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Abstract
The isolation and identification of flayonoid compounds, rutin and quercefin, in the fiuit of

prunus microcarpa (Rosaceae) are described. The flavonoid compounds have been extracted and

separated by paper chromatography, thin - lays.r - chromatography, and flash coloum chromatography,

Two compounds, rutin and quercetin, rvere identified by IH-NMR, IR, and UV. Rutin was hydrolyzed by

2M HCI /30 min., followed by extracting with ethyl acetate. Quercetin rvas obtained fiorn the organic

layer, and the aqueous layer was examined by paper chromatography and showed the presence of glucose

and rhamnose.

The compound rutin(glycoside flavonoid) was quantified and the concenfration found to be 57.081%.
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Introdustion
Prunus microcarpa is a shrub of uP

to 0.5 - 3.5m. high from the Rosaceae

family. Occurs wild in the kurdistan

mountains and it is also can be seen

frequent every where in the forest zone of

kurdistan, occasional in the lower margin

of the thorrn - cushion zone[t]' A local

name of prunus microcarpa in kurdish

language is balalook, arubrc

name is la.pirr;**,*51, and english name is

little cheny. Nothing is' known about its

chemical composition, and iiterature

survey indicates that no work has been

reported with regard to the flavonoids on

the fruit of prunus microcarpa.

Flavonoids are natural Products

which are universally, distributetl in

vascular plants including a large nurnber

of food plants.More than 2000 flavonoids

are describedf2], utmong them flavonois

are the most irnportant group. Most of

these occur in plants in the from of
giycosides. A large number of their

glycosides have been rePorted in

plants[2].

Flavonoids are Yellow Plant

pigments that are widespread in nature.

They belong to the benzopyran derivatives

and are the rnost important natural

pigments, together with the carotenoids

and the tetra pyrole derivatives.
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Flavonoids have a typical chemical

structure consisting of two benzene rings
enclosing a hetro cyclic six membered

ring containing an oxygen atoml3l (1).

(1)

Typical chemioal structures of the

flavonoid and classification based on their
heterocyclic ring.

Rutin(glycoside flavonoid) is the

3-rhamno glycoside of 5,7,1,4 - tetra

hydroxy flavonol(2) isolated first in 1842,
from ruta gtaveolens.

It has been isolated subsequently from
other 40 species of plants under many
names[4]).

Quercetin(3),a glycon of rutin
which was isolated from the leaves of
Eupatorium littoralef5].

OH

OH

o
(3)

It has been found that flavonoids

have significant medicinal effects.Some

flavonoids do support health as anti-

inflammatoryanti-histaminic,and anti-

viral agentsf6],they alsa have

immunomdulatory factorlTl moreovsr

,flavonoids have been found to have an

over all lower risk of getting a wide
variaty of cancer[8 -9].

In fact ,quercetin has been found

to inhibit both tumor promoters[10],and

human cancer cells [1l]on the other hand

nrtin has an important effect in resolving

arteviasclerosis U2].It can reduce the

edema of the low limbs of patient

sutfering from venous hypertension that it
does so by promoting a reduction in
capillary filteration[ i 3].

In the present investigation. we

describe f,or the first time isolation and

identification of two flavonoids(rutin and

quercetin) f,rom prunus microcarpa.

Experimental Procedures

The fruit of prunus microcarpa

have been collected in june 2000 in
Sulaimani governerate(Iraqi Kurdistan).

The &uit was allowed to dry in the
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laboratory and ground through a

wiiey mill and stored rightly at 4Co. 1H-

NMR Spectroscopy:'H-,llUn spectra

obtained using a varian 60MI-IZ

instruments with tetra rnethyl silane TMS

as internal standard. i.R Spectroscopy:

The infra-red spectra were obtainecl using

Beijing second optical instruments

fhctory, WQF - 300 FT IR

spectrophotometer. UY spectroscopy:

Ultraviolet data were obtained using

PERKIN.ELMER HITACHI 2OO

speetrophotometer with recorder. T.L.C :

standard silica gel(T.L.C) plates were

used with 0.25 mm thickness.

Exkaction of Fiar.onoids

In general alcohols are the solvent

of choice for the extraction of flavonoids.

The most useful solvent for all tlpes of
flavonoids frorn iiving tissue is 70- 80Yo

methanolf14].

In this prclcess, the dried powder

fiuit of prunus microcarpa rvas extracted

with different soivents aceording to the

scheme[i5] (1).

To examine the complexity of flavonoid

rnixture in ethyl acetate extract, and

aqueous methanol layer in (schemel) a

simple tw'o climensional paper

chromatography ieclrniqrie has been

performed. The chromatogram lr,as placed

in an alcohol - acid rnixture (BAW
n-butanol : Acetic Acid : water 4:1:5

ahomogenous mixture(4:1:5) and the

second direction was fl.ln in dilute acetic

acid 15%). The solution of rutin, and

quercetin were used as references.

Also thin-layer- chromatography

was used to exainin the complexity of
flavoniod rnixture in (ethyl acetate, and

aqueous,rnethanol layer).

The plates of silica gel of 0.25

rrm, thickness were heated in an oven at

126 Co for 4 min.

The fraction of (ethyl acetate, and

aqueous, methanol layer) were appliecl

with capilary tubes a long a iine (2 cm)

above the rim of the plate. For this

purpose the solvents used were 10% acetic

acid in chloroform, BAW (n- bLtanol : Acetic

Acid : water 4:1:5), BEW (n- butanol : Ethanol :

water 4:1:5), and ferestal (conc. HCl : Acetic

Acid : water 3:30; 10 ) as amobiie phase.

The flavoniod compounds were

detected by spraying with (1% AlCl: in
59lo Aqueous ethanol) and under UV. light

before and after fuming with the vapour

from a jar of concentrated

ammonia.Solution erfi:utin and querctin

have been Solution of rutin, and querctin

have been used as authentic markers[16].
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Fruit powdff (10 g)

Ext. r*'ith petroleurn ether

Petroleum ether extract Residue
Ext. with 80%

methanol

Residue

Ethyl acetatelayer
(A glycon flavonoids)

I evap.

I

+

Ethyl acetate extract
Flash chromatographyt"

I

+

Quercetin

Arnyl alcohol extract
(Anthocyanidin)

Aqueous methanol layer

I

I evap.
Y

Rutin

Flash Chromatography

The column (5x25cm.) poured
with cellulose has been used for
separation of flavonid compounds in

(ethyl acetate extract, and aqueous
methanol layer). Preparatively using 30 to
104% methanol to display different types
offlavoniodsfl6l"

4A

Aqueous methanol extract
Ext. with ethyl acetate

Aqueous methanol extract



(,IZS)Iournal of Zankoy Salaimuni, April 2004,Vo1.7(1) Part A
A Aq 11 1V Ssgf , ,t .44 sit jt- r1;*t; rs;r0,;l

Flavonoid
ftx 100

BAW 15% HOAC

Rutin 43 50

Quercetin 64 a
-)

Table (1): RrValues of R.utin, and

Quercetin in paper Chromatography

Table (2): RrYalues of Rutin, and

Quercetin in Thin- Layer -
Chromatography

Flavon

oid

R1x 100

l0Yo

IIAC in

CIIC13

BAW BEW Forestal

Rutin 50 5l 50 J+

Querce

tin
66 84 89

Hydrolysis of Glycoside flavoniods

(Rutin)

1. The amount of ths aqueous

methanol exfract which is corresponding

to glycoside flavonoids (rutin) was

hydrolyzed with 2 M HCl for 30 min. This

aqous layer was extracted with ethyl

ecetate by using separation funnel and

quercetin which was obtained from

hydrolysis of rutin was identified in this

layer by chromatographic comparision

with an authentic solution of quercetin.

2. For removing acid (I{Cl) from

the aqueous residue an ion exchanger

(Ambertlite) IR-45 (OI{) BDH chemicals

Ltd.. was used and the sugars which were

proposed to be glucose and rhamnose

were received from column, and identified

by[16]:-

Paper Chromatography: -
The sugar solution which was

received from the column was run one

dimensionally by ascending

chromatography in BAUI and BEW on

whitman's No. 1 (7x10 cm) paper with a

standard solution of both glueose and

rhamnose as authentic markersf16].Good

separation of rhamnose and glucose were

achieved with 19 hrs run. The dried paper

was then dipped in aniline hydrogen

phthalate, and then dried.

Finally, the paper was heated at 105 oC for

5 min in order to develop the distinctive

colours[15].

Table (3): RrYalues, Coloun and

Solvents for Faper Chromatography

of Glucose and Rhamnose

Solvent key

BAW: n- butanol : Acetic Acid : water 4:1:5

BEW: n- butanol : Ethanol : water 4:1:5

Forestal: conc. I{Cl : Acetic Acid : water 3:30: 10

Sugar
Rf {x 100) in Colour with Aniline

Ilydrogen PhthalateBAW BEW

Glucose 20 13 Brown

Rhamno

se
61 62 Pale brown
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Results & Discussion
The flavoniod compounds

(glycoside a*d a glycon flavonoids) were

separated from prunus microcarpa fruit by
extraction of the defatted fruit powder

with methyl alcohol and then by ethyl

acetate as shown in scheme 1.

Simple two dimensional paper

chromatography and one dimensional T.

L. C examined the complexity of the ethyl

acetate extract, and aqueous methanol

layer respectively (scheme tr)"

The paper and thin- layer

chromatography for ethyl acetate extract

showed two spots, first spot which was

corresponding to quercetin was separated

by flash column chromatography and

identified by 1H-NMR , IR. , and IJV.

spectroscopy.

The second spot corresponding to rutin

was separated and identif,red from aqueous

methanol layer.

band at 1665 cm-l could be

attributed to carbonyi group, bands at

1640 cm-l and (1575-1477) cm-1 indicate

the existence of
IR- spectrum table(4) of the

quercetin shovrecl a broad band at

(3600-3200)cm-1 corresponding to

hydroxyl group (bonded). The second

C-O group. The bands below 900

cm-l for C-H out of plane indicate the

presence of aromatie protons.

The 1H-NMR. speckurn table(5) of
quercetin showed a broad signal at 6 (2.5-

5.5ppm)for rn-OH of OH groups and the

multiplet signal at 5 (7-8)ppm

corresponding to five protons of two

phenyl groups. The ultraviolet spectrum of
quercetin showed absorption bands at 234,

269, and 303 nm.

Table (a): IR Spectral Data of the Compounds Quercetin and Rutin

compounds cm'' Signal Assignment

Quercetin 3600-3200 Broad band O-I{ group bonded

I 665 Signal band C:O group

t640 Signal band C=C group of an aromatic ring

t575-t417 Multiplet C=C group of an aromatic ring

1 300- 1 00c Multiplet C-O group

below 900 Multipiet C-H bending of aromatic protons

Rutin 3600-3000 Broad band O-H group bonded

2900 Signal band CHz, CHr aliphatic

l'/ 15 Signal bard C=O group

I 638-1484 Multiplet C-C group of an aromatic ring

1433-1 368 Multiplet CH2, CH3 bending

1300-1000 Multiplet C{ group

below 900 Multiplet C-H delormation olan aromatic proton

829 Drstinct band u-D-giycoside linkage
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Identification of flavoniod glycoside

(Rutin) has been done by paper, thin-layer

chromatography, and spestral

measurments IR, 1H-NMR, UV.

The IR spechum table (4) of the

cornpound rutin showed the broad band

(3600-3000)cm-r corresponds to hydroxyl

group (bonded) ;the band at 2900 crn-l

could be attributed to aliphatic CHg and

CHz groups fl1s band at 1715 cm-l

indicates the presence of carbonyl group.

The bands at (1638-1434) .*-'
may be attributed to C:C group of an

aromatic ring, bands at (1433-1368) em-1

due to the CH3 and CHz, bending, and the

present bands at (1300-1000) r*-'
inrlicated C-O group, while the bands

below 900 cm-l indicated the existence of
C-H deformation of an aromatic proton.

Finally a distinct band at 829 cm-'

indicated the presence of u-D-glycoside

linkage[16].

The lH-]rtr\4R spectrum table(S) of
the compound rutin showed a muitiplet

signal at 6(1 .7-2.3)ppm for Cll2an6 CH3

Table (5): 'H. N. M. R, Spectral Data of the Compounds Quercetin and Rutin with TIIIS as

internal standard,60 MHZ, D2O.

protons. The broad signal

at 6 (2.4-5.0)ppm corresponding to

protons of OH groups and fina11y the

multiplet signal at 6 (7-8)ppm corresponds

to protons of the two phenyl groups.

The ultraviolet spectrum of rutin

showed absorption band at 233, and

266nm. The compound rutin (flavoniod

glycoside) was hydrolyzed with 2 MHC1

for 30min. , extracted with ethyl acetate,

and quercetin has been identified in this

layer by chromatgraphic comparison rvith

an authentic sarnple of quercetin. The

aqueous residue has been passed through

ion exchange resin for removing the

mineral acid, which was used for

hydrolysis. The sugars which were

obtained from hydrolysis of the compound

rutin were identified by paper

chromatography with authentic sugar

markers (glucose and rhamnose) they

have same Rf,values table (3).

It is also important to note that the

percentage of rutin is higher in the flesh of

prunus miuocapa fruit (57.081%).

compounds
6in

ppm
Signal

Assignment

Quercetin
2.5-5.5 5 H broad OH groups

5 H Multiplet Two phenyl groups

Rutin

L7-2.3 Multiplet sigral CH2, CHr protons

2.4-5.0 Broad signal OH groups

7-8 Multlplet signal 5H for tvzo phenyl groups

+J
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