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Presence of Saponin in liahuda flowersT invitro 

pharmacological investigations and nutritional 

study on steam treated hahuda flowers

Experiment V

To 3 sedate and identii, saoomr. oresent m hahuds

f J Ower" s.

To conduct phermacGloy 1 f al investigations to fjtid out 

i n ,'itro. effects of alcoholic arid water extracts of 
runhuda flowers on isolated duodenum of rabbit and 

fundus of rat.

I D &,.d1lc fi the possibti i ly cf r emo ,ir,a saponin from 
liahuda flower's bv steam t: eatmenr and evaluating the 

nutri c j. , a cjual j tv of ~,t tum treated f 3 ewers i n ter ms 

of Growth of wean!3 no rats™

Highlights of the results

Tine liahuda flowers contain d.hbX crude isolate saoonin. The Kf value 
of liahuda f Lower saponin was found to be Detween 0.5£s to 0.6 . The 
alcoholic and water entrants of Hahud-a flowers containing varied 
concentration of sanonj n generated irritation „,n the smooth muscles 
of the rabbi i duodenum <nhd rut i-undus resulting in a moderate 

non-reacti o r, of the tissues arid inhibiting the normal pendular 
movement. The process of steaming followed by oven dr/inu could not 
deto-.ifv liahuda flower saponin and/or an. other to,.leant present

Objective 5(a;

Odjective 5(b)

Objective 5fcl

thei ei n.



Introduction
J5G

ns nudes seed, Iced] j\ inown a& Ltjl i vields adout A0 to 'd&V* u; i „ 

Hahuris seed cafe i = consi d&r'eij uiisui table ror 3 ricorporati an in 

cattle and poultry -ie-da because it contains 77. sauoni ri Ulul ! v and 

barulhi ! ? / /) . It hau a] 50 dspn reported shat 11 s ts saponin in Hoorah 

teed mea 1 are much t q.» 3 c than the tannins in suJ meal iHei.ori JV,‘,7 J. 

fier.sjft had demonstrated shat rats fed diet containing 3 0t» Howrah meal 

died within a month due to the combines.! effect:, of alar nation and 

tc„3a L,. The author had fur filer stated that liowrah saponin are 50 

tGM c 4 hat thev ha/e teen used to deeh-rov fish m ponds arsd worms on 

lawns. Much earlier. He.wood and Ion UV4l3) had also reported that 

ssron; n oresent in the Howrah seed f.ieal are hicifilv to,,ic.

Saponms are g] /reside^ with a sugar ansJ an aglycone moiety joined 

together. The group attached iu the ntitiai- in a gl .cosine is uf ten

refei resd to as the agJucone sir aglycone uiullv l‘?7o) . The

anl ,cone n-f Howrafi saponin (some hi sues re; erred to a-, nowrin) has

been termed as bassi c as~id U.iener Marr. glycosides occur in

roots, barfs. Fruits and lea.ss ot var 1 ocs plants Uloore et al 

1 9 J t: . &1 iCocidss are usual i / wel 1 cr .stal 1 ired. colour i ess hi tter 

solids, sciublt* 3 ri water arid el s'ohsTil (Uest et csl l'/odO. It has been 

reported that the groups attached to the sugars in the natural 

til \ cosides are genera 11% . guile cample,.. Kowe.er. the uni on is 

aJwa.s through condensation of an alroholic or phenolic h.dro.vi 

with the g 1 vsiosid 1 c h,ciro,.vl o! the sunar.

Ham authors have elsici dated the hri her p&noj d »t: ut.ts.ire of saponin 

Uie.'wood and r or. i9-lu, Hari haran et al liar borne 1V/T. Hu"; i v

iv/u,, Hull, and baridhi v?'7). "me tn u-rpenant the compounds

witr. a carbon slelettisi t, csesr'C tin si,, issjorene ttuits whitfi ar e Ciei i v eu
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UJ C ni ,* \ . fPGiB the etc . C i IT. i-, - C h * dPQCSrllOn , SCUulena

', Harbor ns? I’,’/.’) . The i r i ter penc;, os ai e Eta. t ed i o be coi our i f^e. .. 

cr",'Sirti ; irm „ t D b r a; ■. c & s. !ha‘, u!- ten iia^w iu oh me] tiny point. and art

OTjZ.2C&il\ active, Bui the/ are osnf’r csl 1 , , cii 1 iCiill tc ciiar act or i ca 

because of their lacl of chemical reacts -.-it.. tsapemne are 

• jj ycosidea ui both Lpiterperips and sterol s and ha-,a been detected in 

O'.er bsvShiv -faisij J ids of plants (Bsau find Rssloui i.'■?&,') . The authors 

repos bed that o!. vcosirji c patterns of the sapomns are uftsn conip] e, , 

man ■/ na.e as manv as fi ye sugar um t-» attached, qluccironi c acid 

Deinn the comninn cciiipar.of, t« I he two major c i asses of saponi ns, 

according tc structural formulas,, are the tr i ter nenoi cJs found j.n 

sugar beets and the -.toroid sapomns represented h\ dioecin (Beorae 

J Vfab .■ . f he presence of capon ms in spinach, asparagus and horse 

chestnut has also been damor.str ated by beorae llBiS/,

The sapor,ins ha.-e been claf.-.i i 3 ed on the basis of their acti-.itv 

ritr it burs. Alfalfa saporuns are comprised oi atleast three dif iarent 

types cPederson et a! i’-'B/) , and so.afcean saponins have been 

separated into five iracf.ota ahoch differ in their ae.ii.it, lEnrl 

TPfsV). In 1 Vob, i.-euroe had demons! rated that sapcrii ns have a 

property to i nhiC/i i~ Lrvpsiu and protei neses thereb. , the. muld 

limit the digestibility and ut j 1 i rat j on of proteins •'toodhai t and 

Sh 11 19wu:> .

According to Walter at A 1 liVtit;) =,apuiilns are b 111 or i r. taste,

t?„ hi bib pi sci c i u a l action and are surface aetiye an ei it s wjth soap

life properti es ar.d can be detected by their abi j 1 tv to cause

f oaifn no and haemo] *. r»i s of blood. The hupmol .tic 3 nJe„ (HI ) of the 

chromatoni aphicai 1 ■. punf j ed Howrah seed sanonin .<a-, assessed o*. 

nul !• i ; n iP/'h, i he author su-spentied 1 ird of rabbi t red blood cei ] in
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j fill O'! ISOtoniC Puti eh contrtl Til HQ .=1 3 "V_’S C OficentrSt 3 on of 13.1 to

u. S mg saponin. One nn 3 1j Is tre of buffer plus 1 ml of i_el3

suspension eer, sci as me control. Ihe Ictftl weigut ut the reaction 

mixture (Vic 2q} divided b> the smallest weight of saponin H'hsuh 

as! ~-oc complete breal down of aj J rsL I s t f u J 3 hasiiiul . si s? was

e„pre&5ed a3 the haemolytic i nde ,. fne Howrah saponsh j r, amounts

greater than U.s mp caUSet! "full haemo] lhe 2nd of LlQn» In a;

:he haeii,oi vtic 1 nde,- 0+ Howrah saponin was cal cal a ted to he 50UJC3.

Indc-str 1 a3 J v. , capons ns are used as -loam in 4 agents m root beer ano 

other froth, drinfa f.fias I er and lopet 1947; „ Georae (3 965) had 

demonvrated the use o: saoorijrt in comm&i oial s,.'.thesis o-f steroidal 

hormones. According lo Beau and feast ogi U'-?o7i the search for 

saponj ns 1 n pi ants Had been si 4 mt-3 ated bt 1 he r-eeci f or 1 eacii 1 v 

accessible sources, of saipogenins which cotu d be con,erted ir Lhe 

1 ah orator-. . to animal sternis. of therarosuti c .1 .iipcr t.-.uce. I as l or. 

(1 Voi) had &ai J ipi opi ned that the saponin-* nressnc in se/cra] 

spec j os c,r Bi os. cor ea. ai e .i.a sor sc,u! ce of star 13 f,o r.mle;' 1 si -! or the 

conmerci al -5 rn thesis. o-f prugeti ercns and other star ui cl prortnc l=. 

baponi 1 is r.ate the Cdpii.i O to for in stable cofiipj e,,es with choiastroi 

and tii her 1 -Dsls hydro,./ -tncns ,3s*, ths.’eD, e,,hiuit choJ &^ter o!

irswen nc propert. (hirturi eL ai 1 V/,'! .

riul ! v and uandh: (3V//,‘ conducted acute to„iu C,, studies in mice t,

admi n: sfcer i r.n oral]', sc.cl parenteral ! v lethal dose tL&hu. 50 ,„p,'ig

bod. weight! of Howrah seed sapon.n. The 1 eaulLz indicated that 

riowrah saptsmn was e,,trsmel-. lo.ic wfien administered parentera] 1 , . 

lhe authors s„d1 amsj that acute to,.i ci tv produced b / the parenteral 

route could he due '. o rnassj ,e haemal .sis caused b>7 the saponin 

r esui ting 1 n death of the animal's due to uno,, ia. Bowe/or, in humans
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That saournn-j t«n Da harmful when 

inges-'ed as =t fm noc component i n the normal diet.

decent- L 7 . .lo-;hi at ad j VL4 ) e,.amirjert the accepted!33iy and Readme 

potent3 al of unprocessed hahndu seed cal e lUiibL? m the ration of 

Duf taloas. ! he buffaloes fed tor £>(3 days, feed /mature containing 

UttSf, nevond 5B;'„ j evei exhibited depressed appetite. The authors 

obser-ed that the di deal j bi 1 i t. j of dr-, matter, crude protein and 

crude ibre declined signi Meant! v when the feed mixture cont-ii nel 

uhSC at 751'. level. The,, atu ibuted depression in the di qeatx hi j 3 L-, 

cm- nutrient-, to the presence of ^ „ 57. crude sapors ms and 5.Q7. 

tannins in the Huhaa seed cade.

Sapcnm present j n al fail fa Uuterne' Lo the extent uf 2-57.. were 

held responsible for depressant effects on feed consumption, on

orowth and on ■_ hi 1 3 i at tun oi diets 3 ft tliitr s ILorii ie> et al and

Lep! iivr,r / et al 3 VOW) » Dr i ed c-,1 l-alfa meal when included in the diet 

at levels as low as 10?., was reported to cause r^tar dat ion of growth

o-; egq production in lasersin young chi cl s as we 11 as. C
L

ST r e 3 s i

i tie v wan g 3 95w > a i~* ~5 a mat ter u r f act

repor ted tha t 3 ne ci-p- jral i an O F ad faa? fa] f,-i saponin at graded levels m 

the di et showed that the ievei as i on as u. caused i n!,ib, tion oi 

growth m chiefs. Later He.-wanq et a.L U959) repo,-ted that in laving 

hens W.-T7. saponin e„ti seed ; rcir, al-falia os d.2o7. saponin supplied 

as dried alfalfa meal depressed diet consumption followed b> 

depressed ecui proiducl j un. It has been observed that when eapon-ii was 

withdrawn from the diet, ego production was, gradual 3 v restored to­

ri or m a, 1 .

nan. studies ha,-,t been uondiiuLed fu ebser the to, ir ef-f ei_ {

Mowrap seed saponin in rat^>. Pi-aclhan ei al ( 17 / i-1 deiiitiiisLrateiJ Lha;
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a si rn ! e l . inc-entr.-i ■ ed raDuni.'i a «tree. I of r",OWr ah UlrtSl

cidiTiirn =,‘t ered through stomach lube in i al n, prddt.csu acute i.ntense 

i nt 1 cuT.mst i on of the intestine m Hi sj ou jhincj or trie super'! i c i al 

e di l he] 3 a] cel i => U3 tin n a few hours at her" uosj rid. riul I » end Gandhi 

(197/) den.anstrcited thuL iiowruh saponin was ^ireiiisJ j to, i c when 

adiru ni stared i ntrsper j L wne&i 1 « Ihe author s e„pj ai ned that when

sap on i n was or alj \ ] mfHS.ted. j t perhaps w-1'~» nub absor Dad dir ecLl r 

fcnfc caused desti ucLiou .and si wucl". .rig of the superrr C3 ai layers of

f h ?t>\ resul L

’llifcc cents' foil owed b v 3 n ten B«E.* 1 nr i a-3imat 1 Ofi

dfcrli r etj o', do St ;r p b j o n of sap on m Lht ougn

cf B » f £it i 3 er Landau; 01 ai ' i and

>br^ ted that ui am mu J 5 , fiiCj(~ £ ■porun-; were

ic 1 utestirres. i r.e-j ) 5per b'--ci tha5- L c,t_ai

ns cat:-,ed dee th ut the ti ue due i a

.neri v _ _*- rtf •,> canal. Ti if i n ben-=»e surf ul J_ «. „ X- K<-U i L

ij tv of r.Gwran saponin which is niirenseJ y irritant be iiutcoucJ t V of r.cwran

fT^ltibr bias been

J <■. . L.that
JL. U _the li’r'll an t

D Cj t i t S>
ui snee. 11id i suited when an opera l or spnni-] eu the lawns with 

flour a!', cal s as ; nse.'tici ue* f-lisu, in ’.jur pf e.jou-; wct l a growth

re t ar oa 13 ur. was uL. =.er >. ed in wea.,l3n*.i t a*, s fed !-or ,'K di

LcnUurn ,..j pr'iasure coo! ed flebuda flowers p; c \ j di nu 3 if or 

carPunvdrates 'r-'ajno! eh a;

d i &C

•4 Of

! he phsr I ogi cai effects of riahuda seed ssnoiiins. oh i solaced 

rabbit •Juocienurii and rat stomach fundus hs^a indicated tha! the 

addition cf sapornn into organ bath caused sti muJuni t irritant 3

act i . j I . i ul Lowed bv death oi the tissue tnuJ L / and Gandhi 1v//i „ 

"ito s irritant eifert was found to be related to the r on~ en brat i on of 

saDoi.in ir, the bain. The saponin produced no effect on isoici1 ed
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rabbit duodenum mounl'ed in Dale's organ hath uh Lo l mu m j‘/i mi 

bath fluid. At 2 mg, also there' no stimulant response but the

normal rhythmic mo,emeries of the tissue were inhibited. Fit 5 mu. the 

saponin produced a slow contractian of the duodenum and tne normal 

pendul ar movement was almost cornpletsl. inhibited. t*h th subsequent 

additions of saponin or acaty i • nol me which is frown to cause muscle 

contract j on5 tne ti ^cuc remai ned either non response! ve or cave a 

much diminished response. However, saponin produced no effect on tne 

isolated fundus strip from rat stomach, uolo a concent rata on of D me 

m 2Ci fdl bath -fluid but at 5G mg, it produced a strong contraction.

Since, naliud.i seed cal e contain ?"/. saponin, it was hypothesised that 

the flahuda flowers being part ot the same tree, might also be 

containing some amount of saponin which could have been responsible 

for depressed nrowtn rate and lower food intai e observed m the 

weanling rats, lower maternal weight gain m Hie pregnane rats arid 

depressed growth m pups of l he lac Latino rats (Chapter 3 ■> 4;,

Also, stimulant effect of flahuda seed saponin had deer, observed on 

rabbit duodenum and rat fundus. The steam treatment has been used to 

destroy saponins present in plants. Thus an attempt was mads 

(a; to isolate and identify saponin if present, in hanuaa flowers 

(objective 5-ai

(b; to conduct pnarmaeological investigations to explore invitro, 

tne effects o-i alcoholic and watei evtract 5 of hahuda flowers 

on isolated duodenum of rabbit and stomach -fundus of rat 

tobjeclj .e !u~b/„

io Lo explore the possibility cf removing saponin from flahuda 

flowers b„ steam treatment and evaluating the nutritive quality 

of steam ti eated -i lowers interms of growth o-i weanlino rat-. 

Cob lecti ve 5-c > .
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Tne e, peririient t' was conducted in three separate studies. Stud* 1 

was designed to isolate and idcnti + v saponin if present: m rlnhudn

•flowers. Studv deter Aimed» invitro, the effects ch alcoholic and 

water extracts rrf Melinda t lower" on the rabbi t duodenum and on the 

rat stomach fundus. In stud/ i r, ,esl legation was carr led out to 

evaluate nutritional qua] i tv c-f steam treated flaluda flowers m 

terms of growth of msanlxnq rats.

Analytical procedures

Identification of liahuda flowers

The method for isolating saponin 

desen bed bv f1ul i / aud iiandhi. 

distilled water was added to 5q

saponin

fi?5dm liahuda tlowei- s was chat 

11 v ''7; . Fifty ini 11111 tr e of 

of sundr3 ed Mshudn flowers and

the iiiutire was allowed to stand for 2A hours. One hundred 

millilitre of °5V. ethyl a] cohol was then added and the impure 

was pul on a shuler for 2A !iours. This was fol lowed bv the 

addition oi- Oil ml of 95a ethanol arid the total volume of ins 

liQuid was made to 250 mi with water. the final strength of 

alcohol was 507.. lhe liquid was allowed to stand 2-'l hours and 

was fi1 ter ad. 1 wo gram oi activs* od charcoal was added to 1U0 

ml o! the al cohol i c e,, tract which was warmed Over steam for 3 5 

minutes with ore ona! stirring. It was filtered and the 

residue washed with 200 ml of 507. ethanol. To the filtrate, 2 g 

of activated charcoal was added arid the mixture was stirred anti 

warmed over steam for 5 minutes. Again it was filtered and the 

charcoal washed success t vel , with ^0 ml of 10 and 20". ethanol. 

The filtrate and washings were discarded and the absorbed



sopon 111 =■> I'ltfc; eluted from the chat uOcti , i isx rici a co(lin 

uGr. tsi n i nci a mi ,lurs of pvridJne and absolute ethanol '3 : 7,

V/',‘5„ The cr.erc.oaS in the column was not allowed to dr, 

between two successive adds tjtns of the solvent. The first

portion q{ L i"l 3 r- I ( { t t£? (appi o. imar«l / 10 iTll ) v^ssiih' L o s lr s d w 11 h.

1iebermann-Bur*chc%rU r*•eacisrnt for­ the pr esence Ot HrriPOPO flu rns

first elute V^-ca tS iJ —r. 1("I te identitv and separate Sic? p Of 1 X Pi 0 ? chin

la>er cfirowal ouruph,« tecfti'uques.

Thin layer chromatography technique (TLC)

The thin l aver chromatoyraohical method used was that described

uv Staul (1 Vi>9) „ A sample epos, wa . made near one end ut the fcC

plate (-or preparation of 1LC plates see Appendi . II) and it 

md£ a] lowed to ds v . i he plate was then placed with this end 

dipped in the solvent mixture, tat j na care that the s-unple 

spot was not immersed in the developing sol .vent which was a

mi k t ur e of chi orof or m— Re hi iano J —Wat ar (6 5 s _.5 ; 10). As the

solvent moved towards the other end ot the plate. the sample 

spot separated j nr o .a 3 ous comporier. La. ihe p*late was remw.ad 

a-; ter an optima) dev el opmont time for the region of 2/3'~cl 

heidhit of the plate, and was then «11 o'-ied ho dry. The 

spots'tones were detected usino & mu tura of locating reagent 

'spraving solution) of sulphuric acid and acetic anhydride 

reagent (957. acetic enhvdrtds and 57. uil phuric acid). me 

i ilen hi fical ion of the Rf value was bused on fol lowing 

aqua Li ori

Rf — distance1 moved by_the substance tron oriqin

distance iho.ed by the sol vent . rent from the origin



J GJ7. Quantitative isolation of ilahuda flowers saponin

Five gram of dried flahudu flowers wei* e reflu,.eci W3 lh J 0Q m3 o£ 

2N HLL t Of 2 hour ^ '.atiu'l 1V6Y). ! he sill hfis, allowed tO

cool and was filtered, fhe residue wa=> neuf ra] 3 red by passing 

dilute ammonia chrough the fj. 1 teratiur. fla=l . The filter paper 

hav1 no Che residue was allowed to Ur / in an o.-sn at 60^ C i or 3 

hour. The ^aponint were e,* 11 acted from cite residua on the 

filter paper, with petroleum ether m -auhlel apparatus foi 2d

hours. The solvent was allowed to evaporate in prewei phed 

heal er on 001 i ing water Patti. The. teal er containi ng the rdue 

and the amount of isolate saponin was arrived at b/ 

subscracttng the tea! ei weight.

Pharmacological studies (study 2)

The rabbi t and rat wexnhing between l.o 1 g arid 220 n respecti vei v . 

were used for the t>.pa"3 mants. The t abhi t duodenum and rat stomach 

fundus were isolated arid were washed wf lh the perfusion fluid. ihs 

ep&cimens about <1 to <5 cm in length wore mounted in ph . si ol on 1 ca 3 

salt solution iF'SS ’ L * rude, f oi preparation see Append i „ Till using 

isolated organ bath as descru bed by Ghosh <3971 ).

The o n sc t o acid 1 ng d 1 f l er en1 con c onir ai1 on oi sap on j n j j r esen L in 

alcoholic and water tract e of rlahuda (lower was i nvesti gated ori 

rabbit duodenum and rat stomach fundus, ihese effects were recorded 

or the slow liiowng drum using the isotonic froutai le.er anil were 

compared anainst those uf Acs', uchoi me 'IQ mcu/ml) which has a 

charac ter i st t c cor.trac 13 1 a proper c ^ lo produce muscular ron tract j on.

Alcohol ic e„ I rau ti on of iiahudu flower o was obtained b< soal inn lug 

of di led n.rJiuda 11 iiwws in 100 ml or e( hanol (9'57.) . The supernatant
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was fx. leered after 24 fioi.rs. Line iul 1 i J icrt a3cuhol;r f 11 teratu of 
nahuda (lowers equalled i@Q mu of ruhuda flouei".

tar water s„ti'ficnon, ,'5 o of Hshuda \ lowers wt’rs sost ed in 73 mi of 
distilled water tor 43 hours, The supernatant was filtered and made* 
to 100 ml with water. One millilitre ot water e, tract of hiahudu 
tlowers equalled 330 m,j of Hahudu flower,

Nutritional quality of steam treated ilahuda flowers (study 3).

Si,, weanling albino male rats o:- the Wisfcar eti-ain weiuhmq set ween 
30 to 40 g were fed for 2S da*/s. diet on tai n i no 25 u of rSuhuda 
•i Lower- powder (to provide 53 g of the curbohyartei , made from 
Mahucia flowers wrath were steamed for 2.0 minutes and dried m a on 
at 80° L for Lo 4 tiavs <25n2.0 di el-'gr oup5 . The composition oi the 
25!i70 diet remained tame as that of 23M20 diet described in chapter 

. f abl e 3. i , The data obtained ufi urowLh rate, food into! & and
weight of the organs, was compared with the cor respond j nq ,-al ue; of
weanMno rata fud taqo-DengaJgram t£B diet) or 20 minutes pressure 
cooled nahud.i f’awer<= (25X le.el) diet (25H20 diet) (Chapter 1-i .

Preparation of the Mahuda powder s Cleaned iQ3 g sun dried ilahcda 
f 1 owers were steamed tor -0 mi nutes in a colander" (a container 
havifid holes) inserted m a big vessel which was i/ilh filled with 
water. The soft steamed flowers were then spread on a clean filter 
paper and fan dried fur i hour. The pai tiellv dried ilowers wore 
then cut into small pieces lo promote quit! drying in hi o#en. The 
small pieces wore then spread e.enlv on a tin -;oil and Ga?n dried at 
ci6^ u for - 4 days, iho 1 ow moisture l lowers then were i epL in the 
dessicater for 3/2 hr which helped oc cool the flowers and abearD
the surface moisture, the crisp dr/ flowers so obtained were ground
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3 ntu a Mile powder -nd me pavuJer tree .-/cured in air tight plastic 

Dottle. The tww c. sun dried hahuda flowers equalled b'O o of naliude 

powder„ The nshudu powder was iiicerporaced in the /5n_>u diet at me

level of /5 q per 100 g diet.

Results end Discussion

The experiment V ^di: conuuctdu in three :=>0per cu e studios. Ltudv i 

conducted Lo i sol ale and ident. tv saponin i f present , in the 

nehuda flowers, using column and thin la.ar ehr ometogr npfi /

techniques. In study 1'. phai macoJ oyi cal investigations rere 

conducted Lc explore ihviLro, l he of i er t •=. of alcoholic and water 

a: tracu of h&huas flowers on isolated duodenum of rabbi t and fundus 

of rat, cj L u d. was carried cut 'r Lo evaluate the nutritional anal i Lv

of the steam treated Hahttda flowers.

The- first elute treated with charcoal . col looted ihiough column 

chroma cogram (stud/ 1) gave positive reaction with Liehermann 

Burchard reagent (appearance of pint- colours c Qufirminu ins presonce 

of saponin in the rUhuda flowers.

The ILL technique applied to separate -aponm exhibited the presence 

of ^apcriin on me plate which was identified by the appear snee of 

pi r 11 r ol oared band wi Lh brown dot after sora/tng the location 

reagent, fhe pin! coloured band stnfled disappearing af ter 5 minutes 

at room temper aLufo but on boating lbs plate for d0 minutes in in 

o •'£>n at /0° L temper stare. the colour star ted to r esppear. ihe 

photograph of TLC plate (Fiuurs- 5.1) indicates me origin, the

solvent front and the position of pinl bands with brown dot. This

photograph of the pints was tat en us mg tracing paper in tn mar! lags

at the origin i sot miit front, bands and duia wi lh colours observed



Figure 5.i Photograph o-f TLC 
ot saponin

plate showing the 
in Mahuda -flowers

J G7
presence

Solvent front 
Pink band

Brown dot

Oriain
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on the TLL_ pi cvli£? at *. Iv." time of e,»per 3 ment ,.a csotur o tins? ei act 

pool Lion of saponin hand recuv or t.*d on the TlC plate.

r i cjuii e-5.2 shows Chat ths bbpuiii r, band was posi Li onsd in tnt= r'Biij on

•f roili dbDu L Rf 11.56 i~ O 12. 6 _■ . t Si" i. 16r" . HU t I / add Gandhi (1V7<'/ u=ad

n-butvl alcohol s h ar.unon i urn h*. Jrc„ ide ; 95". ethanol '60 ; 30.5 5

13) as the developing solution and found that the position u-f Howrah 

seed saDonin was wjtin n the region of R-f Eh 3 5 to 0.55. Harborne 

( w/j) had used a fin <» Lure of cn toror orni s nethanul in the ratio o-f 3 

: 1 as the do.eloping sol vent to determi ns Rf values -for , an ous

sapogenins. i h e autnor repotted that Che iff value of Li QraBn k n was 

0.55, u-f Tiquger.in fas 0.56, a-f Giiiilegenm was 0.62 and of 

Gi tooenin was 0.36. I he author also observed that the Kt /aloes 

differed according to the polarity of saponins m vsnous ds/ei aping 

solvents such as Chi orG+arm £ ethanol fi : 3 1 or tie. ario : methanol

14 s 11 or acetone-ties.ane (4 ; 3 1 or cl.J irufcrf.i : cardan tetrs

cril or i Jfi s acetone f . *2 . 11» r e w s Scd x and ru vaf.ar a i i vt ^ 5 had

earlier, opined that saponins are much more polar than the 

sapogernns because ol their gl vcosiciic eCCet.hfnehCs arid are* mGre 

itasi i / separated t/ paper chruirintoqr aphy or thin 1 n rer 

chromafcogreph, techru'.iuos. Ihe* authors opined that the Tl_b using 

iii ica gel proves to be successful technique m sol.ents such as 

butanol saturated with water or chioruforui : methanol s wator llT : 

"T : 2l . flencii U97?l reported that acid hydrolysis destrc/ed the 

surfactant and haemalvtic activity of Howrah saponin b/ convetiing 

the saponin into sapoq«mn. with the actirit/ of entyme sapoqenase 

gl > cost date present, iu Howrah meal. Hull . and Gandhi 'iv7.'i has 

shown chat the sJ ewer -mo j i ng saponin iRf 0.6/ was converted by the 

acid hvdrol ,-,i s process into Ltie f asti-*r-itc/tnq saponin iRt 0.94i„



Figure--5-2 Tracing of TLC plate showing position of 
saponin separated from mahuda flowers-

Solvent system-Chloroform *. Methanol - Water
(65:35-.10)

Spraying reagent-Acetic anhydride:Hydrochloric acid
(95:5)

Solvent front

Pink band
Pink band

Brown dot

Brown dot
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In the Dissent stud, the Rf ral ns oi Q.rlt of ftahuda I-3 ouer saponin 

corresponded to that of Tiauciamn and Siiulageniu variet/ uf 

aapodenj ns. Huwt,*,t't . i he Rf vsi ue of G. Ll not vsr ' rur troffi that

a:- 8„5b c; nanudu seed s^puniii reported b< n«l!y and Ga.itihi (1977). 

In aiW; tiun, null . and Gandhi U977i ha.e identified and

cbaracterr sad rlowrah =-,eed »<?ponin as tn terper.oi u compounds, with a 

tar'Don Srleton based un si, l sup^rsne ur.j t = . Earlier . van ritta 

had obtained * he' Ef value o-f fafiG -for Lhs atful-f a saponi c. 

and had charac L <?r i ~ed some of the alfalfa saponin compcner. i s as 

tri Lerpenoi d compounds. The Malmda flower suponm observed in the 

present stud, ma, therefore, be Lritei penaid m configuration.

Quantitative isolation of Hahuda flowers 

Saponin and foam forming test

The -! lowers were refluxed with iuu nil of 2M HU for r hours. Ihe 

fiij „ hire was allowed lo cool and tile residue obtain after filters! ion 

was net t v r s 1 11 eo. ! he ca p onln wrts o,, crac Led from the r asi du& wi th 

DStroleum ether in so.dilei apparatus fur 1,£1 hours. The so! rent 

volume wa,= allowed Lo evaporate1. The petroleum ether eutrsi t cl 

nahuda flowerc- evaporated on a boiling water bath, amounted to d.t&t 

cf saponin. Ear 1 ier, Guonev et al (i'T-^S) arid Lip! Ovsl v et at ' l‘^&/ 

!iad reported the presence ci- crude isolate saponin in an amount of 

d-T-7. i n alf al fa (lucerne1 meal „ n<,ir / end oar.dhi f !'>'//' ropertet 

tliat banuda seer! me,! 1 c oi, t a i n xjt crude isolate or 7/» pure 

saDQinn. It appears > h^L Hah’.cls flowers contain saponin but in a 

1 e ->&! 1 over to that present in ilahuda seeds, r.5it ',‘ersut i t. .7, cruder 

ieel ale of saponin.

In test ! uLfd contei nino idtl rug of orme isei ate capons n t, ml waver 

was added ,-,no the contents were shal t-n >'i gourousl > . Fhe foam n* =
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f fir"mfrt! 1 r 'ill l-L. that the 5,dfjOmn prosC-ht ill uiiS? i luwer'i ilSr-, tOe’.Ti

■f ormi ng proppri >, The s.- poru ri der~i red on ev iipcr i i3 cm - cf riahuda

1 OWeff S S„Lfi3Ct had ■?> _f id S.liel l» t5fl t f’,' Hv. i > / dDC toenUhl U97"1) bed

also observed Chat Vi. 1% riahuda seed saponin s soLutic-n qa-,e ma 3 mum 

and a utabl a foam.

In stud/ d, the effects of al conol 1 c and water o, tracts of nahuda 

f 1 c-wer3 containing ci ude 1 sola to sap on 3 n in /eif'J due simcun t s, cn 

rabbit duodenum arid stomach Fundus of r pc , were recordc'd in the slow 

{oo.inq drum. 1 he? conuPntr'stion or U.G. 1 end b ml of alcoholic 

6., tfriCt of nahuda f lowers containing 1 mg, c mq, and 3 nig of saponin 

respect j '-el,, produi-ed contractiie rasp on cos in rabbi t duodenum 

(Figure o» . ine ronct,fttrat3 on o-f saponin 1inearl3 , t elated to the 

degree of contractile re-spanse as the pea! produced b/ I mq of 

saponin content wfis the hi gnc-sl. Li I owise, i anci b mi 0} water

extract of Mahuda flowers containing mg, ft mg and Id mq saponin

respect! vei\ produced stimulant ettoccL 'contractile property! m 

isolated stomach fundus of rat (Figure 5.4). Comparing the 

contractile effects cd alcoholic e, tract and water e, tracts of 

ftahuda tlower3 on -rabbi r duodenum and stomach i-andus of rat, j 1 was 

observed that the water s.tract caused greater contractile effects 

which were attributed to higher conctntrsh on o-f saponin in water 

e, tract c! Manuda flowers. Tiie response of Ate tv l choline 'ficb? was 

examined in absence arid presence of &J tonal 3 c extract of fluhuda 

flowers m rabbit dunoonum 'Figure Si.tw. The- 16? meg of nth produced 

eon tear u 1 on of the tissue. Ibis ton rsc c 11 a response of i ich was not 

modified bv audition of 3 mu saponin at hahuda flowers. This 

obtfir/fition r on firms the contract 1J c property of saponin present in 

alcoholic e. tract -if riahuda flowers.
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Figure 5-3 Response of alcoholic extract of Mahuda

flowers in rabbit duodenum.

0.5 ml 1.0 ml 2.0 ml

crude saponin content

1 mg 2 mg 3 mg



Figure 5.4 Response of water extract of ftahudaflowers in rat stomach fundus.
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2.0 ml 1.0 ml 0.5 ml

crude saponin content

12 mcj 6 mg 3 mg



Figure 5.5
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Response of alcoholic extract of Mahuda flowers in presence of Acetylcholine in 
rabbit duodenum.

10 meg Ach 10 meg Ach
+ 2 ml alcoholic extract 
of Mahuda flowers 
containing 3 mg crude 
saponin



i X Gr“ conduct eel:he nhariiu-cd oy 3 cal i-',.par i ment;

jt-x-4 r~( o

D' I'lal i . end

oandhl ; i Y / i ) i'i 1 t h \ D'J 1 e tea i i* i'i la 3 id .•■ah arid r cx d t< X t dJCid er iL'iii

i rtd i c atea th.-lL 'o iiiC|
_ r

Lf? riel <1 to a iiiPu pur' - 3cip on i n pi'Oil uo at!

irr 3 tani ' c on tract j. i e &U. t i '< j. tv ..•‘h l Ci i Wei’S Ttll Cj NC-d D y ‘AtJ-? Lit c-f the

1 issue. Th e authors tlC'iTtOn t tr a t oo trial deal h gt tlXG? Li -sue UJ-7 Zj

obser vet! , ram the 5u‘u tequen t nor,--~r oac L t v i t. y of the tl iSlV1 and

i nI"!2 Iji fci on oi* the nor mcvi oenclular r.ioveitor.t ol* the raboi t duodenuni 

ana the 5'_oi?tach fundue of re i» in the = tuci> 2, the tin- c. Lr o

oh armac-al ops i_a3 investigations conducted or. raoba v. duodenum and 

atiM?(c\C.n Tunciae oi thr' i at rcV'-aicci tl.ul alcoholic and aaLar

e.. S r ac. c -I oi riabacjti Tinners produced e contract 3 Ja ei'le.-t on Lite 

■-iriool'li uiusci (3v of ! he ‘jziBcro- inteei.3 n-ai tract, although the seuonsr. 

con'no i o-i rtrfi'iud ci r ] owof a c*,, t.1 ad i.c,-t in cr uU? fcrm.,

the ii.v.udv . was sofiuucreci * a t /Hi u^L3 l ha nub” i ttenal guoii Ly of She

steam treated nahnda rluwei s powder tritorpor aced into !-lie a. tt a L 

25°; level (25n2;'i diet5. The wear,i mu race 

da,, s . tafiit. led .-v lose of appeta te • fable

tv.ogees that the proct^-- or etetining tal 

rio L 3 n c (~ a a re the vl *i i titntv o f l* ood alii.

3 n.-u~t 3 v a!_ i nq the s=^un3 ri cc;ntail of trie hahuua flowers..

t t_‘U G:GiY20 d l S X. t wr~ " o

hlh 1 r ac. _ i-cr u e 5 tSc\r I ,*

f Su '5ftZ"7} uf SE' dl ~2 l »

ittre Ci 3 t=f '£ 3-r one- !ii i ru Gt

IS T t-*Ci iZw u 1 fc L ^ i has tic* C ri

IS J u „ uJ1 ©1"* / 3 no CCJli 1 d

1L i on bx deb tl t~ by 3 l i u Dr*

I able 5n 2 pr e^ante. iTie- ri >. 1 ■f C? u Lies J. or trJeigiit cl irC obG •Jl'" £> G i j _ G, {l11 ttf w —,eu

a a percent hod, weicihc. Q f rato red 25MJid or 23ft2f5 or SB diet. i'he

1 ivsf, 1- icino^ Lind heart cf the ivttyaui tneetad i Lu^‘Cr“ ted r" a Lg ' 22.";2E

cIj et i f uunG to bo Ci i 1 verged ae cooiparad Lg LuObC Cr 25 n:20 or

cl 3 ft l aci r t Ls» T.ia on i aruaritent Wue i.ioi c iiiar 1 od in trie oeie o t i - t=fr-



J7G

Table 5. i hood intake, body weight gain and FEF: of the
weanling rats fed various diets for 28 days
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labia 5 Fresh organ 
of rats fed

weight as percent 
various diets for

body weight 
28 days.
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tX-Stif,, filO !~,G L Gef, Oi! f i .fc- jLil Sr" fiOriJ, Of f TfJ 'list

S'8i ghc,J lass Char, th 3^ fed JandU or th diet,, ihe rtij] ts on urij-’". 

WGiants aioiiCj wi th too*, e uf too ; intsle end body ■* eight as in su'-jciest 

ciisic it ’-jdu] 3 nod D? r.-itc lo co.iSvi’ic' st-eoin Lr B:1 toJ nahude flow er n s~ 

s polen '.iisi al ternati e i uud energy source.

The f111 u i r,g s of Jch£' a, Doriment V lead lo the. conclusion that nshucia 

t ] over o con Lai n d.‘ vrude isolate sapc/m n „ Varied concenti' ?ti oil oJr 

saponin m the alcoho]ic and e„ tracts of tlahuda ) lowers

g ener c. t ad 3 r r 3 tac i on d i the smooi n muscles of che gsstro -'i n toe Lx ric. 1

intui i- ed-er.od in weanling rat- ted ?L'jM?Q or r5;ir& met ir. the 

present investigation,. Also, n Locarno epparord: that the rLihuda

•flower -aoo,i! n could not be tifto, i iied Pv simple steam treatment. I* 

ms, a; sc, Pe tiic.it during ti<e process oi a L earn roa t.psn t car Puh, dr ace 

front n»rMix'da flower uuyhl' hri'-e yet compJe,ed i-.i rii =,osne c-Mioonefit ot 

idahuda flower or with I tie to,; icant present jn tiio flower. ."her chi'.

the u.arDon'.dr'cita became ufi,a. 

ratt Lit at Lpo Ctr Gw ch tdit1 ut 

, dSrui3 li i at j was Pec ter than 

125r.":e d;ec,. rianv auLhor s 

date, iticatjcn or novrah 

e, tratLic.r, of Lho meal m th i 

KSitcr for c*i oi cnyeu per i ode

ml able. 1 hi s n , pollias; s is based or, tne- 

p; assume cotl ad niihuda flower fad "-ati 

that of those ted si e^n moated i-luKct s

have repipr ted d1 J tu S ^ruCtf =60 - Pr"

meal D • rtud hvdroi >S3 s, £c>,diisL 

gl!tafiui » soa1 mg of hour»i. meal vi Lf: 

c_f 11 ,f.e t id ] owed L-/ auusscji tent dr *, i ntj,,

Sind cunc omi taut leading oi ct.oi ec, torch or ph , to itsrol s in the

to mi i 11 f / t he harm f al C'T~eCtS Of sap on i n =, t o some e,. ten t

u-r / o Pr ad nan tv' t al JV * tin and ncf.vin 1Y ' /). Howe-er. C hese p,i O'

_ Vu r Jam,, i -f i z —1 { ‘ { ~r, hr'v £ n!ISO'/ drairba r.i a includine loss of solid

i.utri eri L = „ anil <_ mimer c i al iiripr sicticatu I 11 . .

diet

trtui i

aO'3 iris
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iP&p'i'-M Lite re=*u] m Kij.ru s L i£ fcaBa-utial to dsviL:- too

Dr'C"t 'Boas h!tl i. P can romoc a* thf- i'laiv.da { 1 uw&r' 3 ’^aptriin -,^1 ec. 1.1 , ul , u~ 

mDui f , ic bo ri-; 'z :s und !_-■ 2 C J c=>o its bui -face act 3 .it. and will sender 

tr.e -f]uwsrs harml&sa. '■L-irh a pt oc=res nac to t»£ ccunnfi. 1 t.ai I >, -rea^-dlo 

to rustic.e and inactivate-' Che -apomr.a tt om nahude tJowbi b pi 1 zx Lc 

i Lb ■ j t. a 3 ir=tCxOii aa a dn-tas ^ t DJiponfe-n 1 «


