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ABSTRACT

The phenolic constituents of the leaves of
Ricinus communis L. have been investigated by
paper, thin layer and column chromatography.
Spectral (IR and UV) analysis and high performance
liquid chromatography (HPLC) were used in
identifying the isolated components.

Nine compounds were characterized. Three of
these compounds are recorded for the first time
Viz isoquercetrin, 2,5-dihydroxy benzoic acid and
(-)-epicatechin. The six known compounds are
rutin, hepyroside, gquercetin and chlorogenic,
ngochlorogenic and gallic*acids. Hydrolysable
and condensed tannins were also detected.

A1l the flavonoids isclated were of the

flavonol-O-glycosides,

INTRODUCTION
Plants of the Euphorbiaceae are of considerable economic

importance, and the products obtained from this family
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Isolation and Identification

include oils, various alkaloids and flavonoids (Rizk, 1968).

Castor bean (Ricinus communis L.) is naturalized and is

cultivated in Egypt for its medicinal importance.

The leaf of Ricinus communis L. contains rutin (Rizk,

1986). Moreover, the presence of quercetin and hyperoside

in the leaf has been reported (Khafagy et al., 1986).
Chlorogenic acid, neochlorogenic acid, gallic acid and an
unidentified derivative of herbacetine were also isolated from

the plant (Rizk, 1986).

Phytochemists and chemotaxonomists are attracted by
the importance of secondary plant products of which pherolics
are the most important. In a continuation of the phytochemical

studies of Ricinus communis L, the isolation and identifica-

tion of some phenolics from the plant leaves are reported.

MATERIALS AND METHODS

Plant material and germination

Castor bean seeds were germinated in ordinary garden
soil?'in growth pots (Mayer and Shain, 1974). The pots were

taken to a thermostatically controlled growth chamber

#C0,=Zero, HCO,= 0.7625 mwq/1, Total organic matter=9.9.%,
oxidizable organic matter= 2.2507%, Eluk density= 1.074
gm/cm 2, Porosity = 49%7 and Soil texture=% of sand=737,
silt=16%, clay=117.



200

Delta J.Seci 16 (1) 1992
Khogali et al.,

ad justed to 25 £ 2°C., After complete germination (15 days)

the grean leaves were obtained.

Fxtraction and isolation of phenolic compounds

The leaves were dried then powdered and defatted with
ethyl acetate, extracted with methancl and concentrated. Hot

distilled water was added to the extract and after cooling

the agueous/methanolic solution was filtered (Thieme and
Khogali, 1975).

Flavonoids
Half the aqueous/methanolic extracts was concentrated

and applied to silica gel column.

Phenolic -acids, free aglycones and (-)-epicatechin

The other half was evaporated then subjected to
continuous ether extraction. It was then shaked several times

with water. The etherial layer contained the free aglycone.

Tannins

Tannins were detected in the aqueous extract of the

leaves as described by Shmidt et al. (1955).

Standard methods of purification and identification
of all compounds were followed (Mabry et al., 1970, Harborne,
1967, Markham, 1982) as well as by comparison with authentic
samples. Also cochromatography with pure samples was employed.

Acid hydrolysis was carried out using 2% H)S0, for 120 min.
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Paper chromatography (Pc)

Filter paper : Whatman No. 1 and 3
Developing solvent systems:

Flavonoids (Harborne, 1984)

BAW : n-Butanol-acetic acid-Water (4:1:5)
HOAC—HZG : Aretic acid-water (15%)
PhOH-H.,0 : Phenol-water (3:1)

Spray reagent : Zirconiumoxychloride (?rOClZ) 2% in methanol
Sugar moities of flavonoids (Lewis and Smith, 1967)
BAW and
BPW : n-Butanol-pyridine-water (6:4:3)
Sprav reagent : Anilin hydrogen phthalate.
Aglycone moieties
BAW and HOAC—H20.
Spray reagent: (ZrOﬁlz)
Phenolic acids (Marborne, 1973)
BAW, HOAC—H20 and
BEW :n-Butanol-ethanol-water (4:1:2.2).

Spray reagent: Ferric chloride (FeCl3) 5% in methanol

Thin layer chromatography (TLC)

Adsorbent : Silica gel plates (20x20)
Developing solvent systems:
Aglycones
BPF : Benzene-pyridine-formic acid {36:9:6)

Et0AC-MeOH-H,0  : Ethyl acetate-Methamol-water (30:3:2)

Spray reagent : ZrDC12 and Fe613
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Phenolic acids

C-EtOAc-£ : Chloroform-ethyl acetate-formic acid (5:4:1)
HoaC-C : Acetic acid-chloroform (1:9)
FtOAC-B : Ethyl acetate-benzene {9:11)

TCA : Toluene~-chloréform-acetone (40:25:35)
Spray reagent @ Fe013 (5%) '

The ultra-violet (UV) and infra-red (IR} spectroscopic
analyses were recorded by Perkin-Elmer lambda 48/Vis and
Perkin-Elmer, recording IR spectrophotometer model 1430
respectively. For High performance liquid chromatography

(HPLC) Perkin Elmer series 38 liquid chromatograph was used.

RESULTS AND DISCUSSION

Fxtraction of the dried leaves of Ricinus communis

revealed eight phenolic compounds: four flavonoids, three
phenolic acids and (-)-epicatechin. However, one of the
flavonoids; isoquercetin and one of the phenolic acids;
2,5-dihydroxy benzoic acid, as well as (-)-epicatechin were

detected for the first time.

Neochlorogenic acid which has previously been determined

in Ricinus communis (Rizk, 1986) could not be detected under

the prevailing experimental conditions.

The chromatographic data of the isolated compounds in

different solvent systems are given in Table 1.
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UV Spectra were measured after the addition »of the
following reagents separately to the methanolic solution of
the flavonoids: aluminium chloride (A1C13), alumininum
chloride/hydrochloric acid (AlClB/HCI), sodium acetate
(NaOAc), sodium acetate/boric acid (NaOAc/H3803). The absorp-

tien maxima are shown in Table 2.

Isoquercetin {(quercetin, 3-glucoside) was identified by
its chromatographic and spectral analysis Chromatographic
investigation of the separated aglycone showed that it
possesses the same Rf value and UV-spectral analysis as
quercetin. It was also undepressed upon admixture with
authentic quercetin. The Rf values of its sugar moiety were

identical with glucose (Table 1).

The infra-red spectrum of 2,5-dihydroxybenzoic acid
revealed the presence of a phenyl group in the range
723-756 cm_l), hydroxyl groups at 3121 en ! and carbonyl
group at 1752 eml. The IR-spectral analysis of the identified

phenolic acids are shown in Figs. 1-3.

(-)-Epicatechin is detected for the first time in R.
communis. It was characterized by its chromatographic data

and [R-spectral analysis (Tab. 1 and Fig. 4).
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Flavonoids, phenolic acids and (-)~epicatechin were
also identified by HPLC, using pure standard for qualitative

comparison (Figs. 5 and 6).

Both hydrolysable and condensed tannins were detected
in the leaves of R. communis. The presence of the two groups

of tannins has not been reported previously.

The data obtained, so far, show that all the glycosidic
patterns are flavorol-O-glycosides of quercetin. The different
phenolic patterns are related to their occurrence to the family

Euphorbiaceae.



205

Delta J. Sci 16 (1) 1992

€92°6LT2 €6 (L2'922 €Ov  £92°622 wGe'SSC 992°€22  207'99% 2a2'522 £I9°22¢  692'69Z2 Qictenc apisouLIni-g-h
" w9z osg oLz DeL 02 oL s 0% o2 atn 52 09 @pieogantebogap
132'622 @s5C 262'szz £0%  L22 LZZ 0%t 622 SCn'Csf ec2'eaz ogn 26 §9C  #ppsaangd-g-p
292°L22 20 eLr'ezz snm pLRtsz2 €29 oez'gee [ 1) p22 £2¢ 952 €L (by uiisalanp
£ n. “ < £ 13 -1-EJ ]
08 i/aynen aynex 138/ 12Ty [&=14] QRN HOM prousaety
nu.:u *qu .
Suixdw jwdidradg

m-:oo_.nu:, -_ou.-::du«m ug uv_—oamaﬁ: Ayt 4O wniydasd-pn  tZ2 ALAe]

“_nh [\[4 Azouways

Do 51 aspjdajat

0s &1 aspanth

231314 (2w i&ling

es $s 5 VTSI TR T03-()

St -1 an 49 te PYae sfeabosaiun

pioe

&C ou F4+4 0s 29 AforudgAxoipdAgtil-g '

&1 (44 0s £ Li PIO® IT0IuddAxolpAylR=c'Z

[ ELRERSLIETF

s¢ §7 69 - apitoujini-g-n

69 55 34 Do apisoysagab-I-h

€9 w5 14 1 apyegantb-{-p

e’ 91 780 £ (0} wi3adiang

mv—o:n)s—u

pil E=3¢033  J-DH =D yINII-] au.._'xnu:uuuuuu 443 ' Mdé A HOWd n.nx.....quz Av's #Punsown

FATY v} ooty 4y 33

*ETUNME0D ‘W 0 SIARRT Byl wOl) PAYNLOS] Bpunaduoa ajfousyd Ayl 40

sangan g oL sty



1992

16 413

L

3C1

-

Delta J.

“Uz no }~jon
aH MO,
(X
¢ ook 3.@;2. CH—CO0 - § %

MAZX 10000 T

WAX P00 T

) Y % Lg.
/| %\ iV v ig j

L~
J MIN10.0G T

4000 3200 3OCO 238G 2000 [EEE) 1000 300 Cu- | Mino00 T

- _ anse 300 3000 2300 2003 (1.1 1500 200 Ca-q

Fig.1 IR apectiun of 25 dirdrexy bentoie deld isolared trem RLgommunis fedyes :
. Fig. 3 IR spectrum of ¢hloragenic ocld isslofed fram R commusis Jeavies
o .
Mo ox : . OH
Io |l@l°=
cooH [l

. B WAX 100,00 T OH  OH

HAT 100,007

. = AL e
<\\ % §> g™ | ?%. { )

wl_ Min+0.COT
3000 2:09 2090 1863 190G 305 cm-|

4000 3500 M00 2300 2000 1

* 1360 Inoc01

200 CM-1

Pig.2 g apec:
specirum af gelhe Ak nolated from R. commumis  |eQVES

PLE.4 IR sprcirum af (-hepleetnchin nalabed im A, cammonts (2O €5



207

Delta J. 5ei 16 (1) 1ug?

la

o, ITs

Ue Iy

IR W VN RN N GRNU EE N Sy S

Plg. G:HPLC - onalysie of Flavonols isolcted from R. communis ieaves

l«Rutin ; I Quercerin ; IT = Isoquercetrin ; ¥ = Hypuroside

S ¢ Standrd i U Unknown

Retanrion time ty » 6 min. . Perkin Eimer series 3 B liquid chromatograph .

Column onaiyticel HC = QDS , Solvent | X acelic acid - methonol {9: 1),
rote of flow 2mi/min. ; femp, = 24 C , detectien : UV detector .




208

Delta J. Sci 16 (1) 1992

b

20

fime (min) .

ig.S HPLC - onalysis of phenolic acids ond -(-) epicarechin? isolated from R.commuais leaves
S » Stondord . U« Unknown
tas Retention time (min) , Column gnalyticol MC - ODS . Selvent | % otetic acid : methano! (9-1} .
rote of flgw Zmi/ min ; temp = 24 € , detection : UV detector

n
5 |V

Compound

1+ Gatire qcid 216} 218
2-2,5= dihydrory benpale 1549 {416

acld
Y+ Lhlorcpenic ocig 426 4 28

4= ={-) Epte atechine za % 123 60

E1-)



209

Delta J.Sci 16 (1) 1992

REFERENCES

Harborne, J.B. (1967): Comparative Bioﬁhemistry of flavonoids.
Academic Press, London.

Harborne, J.B. (1973): Phytochemical Metheds. Chaphan. and
Hall. London. New York. 34-37.

Harborne, J.B. (1984): ?hytochemical methods. Second edition.
Chapman and Hall-London. :

Khafagy, S.M., Mahmoud, Z.F. and Abdel-Salam, N.A. (1986):
Euphorbiaceae. In: The Phytochemistry ofuthe flora
of Qatar.ed. Rizk, A. Scientific and applied
research center, University of Qatar. 143-144,

Lewis, D.H. and Smith, D.C. (1967): Sugar alcchols in fungi

~ and green plants. Methods of detection and estima-
tion. New Phytologist 66, 185-192.

Mabry, T.J., Markham, K.R. and Thomas, M.B. (1670): The
systematic identification of flavenoids. Springer,
New York 37-39.

Markham, K.R. (1982): Techniques of flavonoid identification
Academic Press, London.

Mayer, A.M. and Shain, Y. (1974): Control of seed germination,
Ann. Rev, Plant Physiol. 25, 167-175.

Rizk, A. (1986): Euphorbiaceae. The phytochemistry of the
flora eof Qatar. Scientific and applied research

center. University of Qatar. 142-144,



210

Delta J.Sci 16 (1) 1992

Shmidt, 0.T. in Paech, K. und Tracy, M.V. (1955): Moderne
Methoden der Pflanzenanalyse. Band 3, Springer-
verlag Berlin-Gottingen-Heildelberg. 524-525.

Thieme, H. und Khogali, A. (1975): Uber das Vorkommen von
Flavonoiden und Gerbstoffen in den Blattern

einiger afrikanischer Acacia Arten. Pharmazie 30

(11), 736-743.



211
Delta J.Sci 16 (1) 1992

I LY | RV PG | U DPCTORS | EEU
R.Communis ¢4 I ls e

NE—— ,__-,L:.:.:fx By e eIl Pl 10 aaslex
LS SPD LI WU PR SUFS |15 L SO A e bl e x

el Gt B Bopaaadt Bt Lt (W PYPLTING WL NCIRNN | RS-

dy e VO B L e o pddle Lt s Ricinus communis g e

bl Gl el S Gk LS e Gty e 5 pii!
Dt o D Ll L VY Sy o loe il e, 3as
oty HPLC  _Jt Liadlcos Gite ol S Al 3t Bain ! G,
Edmidt Sledl e e Ul e gt e le Gyt oY B Ll sde sy
DA M ol LS LS s el 3

E——h—fgﬁdtfiwhb (Hyperoside,isoquercetin* quercetin, rutin)
e T LU I P SO URC ST L C ) S PRV ORI L | RPN [ [

e @k e bt S B St e Y ( epicatechin® )
o AL e ANV ey il e ol i Y e e LS ada
b R Gegerally AES o BIY Eegr dpay e s V1 501 ClMS,
el

c,\@j_‘i___.i__\.__“) 3_;—'~ 3)}-"‘;5-"- oo L‘.’:‘::"-‘”)}S-j‘ ! L‘,\JL:J\ i .J_'q'j
oSl O Joigd D6 sgene Y Lo o 3hiaalt



