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ABSTRACT

The friuts of Cassta javantea [Linn,, C.
‘stiamea Lam,, C. fistula L. and C.,didymobotrya
Fres, are subjected to a phytochemical scree-
ning followed by isolation and identification
of their constituents, The study revealed the
presence of flavonoids, anthraquinones, chro-
mones, alkaloids, sterols and/cr triterpenes
together with hydrocarbons and alcohols in the

different [frutt pericarps.

‘The physical as well as chemical charac-
terigtics of the fixed otl of the seeds are
determined, In addition the fatty acids of each
individual seed 012 are zdentthed by gas~pzﬁu?ﬁ
enromatography. -

INTRODUCTION

Cassia species are comaonly used in folkloric medicine as

purgatives and also for treatment of joints, spleen, liver

L s : 1,2 : : .

disorders and leprosy *? . 1t was mentioned that the frults
o | : | o . 3

and neart-wood of Cesir1amea Lam. have been used as dyes , C.

+ " - i- | ) - ’ . » - » » .z - . -

fistula L. has purgative activity similar to senna 1n addrl-

tion to 1ts effect against malaria, blackwater fever, blood
. . ' _ : S . \
poisoning, anthrax and dysenteries , (C.didymobotrya Fres, has
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) also purgative and antimalarial effects ,

About seventeen Cassia species are cultivated and grown

1n Egypté. From them C.,javanica Linn., C. siamea Lam., C.

fistula L. and C.didymobotrya Fres. were chosen to perform

the present study on their friuts, which are reputed for
their importenee in public medicines.
'he trees (C, javanica Linn., C. siamea Lam., C.fistulse
L.) aad tie Shrub(C. didymobotrya Fres.) are cultivated as
ornaments in public and experimental gardens.
A perusal of the literature revealed that several reports
appeared on the first three species ebroedSth. Chrysophancl,
L rheiln and aloe-emodin were iscolated from the leaves of C.
javanica Linn, and C. fistula L., in addition to 1,3-dihydroxy
anthraquinone, sennoslides A & B from the latter. Bianthraqui-
none glycoside and kaempferol were isolated from C. fistula L.

flowers, Three plgments cassiamin A,B & C were isolated from

the roots of C.siamea Lam., and the alkaloid siamine from its

seeds.,

Moreover, certain studies were performed on other parts of
the plantszz-zg. From C, Javanica Linn..leeves,o(—and B-amyrin,
kaempferol, kaempfamIESFmethyl ether, kaempferol T-methyl
ether and quercetin, also rhein, emodin, sinapic acid and leuco-

anthocyanin were 1solated and identified. New isoquinolone
alkalolids were 1solated from C.siamea Lam. leaves. Chrysopha-

nol, rhein, aloe-emodin, rhein-rhammnoside and sennosides were
1solated from the leaves of C,fistula L, From C.didymobotrya
Yres, leaves, chrysophanol, aloe-emodin, kaempferol 3-rhamm-

noside, 1isoquercitrin and didymobotrine alkaloid were isolated.

I'nis investigation deals with the fruits which received

little attention in the previous studiec,
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RESULTS AND DISCUSSION

The o1ls prepared from the seeds of each individual fruit
occur as clear liquids, frecly soluble i1in light petroleUm, '
ether and chloroform, insoluble 1n ethanol. The physicalsmd.
chemical characteristics are presented in Table 1. The high“
acid values of the oils indicated the presence of certain
amounts of free acids ,. so these oils are not' suitable- for hunian
consumption (edible o0i1ls should not contain more than l%& frecwa
acids). In addition the i1odine values of the oils are almost
similar to those of the semi-drying oils., The determined per-
centages of the unsaponifiable matter revealed that the oils
contain small amounts of waxes and higher hydrocarbons (edible

oils with unsaponifiable matter not more than 1-2%).

The fatty acids of the seed o0ils obtained after saponifica~
tion were esterified and studied by gas-liquid chromatography

and the results are shown in Table 2.

The percentages of the unsaturated fatty acids amounting to
58.76%, 70.7% & 53.7% in C.javanica Linn., C. siamea Lam.,and
C. didymobotrya Fres. respectively present a further indication

of the semi-drying nature of these oils,

fhe percentage of unsaturated fatty acids of C.fistula L,
as represented by palmitic, arachidonic, myristoleic and oleic

aclds, 1n a total percentage of 33.93% is lower than that of .

the other species,

Tne unsaponifiable fractions of the petroleum—-ether extracts
of the different pericarps were separated into their components
by column chromatography followed by preparative thin-layer

chromatography or recrystallisation and the identified comp-

ounds are presented i1n Table 3.
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The ethanolic extract of each pericarp was fractilonated
between ether and ethyl acetate, Each subsequent fraction
was separated into its components by column chromatography.
The ethereal fractions were found to contain flavonoids and

anthraguinones while ethyl acetate contained 1in addition

alkalolids and chromones,

Alkaloids were detected only in C.siamea Lam. and C.did-

mobotrya Fres, pericarps. From the former siaminine B was
isolated as 1ts hydrochloride salt, 1dentical to that of

the leavesgg.'Moreover, didymobotrine previously reported -

)

in C, didymobotrya Fres. leaves ~, was also 1solated from

the pericarp. Choline base was detected only in C. didy-

mobotrya Fres. pericarp.

A leuco-anthocyanin was obtained from the pericarp of
C. Javanica Linn., only. In addition, traces of anthraquin-

one derivatives were isolated but not fully identified.

A chromone {(cassiachromone) was 1solated from the peri-
carp of C.,siamea Lam. only, which is identical to that pre-
viously found in the leavesgs. Table 3 shows a pilot presen-

tation of the isolated constituents of the different peri-
carps.

EXPLRIMENTAL

Plant Material:

The fruits of C.javanica Linn. were obtained from the
Botanic Island at Aswan, those of C.,siamea Lam. from Zohria

Gardens at Cairo, while C, didymobotrya Fres. and C.fistula

L, were collected from the Horticulture Experimental Garden,
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Faculty of Agriculture in Assiut. All were identified by
the Late professor Dr. F.Y. Amin, Prof, of Floriculture and
Horticulture, Faculty of Agriclture, Assiut University;The
fruits were collected during winter 1981, The pericarpsenml
seeds were separated, dried, powdered to sieﬁe No. 40 and

kept in well-closed dark containers.

Extraction and Separation:

Fifty g. of each powdered separated seeds were extracted
with petroleum-ether (60—8000). The collected extracts were
washed with aqueous sodium hydroxide (2-3%), then with al- '
cohol water mixture (l:1) several times till free from alkali,
then allowed to stand overnight with charcoal. Each extract
was dehydrated over'anhydrous sodium sulphate, completely
freed from the solvent and the dbtained 0ils were heated at

lOOOC for five hours, then allowed to cool at room temperature -

The physical as well as thé_chemical characteristics of

the prepared fixed oils were determined according to the offi-

cial methods of analysis of the Association of Official Ana-

lytical Chemistszg.

The 1ndividual seed eoils were saponified and fractionated
with ether. The methyl esters of the fatty acids were pre-
pared by the usual methodsoand examined by gas—-liquid chroma-

tography.

Half kg. of each powdered pericarp was extracted separately
with petroleum=-ether (60—8000) followed by ethanql_(7o%).ﬂmﬂ
concentratrated ethanolic extracts were subjected to solvent

fractionation using ether and ethyl acetate. The individual

extracts were concentrated. ‘1he petroleum—~ether extract was
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saponified and fractionated with ether. The unsaponifiable

matters were chromatographed over alumina (Prolabo) columns

and eluted with solvents of increasing polarities., The sub-
sequent fractions containing the hydrocarbons and long chain
alcohols were separated and purified over preparative silica
gel G plates, slurried with 10% acetic acid and developed by
pvenzene—-ethyl acetate (1:1). The obtained products were cry-

stallised, dried and i1dentified.

Ether and ethyl acetate fractions were chromatographed

over s8ilica gel (E., Merck) columns and eluted with solvents

of increasing polarities; more purification of the products
was done on preparative silica gel G plates, with ethyl
acetate methanol-water (100:16:14) (system i) or which tol=-
uene ethyl formate~formic acid (5:4:1) (system ii)or with
cellulose plates and chloroform-acetic acid~water(50:45:5)

(system iii).

components of the Unsaponifiable Matters:

Hieptacosane: White micro meedles (EtOAC), m.p. 59°C,IR(KBr),

2920, 2840, 1470, 1370 and 725 cm“l, Co—-chromatography sand

m.Mm.p. With authentic sample confirm its identityb'.

Hentriacontane: White crystals (EtOAC), m.p. 6800, IR(KBr),

2910, 2620, 1450, 1360 and T30 cmﬂl, 1dentified by Co—-chroma-

tography and m.m.p. with authentic sampleg.

_— s . . . o
Cerotic Acid: Colourless micro-needles(Acetone),m.p. 82-8L7(,

IR(KBr) 3230, 2300, 1450, 1330, 1700 and 720 cm —, identi-
fied by Co-chromatography and m.m.p. with authentic Sampleo.

unidentified Straight-Chain Primary Alcohol: Colourless
. | . O . o Y o
flakes (KEtOAC), m.p. 67-69 C. IR(KBr), 3450, 2950, 2830,1ke5

. P -1 . _ : .
1005 and 780 cm lack of material prevented further identi-

3
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fication.

. 0
p-ol1ltosterol: White flakes (MeOH), m.p. 136-37 C, acetate
MeP o 125—2700, identification was confirmed by superimpo-.
sable IR spectra, m.m.p. and Co-chromatography with authe -

ntic samplé.

A-Amyrin: White micro needles (MeOH), m.p. l8hﬂ860C, acetate
M. P o 226—2800, identified by m.m.p., superimposable IR spectra

and Co-chromatography with authentic sample.

B—-Amyrin: White fine needles (MeOH), m.p. 200“20200, acetate
MeDPo 202—2OMOC, identified by m.m.p., sSuperimposable IR

spectra and Co~chromatography with authentic sample.

Unidentified Sterol: White micro-needles, m.p. 180-82°¢ , [ K
(KBr), 3400, 1370, 1275, 1080, 1060 and 760 cm_l, positive
reaction for sterols(green colour with Lieberman Burchard

test); lack of material prevented further identification.

Antiaragquinones and Falvonoids;

Carysophanol: Red residue (Acetone), m.p. 197"800, Uvjk:;OH
i

225, 25T, 229, 288, 433 nm, IR (KBr) 1680, 1632 & 1611 cm,

5,31

1dentified by comparison with published data s, M,M.D.

and Co~chromatography with authentic sample.

Aloe-emodin: Orange-red residue (Ether), m.p. 2300C, UV%?UN{

max
225, 256, 278, 287, 425, 457 nm, IR(KBr) 3L00O, 1673, 1629 &

- -1 . . : : :
1010 em ', 1dentified by comparison with published data5’31

mem.p. and Co-chromatography with authentic sample.

: _ w EtOH ...
EBmodin ; Red residue (Acetone), m.p. 256*900, Uvixmax 223,
, -1
253, 266, 289, 438 nm, IR (KBr) 3390, 1675, 1631 & 1610 cm ,
identified by comparison with published dataS’SI, m.m.p. and

Co—chromatography with authentic sample.
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‘ O EtOH
Physcion: Pinkish-red residue (Acetone), m.p. 210 C, kahax

225’ 255, 266, 288, h36, nm. IR (KBr) 1678’ 1623 £ 1610 szl

ldentified by comparison with published data 5’31, m.m.p. and

co=~chromatography with anthentic sampleg

EtOH 228,
max

258, 431 nm, IR (KBr) 3400, 1700, 1670 & 1628 cm"l, identified
by comparison with published date 05 31

tography with authentic sample,

Rhein: Orange-red residue (Acetone), m.p. 330°C UV ™

sy D.m.p., and Co-~chroma-

Rheln glycoside: Yellowish-brown amorphous residue, m.p. 284 °%¢

UV)iziH » 230, 270, 285 (sh), 239 nm; soluble

in water acetone, ethanol, insoluble in organic solvents., Acid

(sublimation),

hydrolysis yielded rhein (identified by UV data and Co-chroma-
tography with authentic sample), rhamnose and arabinose.
Unidentified anthraquinone: Dark reddish“violet(CHCl3), MeP e
2&500 (decomposition) UV-ling . 280T 295 (sh ), 515 nm, posi-
tive reaction for anthraquinones (Borntragers reactions); lack
of material prevented further identification.

Kaempferol: Yellow residue (MeOH), m.p. QBB"BhOC’ UV‘XEEEH

268, 370 nm, + NaOAC: 27h4, 384 nm, + NaOAC/HBBO : 268, 372 nmn,

3
+ NaOMe: 282, 438 nm, + AlCl3 268, 302 (sh), 426 nm, + AlCl3/

HCl: 268, 302 (sh), 428 nm. Its identity was confirmed by
comparing the UV data with that of authentic kaempfer0132’33

Co~chromatography and MeMePos

J

KaempferOl—B—methyl ether:Yellow residue (Ether), UVAMEOH:268,

max
298, 350 nm, + NaOAC: 278, 374 nm, + NaOAC/H3303: 268, 354 nm,

+ NaOMe: 270, 302 (sh), 402 nm; + A1Cl_: 268, 305 (sh), 398 nm,

3
+ AlCl3/HCl: 269, 305 (sh), 396 nm. TIts ldentity was confirmed
Oy comparing the UV data 32’55, Co-chromatography and MeMePe

with authentic sample.
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| » MeOH
Quercetin: Yellow residue (MeOH) m.p. 315 C, UV)“max , 260,

270 (sh), 376 nm, + NaOAC: 276, 324, 388 nm, *+ NaOAC/H3B03:

264, 392,440(sh),nm,+ NaOMe: 280(sh), 330, 4OO nm, + A1013:
270, 300 (sh), LL2 nm; AlCl3/HCl: 266, 300 (sh), 426 nm.

Identification was confirmed by comparison with published

datagg’JS, Co-chromatography and m.m.p. With authentic sample.

0

Apigenin:Pale-yellow residue (Acetone), m.p. 348-50"¢, UV

)'MeO_H
max

H3B03 : 268, 340 nm, + NaOMe: 2Tk, 326, 394 nm, + A1013
304, 348, 384 nm, + AlClB/HCl: 276, 300 (sh), 344 nm, Idggtég
fication was confirmed by comparison with published data "

268, 336 nm, + NaOAC: 276, 300 (sh), 370 nm, * NaOAC/
276,

Co—chromatography and m.m.p. with authentic sample.

Isoquercitrin: Yellow amorphous substance (EtOH),m.p. 183-

85°Cc, UV Aﬁ:gﬂ ; 260, 356 nm, + NaOAC: 268, 324 (sn), 384

nm, + NaOAC/H_BO_: 264, 376 nm, + NaOMe: 270, 328 (sh),408
om , + AlCl3: 270, 300 (sh),414 nm, + AlCl3/HCl: 270, 300 (sh),
356y 400 nm . Acid hydrolysis yielded quercetin (identified

by UV and co-chromatography), and glucose.

Alkaloids and Nitrogenous Bases:

Siaminine B.: Yellow residue, HCl salt m.p. 23500, UV:Aﬁ:iﬁ'
230, 245, 252, 297, 337, 355 nm. IR(KBr): 3350, 3100, 2800 ,

1630, 1600, 1k10, 1390, 1280, 1160, 1115, 910 & 835 em ™ L.

Its identity was confirmed by comparing the UV data, IR spect-
rum, m.m.p. and Co~chromatography with the salkaloid previou-

sly isoclateéd from the leaves of, L.sdamea Lam§6

piaymobotrine: Yellow plates (CHCl.), m.p. 270*720C;UV>M$22H:
J
290, 354 nm, IR (KBr): 3550, 3090, 2960, 1625, 1615, 1560,

1555, 1500, 1480, 940 & 960 cm"l. Identified by comparing

the obtained results with that for the alkaloid previously is-
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olated from the leaves of C.didymobotrya Fres. 5

Cinoline: Prepared as rheineckate, m.p. 2ThOC, insoluble in
water, chloroform, soluble 1n acetone and methanol, decomp-
osition with silver nitrate gave yellow ppt. Identification
was verified by undepressed m.m.p. and superimposable IR

spectra with authentic choline base,.

Cahromone:

Cassiachromone: Colourless needles (Acetone), m.p. 208~

209OC, Uvﬂlﬂng : 212, 243, 251, 300 nm, + NaOAC: 255, 300

(sh), 330 nm, IR (KBr): 3200, 1720, 16L0o, 1622, 1575, 1150 &
1 730 cm"l. Identified by comparying UV & IR spectra, m.m.p.,

and Co-chromatography with that previously i1solated from C,
: 23 - |

siamesa Lam. leaves .

Leuco-anthocyanin: Amorphous, pale brown (Acetone), hydro-

lysis with hydrochloric acid revealed the presence of pela -

: .
4599 (pg red spot , UviREZEH : 520 nm, + AlCl

rgonidin HC1,
no shift),

3"




Table 1: Physical and chemical charsacteristics of the

Sayed

species .
HM a
> Characters C.javaniea
3
S
3
S
o Colour dark-yellow
R .Odour _ slight
- Taste 1., bitter
0 Refractive index 1.455
Acid value 27.620
Iodine value 98,040
Saponification value 191.700
% of the oil 10,560
Unsaponifiable matter (%) 2.810
Unsaturated fatty acids (%) 58,76
Saturated fatty acids (%) 39,84

24

studied seed oils of different cassisa

- C.stamea Cifistula EM.QMWMW
yellow Y. brown y. brown
slight slight slight
sl. dwﬁdmu sl. bitter sl. bitter
1.483 1.445 1.470
33.660 15.976 28.050

89.920 38.830 85,230
19k 300 182,060  185.300
11.830 10,500 12.300
2.600 1,920 2.270
70.700 33.930 53,700
2T.38 6L4.51 4l , 000

.....................................

......................
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Table 2: G.L.C. bhmpﬁmwm_ow the fatty acid methyl esters of the studied seed oils of different

Cassia species,

A phytochemical study of the frutts of certain Cassia speciles

cultivated 1n Egypt

Carbon No. & Fatty acid Weight % in
Peak WNo, . . - C.javantea C.stameq C. mwwxwa C.didymobo~-
No. of N bonds methyl ester - S _ - Irya
1 12:0 Lauric 3.73 —— 6.49 -
2 14:0 Myristic 8,81 7.3 13,02 15.2
3 14:1 Myristoleic 0.96 ﬁwm. 11,05 tra.
L 16:0 Palmitic 19.70 20.08 32,30 22.0
5 16:1 Palmitoleic tra. 4,80 —— tra.
6 16:2 Palmitolenic 1,80 — — 0.9
T Hmwo Stearic ﬂymo Tra. 12,70 6.8
3 13. Oleic 10.50 0,90 9.80 30.2
9 18:2 Linoleic 30,20 43,70 —— 22,0
10 13:3 Linolenic Hmywo mHywo — ——
11 202k Arachidonic traces — 13.08 traces
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Table 3: Different components isolated from the fruit pericarps
of the studied Cassia species,

Component C.javanica C.siamea C.fistula C.didy-
L o mobotra
Heptacosane + + - +
Hentriacontane + + - -
Cerotic acid + + - -

Unidentified long chain

alcohol - - + —~
B-sitosterol + + + +
SKe-gmyrin + + + +
B—amyrin + + - -
Unidentified sterol + ~ —~ -
Chrysophanol e + + _ +
Al oe-emodin - - + +
Emodin + - - -
Physcion + + + -
Rhein Traces ~ + +
Rhein -glycosides - - + +
Unidentified anthraquinone + - + -
Kaempferol + - + +
Kaeempferol 3-methyl ether + - - -
Quercetin - - traces +
Apigenin - traces ~ -~
Isoquercitrin - - . - +
Unifentified flavonoid + traces traces +
Alkaloids - + — +
Nitrogenous bases - - - +
Leuco anthocyanin + - - -

Chromones _ - + - -
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