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In Buta &T. So00CLA& 1y ot Lhnoabawdeosws a&nd Manchmahal dintricos.
Mabwada Lrses e H1acty discoribubadg i and aobside ton esb a0o0sR

tapheant ar and Narasan w482, Jdosn 19 faabuda tvrge 13 1acorbant
to e Bill beibes ao 1t sielos cdiple Clowers  and  oul masdn 1o

Addrtion to timber and fi1ve woud. The trripals wbilize all tne  poris

of Mahuda Lree Tuch a. seeds. {rwts. Tlawerzs and  oocd twaalth of
Indis 1%80. Dus 1o & strong belied  amone  the tribalz af
tnhcbtandsoor . that  the  concumption of  Mahuoo Flowurs CALCSS

Gier thiosx. (labtulance and other crgestive problems. the +1owers farm

& maior food sowoe onl, ducing Lhe lean esason and famono (Gopollas

2t &l 10Ty, Also. thoe pregnant and Tactating women do not eat
Mahwoa +iovers because ot Tho helied that 1t 1z & ot food ard
CARUSEE i tian. the rchemical conpasition of &1 dried  Mahuda
Tlower s has rosgaled that on aoistw e Jres basis. the Flowsrs
contatn nEsitly o Eo 3330 o ugar and have aporecisble amounts ot

tamin. and minerals Mealtth of India 1962, the scadzs of Hahuda

brree vigld about 84 to 5800 s=dible oil fJawh 1979 . HMahuda seed

cal e sz considored wunouitable for  tnoornocabion 1o animal fead
becauze 1t contein: 7Y zapomnp (Chtdb s and Bandhs 1977, In rats. ine
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el Sanuaniin Teacomyg Lo death. has slso beon

repurted (Menon 19707,

Since. Mahuda Plowvers are cich =ource of carsoh,dirate (in tho form
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0
1
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of zugars) and vitamins 1t Wwees envicaged  that  the {lowsrs could
ST & &S an fmrortant supplswentar. {food for the tribals 14+ 4 ound
zafe Ffo human consumpbion. bWab 1t has  been reported thaet  rlaliuda
oeed mesl contain boodo subslancs lile zaponwn., 1t mioht be Lhat

Matiwda {lowers baing part of the same btree. alec cantarn somg  tonic



Zubscances. thus 1t was consirdered nocossar. to cstablish the cafet.

cf Mahoda flowers to be consuwmed az An anergy zowne. The present

™~

Hi

invettigation «was wheretore. denigned to esnlore bthe coussiole use of

Mahiwda +lowsrs as an energy vielding dietary cunnonent . the safets

and teasibrliby ot Mahude {lowsrs a2 dietary  componsnt,  Was
invenligates 1 animal wmodel . using vualnerable agrowes ot rats.

a) degtermine nutritive caompos: bion of Mahuda fiawers, by euplowe
the efrect on growtnh and bio chemical stalus of weanlino reis.  of

Teeding orestwe cooled tor 1@ La 28 minutes. Mahuda (lowsrs as  tho

souwree of carboh.d ate, (o7 enploare Lhe lavel ol Pahadoe Flowors i

the digt. that wouald support growtn in o weanling rats when uzed &8 &
carpohyorate sowrce. (d) snpolwe tho sifect o feeding pressuge

coul ed  Mabuwda Flowers as  the =souwce of carbobhwdrate on the
nuteitional status of  pregrant ralo and on tho products ot

resirodastion. (@) nvestigate Lhe sffect of feseding presswwe coal ed

Manuda < lowe-~ as  the carbohyvdrcte zowrco. o Lhoe lactational

s

parformance of bthe dams 1 terms of growth rate of pupz apto wsaning
Aage, (10 1wolate and 1dentd .y zZaporan 1{ present. 10 HMahuds

Flovers, (g! canducrc pharmacological 1mvestigations to e.plore the
eltarts of alcoholic  and wibes esiracts of Maheda flawers  on

=gl ared dugdentun o) rabir e and furnlus of rat, ih @nplore the

poz-wibilybs oFr  remoning sapontn Trom Mabods flousrs b, steas
treatment and to evaluate the nutritive gualib, or steam  {reaated

Tlowers 1n terms of growth of eeanling rats. in all. O e.persmeals
were conducted to {futfrl bhe &bose mentioned  obgectises. In

a.geriment IV oand V. 0 and b Zeparale studicos recpeclisel HE s

o
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Experiment I

tepes of Mahuda {lowers have besn identified, Madhuce ingico and

Hadhusa lonaifalia. The former cartet,. 13 found 10 mi.ed deciducus

Forezste, and 13 common i conbtiral and norithen India. while the laltbter
Cartaby s tound conmond o i monsoon forest or western ghats and
many parts of soubh Tndia sdealth of India 19670 . Eoth tho varieties
fave been found conpositionstl] ¢« related bto each other. The total
zugas content of Mahuda +lowers reported by various authors ¢ anged
ghuwcen 1.V to 7.2.%%. 1he vartatrons found 50 total  sugar contsant

miaht nase peen due o varietal difterences ss the flowers analvssd

i
fin

o

waEre trom o divferent states, Lularat (Bhatla 1%7%), Madnva  Fradesh

tRo. and Raa 199%) and Maharacshtra (Ssidaria ond Magaer 19705z, Lin

i
i

wide varriatians nad been gbserved 10 the tolal  sugar contenl o
Mahudea Jlowers collecteod from afferent glaces. 1t was  thought
igportant to conduct comoozi tona! anal.sis of  Mahuda  rlowerz
chtatned +rown Chhotaudepur districh of Guigrae.

'..

[wiit at

!

]

Forty Pilogram of rrezh. light yellow colowed juso. Bl

o

h=]

Mahada Flowars were recerved {rom Bugarab blate Forest De.sluapment

]

Caorpuration, Cnhotawdepurr, Guiarac. The Floweres bwned  light  boown
n colowr on sun drying for TV bo 1 da.os. The san draasd Floeers wero
used +or determineblion of cheatcal composition and  +tor conducting
series of animal studies 1n Lhe prasent  investigation. Tne Mahods
flaowsrs were anal.=ed for morstw e, total pruten, tutsl fat, total

sugar and reduciog nugar, tolal azh,. Lalcium and phosphorus conlents
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Experiment II and III
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of Mahuda Floverzs abserved i Lthe prezent

auvthors. The

]

with that reported by various

sugar. Tt tas ereisaged  thar  the tlowers
@ crttld be wused ac a major food  ensrdy

resdtna programuss particularly o

found svitable +or human consumpt i .

ed by bribals of ULOhhotasugepw dislrict,
sCarc: ty of Joods  (Gopaladaz eob al

roasted or cruched and  iocorporeben

or mised wth obther csrealzs:  to

trlane 1984 . Mho erfect o fecding  chuols

dret  containing  Mabuda at

was enemingd by YVeaz (19675, The Ffindinas

and mar rmum feed ubirlirabion weEre
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chesrvsed 10 chitors Sed el contasning 8L Ramade flovers bug 8&1 1o
and 1len te.sl, the growth rate  tendaed o decrease. FPreliminsas,
stvdies  were  conducted in this  department ta  insestigate  thw
feasibrlit, or Mshuda tlower sugess (concentrated water  e.tract of

Mehuda flowers callad syrup). o replaco carbohvdrate 10 ret diek

Hajgoarr ot &1 1¥8a). The resudits indicaled that seanling rat- teg ad

tibrbum  for 0B dayvl, diat  containing Hahoda  swoap rhthit bed
gacireazed food 1ntate «nd conseguent!, lowsr waight gain. jhe

decrease 1n oo intalse wear attbtribubted o sticliness of  the dish

2

1
ey

causad b, Mahuda z=voap. Thus to avord sbyclbinesy the dret, 1n the
present enperieents nstead of Mahuwda  svirup. Mehuda  Flawers were

incarporated 1nte rat dieb. aws Lhe cevrbonydrate source.

Sinc e Pahuda zesds contawn saponin and wince haetr trealaent to fouwds
15 boown bo dJdestiro. anb:-nutritioned factors such a8  Leypsnin
inthihrlor,. seponin,  haocmaggiutinins C,anogsnetis glycosides  and

got birogsns, palsypheneolic comrouwnds and phytic acig whiich are prozent

N o vaTOUE plant prodiicks, 1t wae ronsldered  essential to subieck
Mlahada 4 lowers to hset vreatment orioe ta their incorporatbion inbno

vat diet. The prosent enperiaents warp btherefore. planned eith the
main abhjecktt e of using oressure cooled Mabuda flowsrs as an energ

Aelding Cowponont 1n bhe diet of weanling race. The e.psriment L1

3

was planned to enplore the =i recl of feeding pressure cooted for 1

ju}

T o minutes, Mahuwda flowsrs as bthz  sow oo of  carbobvdrale.,  on
girowbth and pio-chemica!l ztacus of weanisng rats. Wnile egaperiaent
T11 was conducted  ta investigate the safe level of Mahwda flowsers
in the diet rhat wodd supporl growth 1in weanling rats, whan uased az

& carhoh.drate source.

e zffects of Jfeeding ad libibum for 28 da,s  diel conbtesninog
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Mahwde {1 1ouers a3 the couree  of car bahivdrate  asce
7

&
M
A

prressidte OO

evaluates against Lthoze of fecdeing deot containing s33o as  tnhe

H

caroohn Jdrate zouwrce. The  sago-bengaloram dret toontirol ds ety
provided 11.2g protorn and ebg of  carboh,dirate. U the  tolal
carboh,,Jdrate~ 1n b= Jdiet. T00 wuss provided oy bengal gram and  Sey

Oy oauc. 0 Mandde  dirob lespecomenbtal  driets. o oblaan Zog of

carpohsarate, Dhg or Manuds flower powder sss 1ncvorporacted pee 1880

-y

diet. The 2f{e

]

t oot feeding deet containming 13 minuies  prosSslga
rool ed Mahude Flover pouder fed at 380 level (SN2 diet/group?  was
absEeryEd oh gQroeth rate. Tood rntal @ and argan weightsz in weanling
rats. The controls reces ved sqago-bengalgram diet (B2 dietsgroupr. In
goperament 111, the rate were feaz ftor 2B dave. diel containing
s cher zago to provide Sag of oorbonyditate (5P dgret: oo 3@ o JSg
Manuda flower posdger to provide 56 o 18g of  carbohvdrate. fra

pouder wes preparaed fron Mahvde rlowers which woere presswre cool ed

for etliner 10 (208 chet groupy aor B sinates (250w and Saaml0
dieb/araupl). The effects of fereding MHahuda deekzs wae esaluatsd

agaitnzl thowe of feosding OB dieb o Da-ein diet (L diels 10 terwms ot
growth, food intate. orygan  weights,  motstws conrent of  varicus

eanns and nio-chemical status 1o waanliong rate.

The findaings of Lhe saporiment 1D (Table 6011 suggesst rhab the SuMlia

it

it}

towas natribionsll, inferior to bho 5B diet the weight den of

i8]
g

H

waantinyg rabs fed S0MID diel was signficently Jowsr than those ted

=8 dizb. Ewnceplt ltiser s, bthe LBME diel snortsd inguwricous efdiecls on

vwital wrgans theart, l1dneys., nteskine) . Thezce adverse etfect

Bl
L
o1

Frouth. food intato and orygan weights ware attribubted bo ohe
prrecence of coms growth deprezsor wnich was g1ther not zat lapile

o bhat bhe Mahovda tlowers were nol cosleg for lono snough tims oo

1

gesleay the go ocollied ant ~-nubkricionatl factor /5.
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Table 6.1 Summary of the resulis of experiment 11 and 111

Effoct of fesding Mahuda flowers., cooled for 10w 20 minutes . ab I8
or S7 level . on growth and bro-chemicasl stetus of woanl:ng ratle 1,
comparizion to thoze ted zago-bengeigram diet.

Crroups Fed Manuda F1 ower Mohuda {lousr aroups Verzus cago-bengal ar as
o oup
Uiy and Sirila 21 ko LYY decirease n dood intale ang

41 to Biv docrease o bod. weight gaun

Sole. Soie oauld SEMEE aenlargement of orgesns lile newrt. braan,

Pirdneves and 1ntestines

2EMID. LEMOD and SaMld ne srgniitcant ef feck on the moiztuwrz

conltent of Lho oarganc

SEMLD ang SumlE 10 Lo 4% inoreasze tn hopatic lipid
caribent
TEMIE arc SOMIW ST bo 25N odeorzmacse L henebtic glyccocgan and

1 vo 1874 deo eaze 2n blood zugar Tevel

SEMLB. CEMDE and SBMIG o widverse s+iocce on the haomalological

DM@, LEM oand Sl modarety albwration in cerum =toumins hul no

srynd tioant efrects on total Dorws provteins
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of cooling

The 1 eculbks of e periaent 110 1 ecealed Maat regacrdle

£
i
Nl

toma, the Mahtda tHiowsrs ncorpwrared at 28 o 538% lewvs]l 1nta  the
direr. ad.grsely eftecten food rntate. agrowtn rale, organ weiaghls andg
Diochen:cal stabtus of  the weanling ratw (Taple &. L. Howsver. Lbhe
dagree of adverze efiect waz roeltated bo the levels of rahuds (luuwers
in Lhe diet. The growth rate ui bthe ratg fed diet containing 254
Mahuda flower . was hioher Lhan that of bthose {ed S3U0Y  nMohuda  tlower
dieb. Also. the erfect: on growth and Diochemical status were lesz
deletaricus when Lhe cooring  time  was  inoceased {rom B Lo 2@
minuies, perhape due to partiall, gr Furls ., inactivatiaon o

deztructvion of anti-nutritionagl factor present in Mahuda flowers.

The wvajues +o food intale, body weight, and organ werght of  rats
e COMID diet wers roghor than bthose fed 28N o 5RM0E o oBMD

dregte ang were sore clezer ta the contrel valoaes. U appeared  rrrom

fu

these resulbes thart 1t would nod e wansafe o counsume 141 necessar, .
23g of mahtds 1loners cooled for 20 monvdes per 100 Jdiet. Therefore

for all other es.peEriments the diet asad conteinsa 20g Mahuda F1ower

caooted for T8 ominuters per 108g diot (DM dietr.
Experiment IV
Among the bribale. wmild apsrzhiersion AN B o towsrds res

ulzlization of nahuda flowers as & food source o &1l age  oroups

ot

tGopaldas &b w1l 190550 . The pooynant vomen wero not consuming Manuda
flowsrs hecrause orf the pelie+ bthat 1t 1= & hat +oad  and  hes
aporlitecient naluwe. The lsctating mothserz refrained from sating
Mahuds fiowers for the rear that the comsusstion of  dlowsers mygnt
cawte gastro-intostioal  wpseke wn bhe indant  Gopaldas st &1

P98%a, b, Adverese offects of consumpbion of {oods containing some

tonlUants, oh pragnancy pertormanco nave @acrlier peen Ceporbted.
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tand werght gais o and increared level ol THIoLAN3Se  1n
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Flutd of thie wregnant rats ded Csrzana  diot heve beon

E
=
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o
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[
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chsgr.aeg Tewe et al 19771, The vapoawn  from Uhe Get 2nns al
nerpaceous plant which 1o tnoun a2 bhe Broow wesd. hagd  adseroaly
gffecrked the zive., matw oy angd sbrengoh of  the {oluanezs of  cuvz
(Dollaprto and anthore 193700 Placenta 12 Lthe mast vila crgal, for
tetal desvzlopment. Cartain JBrugs or Taod tonicants ha.e caussd

nislopathologicoal chango:s 1in Lhe rat placents, reduaction 1n taeraht

and wvolun2 o pd arenta, lengbh o of  wmbalical  cord  ano salvmse of
sowttobic Fluid followsed by f2tal graowlth retardation Padmanabhoan gnd

singls 1978, $730s.

arboby drates sul o 1bho wso 1a

0
i
o
ey
i

Drnce Manuda Flowers i@ Firhil SO
=)

rezbriroes duwring grognenc, and lactaticon.  ftho o @iporiment [V waz

gesigned to s.plore Lhe 16p=cl of Feraing Hehwds {lowsros a2 the

k3
ote,
"t

it O

fl

i

<A ot sar ale, on the nubritional chabtus of pregnant moos,
r

lTactoling camz z2nd therr olf-wprings. Tnes anporiasnl compriood o

bl Ctudies,

vtudy 1 owac Jdonagned oo detormuneg et octs on thoe nuorilional stobtas

of pregnant Foatr and on the products o repraatction, of  Jesding

2EMTE drel during T3 ot held or socond nald oo enbtare peciod of
1.

geTbation. While the study I was planmed ta imvootigate the cof+vocts

ES
[

Ha

an the lactational porforomanee of tne dans v Leroz of groobln of
pups upto 21 oays snd nubralronal ctarus, o pups, of  fosding  Ehe
dams or, 2URTS diol adwring enlire gentelion plus lactarion pericgd o

grimg onlys wyestarron paiad or awng only lTactation period.

¢

The effzoie of {fzeding 23HM28 diot weqo evaluatizd agarnst  those o
Feadung ZF o U dict. Por shugdy Ly, porameters wsed  wore, matarnsd

weight gain,. food 1ocale, 1

-t

tter  @iio.  awsvago foelal wooaht and
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Table &4.Za Eummary of ths resulis of experimspt IV
{Study 13}

Eriect of fecdinng Mahuda {louoc diol o the naitritional statlus of
gregnant raks and cheur produoces of reproduction 1n conga 1yl on B
Lhoose fed zago-bangaslgram dieb.

Group:s ted Manuda Flowers Mahtde Flowsr o groups Yarsus Baygo—Rongeal Geoun
(% b {R

M., SEBEM oand ribg no apereceable vortatzons o rood anbal e

M and #un 1vope C1% deoreasce uin body weight gatn

M oand Mel 11 Lo 185 decicase in li1tter soou

M. LEM andg Mg o adeorase offects on Litber ang

placental wosghrs

Moand pMei moder ate decr woses 1 cerum albumins

1

vonTequintly decrzaces 1 AL reatio

M, EEM and 1iSE nao adver=se o1 fects on the hagmalo—-

Togieal rtalus

M and mMii frstopathologicall yo maor!l gl chinorasl

changes 1n placenta




(A0 grrodps) gatneod 47 o SN lesi owotghl tnian those Tod aﬁlg Yat.
Alea b to 1B dzoveacno i Lottar si1oo was obhoorved 10 Toraor or oups
as conParad te My Tal ber groeup. Pub the aver age litoer  weight and
wrrghtsplacente of ralz fed M we BR etz aid noo vary from ach
gther. Also, the Zecruwn Ltotal proavain Jevesls and one heamatoloiioal
zhatus rere ol altored 1n recponss bo foeding o  Mrhuda doels.
Hirtopathalogicall y, «ahnoraal chenge:s i placente of  Ehe racs +ed
Mahuda diel wero notoed, Those placoniat changes were aorre omacri sd oon
ratzs fod Meshiwd- diel orther duwring he enbice periocd or goestatzon or

during the firob hati od fne gestabion period than of  thoss  foa

L{

Mahuda dielb guwring Lhe and Ral s o3 tho gesbtation geriod.

The 4 . ndings oF sttdy D (Toble 4.0 wndeceted thet dant  teg 20HIO
dietr dwang he pregnancy andsor unot ! “l dave of the lactabion
pEriog = hitbotted no vartabtion o food tntale (O-LM, FR-LER. PEE-H
groupss . Hue bhe dame ol Pt oo Pr--LDE groups getned 00 o 287 Jezs
et ghl than those of PoB-LM o LB groups. Oleo  the littor  £1o0
was smald ler by 2 Lireters whean cams were ed Manwdla Jwing rhe entire
geeration periad P LM ang PR-LEE aroupsi. Honewer, R DurbEn wE s ght
of pupsE uaz aob adversols attectbsd sy fending Manada diat to Jdaaz
durtng the gestatron pericd (H-LM and PH-LEBR Vo P-LEBE growpzy . Dul,
the pug s weaned al 71 eof dayz ags, nuwrsed by the dame reod oan Manuda
dier ab an, ~tages, duwring the geztatlon o laclalson periods  (B-LR
o PHALER gr PSE-LH groups? enhiirted growth atresl In sddrbion,
Nyporbrooh. of fudnesw, hoaet and inleztines gas sosoryod o pugs of
cams Fao Mantds gieb. Mo sl ing alterabsongs were recordo in
hapatic liptd convonls, i hatwegiobhio lTevelz and 1n serue probeon

2l oot the pups nursasd Dy dass red on fanuds dies (AL o PMLGR
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Eummary ot the resulis of &
{(Study 23

ioeriment IV

e

Eftecth of Teedino Mabuda diet on ono lactabtionatr oocdorwances of deuns
armd vRELr OfT-sprInage 10 COMDAITE10n o those red  sacoa-bengal geam
diet.
Grouns oo Manuda 3] ower Mlafatea 11 ot aroal= VYErsusn aeo -bangaloron
[ R )
Fedte PM-LEER znio PBE-L Mg wawtabtlons n fowt 1nbate
Pt And Fri-LsE SU0tw ZEL dewroase 1n hod, wes gl
dalt wutr the jasaloes
Fo-t mno FR-LEBR L Loy JEh deureass 10 trbters fize
F-biMe PR-LEE and Bl rno etfects on birtn wergnt of Lhe pupr
L. PM-bol oano Pop-rM Trunted or owth or thae puos
Pl oand Fi-Lsk nvoerbrophy ol fidness, DERTE and intesitinss
oL, AO-LBE and PEGeLM no Al terationy 1o haEpatic lip.a
contont of bhe paps
M-, FP-LTR and FSB-Lm no atvere® eiTect on the hasmatel ogioal
shatus af tna s
et FHM-LEBE snd PSE-LM o Uit ing aloeration 1n 20w Lotal
prateins of Lhe atos
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