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In buiAi at. tpaoc'Ciail / sn Chnotaudeour and f-'anchmahal districts, 

riuhudu i recis ru c? viiOiOt v di -^uribuboci in anu outside f 01 est src-as 

u"Dh .-snl ar and Nara^&n 3942. doshi 3979*. nahnda tree i a imcortunt 

tu tho hill tribes nr, it aside edible riu^err and oil seeds 3 r. 

addition to timber and fire wood. The tribal si util its all the part”, 

of Hahuda Ires such to eeeds. frusta, flowers and Dari '.wealth of 

Indict 19G7.'. Dae to a strong belief among the tribal 3 of 

ChhotaudeDur. that 1 ho consumption of Mahuoa flowers causes 

di <r-.r rhoea. ; imbalance and other digestive problems, the flowers form

a major food source nnl , during the lean season and f ami no (Gogoluas 

st al r^Cfb) „ tiJso. tho pregnant and lactating women do not eat 

hahuda flowers because of the- belief that it is a hoi food and 

causes abortion. I he chemical compo^i tior, of air dried Hahuda 

1 lowers has rc-v-oal ed that on moistui e free basis. the flowers 

contain near! v 70 to 377. of sugar and have aporeciable amounts of 

vitamins and minerals (Wealth of India 1962). The seeds of Hahuda 

tree visld about 4u to !r-BY. edibie oil (jo = hi 1979). Hahuda seed 

sale js considered unsui tab! o for 1 nc ornorat 1 on m animal feed 

because it contain - 7‘i saDarufi \ v and Gandhi 1977). in rats, the

to,.jr ef-fect of Hahuda seed sauunin leading Lo death, has also been 

reported (Henon 197,','.

Gance. Hahuda flowers arc- rich source of carbohydrate (in tno form 

ef sugars) and vitamins it was envisaged that the flowers cou] d 

serve as an i mt-ortanf supplemental-v food for the tribals if found 

safe far human consumpbion. Hut it has been reported that Hahuda 

seed meal contain to, jc substance 1 11 e saDonm, it might be that 

Hahuda flowers baina part of the same tree, also contain some to;,ic



substancew. ihu.^, it was <_onsi dt-red nocessar , tu establish vne safet, 

cf riahwda flower-s to be consumed as. an ar.srgv source. The present 

investigation was therefore, designed to explore the possible use ot 

fialiuda tlower a as an energy vieldjng dietary component. the safety 

and "l &3S] bi 11 tv dt hahuda v 1 owors as *=■ G3.et.arv component , we,s 

investigated j n am maJ model, using vulnerable aroucs of rats.

The -pacific objectives of the study were to

(a) determine nutritive composition of hahuda flowers, tb; explore 

the effect on arowth and bio chemical status of weanlino rats. cf 

-feeding orassure cooled for 3(5 to 20 minutes, hahuda ['lowers as tno 

source of car boh, di ace, tc; ej.pl ore the level of hahuda flowers m 

the diet, that would support growth in weanling rats, when used as a 

caroohvGrate source, (d) explore tho effect of feeding pressure
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cool ed hahuda flowers as the source G f carbohvdrate on tho

nutritional status of P1™ H H U rat r. and on Iho products Cf 'c

rcnroduetion. <e> investigate- the effect of feeding pressure cooled 

hahuda flowers as the carbohvdrafco source, on tho lactational 

performance of the dams in terms of growth rate of pups upto weaning 

age, (f ,• isolate and identify capon in if present, in hahuda 

flowers, (g) conduct pharmacuJoyjical investigations to explore the 

effects of alcoholic and water e,.tracts of- hahuda flowers on 

isolated duodenum o; rabbit and fundus of rat, <hi ei.oJare Che 

possibilitv of removing saponin from hahuda flowers b. steam 

treatment and to evaluate the nutritive qua]it, of steam treated 

-flowers in terms of growth of weanling rats. In all, h sv.perj men Is 

were conducted to ful fil the abo.e mentioned objectives,. In 

experiment lv‘ and V, T and i separate studios respect j\ el v wet e 

carried out.
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Experiment I

Two I vpt"'5 of Mahuda -flowers have been identified, Madhucu lndica and 

Had hi tea Iona i-folia. The former vartetv 15 found m mi „t-d deciduous 

forests and is common in central and northen India, while the latter 

,ar 3 »-:tv is found common] v m monsoon forest of western ghats and 

Ranv parts of south Tndxa tuJeal th of India 396d). Both the- varieties 

have been found compositional],' related to each other. The total 

sugai content of liahuda flowerr, reported tv various authors ranged 

between 61. '■ to ?t. 9’/.. 1 lie variations found in total sugai- content 

might have been due to varietal clifferences as the f lowers analysed 

were trom J. different states, Uujarat (ffhutla 3 979), riadnva Pradesh 

(Bov and Rao 1959) and Maharashtra t but an a and rlaour i?55a). bince 

wide variations had been observed in the totaJ sugar content oi 

Mahuda -flowers collected from different places. it was thought 

important to conduct comoosiLionai analysis of Mahuda flowers 

obtained from ChhotaurJepur district of Gujarat..

Forty 1ilogram of fresh, light yellow coloured juic, blossoms of 

Mahuda flowers were received Irom Gu jarat Slate Forest I)e, el upaient 

Corporation, Chhotaudepur, Gujarat, The flowers turned light brown 

m colour on sun drying for T to -1 da.s, Iho sun dr 1 ad flowers were 

used for determmuli on of chemical composition and for conducting 

senes of animal studies in the present investigation. Tne Mahuda 

flowers were anaiv-,ed for moisture,, total protein, total fat, total 

suaar and reducing suciar, total ash. Calcium and phosphorus contents
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ihe nutriant composition of Habuda flowers 

flu l; ft an t fsmount per 3 0Og

noi sfture igj 1 9. “
Total protai n (a J 4.3
Total fat <«> *1i ***,

Total sugar (g) 72. 1
Reducing sugar (g) o f . O
Total ash lg> _
Cai cm m 1 mg) 1 . L";» U
Phosphorus t mg) i 20. S

The nutrient composition of Slahitda flowers observed in the present
experiment compared well with that reported bv various authors. The
flowers contain 72?. o> sugar. It was envisaged that the -f lowers
being rich m eardohydfates cnul d be used as a major food energy
source in the supplementary feedinci programmes particularly for 
tribal population, 3 -f found suitable tor human consumption.

Experiment II and III

flahuda flowei s are utilized b / tribal? of Lhhotaudepur district, 
Gujarat-, whenever there is a scarcj ty of foods (Gopal das et al 
2.983b 3, Often, the -t1owers arc roasted or crushed and incorporatea 
into dal or into chappati dough or milled with other cereals tc 
prepare Shall ri and Vada Wlane 1904). 1 ho effect of feeding duel t 
for 28 da/s, i son 11 rogeneous diet containing flahuda flowers at 
0.4,0, |2, and 16% lev ole was examined by thas (t9o7/» The findmas
indicated that normal weight gain and ma; imum feed utilization were



observed in chief s % ad diet cor, taming Br/, hahuda -flowers bus °4l 12

ar.d led, Je,£j , the growth rate tended to decrease, Pre3 i mi nar,

studies were conducted m this department to investigate the 

f aatj tu 3 31 v o'c hshuda dower sugar (concentrated water extract of

liahuda flowers called syrup), lo replace carbohvdrate in rat diet

'.Raj gar et al JC,S‘6;. The results indicated that weanling rat- fed ad 

Libitum -for ?8 days, diet containing Mahuria s'-rup exhibited 

decreased feed intate and consequent!, lower weight gain. I he

decrease in fond intnle was attributed to sticliness of the diet 

caused 0/ Hahuda svi up. Thus to avoul sti cl i ness of the diet, in the 

present experiments instead o-f Mahuda svrup, hahuda fl uwers were 

incorporated into rat diet, as* the carbon ,drate source.

Since hahuda seeds contain saponin and since heat treal ment to fouds 

is I nown to uestro, anti -nutn. ti anal factors such as trypr.in 

inhibitor, saponin, haomaqqi utimns, c.anoqsn&tic glycosides and 

qmhrogens, poJ y phenol i c coinnounds and phvtic acid winch are present 

in vririous plant products, it war, considered essential to suhiect 

riahuda Lowers to heat treatment prior to Iheir i ncorporation into 

rat diet. The present experiments were therefore, planned with the 

main object we of using pressure cooled rianuda flowers as an energ- 

zieLding component m the diet of weanling rats. The experiment 11 

wa- planned to explore the e-i i-ect of feeding pressure cooled for l£3 

or 213 minutes, hahuda flowers as the source of carbohydrate, on 

growth and mo-chemicaJ status of weanling rats. While experiment 

IT] was ronducted to investigate the safe level of Hahuda flowers 

in the diet that would support growth in weanling rats, when used as 

a car boh.drate source.

fhe effects of feeding ad ] ibitum for 28 cia,s diet con tain mu
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uressurs cooled riahudn flowers as the source ai carbohydrate Here 

evaluated against those of feeding cJj c>i containing saga as tne 

carbohydrate source. Tne saga-Bengalaram diet (control diet; 

provided .. 3 . eg prciuotn and a8g of i_arBwb/dra*te. Ov tne total 

carbohydrate" in tm-~ diet. 72q was provided By benqa! qram and 36g 

dv cage. In Mahua* diet (exper i men tai diet;, to obtain 36g of 

carooh/drate, 50g at nanuda flayer powder was incorporated per lOGa 

diet. The effect at feeding diet containing IQ minutes pressure 

cooled nahuda flower ponder -fed at 50'; level '50H10 diet/group; was 

observed cn growth rate, food intaie and organ weights m weanling 

rats, fhe controls received sago-bengalqram diet (5P diet/group;. In 

experiment III, the rats were fed for 28 da^s. diet containing 

ei trier sago to provide Tog at carbohydrate (SP diet) or 50 or 25g 

rtahuda flower ponder to provide 36 or lOg of carbohydrate. fhe 

powder was prepared from ilahudn flowers which wore pressure cooled 

for either 2 0 (25rl3 0 diet'group) or ,'0 minutes C25i12fcj and btanl'O 

di et/group) . The effects of feeding tiahuda diets wot e evaluated 

aqairsi those of feeding 5B diet or Casein diet (C diet; in teniis of 

growth, food intaie, organ weights, moi store content of various 

uragns and bi n-chemical status in weanl mg rats.

The findings of tne experiment II (Table* 6.1; suggest that tne 5u!'1l0 

diet was nutritionally inferior to the- SB diet as the weight gam of 

weanling rats fed ST’lilO diet was significantly lower than those ted 

SB diet. Except livers, the t,0lilfl diet exerted injurious effects on 

vital organs (heart, iidnevs. intestine;. Those adverse effects on 

growlh. food intaie and organ weights ware attributed to the 

presence of earn™ growth depressor which was either not heat ladiJe 

or that the ilahuda •} lowers were no! cool ad for ! or.a enough time to 

deslrav the so cal lei! anti -nufcri tional factor /s.
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i able 6,1 Summary of the results of experiment II and III

Effect of feeding hahuda flowers, cooled for J0 or 20 minutes, ah 25 
or 50?, level . on growth and bio-chemical status o-f weanling rats m 
corapan sien to those ted sago-bengaiuram diet.

Groups for! hahuda flower Hahuda -flower aroups Versus tago-bengalarat. 
group

25rii0 and 50H2B 20 to 2^% decrease in iacd mtal o ana

-11 to Sit, doc-t ease i r, bod. weight gam

2bht0» 50>13 U and 50H20 enlargement of organs ilia heart, brain,

iidnays and intestines

25r1 J 0« 25H2P and 5BH20 no sigm i leant effect on the moisture

content of tho organs

25hJ0 and 5«n2B 12 to IAV. increase m hepatic lipid

content

25M10 and S0H20 22 to 25"/. decrease m heoetic giyccgen and

it to 187. decs ease in blood sugar level

25Mi0„ 25M20 and 50H20 no stiver Effect on the haomcitol ogi cai

to, t c3 111C «

251110« 2SM20 and 5Bh20 moderate alteration in serum albumins but no

siunj i leant effects on total sot tun proteins



The i esulfcs of e, cen men L lit i e^aaled that re-gar diess of cooling 

time, the nahuda +;owerF xnccrpurafed at 25 or 50}; level into the 

diet, adversely effected food intate. growth rate, organ weights and 

biochemical status of the usanl mq rat-a (Table 6,1/. However. the 

degree o-f adverse efleot Has related to the levels o-f rtahude i loners 

in the diet. The growth rate uf the rats -fed diet containing 254 

nahuda flower, was higher than that o-f those -fed 507, riuhuda {lower 

diet. f-Jso, the effects on growth and biochemical status were Jess 

deleterious when the cooling lime was increased from 10 In 20 

minutes, perhaps due to partiall* or fuj3y, inactivation or 

destruction of anti-nutci tional -factor present in nahuda flowers.
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The values for food i n t a 3 e, bod v w(?i gnt , and organ weight of rats

fed 25M20 dief were hi ciher than those -fed 253110 Di­ 5011.00 ar oBhiQ

diets and were more c3 ozer to fhe control va 1 ues. Lt appeared from

these re»u3 ts that 11 wuuld no^ he un~,a-f e tu* consume if nt^uassar* , 

25g of riahud.-i -l 3 oners cooled for 2Ci minutes per 3 00d diet. Therefore 

for all other experiments the diet used contained 25g tiahnda -flowers 

cooled for 20 minutes per 3O0g diet (25li20 diet;.

Experiment IV

Among the tribaJs, mild apprehension existed towards iree 

utilisation of nahuda flowers as a food source for aJ3 age groups 

(Gopaidas eh ul 19030. The pi oynant women were not consuming hanuda 

flowers because of the belief that it is a hot food and has 

aDc.-tifeci ent nature. The Jactating mothers refrained From eating 

Mahuda fJ ewers for the fear that the consumption of -5 3 ewers might 

cause gastro-intestinal upsets m the infant i&opaldas et al 

j 9B3u,b;. Adverse effects of consumption of foods containing some 

toxicants, on pregnancy per-for mane a have earlier dean reported.
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Lower mater nad weiqhfc qain and i ncrsd.'ed lev el a-; thi oc/anate ir, 

aisiiifitic -fluid at tn? pregnant rats -! ea earsavc* diet have l/etn 

ctser.ed 'Tfue et al 1977?. The ~apenin from the pei snn; al

herdacoous plant which ls l ncwn as the Broom weed, had adv.-rsalv

effected the site, ffl.itun tv and strength of the -fetuses of cows 

'.Dolladito end anthonv 1957>. Placenta is Lhe most vital organ for 

fetal development. Certain drugs or food toM cants ha.e caused 

histepatholuqic al charities ir. the rat placenta, reduction m woiqht 

and volume ct placenta, length of umbilical cord and /a 3 time of

amraotic fluid followed ty felal growth retardation 'Fadiiianabhor. and 

Singh 1978, j930i.

Since Siahuda flowers me rirn source of carbohydrates but its use u 

restricted during prtyntOCy and lactation, i_ho e; pen ment £v* was 

designed to explore She impact of finding Hahuds flow.-rc as the 

source of cai boh /dr ale, on the nutritional status of pregnant rats, 

lac tat mg darns and their of f-springs, Ihir ai, pen man l comprised c-f 

two studies.

Studv 1 was designed to determine effects or, the nutril isnal status 

of pregnant rat.- and cn i he products of reproduction. of feeding 

25ft70 diet during fit st half or second half or entire period of 

gestation. While the study 2 was planned to investigate the effects 

on trie lactational per f ormanu e of the dams in terms of growth of

pups up to 2l days arid nutritional status uf pups, ct feeding the 

dams on 25ft Bis dmt during aril ire- cental i on plus lactation period or 

during only gestation period or during only lactation period.

The effect v. of feeding 251120 diet wore evaluated against those cf 

feeding EP or C diet, for study l, parameters used wore, maternal 

weight gain, food intnle, litter si:c>, average fetal weight and
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placental weights, serum protein le'rjc and A/u ratis, hoc,mag i obi n 

2c,el and hietopathology Q+ placenta, The fi-e groups o: pronnnnr

rats Fed van cur diets lor 2 d da, 3 of gestation period were* (a1 

casein diet cd threunhout the cied^hcn period (C diet/group), lb;

•ago-Bengalgram diet ;-od Lhi eughout the gestation period (SB

di et/qr oup / , ic) Z’SH .:»/> diet ! od throughout the gestation period, <,n 

diet/graup;, (cn SB diet fed during first half and ii diet ourjno

the second half of gowtation period (SI-TI di si/group; , <e> 7'brh'U

diet led during the fim haJ f and St? diet during the second hnj i- of 

gestation period (MSB ciiet/group; ,

In stud/ 2„ evaluation vet Based on fnaternal body weight charities, 

food intaie, littsi sire, litter weight, pup weight on ueanlinq da, 

(2J rtj(5’ . organ weights of weaned pups, hepatic lipid content of 

weaned pup and serum proteins of weaned pups. The five groups fed 

various diets during the gestation ip,- plus lactation (Li periods 

were (a) L diet feci throughout the gestation and S hn Jactation 

periods (P--LI, di et/group) , 'b> SI? diet fed throughout the gestation

and the lactation per ions 'P-ISB di et /group ; , ^c1 251120 diet fed

throughout i he gestation and the lactation (P--Lrl diet/gfOup' 

periods, (di i,B diet fed during the gestation and rl diet during the 

lactation (PBB-Lil diet/group* periods, te; M diet fed during the 

gestation and SB diet flu. mo the lactation (fri-LSw diet/grnuD; 

peritds.

The results of the study l (Table &„!‘a/ indicated that ir.cluriun of 

nahudu ( lower: into the diet a-'- pregnant rate did not alter

accept ah l J 11, of l ho diet as l he food in tale cl id not >/ar / between n 

and SB diet {ed groups. But rate fed h diet either throughout the 

gestation iM group; or during the -first half of the pregnancy period
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(able 6»za tummary of the results cf experiment; IV 
tStudy l)

h.MPct of feoUir.ti fluhuda f ! quo.- dial on the nutritional -.talus ch

preyir
l r i o ti- 0

int rat- and their products of rsproditrt! on in compai ivicn to 
fed sago-bangsJgram diet.

Gr cup s t ed Manudn flower nahuda flower a group-; ‘ferrus sayo-bei iy<-d gram
group

fl, SBn and r1&£! no appreciable.' variations in rood in Lula

fl and MuP IV to 217, dr-c recoc m body weight gam

H and nbtJ 'll lu IS1', doc lease in Jitter eou

h, LPn and hbr no advores offsets on Litter ana

u3 nuei11al wqj gilts

rl and flbB moderate decreases m serum albumins

consequent1v deereases m A/b 'alio

!i, £E'!1 and f1SB no ad\ erse o-i facts on the haemalo-

logiuai rtalus

n and n&B hisiopatholudical 1/, marl od abnormal

chancit’5 in pJacc-rtta



isJ 4fl i'uiSB group) gui nod Jco 23 3'. 3 0-= weight man those feu at 

Aj so 3 1 to i8'» d£crsa;c in l.rioi situ was on cor \ ed m former groups 

as LOmparod tw the latter yruup. Put Lite average Jitter weight and 

wsight/piaeenla of rale -fed n ur SB diets did not <iry -from each 

other, Bloc, the serum Lota] protein levels and the haematoionjcal 

status nere not altered in response to feeding of ht-huda diets. 

Hi otopatho] ogi cal 1 / , abnormal changes in pi acents of the. rats fed 

Hahuria diet were noted. Those placental changes were more marled m 

rats fed Hahud,-. diet either during the entire period or postalicn or 

during the first ha! ; cu the gestation period than of those fed 

ilahuda diet during l he second had ; □; the gestation

The ridings of study 2 '.Table o„2h; indicated that dams ted L‘T.l‘ir’0 

diet during the pregnancy and/or until 21 davs of the lactation

pGsr 1 oci e. iii bi ted no var i a 11 or. i n •

g r" cups! , Bl i t the dam of P--L.H or

W© 1 ghl than those of PbB--L.fi nr PH

tiS 5 smaJ Ler bv 2 Lit tr-rs when ci am

g & stati on per i od <P i.M and Ph~ L EB

o:: Pups was i lOt
vivJ V z>CJ J V c-t t V fc?L i_i5'

dur 1 ng the- gestati on period (P-LM

the fiup ; weaned a \ r'] of da^s age

di e t at an , stage, d uring the 0 cd cu

or Pil-LEB or PS 6 —f_! 1 groups; e;. hi b

..1 FT! -LbH Vs H-LbB groups;. L’uL, 

iui"sed by the dams fed on Manuda 

.ion or lactation periods (P-L.n 

3d growth ai rest . In addition. 

h,portrcph. of lidne.s, heart and intestines was ousarvod m pups cf 

dams fed Hahwda diet. Ho stn! i ng a l ffernt i one wore recorded in 

hepatic lipid confc-riLn, in hnomog]ohin levels and m serum protein 

le.ali of the pups nLirsed by dams fed on nahuda diet (P-Lrl cr 

or PSB-UI groLpsi.

fed on nahuda diet (P-Lrl PM--LSy
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i abl ts h m k’b Summary of the results of experiment iV 
(Study 2)

h. f f e h of 
3 n t t t h e i r* 
diet.

feed inn ilahuda diet on the iectati onnl oerfor manee of u^ii.e 
oft-sprinas in comuai irion to those tc-d eatd-bengaj tr\i,n

Groups led r-'iahuda -i ] o«er flahurUi ) ewer orouD=> Versus -..ago -Dentalgram 
or otto

P- L_n, hTi~LbP ana Fbfci—Lll no \» ar l at i one in ooci in tale

end Ptl-tSS ITi to P'F; iirvrcase in hod, Wt-jOht

Udi i i Oi* C il O f dfidJ Gr,

P-Lh and PM-LbS

f'-Lri. Pfl-L£E and PSh:~:.!l

Pn-LSti an Cl PSS-lJi

P L-ti and F fl- t-bP,

r-Ln, Pri-LSf! and PSy-i.M

P-Lri„ Pn-LcS anu pSB-lh

P-Lfl, Fsl- LSB and PSfc'-Ln

P--LI1 and Pn-LSB

LJ Lr 2ii% decrease in litter use

no ra-t-facts on birth weight of the pupr 

stunted nrowth at the puos

hvnertroDhv of tidne-rs, heart and intestines

no a] tor at i or, ~ m hepatic iip.d 

content of the pups

no adverse otfect on the haemacc]ogjcal 

status of the pups

no striiina alcerafjan in serum total 

proteins of the uuos

.nod'Jt nte increase in Seta and gamma 

-traction- ot uloduLms j n Che pups
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Goth the studH'i cf experiment 2V' mdu fli^d that durmq the period 

cr: uestc. tier, anti i <~a: tab j an . it would net he sate to. eon:,fine Mahuda 

flowers to contribute about ~'07„ ‘.2Gg of hahuda i i ewers/ 1 Dug die') of 

the total carbanyesrati. in the diet, Cut, if flowers are to be iv.tsr, 

due to agr icui lural'l > loan months or famines, j > is suggested that 

the dietary pr wear at ion rontrumng Hahuda flower-.:, should be avoided 

during first half period of gestation. Ihese results supper! the 

superstition oh the tribal women that consumption of hahuda flcwurs 

cause ill s-Hccrs on ropraduc.ii vc p^rtur .nance.

per i ,issnt V

The Mahuda send, 1 oca II / ! r,uwn as Doll ueit about to 5537.

edible ml. It lias been reported that lianuda rood cal a contains, 7; 

saponin, which is hinhi * Lowe chan the tanmns tn sal meed U1uli / 

and Gandhi. Geponins are gl , caci dee of both tn terpen., and

sterols and ha-.o Seen cietec tod tn over isvsntv families of plants 

>.8asu and Kart eg i i'-‘67'« rt single deco of conrenti atc-d saponin 

extract of hahuda meal ad mi ru of or ad through stomach tube to rate, 

produced intense inflammation of the intestine v<i th sloughing of- 

tne sunerf i ci a! epithelial cells ml run a few hours after siasma 

'.Pr arihsn et al 1970,. it has beer, ropert‘ed that he hud., saponin was 

eutrerne]i g„ 11 when ad.tar,icterd i ntrape-n tcr.eal l , '.hull 1 and 

Gandhi 1977). When saponin was orally ingested, it war not absorbed 

directly but reused dcnhruction and Ploughing of the superficial 

layers cf the i ntcoti n.-d mucosal ifiu.nbr anr- followed b, intense 

i r,-: 3 aiMiiti in thereby resulting in si„iid degree of absorption of 

saponin through n rpc, accuc tissues. li.e invitro pharmaccl new cal 

studies, f'o e\plera Use effects a; sapor.in of nahudn seeds,, on 

isedated rabbit duodenum and ret stomach Hindus, h.-u-e indicated that
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riiticr, at oapenir, ir, 

ra i tar, t ! f; or I fall ow,. d

jfi’r.h" ur.ian be, :h caused c-tifr.u! at: 

'•',?atr, of thti ! r -cue ’Hud! end fianJhj

bir.cf, Slahucla seed „fj e -"ante,:: ns ?"/. at isprirur,, it was though L !rhc.r 

M,= Hahuda f3 ; jer; bajnq part of saMt tree, cnqht a3 sc ho cor,tm r,i no 

rtiisf af.in! 'nt of tf-pcni n whi rn prohaM / uaf, roapon-i t»3 a for doert'a „r.ci 

grew4'!', rate obsi-T'-'t-u , ri ! ha t'r-tn! tnq r.-itc, i nwer maternal i 'eu cjh h 

nairi in the pr ennerj L , al* and daorcanod growth ;r. pupa cf the 

isolating rata,, hire, Lhv con t rat t i 3 e effects of hahuda cc-ed rapon; r, 

or, rabbit duodent 7, and i at fancier had teen reported. Thu a e. pen ment 

'J eaapr: ci m3 at three r up are to- stumer was planned to loointe and 

idor.t saponin ,f present, ir, ilehuda slews stud- l1, iq i r..J 

out in.i tre, effect.- cf aicohciic and water o, tract« of haht'd,-, 

fiowocs or, isolated duodanefr. of rabbit ah'! randan of red (stud 

and to i r, .eat:, gate Inc roti, tu lit, of rMio.ir,.] m.ponin from bnhudr- 

t]oners by stoati. trosi merd was c „ rr 3 o*, or! arid rbs nutritive quai a Lv of 

steam treated viewers was 3 uvea hi go, tod in I er.r.s ct growth cf 

wsa,n ling rat «. l s l, id *, .

Ir, stud/ 1 son in was leoloiaJ and identified u-ang co3 ur„n and Lhir,

3 a F or “ i- ror.iat c?cjr*a;:h, treh r.i 0,1 IPO. In et l {£} ■- -i tht' t?d: feet wf d 1 X £ 1 « » * lr ont

cone sr, li­ ati an C'f a l c oh el 1 r and w ""C C f~ £ , fc:raat 5 of na hud a fl C '*lO ji- - were

race■r J ed an the ~ 1 cw1 MOV 1 nq drum 1,; , ng c he ■ outer, 1 e :-!• cn h ^ | j «“* ygr

end wo r-a c emp cf e d ag a 1 not L^~i 33P u *7 nc.'e t , 1, hoi i r. F . F or T * ud7 - 9

wear;13 ng r - - - war „ p%j r fed :cr •»_u> lav-i di p cent ni n 1 n Q ehg p-f ha hud a

f 3 01 'Pr P ai-der , n,a _i f r do nohud a flowor c*, :wh 1 ch wore wC c?fii£? Cl f or 7.Q

7,1 m ■ te and dri -H 1 ri cven Cl t O0O L i or 7 f 3 % (1? v S f f.nrr

di -ot/qrcep: . The data obtained or, qrewth rate, food intaio- and 

„cigh! of tr.r organs, was anoparnH ,”i Lh the eorrosp r;nd' ns .alun-r of



1 90rec-niing rats ted SV or Z'SHJd diet 'Chapter 7»

The jj.-usoiics of eariuai n in the riahuda f I ewer 5 (stud\ 3) was 
confirmed when the h nl elute portion eel tested through column 
chromatogram qa.o fosi ti ve rear Uur, ch rh ebermann-Burthard reagent 

", appearance of pin! colour). The f? .act position of saponin hand war 
■found in region xrom about Rf &f.56 to E3.i>7. The Mahuda flowers wcrc- 
found to contain I?.56!t of crude isolate? saponin which had acrid 
smell and -foam forming activity. Varied conecntruti on of saponin 
'.studv r> in the alcoholic Ci , J, and " mg saponin) and water $'% 6, 
and 17: mg saponin) e,;lr=>cLs of Mahuda flowers generated irritation 
on the smooth! muscles of the qastro- i n test j nal tract and produced <r 
moderate r.on-roactiw c, of rabbit clucuonum ar.d stomach fundus of 
rat. The findings of <-tud/ 7 indicated that weanling rat.? fed bSrITO 
diet '.steam treated Mahuda flowers1 exhibited a loss of appetite arid 
consequently retardation cf growth. Comparing the food intefe of 
rats fed steam treated flowers with those fed pressure cooled Mahuda 
flowers {I'5H2fcl diet ;-ed rats), it was observed that the former group 
ate noarlv 1/~'>r~ri of the amount n-t food eaten b/ the latter qrcup 
hence the growth race of rats fed steam treated flowers was Jess
than tiB“4 that of tho rats tod dtiiiBC? diet. Also, the ! 1 <er ar.d 
iidr.rt.e of the ConTu diet fed rats were found to be enlarged. Ec 
appeared that tho procoss c+ steaming followed tv e*en drving couia 
not deto.iiv Mahuda flower saponin or any nthei tt: 1 rant pro-vent 
thereon, sd as to malt* thorn a potential alternative' food ?nerg, 
so. tree.

Tho rceults of throe studies cH the experiment V '.table d.7A load fn 
the cone J usi on that Mahuda flowers contain 7.577', of cede 1 sol ate 
saponin which pjsortac! con tract i 1 o effect on tho smooth muscles of
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!able 6. a Summary o-f the results o-f experiment V
(Study 1,2 and 3)

V L Ud v

Mahuda Hauers contain 2:,bu7. crude isolate saponin.
fr.e Rf .uLue of ilafutdu + lower saponin lied between 0.5a and 0.&3„ Manuel a 
flower^ sapc.ru n had acrid small and foam (orming «ctivi tv .

Stud. 2
The alcoholic and uatar e„ti acts of riahudu fl uwsi z contai ni ny ur.oJ 
concent! at! ors of %aporun generated n n latian on the smooth gusc! e~ of 
the rabbi L duodenum and i aL fur,duo.

Stud v

Effects o; feeding 20 minutes steamed Mahudu flutters (25M30 diet) on the 
□f owtn and organs of weanling rrU .= jn compari si on la those fed pressure 
cue! od MatfUclci i iowe. ~dietf «

E3n ,0 Vo 2Sn: ~e grottos
LQif wt iippeti te
Sr out h retardation
Enlargement of liver anJ I i dne-, i



cadre-inti'st :na! *:j- cic. t „ Also, the saponin and/or an', oMier tcwicnnt

present m flahuda -flowers could not be doto j A c-d h’> simple steam

198

treatment„ T t n.a'> ai so bo that dur :nq the process of steam

treatmen t„ c arhoh1 dr ale* f rom flahuda t lower might have got completed

witn some component O r nahuda flower or . 11 th the tawican t presen t 1 n

the flower, whored > the car iiohv dr ate became ur. a va liable, i h 1 s

h.polhesis 3 s cased 01, the fact that tne growth rate of pressure

cooled flahuda ; lowers I od rats mo potter than that of those set1 

steam treated over, dried tlowers.

Table t . 4 summarises the results of the h e,,pei intents carried out m 

the present in\esc 3gat3 on. fhe Muhwda flowers used in the series of 

experiments lonfcam =,uqurs of which o7.d. was reduciua sug.v s.

The intake of rlahuda flowers tc provide Id of the total 

cardohvdrate exerted adverse effects on the growth of wear,lino rate, 

on the maternal wciaht gam in preananh rats and 3mpaired growth of 

pups of the lactatino dams. Those effects were attributed to 

crude : sol ale sapor,in present in flowers, or any other

anti -nutn tional J, at. tor-'3 present therein. Also, -ansa 

concentration of saponin from alcoholic and water extracts of Mahuda 

flowet c produced irritation on the smooth muscles of the

qaslro-inteslinal tr-ct. Tn addition, the process of steaming and 

oven dr/mg did not detoxify its saponin content ur anv other 

ant 3 --nut ri ti ona L f actor/s.

In .new of the- abt,e results o; the series of evparimenls conducted 

on -ulnerable groups of rats, the author feels inclined to state 

that dec pi to its rich carDohydr ato content (?2 7.) ir, the form of 

sugars and vast a\ ai J ubi j 11v, riahuda f Lowers ma-, not te recommended 

for human : onsumpcion in the supplementarv feeding programme c= a
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major food enerrji. i* ce on account of the pre~sr.ce of

ant3 -nutritional factor lila uaphnio,, winch it lilely to produce 

ati' ei se/to, ic effect on trie nutritions] status of the consumer. 

Flerarthel es=,„ i ha stud*, has shown that dunnq acrj cul rural J , 1 ear.

months nr famines., riahuda flowers mav he consumed as a diefar'- 

component in an amount not exceeding L’A of total carbohydrate 

content of the diet and should be pressure cooled far na1' Jess i nan 

20 minutes. f-iuwo.ar. the utiiiiy o-' riahuda flowers Jaruol', remains 

subject to the condition within the : ra.ua won of certain constrains 

3 i]e the age group i infancy, pregnant', and nursing Werner.,', and until 

snv simple and econc-mi r al ! cheap techno Jog'/ is discovered. to 

rietG . tf\ hahnda flowers al tiacup Ju,eJ .

Suggestions for surther research worl

3. bet ermi nation of a\ ai I ahi J 11 >. cl sugars cf cool ed ttuhuda 

?1oners.

2. 3n,ostigaiion for the prcmence of an. tu"i canc/ an ti -nutr i tional

factor other than saponin, in Hahuda flowers.

Formulation of method-'s Lu delo„itv Mahuda flower saponin prior 

to its uti1icatjon as a food energy source,

A. Further pharmacol oqi cal studies.


