lowers than could be used as an enc-rg, soui i_e irutiallv on an 

Sini ma: mode 1 ..

fne oresent sLadv was ther e-tote manned wt i n the mam obiective 

ot exploring tup possttji 1 i p, at using hsnuda flowers as a 

soui ce of ca.-buhvcirale m Che diet of vu! nerahl e groups ot 

rats.
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wDGci"f 1 c adjectives at the studys

Since : sal one. i variations nave neen reported in nutnti\e 

comoosi 11 an of ftahude, i Lowers, the a£i i?;l ;\e one was to determine 

nul-rsti/e ccmoosi 11 on of nanuaa ! 3 ower= ndtai nea from Chnotauiieour 

di str i tt ot uu lare.t -.fat e.

Since com 5 nn o: roods mates the rood safe tor human and annuat

consumption hy destrovi ng/den ess* nn the anti -nutrj ti coal t actors 

such as tr.'psin i nhtuu nr (3 umar et at t'ffc'ui . Saponin (Liu et a! 

sVSCP, naef.ftfjglutimns (Sender i97£) , cvanoqenetir ql', resides and 

aouroaenacelanae et at present m -.an os plant products,

the second odjectx'. e was to explore the effect teed; no pressure

cooled tor I ft or ?u minutes. hahuda Hosiers as ths-"' source ot

carhcih. orate, on Growth and biochemical status of wean linn rats, ths 

third objective was In explore the la.el cf riihuda flowers in tne 

m at , that wouJ n =,unnor r growth in weanling rats when used as a

carbuh,drata source.

(sim:*3 bridals tinr.otauGenur of thu.iarat state refrain from eating 

hahuda flowers during pragnunrv and 3 actat' on th*= fourth cdiectt.e 

k.u to i rri3? 11 gate the effect ot reeding or assure t, ooi ea Me.huda 

; lowers as trie source nt camohvdrare nr, (a,! the nutri ticial starts 

of pregnant rats, on the products cf reproduction and (b! on the 

l ac ^ a c i on a, t oeri ormsfit-e q. the claiiis x n terms oi urowth rate of pups 

an! o wear.i ny ane..

P.=, ner the ai.str.nr s

nrs^nt s? o-'“ •»ct}r*on \ n 

:actor has m :ar n

to i deii

l nm<l ftctc,D par t icu i sr i v in nahuda tlowei s, the 

or an.- other tn.o c sudstance/an11 -nun i Lions.] 

it deen reported, therefore the fifth od.u-cti , e 

the presence it an/, of anti -nutri ti on a 3 / com c
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; =,ci 0-- in narmcia 

ir.?r,tic^n ort 3 on i so l 

arid (c5 svri! uatfl riu 

r ] 04Hf" 5. In rtj j , t3 v& 

man c i oned oD i ec t s es. 

5SD<arafe sfuCiss oere

f t otMPi 3. th; cci.au,-1 pi iarmauol oui ra i

aS~Pd i aupj r duoaenum or rtoifiacfi M>ndu= nt rL 

tri r.ionai ta a a t v o-i eteam treated nahuda 

e-.oer 3 men f a wsre irondurted to :ui : il i ne abc/s? 

in a,-,rera meat IV and V„ reaoe^t i * -1 ✓ 2 and I 

rarneri


