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The aim of this work was to determine the total ahthraquinone
glycosides present in the leaves of the naturally occurring

Cassia didymobotrya Fres., and to study the basic pharmacognostic

features (microscopic and chromatograpnic). Senna, a drug from

the same genus, was used as a basis for reference.

 The results Dbtalned indicate that the plant contalns anthraqu1none

glyc051des, accnunting For the repurted purgatlve actlon.

i . The total anthraguinane content calculated as séhnqside B ih
~ the dried plant material (leaf) was found to be 2.1%.

~ Thin layer chromatugraphy ‘revealed that three UF the anthraqunUnes

fpresent in Cassia didymobotrya Fres. did not occur in detectable

quantltles in prepared senna, and that the two maln anthraqu1nones
detected in senna, s ’

(858913 angustifolia, Cassia acullfolla) aloe-amodin and rhein,

{Wuere“aISU'present in Cassis didymobotrya although in lower
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2 INTRODUCTION

Cassia didymobotZya Fres. belongs to the order Rosales wnd tne

family Legumincsae. The family is the second largest amang the
flowering plants and contains 600 genera and over 13,000 species,
including more important drugs than anyvother. It is divided into

the subfamilies Papilicnaceae, Mimosoidae and Caesalplnlodae, cuntalnlng

about 377, 4O and 133 genera respectlvely.

Cassia dldymeDtIya belongs to the subfamily caesalplnludae i3 0

The plant is a shrub which is-usually 0.6 to 4.5 metres high
with compound leaves mostly 10 to 30 cm 1Ung which bdntain 8 to 18
pairs of oblong elliptic leaflets 2 to 6 5 cm lnng, B.6:tg-2.5 cm wlde
mostly rounded to obtuse at apex. 2
The petals are bright yellow 1.8 to 2.7 cm long, I:to l 6 cm wide.
There are 10 stamens with stralght or nearly straight Fllaments, two
large anthers, five medlum ones and three small ones. . The pods are oblong
and flattened, about 8 to 12 cm long - and 1.5 to 2.5 cm wide, dehiscent

comnregscdw

and not winged. The seeds are 7 _. ~ in the same plane as pod,

oblong, apiculate.near the hilum, 8 tD 9 mm. long, 4 to 5 mm wide, and 2.5
mm thick ( 16 ).

. The plant ueually occurs by lake ahores, rivers and other damp
:placeslln upland rainforest, grassland and woodland. It is also

; cpmmnn in old plantations and in hedges near buildings. - It is widely
- distributed throughout Eastern, Central and Southern Africa (16:Ys
In Kenya it has heen found growing nataraily in Central, Eastern;b

~ Nairobi, Nyanza, Rift Valley and Western Provinges ( 12 ).

Vv The plant is reporced to.be poiaonous. .
~ The poisonous nature of the leaves of this plant has been mentioned
;_fby KOKWARD J.0. (1976) (2) and by WALKER 3. (1929) (4). Kokwaro
* indicates that an overdose in the use of leaf decoction could be
fatal, while Walker states that tne foliage is poisonous to cattle.
- METTAM (1) demonstrated that doses of 72 to 18% g (10 to 30 fresh

leaves) of the plant are lethal to sheep causiig intense inflammation
& .of the intestinal canal (gastroenteritis).

;yfhe use of the leaf as fish poison (15) has be=n reported by BRENAM J.P.M
fqnd GREENWAY P.J (1949) (7). The rabbit reacis to the material by softish
fitnnls after ingestion of a couple of leaves and by watery diarrhoea after
‘inngestinn of a greater guantity (1). WATT (1) has referred to the plant
'ffuild senna. Observations that stock do not browse the plant have

: _made locally (15) and a3lso in Queensland {i).



In spite of its reported poisonous effects, the plant has been put
intp medicinal use for varicus purposes among some indlgenous
V'communities in Kenya. The Luhya have ussd the burnt leaf ashes to
'l streat skin discoloration ﬁspically (2), The Maasairuse this
’[ ?ul'senetoi" as a purgative (about a'dqzen leaves ﬁ: a dose) and as
" an antimalarial (1). A Kisii medicinewoman (15) clsimed that burnt leaf
“‘;_ashes of "omobeno" could resolve enlargement of the spleen in
{ffschlldren if the ashes were drunk with water daily Far two weeks.

T Several other claims regard1ng the medicinal value of cassia

;fdidqubotrya have been made by the Luo and the Luhya.—

',The leaves are cooked and the decnctlon drunk in cases

s’of gonorrhoea and for backache 1n women. A 81mllar

7lfdecuct10n can also be given to weaned childred in thEIT fuud .
:‘ﬁ.to act as an appetizer. The bark and roots are soaked

Tﬂjihlmater and the resulting solstiun drunk as a purgative

.z“aﬁd emetic. Leayes are boiled with water and the decoction

‘drunk as a cure of stomach troubles. Dnsss vary from

. two. to five glasses (2).

leaf_and raat are reported ta contain anthraqu1nanes, thus

"nting for the purgative effects (1). The hark,cuntalns tannin
used by the African in Kenya fur tanning (13). A trisaccharide,
Sg:sndjsholine'hsvs been isolated from the seed. A small
Bfwan~alkalnid casseine C,.H, 0., N, has been isolated from

: 33570,
3) GITHENS (1349) (10) suggests that the plant is of

alue as a purgatlvs diug. >

u;nones occur in the monocotyladunous famlly L111aceae
’eral dlcotyledonous families, namely, Rubiaceae,
ae,_Folygonaceae, Rhamnaceae, Ericsceae, Euphorbiaceae,

,fSaxifragaceae, Scrophulariaceae, and Verktenaceae.

ﬁmilvafives of anthraguinone present in purgative drugs may be
%phénbls'such as shrysophanol, trihydroxyphenols su.h as
tgfrshydroxyphenols, carminic acid. Other gruups also occur, sucl
-CH ) chrysophanol, hydroxymethyl {-CH UH) in aloe- emodln,
f(-CDDH) in rh51n and carminic acid (33



The anthraguircne glycosides wnich

~ir='1d~ olucorhein and gluco zloe-gwodin, . Tne

1551iAa %necies

structures of some

Qﬁf uhe aglycunes found in cassia spec1es are given Below.
R Aglycone
| T B - i
! - H - Aloe-emcdin
- H  Rhein: '
- H Chrysophanol
- OCH Phyécibn
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or le:arent. Dianthraod
S of Massiz, ﬂheuw ard Puamnuu; the sennosides (etructures of which

7?f :are given belum) aTe tie best examples. Rheidin A, B and G

- which occur in senna aug rhubarb are heterodlanthrones and 1nv01ve_

? Vach emodln, rhein, chrysnphanul and physc1an €3 )«

:T TheAsennnsides have the Folldwing structures: -

Senncside

Sennoside
sennoside

~ sennoside

.0 m D

~ sennoside

ygflthe Fact that C8551a dldymabotgya contains anthraqﬁinones

eumenteq, the plant has not been given adeguate consideration
Apnssihle source UF purgatlve drug that could be put into

] use. The aim of this research prugect was to carry ouf
pharmacngnastlc study of the leaf of this plant and to

ne the tntal anthraguinone content in the leaf.




3. EXPERIMENTAL WEBRK

o | Collection of Plant Material

,The initial plant material for identificatian'uas collected in
Riosiri area of South Mdbirangd Ehacﬁe-Loeatidn in,Kisii district,
:slﬂin October 1984, and identified at the East‘AFrican'Herbarium

~ Nairobi. The rest of the plant material uaed fdr the experlments

A dwas obtained from the banks of Nalrdbl rlver next to the University

'_of Nalrdbl Sports grdunde.

T3,2" Macroscopic and Micrescapic'Examinatidd of Fiaht Materiglﬁ

fﬁe-ieaf was examined maCTDSCdpidally and the'stfuctural featured

;méie'found to fall within the description given earlier (page: 2-:.)%

7A;diagramatlc presentatldn of the macrnscoplc features of the leaf

nd . leaflet is glven in Flgures 1 and 25

ansverae section of a fresh 1eaFlet ‘was made on a micrdscuplc
Ilde, cleared with chldral hydrate solution and observed under

leUD) apd high (X400) pouwers of the light microscope. Fig _rb
gyyeera diagramatic view of the features noted in the v

gnaverse section and described (See Results P. 1l )3‘

tAfur_ligniFicatiDd,'the Phldroglucinal>Test waa done an a. -

tranaver section dn a microscopic slide. Tuwo drdps of

& ated hydrdchlnrlc acid was added covex-sllp put in place

n_uf the lower epidermis of the.leaflet Qas peeled off,
Q;fh:chldral hydrate and observed undzsr low and high power
iéh%_micrusddpe. The stomatal and epidermal cell arrangement
rved (Fig. 4).



3 perta. :ihe first: {REp
nfﬁéa used for he tests whéh Fresh fﬂc second pbrfinh uas_dri:d'
A "_ oven at 50°C for 24 hours, the third portion ‘ s ‘ » k
b21ng dried at room temperature ’Dr one moﬂ+h The Zried leéves were
pomdered and stored in a well corked sample cgntainer.in'a'dark

iﬁﬁker_until used.

The potassium hvdroxide test

Some powdered plant material was placed on a clean uwlte tile and
'":_rups of alcoholic solution af ‘potassium hydroxide added.‘ The cnlnur-

bserved For anthraqu1ncne reactlow.

iBupntrager‘s Test

“}g;iof plent material (Cfushéd’ifﬂffesh;.and"pardered if:dry)
u;led-in about 10 mls of 2M hydrochloric acid for five minutes
:iifefed through Whatman paper No. 1. The filtrate was cooled to
gmﬁérature,and extracted with an eqgual voldme of carbontetrachloride
swirling tD avoié the formation of emulsion.. ‘The carbon |
'hlurlde was then shaken with halF its volume of dilute ammoniz

‘The colar change in ammonla layer was Dbserved (L1

aﬂified Borntrager's Test

trager'srfeatrhés réjeated mith the inclusioh of Smls

the
s,found_tn be necessery beFDre spottlng in order to ease

described in the Pharmacognosy lsboratory manual feor
-lege (Urﬂver51ty of London) ¢9) was found to he

'aeparatich of the anthrajuinone derivatives.
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2M hydrochloric acid wae usec vYor bhydroiysis. Thse ex

wF3 cbtained in tug Hay 2

The first method pas éarried out as follows: SR
3g. of powdered plant material was boiled in 30 mls of dilute
hydrochloric acid for tive minutes to hydrolyse the glycosides

into sugar and aglycone, and then centrifuged while hot (sée discussian
‘note 1). The supernatant was filtered off, cooked and shaken with

an equal volume of carbon tetrachloride (discussion note 2) in
separatory funnel, the carbon tetrachloride layer retained and

e Concéntrated‘to 2mls using the rotary vacuum evaporator.

This was used for spotting.

In the gecond method, 5 mls of five percent ferric chloride
solution was included in the boiling mixture during the extraction

pracess described in the first method.

'?'wPoudered senna tablets were treated in a 51m11ar manner as.

“'>fplant material.

Afquhe TLC Process

°

: fwu’methods were found to work well in the TLC process; that described
by HARBONE J.B. (5) and the one described in the Chelsea College
,Fharmacognpsy marual (9).

Uslng the methpd descrlbed by Harbone, the slurry was prepared by
'us;ng silica gel GF 254 m 0.01M Sodium hydroxide solutlpn in

he;ratro 1:2. The mobile solvent system used was a mixture
f benzene, ethylacetate and acetic acid in the rations ek S h
ﬂfter runnlng the plates, detectlon was achveved bv u51ng ten percent

mgthanollc ppt8551um hydrpxlde solutio1 as a spray reagent.

h'tpe Chelsea College method, the slurry was preparéd using silica
el GF 254 in water (1:2). Two mobile solvent systems were used: -

'ent System 1; ethylacetate: n-propancl: water ~ (40:40:30)

1vent'system 2: eihylacetate: methanol: water (77:13:10)
B (Fig. 7). ' |
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The Edelﬁatluﬂ o ng_éwp platss was done in ultraviclet light

"gt'fore spraying ”d 1n gaylignt after spraying.. The epraying
”wreagent used was thwty five percent nitric acld Fullawed by
"f heat1ng at 120% for ten minutes, cacllng ‘and then spraylng

~with five percent potassium hydrmx1de solution in fifty percent methanol.

Certain'aspects of the TLC process uare similar‘ih both methods
fivadopted. , Pl : : . r | 7
E_A size of 20 cm by 20 cm plntES were used. The layers were prepafed;

u51ng the "Dasaga" spreader with a 0.250 mm épplicatnr to give

@ iéyer thickness of 250 mm. The development was done Lnia
91 gm by 21 cm by 2 cm chromatographic tank. 4, :
3 The technlque uspdeas one-way ascending (OWA). Prior to

L development the chamber was saturated and the plate pre- equ111hrated

.j:U1th.moblle phase. Sufficient time was allowed for the mobile solvent

to run,ahaut‘lﬂucm.

f 3.5 T"Determinatian of Total Anthraquiﬁone Content

?{Tﬁé:totai'conteht'dfwanthTEQUiﬁanes was calbulatéd'asvseﬁncside
4S‘1n the dry plant material. The method which was adopted is :
;that descrlhed For senna tablets by the Brltlsh Pharmac0p01ea (1973) (8

;3gfn? pbmdﬁred p;ant material‘mésvplaced'in érnund ﬁattbm,Flaék,

‘D,ml water added, weighed and heated on a water bath under‘reflux
tfﬁf,fifteen minutes, allowed %o cool, ‘weighed and adjusted to the
' :1nal weight with water. This was transfered into a centriguge
tu'i"and contrlfuged For two mlnutes. 20 ml of the supernatant

1;qu1d was transfered to a separatmr, and one drop of hydrochlorlc ac1d

added. This was shaken with two quantities, each 15 ml, of

chlurnform, allowed to separate and the chlorcform layer
disbafded.' The aqheous layer was centrifuged and 10 ml of the
liguid transfered to a round-bottom flask fitted with a
grand—glass stopper.




>ffThe PH of the solntlan uas adJusted tn betueen seven and eughr
A;wlth a five per cent sulutldn UF sodium carbcnate, ZD ml UF

f“a mixture of 8 ml ferric chldrlde sulutlnn and 12 ml water was added
ifmlxed and heated on a water bath under reflux Cdndenser Far

twenty minutes, then addlng one mlllllltre ‘ T

. F hydrdcnldrlc acid and contlnulng the heatlng for a Furthe“ ‘ :
;tmenty mlnutes with frequent shaklng untll prec1p1tate dlssulved.i
?The mlxture was alloued to cool, transfered to a separatdr and |
1extracted with three quantltles, each dF 25 ml, nf snlvent i
Hether DTEVIDUSly used to rln,se the _F]ask The cdmblned extract
és mashed with two quantltles, each df 15 ml Df water and :
Buff1c1ent solvent ether added tD produce 100 ml. 10 ml UF this
mar evapdrated Just to dTyness cn a uater bath and the residue

_1'solved in 10 ml of N pct3551um hydroxlde, and *hen flltered

T  gh a 51ntered glass Fllter.p

flxtlnctldn df the resultlng SDlUtan was measured 1mmedlately* :
dt delay at- a maximum of 500 nm.; The tatal anthraqu1ndnr content
dfalculated as sennoside B taklng 17D as the value of the
dtldn coefflclent E (l% lcm) at about SDD nm.

_-ialilgts were treated similarly.




4. o - RESULTS

"eﬁ,l Macroscopic and microscopic Examination of the Leaflet

;The macroscnplc features mf ‘the leaf and leaflet are glven in :
{figures 1 and 2. The mlcroscoplc Features DF the leaflet transverse

”Sectlun and lower epidermis are glven 1n flgures 3 and &

iRe’g_érding the macroscepiefand micrﬁsccpic features of the plant
material, the following description has been drawn from the
mécrﬁscnpic and microscopic examination: - Erei A

f?Cessia didymabmtiya'Fres leaflet hears sﬁduf”petinlules, entire

“margin and assymmetric base. The surfaces appear smooth but
ﬁiﬁﬁfseme trichomes on erfher side. It has an unpleasant odour and
irterish mucilagenous taste. The trensVerse:section reveals a

s entral structure. The epiderhél éells have straight walls,
hrfaces bearlng unlcellular nnn llgnlfled smooth covering
imes._ The etomata are of paracytlc type. -The mesophyll,

;t‘ng of the pallsade‘layer toward the lower epidermis, contalns
imioxalate cluster cry=tals.° Below and above the midrib

B Ere ‘zohes of llgnlfled fibres and a sheath of parenchymatous

ontalnlng prlsms uf calcium uxalate.

Quelitative Tests for Anthragpinenésb

tests For anthraqu1n0nes whlch were carrled out -gave p051t1ve

7pd'3381um hydrux1de teste gave red culur,
T'Sftest red in the ammonia layer. There was no notable

ce in'cnlcr 1nten51ty betmeen the norntrager s test and the modifie

“nVLayer Chromatography

e

fgrapﬁic patterns obtained using various solvent systems are
eé 5, 6 and .7, and the Rf valuesvdraun tharefrom
tables 1, 2 and 3 respectlvely.



teI'anthféquinnné contenf,‘calculéted Un'dry‘plant A
a'l';US{ing the B.P. (1973) method, as for Senna, :
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qf?In uhls atuay, fresn n]ar* material was found to be inappropridte

- use im: TLE analys s since there was much interference Trom the .
#Dloredrmaterlal and wne gelly-like mass phen crushesd. Dried plant
Matérial was therefure:used. No significant difference was seen
Eetmeen the resulus obtained from the materials dried by the

twﬁ methods,— drylng in an aoven at f1F+y degrees celclus for
jmenty-?our hocurs and drying ar room temperature for one month - |

“hg%less time—cnnsuming,qven—drying_being'prefefred.

Durlng the procnss of extractlnn DF anthraqu1nnnes for TLC.

the fnlloulng Facts were considered: -

Anthracene aglycones are soluble in hot water but insoluble
~in cold water; hence the necessity of filtering the

agueous extract while hot.

Aglycones dissolve preferentially in carbontetrachloride
and are_therefnre easily extractiblé from cold water using

-, this solvent. e

Glycosides are foen'easiiy hydrolysed to give products
ol hydfqusis, the aglycone and sugar modety (3);
Snme’pléhts cuntain anthracene aglyconéé in reduced
form an& if ferric chloride is used during the extraction, )
: oxidation to anthraqu1n0nes takes place. ‘ ;
LG patterns Dbtalned \Flgures SH s and 7) and the Rf values
] ted therefrom compare well with the values obtained e
her authors. According to HARBORNE J.B. (5) when the mobile
'seqvis'a mixture of berizene, ethyl acetate and acetic acid
ratios 75:24:1 at room temperature (25°C) the Rf values
nedrfnr the various anthraguinones are as given in table 4.

methnd (of Harbofne) was found to be useful in the identification

e anthraguirones.

vesults cbtained show [assia didymobot -ya to contain five

gquihunes (Fig. 5) two of which were identified as alne-amcdin
) and rhein (spot 2) using senna - known t% contain aloe-emodin

1ein - as a basis for reference.



6. . cunciusION

.?The anthraqu1nune content of naturally Dccurrlng and

-Qlocally avallable Ea381a didymobot.rya Fres, has been'

idetermlned and found to be sufflclently hlgh to n90981tate _'
'cnnblderatlon as a purgatlve drug. The 1nvest1gat10n e
. of the repnrted leSDnOUS nature was, huwever, beyond

the scnpe of this progect. ihis plant is a pDSSlblE

sﬁurce of purgative drug, its bhemiqal, bharmaculagical

and toxicological evaluation being necessary before use.




7.1

‘1.,Cassia'didymobotiya leaf;i

‘uﬁyleaflet..

7. FIGURES AND TABLES

.Figﬁres

Macroscopical features of

Macroscnplcal features of. Cassia dldymobat ryﬁ

\\‘\.‘._

ileaflet..

' Mlcruscoplcal Featured Df Louer Epldermls

5835513 dldymnbut .rya leaflet._

TLC separatinn;_system 1

LC separation; system 2

ues for some anthraquinones as given
-borne J. B. (1973) (5)..°

' Transverse Sectlnn thraugh C8551a d1dym0bot rya R



Ega was not possible: bD 1dsnulfy the pther three snthraqu1npne‘ ag

ireference standards were npt avallable., By cprrelstlun with the Rf
;vslues given by HARBDRNE (5) it was prpppsed that the unidentified :
fanthrsqu1npnes were llkely to be empdlc acid (sppt ;) empdln (sppt 4)

:and chryspphanpl or r*hyscmn (sppt 5)

3Due tp the effects of some factors such as temperature pf
‘runnlng the chrumstpgrsm the R values pbtalned experlmentally

'ére npt dlrectly superppsable wlth the lltersture values.

e methods in the Uhelsea‘ﬁpllege pharwacpghpsy'labpratpry manual‘.

“gave gppd separatlpn but had no bs51s Fur 1dEﬂt1TlC8tan

tntei anthrauuinpne upntept determlned u51ng the B P :

'bfpr the assay of anthraqu1npnes 1n SEnnm, was Fpund to

er cent of the drled plant msterlal a value whlch ;

es well ulth that ubtalned Fpr prepared senna (2 per cent)
ame methpd. YL e




‘fﬁ; 1z Macruscopicél Featureé g

-~ Cassia didymobotrya leaf
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iShqnth uhiceilular covering trichohe‘

: ‘ppper'épidermis

‘iPaiisade ;éyér mith'ca1ciqm qxaléte.bluéter c:ysfai$ (&)
;ﬁélcium nxéiatF Cluster cfystais 
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