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Abstract

The isolation and identification of flavonoid compounds, rutin and quercetin, in the fruit of
prunus microcarpa (Rosaceae) are described. The flavonoid compounds have been extracted and
separated by paper chromatography, thin - layer - chromatography, and flash coloum chromatography.
Two compounds, rutin and quercetin, were identified by 'H-NMR, IR, and UV. Rutin was hydrolyzed by
2M HCI /30 min., followed by extracting with ethyl acetate. Quercetin was obtained from 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 concentration found to be 57.081%.
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Introduction Flavonoids are natural products

Prunus microcarpa is a shrub of up  which are universally, distributed in
to 0.5 - 3.5m. high from the Rosaceae vascular plants including a large number
family. Occurs wild in the kurdistan of food plants.More than 2000 flavonoids

mountains and it is also can be seen are described[2], among them flavonols

frequent every where in the forest zone of ~ are the most important group. Most of
kurdistan, occasional in the lower margin these occur in plants in the from of
of the thorm - cushion zone[1]. A local glycosides. A large number of their
name of prunus microcarpa in kurdish glycosides have been reported in
language 15 balalook, arabic  plants[2].

NaMe 1S (5l pive 355, and english name is Flavonoids are yellow plant

little cherry. Nothing is known about its pigments that are widespread in nature.

chemical composition, and literature They belong to the benzopyran derivatives

survey indicates that no work has been and are the most important natural

reported with regard to the flavonoids on pigments, together with the carotenoids

the fruit of prunus microcarpa. 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 atom[3] (1).

(1)

Typical chemical structures of the
flavonoid and classification based on their
heterocyclic ring.

Rutin(glycoside flavonoid) is the
3-thamno glycoside of 5,7,3,4 - tetra
hydroxy flavonol(2) isolated first in 1842,
from ruta graveolens.

It has been isolated subsequently from
other 40 species of plants under many
names[47.

Quercetin(3),a glycon of rutin
which was isolated from the leaves of

Eupatorium littorale[5].
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It has been found that flavonoids

have significant medicinal effects.Some
flavonoids do support health as anti-

inflammatory,anti-histaminic,and anti-
viral agents[6],they also have
immunomdulatory  factor[7] moreover

Jflavonoids 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 [11]on the other hand
rutin has an important effect in resolving
arteviosclerosis [12].It can reduce the
edema of the low limbs of patient
suffering from venous hypertension that it
does so by promoting a reduction in
capillary filteration[13].

In the present investigation, we
describe for the first time isolation and
identification of two flavonoids(rutin and

quercetin) from prunus microcarpa.

Experimental Procedures

The fruit of prunus microcarpa
have been collected in june 2000 in
Sulaimani governerate(Iraqi Kurdistan).
The fruit was allowed to dry in the
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laboratory and ground through a
wiley mill and stored tightly at 4C°. 'H-
NMR Spectroscopy: 'H-NMR spectra
60MHZ

instruments with tetra methyl silane TMS

obtained using a varian
as internal standard. L.R Spectroscopy:

The infra-red spectra were obtained using

Beijing second optical instruments
factoryy, WQF - 300 FT IR
spectrophotometer. UV  spectroscopy:
Ultraviolet data were obtained using
PERKIN-ELMER HITACHI 200

spectrophotometer with recorder. T.L.C :
standard silica gel(T.L.C) plates were
used with 0.25 mm thickness.

Extraction of Flavonoids

In general alcohols are the solvent
of choice for the extraction of flavonoids.
The most useful solvent for all types of
flavonoids from living tissue is 70- 80%
methanol[14].

In this process, the dried powder
fruit of prunus microcarpa was extracted
with different solvents according to the
scheme[15] (1).

To examine the complexity of flavonoid
mixture in ethyl acetate extract, and
aqueous methanol layer in (schemel) a
paper
been

dimensional
has

performed. The chromatogram was placed

simple two

chromatography technique
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acid mixture (BAW
Acetic  Acid 4:1:5
mixture(4:1:5) the

second direction was run in dilute acetic

in an alcohol -

n-butanol water

ahomogenous and
acid 15%). The solution of rutin, and
quercetin were used as references.

Also thin-layer- chromatography
was used to examin the complexity of
flavoniod mixture in (ethyl acetate, and
aqueous ,methanol layer).

The plates of silica gel of 0.25
mm. thickness were heated in an oven at
126 C° for 4 min.

The fraction of (ethyl

acetate, and

aqueous, methanol layer) were applied
with capilary tubes a long a line (2 cm)
above the rim of the plate. For this
purpose the solvents used were 10% acetic
acid in chloroform, BAW (n- butanol : Acetic
Acid : water 4:1:5), BEW (n- butanol : Ethanol :
water 4:1:5), and forestal (conc. HCI : Acetic
Acid : water 3:30: 10 ) as amobile phase.

The flavoniod compounds were
detected by spraying with (1% AICl; in
5% Aqueous ethanol) and under UV. light

before and after fuming with the vapour

from a jar of  concentrated
ammonia.Solution ofrutin and querctin
have been Solution of rutin, and querctin

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

Ext. with petroleum ether

l

Petroleum ether extract

!

Residue
Ext. with 80%
methanol

l

Aqueous methanol extract
Ext. with ethyl acetate

l

Residue

Ethyl acetate layer

(A glycon flavonoids)
| evap.

!

Aqueous methanol extract
xt. with Amyl
alcohol

!

Ethyl acetate extract

Flash chromatography
Quercetin
Flash Chromatography
The column (5x25cm.) poured
with cellulose has been wused for

separation of flavonid compounds in

40

Amyl alcohol extract
(Anthocyanidin)

!

Aqueous methanol layer

l evap.

Rutin

(ethyl acetate extract, and aqueous
methanol layer). Preparatively using 30 to
100% methanol to display different types
of flavoniods[16].
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Table (1): R Values of Rutin, and

Quercetin in paper Chromatography

. Rf x 100
Flavonoeid
BAW | 15% HOAC
Rutin 43 50
Quercetin 64 3

Table (2): R; Values of Rutin, and

Quercetin in Thin- Layer —

Chromatography
Rf x 100
L))
Flavon TR
oid HAC in BAW | BEW | Forestal
CHClL,
Rutin 50 51 50 34
uerce
2 66 84 89 42
tin

Hydrolysis of Glycoside flavoniods
(Rutin)

1. The amount of the aqueous
methanol extract 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 (HCl) from

the aqueous residue an ion exchanger

A yidts (V)Y ¥ 8 sl ilablon 3305 5o 13E

(Ambertlite) IR-45 (OH) BDH chemicals
Ltd.. was used and the sugars which were
proposed to be glucose and rhammnose

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 BAW and BEW on
whitman’s No. 1 (7x10 cm) paper with a
standard solution of both glucose and
rhamnose as authentic markers[16].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 °C for
5 min in order to develop the distinctive
colours[15].

Table (3): Ry Values, Colour and

Solvents for Paper Chromatography

of Glucose and Rhamnose

Colou with Aniline

Hydrogen Phthalate §

Bt Rf (x 100) in
BAW | BEW
20 13

62 Pale brown '

RAW: n- butanol : Acetic Acid : water 4:1:5
BEW: n- butanol : Ethanol : water 4:1:5
Forestal: conc. HCl : Acetic Acid : water 3:30: 10

Brown

| Glucose

Rhamno
61

se
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Results & Discussion
The flavoniod

(glycoside and a glycon flavonoids) were

compounds

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 1).

The thin-
chromatography for ethyl acetate extract

paper and layer
showed two spots, first spot which was
corresponding to quercetin was separated
by flash column chromatography and
identified by {H-NMR , IR. , and UV.
spectroscopy.

The second spot corresponding to rutin

was separated and identified from aqueous

A e ()Y SV € s ilaiben (3505 s 5

methanol layer.

band at 1665 cm’
attributed to carbonyl group, bands at
1640 cm™ and (1575-1477) em™ indicate

the existence of

could be

table(4) of the
quercetin showed a broad band at
(3600-3200)cm™
hydroxyl group (bonded). The second

C-O group. The bands below 900
cm™ for C-H out of plane indicate the

IR-  spectrum

corresponding to

presence of aromatic protons.

The ;H-NMR spectrum table(5) of
quercetin showed a broad signal at § (2.5-
5.5ppm)for m-OH of OH groups and the
(7-8)ppm
corresponding to five protons of two

multiplet  signal at &
phenyl groups. The ultraviolet spectrum of
quercetin showed absorption bands at 234,
269, and 303 nm.

Table (4): IR Spectral Data of the Compounds Quercetin and Rutin

compounds e’ Signal Assignment
Quercetin 3600-3200 Broad band O-H group bonded
1665 Signal band C=0 group
1640 Signal band C=C group of an aromatic ring
1575-1477 Multiplet C=C group of an aromatic ring
1300-1006 Multiplet C-0 group
below 500 Muitiplet C-H bending of aromatic protons
Rutin 3600-3000 Broad band O-H group bonded
2900 Signal band CH,, CH; aliphatic
1715 Signal band C=0 group
1638-1484 Multiplet C=C group of an aromatic ring
1433-1368 Multiplet CH,, CH; bending
1300-1000 Muitiplet C-O group
below 900 Multiplet C-H deformation of an aromatic proton
829 Distinet band a-D-glycoside linkage
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Identification of flavoniod glycoside

(Rutin) has been done by paper, thin-layer
chromatography, and
measurments IR, {H-NMR , UV,
The IR spectrum table (4) of the
compound rutin showed the broad band
(3600-3000)cm-1 corresponds to hydroxyl
group (bonded) ;the band at 2900 cm™
could be attributed to aliphatic CH; and

spectral

CH2 groups the band at 1715 Cm-l

indicates the presence of carbonyl group.
The bands at (1638-1484) cm™
may be attributed to C=C group of an
aromatic ring, bands at (1433-1368) cm’™
due to the CH; and CH,, bending, and the
(1300-1000) em’
indicated C-O group, while the bands

present bands at
below 900 cm™ indicated the existence of
C-H deformation of an aromatic proton.
Finally a distinct band at 829 cm™
indicated the presence of w-D-glycoside
linkage[16].

The "H-NMR spectrum table(5) of
the compound rutin showed a multiplet

signal at 8(1.7-2.3)ppm for CH,4nq CHs

A e (V)Y Sl £ plipgdd ilallr (23505 0y 356

broad  signal

corresponding  to

protons.  The
at 0 (2.4-5.0)ppm
protons of OH groups and finally the
multiplet signal at & (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 MHCI
for 30min. , extracted with ethyl acetate,
and quercetin has been identified in this
layer by chromatgraphic comparison with
an authentic sample of quercetin. The
aqueous residue has been passed through
ion exchange resin for removing the
acid, which was wused for
The which
obtained from hydrolysis of the compound
identified by  paper
chromatography with authentic sugar

mineral

hydrolysis. sugars were

rutin  were

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 microcapa fruit (57.081%).

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

internal standard , 60 MHZ, D,0O .

& in Assignment
compounds Signal
ppm
2.5-55 5 H broad OH groups
Quercetin
7-8 5 H Multiplet Two phenyl groups
1.7-2.3 Multiplet signal CH,, CH; protons
Rutin 24-5.0 Broad signal OH groups
7-8 Multiplet signal SH for two phenyl groups

43



(JZS)Journal of Zankoy Sulaimani, April 2004,Vol.7(1) Part A
A gibas (V)Y Epts¥0 08 plupgdl S labdew (23535 5,15

Acknowledgements
We thank department of chemistry, college of science, university of Sulaimani
for the IR, and UV analysis, and we are grateful to university of mous] for recording the

'H-NMR data.

References

[1] C. C. Townsed, and E. Guest. Flora of Iraq 1964,2 , 116. Ministry of Agriculture.

[2] J. B. Harborne, T. J. Mabry, and H. Mabry. The Flavonoids,1965,25 Academic
press,New York.

[3]C. D. Wilfred, S. I. Ooghe, C. M. Detavernier, and H. Andre.
J. Agric. Food. Chem, 1994, 42(10), 12182.

[4] C. O. Wilson, O. Gisvold, and R. F. Qoerge. Text Book of organic
Medicinal and pharmaceutical chemistry. 5™ d.1965,234 J. B. Lippincolt
company, philadelphia and, Toronto.

[5] B. H. Oliveira, T. Nakashima, J. D. Souzafilho, and F. L Frehse. HPLC
J.Braz. Chem. Soc. 2001, 12(2), 243.

[6] J.peterson,J . Dwyer,.J Am.Dietet Assoc .,1998,98,682.

[7] J. Thurston, K. A.Smith,and J.C.British.J. Cancer.,1991,64,689.

[8]A.M.Pamukcu,S.Yalciner,J]. F Hatcher,G.T .Bryan,Qercetin =~ Arat  Intestinal and
Bladder Carcinogen Present In Bracken Fern Pteridium Aquilinum 1980, 18-40.

[91 P.J.Knekt,R. Vinen,R.Seppnen.J. Am. Epidemiol,1997,146,223.

[10] H.Nichino,A.Nishino,A.Iwashima,Quercetin Inhibits The Action Of 12-O-
TetradecanoylPhorbol-B-Acetate Atumor Promoter Oncology.1984,41,120.

[11] S.M.Kuo,Antiproliferative Potency Of Structurally Distinct Dietary Flavonoid On
Human Colon Cancer Cells Cancer Lett,1996,41-110.

[12] L.Hirono,l.Ueno,S.Hosaka,Carcinogenicity Examination Of Querecetin And Rutin
In ACI Rats.1981, 13-15Cancer Lett.

[13] D.Saito,A.Shirai,T.Matsushima,Test Of Carcinogenicity Of Querecetin Awidely
Distributed Mutagen In Food. Teratoy Carcinog Mutagen,1980,1,213.

[14] T. W. Goodwine. Chemistry and Biochemistry of plant pigments.1976,175
Academic press, London.
[15] J. B. Harborne. Phyto chemical Methods.1984, 12" . ed, 67. chapman. And
Hall, New York, (C. F. Msc. Thesis, M. S. Hamad, University of Salahaddin).1999

[16] M. S. Hamad, Msc. Thesis, University of Salahaddin.1999.

44



(JZS8)Journal of Zankoy Sulaimani, April 2004,Vel.7(1) Part A
A 0 (1Y Sl o8 (plapgds lailon (5535 0 B35

Shiad DD dui 5 i duint§ld (S 09l ek
(Prunus microcarpa) &eddd Sogusd
St Ol gl 09 puag i it Ao (il

Bkt - g ok /s haibe S35005 / Gt S3uthS- ansS iy
31540 - GLaa oalydd / 3l gha= (! 7 e G0 / St} 305 e oy

2 &

Al

o

Aai¥ass (g0 gogse 3l (Flavonoids) wu) il 00 (1So0m 53 s035 ousls 15395 loaegaindiel pad
T. L. ) eBal puaas ols (P.C) 34218 (gLab 85550 18 (54504 2gain Sabia o5 (Prunus microcarpay
ey g4l g g sea (Flash Chromatography) S (ol KT se 308 (530 o Lasgyes o(C.
32 @MHCI) 538 @ 05635,Sasd 1315 8 ( H-NMR , IR, UV) 480 S 55l crauygS JeSe!
i 4 a0 9 100 95 (raimandd s (g g4 (LM (ghg0 05 Reflex) 30 min.) gaste
39S (S 0y H4EIS (SLILEITHeJoS 48k opESabia LIS (5351 Pl o Sl 19 i85
OSEoL Sl JeSud
(S 58308 Ul 3SOUE) (S g (sovule ad L1 (Sdnall) 8 SigaS el Fddutd gdu’is o3 pdd Lao g et 29
. 57.081% ot g1 S 4S633 0 4uea 1 (PrUDUS microcarpa fruity  Jeida gosms yhiud

(Prunus microcarpa) sl bt § oflasigd i bl Gl s Jolali

e (il pad 09 s 9 (s ok o B
Blpall- GhidssS /byl — Gt ¢ D / et Bl - shinsS ud
Bloalt g ah / Dbt Banlz / pplalt S/ 5o

diadidnd|
o 3,0 § (Flavonoids) ol g sdh SLSyall Juad 5 geddiul @ Sadl 38 g
3 (T L. Coy aias i tiak LilsesisayS « (PO ol bkt ge g 800 pluddiiuly (PrUnus microcarpa)
Ot 39S 3 (RULEN) (g (s ome poadS @ - (Flash  Chromatography) (23 Ladlod sisesS
soliiuwl o @MHCI) pldiat U5 o8y, wSsat - H. N M. R., IR, UV) prassut (Quercetiny
3 D gudnall 3alalt § 4l Oniuyn o8 (QUETCELIN) S50 Lal ¢ Judt OMA (Ethyl acetate) wsine Uouwl g
O LI 3 s 5 eel 5 39S e 3k gl (P.C)Bia) Lidlk sige )8 pludianty Sewaduds Tlall Toladt
- 57.081% dawss 5 5,58 (Prunus microcarpa) <t 3,48 3 (Ruting (8, Sy

Pecsivd 27/7/2002 Azcoptsd 21/4/2003. STt JE/V A [Sitaatyy T XYYV (150



