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FPregsonce of Szponin in Mshuds flowers, invitro
pharmacolaogical investigations and nuiritional

study on stsam treatzsd Mahuds flowers

E O 1

Experiment ¥

o

siective Si{b) To condurt ghermacrclouic al 1n.aztigatiaons to Fa0t out

itfisettro. effacts of alowholioc and waber el lracts  of
Mahiticts -‘}r-x""a " =t ozl } i w1l =t =itk e
Flauidta WeErs Dh LS00 &L ed Auocienlan d it Etalw

fundus of rat,

s 7 - K

e ponsibility ofF remo.ino saponmin foom

i

Onjective Sic) (o g.olwre

PMaiuddae Flowers by steam U satment and ssaluwating  th

M
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af arowmbh of weanling reis.
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ity of the tissuessz and sohibiting the normal pendul ar
mosement. The procsss or steansng followed oy oven drysinyg could ot

=ro 1ty Mahwida Flower saponin and/sor an.  olher  toicant oressnt



gred wilhnin a monih duee to the combined sffects o
toaietbl.. The author had fwrher stared thnat Mowranh saponin ars 80
*on1go Yhat thev have Lesn wvsed to destroy fish v ponds Aand wuacwms ok
awns. Much sarlier, He.wood and P on (1%43) had also reporieg that

sercn: n gresant 1n the Mowrah zsed aeal ars highly tonig.

Zaponins are gl erosides wibth oa sugar smd an aglycone molety  Joinsd
togetner. The owoup aliached Lo the ugst in & glecoside 13 witen
et red bto as  the A&l Loorms i AL v Cone Mulry 15783, The
fimes c2iacred to - Mowrin) has

poen termed &8 Bassico acic waenec 197510 Mansy glvoosides ooy an

roots,. barts. fruaros and Tes.en of varitouws plantz (logre et ad
1710, Blecoanides v wsuall v well orystalliired. colowless by bter

suleds. scluble 1n waler and «lrohol (Hest sk ol 172&). th has  oesn
Feparbed tnal btha giroups attached o the suga-s  in Lhe natwzl
glvcosides are generalls. gquite comple.. Howe .o, th T Bt 2 SR -1
= = i

alwa.s tihrough condensation of an alvonolzc o phenol i §.oro vl

wrth khe glivcosidic h,dvo.vl ol the sanar.

Mary awchors nave slucidated the briterpenoid b vlture of  sautain
tHesawood and ron 19450, Harinoaran et o al 1900, harbarnes 1975, Mttt e

1975y Mali, and Danch: 1777000 The brtlerpenoids &te e compounas

moen 21 2Yeto DaESD U0 Bl. 1HULPENE il LS WhILH ar s e Ly &
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Harbor e 17277, The oo pEnna ds al ¢+ stated o Lo colodrle=s.

pEcauss of  their  lact of chemical reacty «rtb.. LAaponing AT
ddyCuFr des O Dobth Leiterpensn and sierols and ha.z Leen deteclaed in

Man ¢« NER.E Aw WA &2 T v Sugad mnit= &b
pEsng Lhe commod Lodonon b floe WG @&I0r  ClRSsE8 O S&DCNIOS.
azcarding to shruotwral farmdas, sce Lhe trtberpenoids fourad oo

RUOLO BARONINS Fepressntsd by tioscin (Beorae

19&E, . Ine presencsd of SAponing 10 Spinach., &=garagus  and  horse
cheslnol kes alsu been demonstratsg Ly beorges 1155585,
The szaporinsd niave heen Class1iied o the basie of thsir actisibs
sbhrnctw e, Al{alia zaponsne are coaprised of e#tlzast whees aidisrany
wpes (Federson et al 17&E7y,  and mo.abean saponins have  been
zeparaiad 1nto five (ractions whicoh ditder 10 theee zetli.rb.  (Fertd
195%) . I 1wel,  Ueuras had  desonstrated hat saporons have &8
propsy vy tou snheti b Lrypsio xnd groteineses bthereb. ., the.  wowld
Jiwnat the digestibiliby and atslicabson of  mwratemrns Jboodhaa b0 andg
Shils 159 .
Srocording 1o Malbsr =26 &t Lot caponing are Littid in, tazte.

sLhaby o przoicidal acbion and are suideoe active agents with  zaap

tire proparbies and can bBe detzcted by  Lhewr  abiiitbhey oo cauvos
foaming ang nasnclivsts of bloaosd, The hasmol e 1ndens (H1y  af  the

roetls purrfieda HMowran o@ed  S300R1n <55 assssod oy

Mults 0 1T778. The author su=pesmisd 1 om] of raobat red bloog cell 1n
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1

V.8 mg saponiiin. Une s llilitre of puifer piluz 2 omd oF well

BLUCDEHSION O, 20 a3 the control. the lotal weigonb uf  the rescloion
&

myLEure (Ve o odiwided by bthe smallesl  weight  of  zaponin whiich
caussn complets brealdown of &l celis 4drall hawsodlozis) was

e.presssd a5 Lhe hagmalviic inde.. ne Modralh Saponia 16 culcuits
geraater than .4 o cadsed tall ha@sandv-1s &b lne 2nd of  Z0n. Thids

the hasaol vieo 1nde. of Mourall sapanin was Satocdalated Lo e D00l

industecally, Saponins gre Lied as foaming &aOenis i roul baer R ]
ather froth. drmint e Man e and Looger 1947, bBeorge  (1965) Fracd

gencnstrated Lhae uss ol sacoiuan 100 Comme vial sontheste of sterc dal
MIFrMEIEs. AUuoording to Hasn and Rastags (1ol the  =zearon for
saporins i plants had been slimulated by the reod Tor readily
accessible sowCes oFf SHpogenins wihocoh cowtad b con.ertad i, Lhe
ltapratars, (o antmel stlersis  otf  therapsdiic  rapor tance. 1 aslon
(1%5'¢%) nad es fisr ostned Whial the zegonin- oresent i S8 9wl
pEce s GfF DIcsCorea. &r& watur SLwod Oof 2Earling aasterial o8 the
ComuerTi &l Senitnssis of prudesisronse anc oihoer SLErui s orofducis.
LADCHLILE DRvEe Lhw Capacti iy Lo Tomn slanle compleness with cholesiool
ang aongEr D rDeead hiydee sy ~beral ds, hersit,. Lt chal esoeral
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admin:starina oraltly andd pareatecelts tethal dozse LEOU. S8 Loty

o e

od. weltant? of Mowrah sesd  fepan.at. The sestd iz umiicated bhat

route could he dug 10 mass: .o higeanl Ls1n 0 Zansed by Lhe sapoaiiia

rezsuliting in dealh gt the anitmal s dies T8 anoe i &. Hokeesr, 1n famans



potential of wpeoresssd Manuwda seed cele Ukl tn the ;atzion of
puftatoss. The burfaloes ted tor 580 days, Feed mi.twe containing
UMEL pesond BB Jevel  ellabiled depresszd sppstits. Thz anloors
ghiser.2d that the drgestabiliby of dry matbter, oruds profein and

crudz Tibrzs Jectined signrricantly when Lhe fesd minlure contained
ubEl At 3R lewsl. The, atitiiboted depression 1n the digesbibrli s

ot nubrresnts to the preesrce of  4.5% orwde sapomins and e £30

. - v v o . L - . - 1 [ — . o b - -
Lapinin present oo o1 alta Hucernsy Lo bthe satvent Wt A W E
~ -— P Nk ] e | o - - - - - I A - -~ PR —~
neld rezpoisinle for depreszant effects on  fesd Cconswmph o, i
Py S - - e v e e b o Pl o - o " P - - G 3
oeoRtTh and o L oatitation ol dewts 10 ohior s Lovnsy et %1 179 snn

B, vaE reported Lo cruxe reLtacrdrilion o g uwth

i ovoung chicls az well as deprreszsion ol egg praduckion in logsers
I kg Ll FR L % sttompr a3y Yoot HE Sy 2 x| e 'f-'“:::!i LN
LRisy WA IYOE . LS A @St POoTALT . (iEvwant ang Fiva L1 M8

tial{a saponin at graded  lesels i

™
-
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CEparied thalbl 1noorpeaTal con

P - - o ~ . U . . - 1 o —— — - G e P R s, - 5
the dist showed Lbol the jeveyl &3 tow as B0 cancsed snliib. tron of

arewmlh 1 chivts. Later HeEswang &t al (1259 reported that 11 Taving

L

nens WL AT sapone &.biacred drom qtfalia o JLLON mapomin auppiloLed

%
i

—4n

#5 drigd alfal+a  mesl depressaed diet  consumplioen followed by

depressaen @ae protduclson. Tt nas been cbhsesesed thal vhen sapono was

weltharang, feroam The Jdier, ego production was  gladuwall s restored o

o onn, N | P - — . - o - Y, - Y P — £ g e, b - - - - -t
Mar. stwllzs have boen conduclsd o chser.e Lhe b g [ A T = s
Y - 3o s e - = -y o Po—— : ot t - - -t B B 2} o - s e R e e
Mowran ssed R&QCnIn (ke Crats. Fradian et al (1508 demimialoated tiad
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X miile e of concentrated Fapunia & teect of  Muawr el aead
admin svered throuwgh stimacn Lug 10 taln,  grodoosd adute  onbesnse
itntlammelion of the intesbine w1l slovoning of  the sdgertcial
eprihelsal cellz witian a fer how s &t ter dosing. Mall . end  Gendio
(1977 gesonstrated Lnal HMowrch sanongn was eatesnsl v Lo po winien
edmini st=red inbraper s lonestiyv. The acthors weaplaimsd  Lhabt dhen
EADONIN «a5 o ally 1nu@sted. 1l perhapi. wss  owlb abhsnorbed  direcll,
Lut caused destihwation aad stoughong of Lhe  superrici sl fayvers  of
the intesbinzg! nwoosal mEabc e folloved by 30LS0S8€ 1nvl AWMAT I 00
thareby rezulling 10 tome dedree ol asbsorpbion of  saponin Lhg coan
damansd psraEaicC Linias. Faitliar Lindanhi st &1 14 =0l
Ander Son 21990 had deaonsbrered Lhat o animal s, oL Sabonindg Here
poor Ly absorbed throuan Lhe 1nlest inmes, ihey 1 Enhor omil Lhiat o LoeAal
ertfaclys prodoced by saponins faussd  deslih wur Lhe biisas duae tw
inflameation i trhe a&lisentacrs wanat. Thio rolanse surdac tant
Sotind Uy ofFf Nowran sapormin winch 12 sntensely 3vv1tanl o macousn
deemni-anzs hes been desmonshrated L. Meoon 197700 Thx  antnos =lalad
that the rritant «ffeclis oo e nasal adaos=za mantiestaed by repesatad
pouts OF Snes tog cesulted whien an operalor sprindled the faums we b
Mowran cale os nseslicrde. #lEu, 1IN g @Ee.dals woerl a g oslh
FELAQARLION WL OLEsrs«d In weanling rals ted for TR devs,  fligus
conlaiming presswe coal ed Mebuada Flokesrz orovsding 18 o 250 g at
Carbuivarelas Paiaor &0 = 19047,

The pharnacoiog cal efftects of Mahuds zesd  Saponins. whi 1s0laced
rabbhit o dootienam and ral Stomach fandus hays ncdicatoa thal Lhne
agdr tron of saponio 1atn organ bath raused  stisal and {571 Lant
ot it foullowsd oy aeath 0! the tresus (Padld g “nd Tanahi I
Gy 2 oirdicant eftert was round to be related to the ronrenbration of
zanot.inn L0 thE paln. The sepomin prothucsd no ofrect on tscial ed
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1]

rabbi b oduodenum mounted 1n Dale’s organ bath w o 1 ma 1 oF  oml

bBatn +lued.s &t 2 mo. olzo Lhgre a5 no stimilant respohse bur the

normal iy Ehmic mo.ements of the tiszswe werre inhibitsd. /Y 8 omg. the

tha ducdenum and the  noromal

5

capontn progucsd a stow cantraclson o
nendgul ar novenent waz almost conplebsl, snhrbibed. dWith subseguent
addgitions of capanin or acaety by noline which 1s (tnown to Causs mscie

contraction, the tisvug ramalned erthar non-responsive oF  gave  a

much dimimishod responses. However, saponin produced no eFffect on the
1aclared fundas steip frram rac stomach, wotla & concentration af O omo

in 20 al baon fluid but 26 30 mg, 1t protiuced & strong conorasblon.

Losapunin. 11 was hepolthesised thatb
the Mahwda flowsr 3 bwing park of the same iree, @might als a2
conlaining some amnount of saponin which could have besn  respongsible
for Jdepressec oarowth rals 2od lowss  food intale cbserved i Lhe
weanling ratz, lTower wmaternal weight gearn 1n the pregoanc rats and

depressed oooawth 10 pups of the Laclating rals  (Chapler

]

8150, stimudant effect of Nahiudas seed saponin had pesn obsersed  on

i
i1

I

apbi L dusdenum and o=t fundes. The steem breslment has besn uzed Lo
denteroy, Saponini present in glants. Thus an atberpl was mads

tar bz owsolate and idencidy saponin 14 present, in Mehooa flower s

-
o
~

te conduot pharmzcolopioal nvestiaabions (o @.glore wnvibero

e effects o alcoholic and eater estracres of  Manude Flowers
o weolated duodetium of  rabbit and  shomach fundus of rat
tobiyectls v Y-,

(oo Lo e.plore the possibilily o rEmoyvind seponin from Hehode

+lowees b, steam breatment snd gvaluating bthe nuberoby @ guealits

v

i Alowers interas ol growlh of  weaniing T &ato



Materials and PMethods

The o periment Vo owas roongeoted 10 theEe ssparaele  stadries.  Shed, 1
was dea1gN tu 1zolacte and rdoentits saponin 1f present o Mlahuga
flowsrz. Houdy 2 detarained. thivitog, Lvhe efvects of  2lootolic end
water entraclies of Mahoda vlowker = on the rapbr b dueodenum and on the
rat shomasch {undwus. In sluwdy . 10vESLIGETION  was  C@rried oul Eo
ervaluate nutritional guality of steam treated Menuda fFlowsr:s  n
teras of grombn of ewanling rats.
fnalytical procedures
1. Identification of Mahuda flowsrs sasponin
The methed for 1aclating sapomn f8cm Mahuda +1owsr = was  char
voesciribed by Moll y and  Sandhie HIRTT . Fifit,  williletre of
dratiiled wabter wes acdded to Sg or sundered NMahude Flowecs xi
the mrave mas 2l low=d to stand for 24 hours.  Une huodesd
willilitre of 95% ettyl aloconel was ohen addsd and  the @mi.we
wag pub on a shal e for 24 howrs. This  was  {oll-wed by tns
addrbion or T8 ml of 9534 ethanc! and the cobtal wolum of  bns

b ]

lr1auwid was madse Lo U508 ml Wil water. the

inal  strengthe of

aloohal was 50%. lthe liguid was &llowed to ztand 29 hows  and
was filierad. THo gram ol achivatcod charoral was added Lo 109
ml of the alcoholic e.tract which was warnsd over steasmn For 15
minubesz wibth occaional sbtriering. b wex Filiersd and  the

recidur weshed with 200 ml sthanal. Ta

the friltrabts, - 3

ot zoiivebdd charonal was atided end ths ar.tuwe was sticrad ong
wREmEd Oy er Steal o Dol nutes. Agawn 1t vaes fiiterea and  he
charcoal washned —ucoesscivel , wrth 1 ml of LB enrt TEY ethancl.
The filtrete and washings  were  di scarded ik Lne absorbed
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EOLOTINR  mECe =lviEd from e charomatl .« nELnn A 0T L
Lohitaining & M Llwe  of pyriding ang aonwolute sthanol 5 o 7
ot Thie ohecooet i e oolomi Was oot allowed  ©o dr .
betwesrn two suocesse e addstrons of  the zolesnt. The first

porbian ol the -lute (app o imatrely 18 ml)  wax Lesteda  with

Pieperaarn -HBuwrchard resgent far the gresencs Of FaDanii. e
first sluvie was wzed o 1dsnbidy 2nd separsleE sspontn G,  ohin

T

Tayer ohromatl ow ofah, Cechnlgues.

#

Thin laver chromatography technigus (TLD)

The thin laver chromatoygr aonical wethod ased uas bhat describad
By Stacl {(1%6%). O sample Spch wa . made nsar one end of che L0
plate (~or prepa ation af TLO plates ses fAppendr . 170 amd 3t
mas allced o di v. The plate wasn Lhen placed sobkh this wend

dipped 10 th= solvent mr.tuwr=2, taling care  LEhat the San@l s

S0l Was MobL ramer wed 10 Lhe deselop
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frnture of cnloroforn-Methanct ~davrer 65 ¢ 785 @ 8. y5 LI

solvanh movad tovards bthe otiec el of the plate. the neap
spat sepraiaed Tnlo CATIOLWS Sompohenhts. The plate  was  redse.ad
aiter an optemal developmont timse for Ue rEgion of 2o hrd
nerahlt of  the plate, and waz  then «llogsd Yo ary.  The
EpotzE‘oones wEre detectad wninag <« i twr2 of  locating coageEnt

tzpraving  solubien: of swipmric acid and  acetic anhiydirs de

resgent (P50 auetic anhvdride and D0 sudphuric &cidr. The
ndentifrealion o the FE o vadus vas Dazed on Tollaoaing

vhebanos $000 ool
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ance wo.20 by he sulrent jront from bhe origan



161

Ta Buantitative isolation of Mahuda flowsrs saponin
Five geam of dried Manvde +]owsers were retluaed willhe 188 mi of

sy s 2beul 198Y. The wi.buly  waw ol Loeed  bo

-

S HEL vor
cool and wag f1litered. fhe ceEsidue vas newlralized by pa2zing
tirtule aumonia chrowan thee Faloerabion Flast . The filter papsr

having the resitduas wWs

Lt

allowsd Lo dry 107 an oven abt 685 L 1or 3

nute. The =apanin w®re  e.bliacted from ohe razoidu

1y
g
o
=
I

it

frlrer paper. wilth pebtrotoun <tiher 1o z2oahlel cpparatbus Foi o4
hotwrs. The sclvent was  alleoewd Lo eveporate 17 preewel Jhed
baat er o brlinyg water beth. The bheater conterraag thz rextdus

Aamt ohe amolit wfF ssulate Taponin wes &F g ved ak by

subscracbing tho bheasl <« woighit.

Fharmacological studies {study 2

The reboil and reb weiahong belusen 1.0 g zrd 200 o respechbivels.
were wveed For the eanperiments. The rablo o duadenum and rab z2romach
fundns wmare teglzted and wers woashed i the perfusion flwid.  Ths
o 83 cm o 1n Tength were  moudiled 10 ph.z2iglonicel
salt zelutron (PSS Lyrwle, for presparslion ses bpoendi.  TI1) using

sulated organ balh a< desorsbed oy Ghaosih (19717

e

The oidtect wr adding ifrerent concentextion ol zaporan prsssnl n
alocoholie and waler ealracts or HManmida (Tower eas 1aveshigacd g
rabbhit duodernugn and el stomach fundus. these et{scls weres recwrded
o the slow aosing deram wsing tne 1roebanie frantald le.er and  wero
comparen anainst thozo wf Acsllchol oire 710 smcos/ml)  whuache has &

swantracrile progeroy Lo pooduace awoscudar conbracks on.
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HZlowhaolilo entractroan o1 Mamudae Flassr o owas obl

1

vied e =oabing 1o

of dvoted Melaoda Floviers 10 182 0l of elnanagl (750 . The  supsraatent
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w=E Frltared aroer 4 ko s, e s lliiiore alouhoclio filesrats o

L3 o

3
1

rMabinda < Jowsrs ggualled 180 au of Mahowdo f1oue

For uater s.traction., % ot Nahuda [towers were soated o0 72 wl oF

fin

digtilled water o 48 hows. Ths supernatent wag filter 8 and  made

to 100 wl wiin @weter. One satlilie-e weter e, tract o HMaheodas

~

~d

o
L

Slowers aogual led 2850 oy of Maihuda flover.

Myutritianal guality of steam tresatsd tMahuda flowsrs (study 357,

1. weenling albinge malde rebts wr the Wisbar strain watahing oetusan
SR oto 4% g oweres fed {or U8 davs. diel contaioona 250 oo of Mabuos
tlorer s powder tto preoside 18 g af Lhe carboredrter, made  from
Mahuatie Flokwers whiin wers steassd fo- W8 moovtes and dev2d i o =60
at BU° L for Lo 4 davs (25050 dieb /grovpy. The composihion ot the

2EMTU diet enained same &

i
-
—
=

ab of 2OMT0 Jdist described 1 Lhaptae
. The dzta oblained on urowlh cats., Food olole  =nd

wElyhtt of thwe grgans, was compaarsd with the corresponding aluss ot

weanting rats foed tago-pengeal greaw (SR deet) or 20 miaubes  pressuls

caot ed Manuda Flowers (U5 Te,el) dieb (25120 diety (Chapter Lo,

Freparation of the Mahuds powder @ Dleansog 100 g0 =sune drr=sd dishodse

flonerzs were abteamed for 70 winubes in a  colander ta cantainer

paper and fan cdried fw L howr. The wparbislly areed {lowecrs wors
Lhnen cub 1nte smell precss Lo prosote guaol desying tn o oven.  The
small pireces vors bhan zpgresd e.enl, on & Yim 4011 ond o.en dirrog =1

2R L For T-4 deve. o Tow moiztuvce (lowers then werse Pepl. i the

deszicator +or 170 I wiich heloed o ool the flawers ond abszorn

tace morsbecz. the crtasp dry Flowsrs eo ohtained «sre geound
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intu o Fime pakdst ond e pawnder eves stursd i air tight plastbic

pobblae. The L o sun dJdrizo Dahode {lowscs squalles 80 90 of  Hebuade
powder. The fahada gowther vas thicwporated wn Lhe Z0MEZ0 dier at he

lavel of 25 g per GO g 2iet,

e e.pecifnent V owmas Cohuucbad ta bthres seperal e stwdios.  Ltwdy 3
Haz councucled Lo 1solate and rdancsfy msaponin 1F gresent, 1in bhe
Mahuda Flowsr s, Wsing columne and tha la.ar chiromziogr aphy
cerhni gues. Tro mrady I phat mecoioayical PNL.2ETI1gAa0I ONE VHE TR
congucted Lo maplore crovibero. the offert= of alecholic and woater

lowers an 1=l aterd duadenum of rabba ©oand fundus

W
)
4
&
&
G

IERE W a:Tul i

AT iad Uty Lo evaluace ho rwtrit ronal Gl L

r

of reb. BDLud. S owas

af the steam breated NMahtda ] owsers.

Tho f1rzl elute trestoo with  charcoel . collocbed  Che ovant ool
chromatogram  {(stwdy 1) gave pos=ibi,e reaction il Lisbermanm
Burchard reagent (appwarance wi pent colowry (omtorming LOE prosoncs

Zagohant 1 Lhe flahuda F1oder 5.

R3]

[

The L cechnagud applied to sepzreace -spomen e iibited Lhe prozones

sic i berowmn dot atter sprasing the looalion

o,

pind roludrad ban

reagent. The pint culoorasd pand Sterled disappesring afbter 5 nindbes

2

b room CeEmper 3baro but on h @ plete for 28 minuies  in 3
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Figure 5.i Photograph o-f TLC plate showing the presence
ot saponin in Mahuda -flowers
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Figure:5-2 Tracing of TLC plate showing position of
saponin separated from mahuda flowers.
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Figure 3.3 Response of alcocoholic estract of Mahuda

flowsrs in rabbit duodenum.
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FResponse of water extract of Mahuda
Flomers in rat stomach fundus.
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Figure 5.5 Response of alcocholic gatract of Mahuds
flowsrs in presence of Acetvicholine in
rabbit ducdenum.
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containing 3 mg crude
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