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A chromatospectrophotometric method
was carried out for quantitative estima-
tton of flavonoids in the flowers and
leaves of Limonium sinuatum Mill and pro-
ved that flowers contain the highest per-.
centage of flavonoidse. The percentage of
flavonoide (gm %) in flowers and leaves
was as follows respectively : total agly-
‘oones (calculated as apigenin), (0.08 ,
0.24); aptgenin, (0.048 , 0.17); luteo-
lin (0,034 , 0.02) ; total glycosides
(caloulated as goesypin), (2,43 , 0.44);
gosesypin (0.86 , 0.14); 8~hydroxykaemp-

, ferol=-8-0-glucoside (1.01 , q.03).

Limonium sinuatum Mill (=Statice sinuata L.) is a rough

hairy plant belongs to family Plumbagin;ceaez. Prom flowers and

leaves of that plant a series of 8-~hydroxyflavonoids were isola-

tedg’s.It was proved that 8~-hydroxyflavonoids are highly pharma-

cologically active4and since our previous studies showed that
this plant is rich in such compounds, this paid our attention to
estimate ite flavonoidal content.

EXPERIMENTAL
Material :

The flowers and leaves of Limonium sinuatum Mill were colle-

cted from plants grown in the Medicinal Plant Experimental Sta-

tion of the Faculty of Pharmacy, Assiut University, Assiut ,
Egypt .
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"'h"matograghlc Investigat..o

5 g. 0f each of the air dried powdered flowers and leaves
were separapely extracted with methanol and the extracts were
concentrated under reduced prz-sure, PC screeniag using Whatman
filter paper (3 mm)in system I : ~hloroform ¢ methancl @ water
(150 ¢ 45 ¢ 5) revealed the presence of 9 flavonoidal spots  1in
each of leaves and flowefﬂ (Table 1).

‘P"cedure For Ae of Flav0m01ds e

- SRy o TN - T o e THE ol e i

5 g« of each of air dried powdered flowers and lcrves (P)

were separately defatted with petrocleum—ether (b.r. AOHGOO)then
éxtracted, till exhaustion, with methanol in soxhlet appavratus.
The methanol extracts wevre separately concentrated and volume
.adjusted to 10 ml (vs. 0.2 ml of each methanolic extract (Vl)
was developed in systeu I.
_ ~ After development, the paper curomatogram was dried and
spots corresponding to apigenin ,luteolin, 8-hydrcxkaempferol-
8~0-glucoside and gogsypin (with R, 0.92 , 0,46 and 0.29 respec-
tively) were detected in Uleight.” Fach spot was cut and extra-
cted with methanol 3 times {(using elecitric shaker, 2 hours for
each time) and the methanolic eluate for each spot was separa-
tely concentrated and volume adiusted to 10 ml (W). The abso-
rbance for each eluate was determined at specific wave length
(335 nm. for apigenin, 348 nm. for luteolin ; 375 nm., for 8-
hydroxykaempferol -8~ lucouuip and 380 um. for gossypin) and
the concentration of each flavon01d in the corresponding elu-
ate (C) was calculated from standard curves. The whole process
was repeated 4 times and the meaﬁ of gacentratiwn wae wweleul-
ated, . i

Accurate petrcentage of each fIavancid (X) in plant mate=

rial was calculated from the following formula 3

1H
W = volume of eluate in ml .
C = concentration of flavonoid in the eluate in mgm %

(obtained from staandavrd CUTVE)
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V = volume of methanol extract in ml. (obtained from

plant material).

P = weight of plant material in g .

chromatogranm,

M = moisture content in plant material.

Standard Curves :

A standard concentration absorption curves (Fig I) were

prepared using pure apigenin, luteolin, gossypin and 8-hydro-
xykaempfe:olfB-Ofglucqaide.

- Percentage of Elution of EachIFlavonoid'Ffom Pafer Chromatog-

ram (E)

O.1 ml, of 0.05% methanolic solution of each flavonoid was
separately spotted on Whatman filter paper (3 mm) and the paper
was developed 1un system I. After development, the spots corre~
sponding to each flavonoid were detected by UV-light. Each spot
was cut and extracted 3 times with methanol (using electric sha-
ker, 2 hours for each time) and the eluates were concentrated and
volume adjusted to 10 ml. The absorbance for each flavonoid was
determined and the corresponding concentration was calculated
from standard curves. The process was repeated 4 times and the
average concentration in the eluate was calculated (A). The
percentage of elution (E) was calculated from the following for-

mula ¢ E = —-==-===-

A = average concentration in the eluate,

B = actual concentration spotted on PC,.

The percentage of elution (E) was found to be ¢ 81.73 (for
apigenin); 82.03 (for luteolin); 83.32 (for 8-hydroxykaempferol-
8-0-glucoside) and 85.12 (for gossypin).

Moisture content in flowers and leaves was carried out

according to the E.P, (1963) and was found to be 3.757%7 (for
flowes) and 4.37%2Z (for leaves).
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RESULTS /ND DISCUSSION

Chromatographic investigation of the methanolic extracts of
each of leaves and flowers revealed the presence of 9 flavonoidal
spots (Table I). Spots 1,2,3 and 4 are aglycones (apigenin,
luteolin, 8-hydroxykaempferol and gossypetin respectively) while
spots 5,6,7,8 and 9 are glycosides (8~hydroxykaempferol=8-0~glu-
coside, gossypin, B-ﬁydroxykaempferol—S,B-O-diglucoside, gOo88y=-
petin-3,8- diglucoside and an unknown glycoside respectively.

A chromatospectrophotometric method was carried out for
quantitative estimation of flavonoids in the flowers and leaves.
The percentage of total aglycones calculated as apigenin, total
glycosides calculated as gossypin and individual major flavonoids
are given in table II.

' It was proved, from table II ,that percentage of total gly-
cosides is much more higher and significant in flowers than in
leaves. On the other hand, percentage of total aglycones is
higher in leaves than in flowers . In flowers, the glycosides
appear to be tﬁe major active constituents (2.43%7)while aglyco-
nes appear to be minors (0.09%Z). In leaves, the percentage of
total glycosides (0.44%) is nearly double the total aglycones
(0.247).

In flowers, the two glycosides gossypin and 8-hydroxykaem-
pferol-8-0-glucoside are the major glycosides (0,967 and 1.01Z
respectively ) while the percentage of total glycosides is 2.437%.
In other words, these two glycosides constitute about 817 of
the total glycosides in flowers.

From our previous studies, we can conclude that flowers

can be used as an economic source for the preparation of 8-

hydroxyflavonoid glycosides .
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Table I. Chromatographic Properties of Flavonoids Present In
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system I:¢

chloroform : methanol ¢ water (150:45:5)

Table II. Percentage Of Flavonoids In The Flowers And Leaves
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Compound  ConcentPat£on gm% -~. """"

.onweré[.j,_f..,leauaa..
Apigenin 10,048 0.170
Luteolin 0,034 0,020
- Gossypin 10.960 0.140
8-hydroxykaempferol-8-0~glucoside }1.010 0.030
Total aglycones calculated as apigenin{0.090 0.240

Total glycosides caluclated as J

' 2.430 0.440

gossypin
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