CHAPTER II
FLAVONOIDS
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THVESTICATION OF THE FLAVCOLIS

G@dioscoridis

Prepargtion of the Flovonoids

About 1.5 Kg of the defatted powdered Godioscoridis

were extrnc ted with methanol in Soxhlet, The extract was
ev“poruted in vucuo at aobout 50°C znd the residue was teken
with hot water, The aqueous solusion wns left overnight,
f£iltered and concentrated to about 500ml. The solution was
then shaked with methylene chloride (3 X 500 nl), followed
by ethyl acetate (5x500 ml). Both the Ywo solvents
succoeded in exbtracting some of the flovonoids. Bach of
these was seporabtely dehydrnted over ~nhydrous sodium
pulphate and evaporated in yacug. The residues obtained

amounted to 2.5 and 6.0 gn respectively.

The ethyl acetate fraction 35 +he subject of the

present study.

Thin-loyer chronatography

Phin—layer chromatography of the flavonolds was
carried out using both silica gel G and polyasdde/

cellulose
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The polyamide powder for TIC is mixed with cellulose
powder ( for TIC) (8:2), suspended in chloroform—~methanol
(2;3) and the suspension is then applied to the glass
plates (0,25 mm. thick).

The solvents used are:

a- For Silica Gel

Chloroform~methanol~formamide (80:19:1) (56)
Chloroform—methanol~formamide (70;29:1)
Benzene~pyridine-formic acid (36:9 :5)

Ethyl scetate-benzene~methanol-formamide (50:40:9:1) (56)

b=Ffor polvamide

Butanol—acetic acid-water (6:2:1) (57)
Ethanol-water (60:40) (57)
Ethanol-water—acetyl acetone (20:40:10)

Detection of the flavonoid constituents on TIC
was carried out by examining the plates under the
Ultraéfiolet light where fluorescence spots appeared,
vgéying in colour and fluorescence then by sprayimg with
glaminium chloride in sthanol (l%) or by exposing to

ammonia vapour and re-~-examining under the Ultra-violet®
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Plates coated with polyamide and developed with
the solvent butanol-acetic acid~water gave the best

separation (Table 5)

Paper ¢ togra 3

Paper chromatography of the flavonoids was carried
out using both whatman No 1 and 3N s

The solvents used are:

- butanol-acetic adid-water ~  (431:5) (58)
~ butanole-acetic acid-water- (6:2:1)
Acetic acid 0%

- Acetic acid 20%

LU I AN N L
i

- Ethyl acetate-pyridine~water (2:1:2)(59)

Silica gel column chrogatoggaggx

About 6 gm of the flavonoid fraction were dissolved
in small amount of methapol, mixed with few grams of silica
gel, the methanol was evaporated in yacuo and the
resulting homogenate was placed on a top of a column
(3,5 % 60 Q¥ )packed with silica gel (300 gm) in 1,2 ~
dichloroethane, Elution was made with l;afdichIOroefhane;

then 1,2-dichloroethane-nethanol mixtures, collecting




Table (5) : Flavonoid components of C.dioscoridis .

Detection
Component Rf Colour Spot A:Lcl3
DL UV DL UV
I 0.25 T Y Y
IT 0,57 Y Br Y Br
IIT 0.47 Br Br Br
Iv 0.60 T Y
v 0.75 Y B ¥ B
<
R

Adsorbent : polyamide

Solvent & butanol-acetic acid-water ( 6: 23 1 )

T = Yellow
B = Blue
Br = Brown
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fractions each 100 ml and the course of the chromatographic

fractionation was followed on silica gel plates (table 6).

Table (6)Column Ghromatographic Fradtionation of

Flavonoids of C.dioscoridis

s PR Y i

Fractions
Solvent No.

>

g e
"
™
el
£

i .

1 =32  0,15,0.67

1,2~ dichloroethane

methanol (95:5)

33 - 59 0443,0.67

1,2~ dichloroethane
methanol (90:10) ‘
1,2~ dichloroethane 60 = 107  0.5,0.67

methanol (85:15)

1,2- dichloroethane
methanol (80:20)

-’

108-150 0467

%
% Adsorbent : polyamide/ cellulosge

Solvent system: butanol-acetic acid~ water (6:2:1)
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Identification of Quercetin (Substance 1) ¢

The combined fractions 1 - 32 (Table 6 ) was found

o contain two flavonoid components, one of which possesses
the same R, -as quercetin (Rf 0.25). Separation of the major
component was achieved by paper chromatography using

$hatman No. 3MM, and the solvent system acetic acid 20%

The obtained flavonoid possesses the same Rf as
the authentic quercetin using different solvents and
different adsorbents, and gave the same fluorescence under
Ultra-violt, both before and after spraying with aluminium
chloride (Table 9).

The flavonoid, after crystallyzation‘from methanol~
water, melted at 309-311°C. both alone and upon admixture

with authentic quercetin.

Spectroggogic measurenentss

The Ultra-violet absorption spectrum of the
isolated flavonoid was measured using Unicum spectro-
photometer SP 1800 in the region from 240=400 mu.

A solution of 0,000l M of the flavonoid, in absolute

spectrosopic methanol was prepared and measurements were




carried out as follows :
1= In Methanol:

5 ml of the stock solution (0,0001 M ) diluted
te 10 ml.

2 - With Sodium Methoxide ¢

5> ml of the stock solution + 2 ml of 0,0l M
sodium methoxide and complete to 10 ml with
absolute methanol, spectral measurements were
taken after 5 minutes, 1 hour and 18 hours

respectively .

3 = With Auwminium Chloride ¢

—__—.._———.-———-—‘-‘-—-‘-

2.5 ml of the stock solution + 0,5 ml 0,60
golution of aluminium chloride in absolute

methanol and completed to 10 mi,

4 - With Sodium Acetate :

2 m1 of the stock solution + excess fused

sodlum acetate and complete to 10 ml,

5 —= With Boric Acid/ Sodium Acetate.

2 ml of the stock solution + 2 ml saturated
solutiog_of boric acid in absolute methanol +

fused sodium acetate and completed to 10 ml
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and then left to stand for 20 minutes before

measuring .

The results obtained are shown in table (7) and
Pig (14). The spectrum revealed a free-OH at position=3,
The unstability of the aglvcone, in presence of sodium
methoxide amd its degradation in few minutes is indicative
of free OH at position 3 and‘k. The maximum absorbances of

the flavonoid are identical with those of quercetin, (60)

(Table 7 )t
Ultra-violet &Absorption Spectra of the isolated quercetin

Compound  Band

CH30H Na0 CH3 41C1 3 Al1Cl 3’+H(’51 NaO4C B/Na

Quercetin II 256 250 271 265 258 262
(isolated) I 372 322 458 430 390 390
Quercetin IX 255 247 272 265 257 261

(authentic) I 371 321 458 428 390 388

Boric acid/ NaOAC . = B/Na
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The mass spectrum of +the aglycone showed a
molecular peak at 302 which represents the moleculer ion
of quercetin ( Cyg5 Hyg Or) ) . The fragmentation of the

mass spectrum agreed with those expectes for quercetin .

The infra-red absorption spectrun of the aglycone
showed exactly the same bands of the spectrum given by

the authentic quercetin .

The NMR spectrum of the aglycons was found to be

identical with %hat of quercetin ( 60 )

Identification of Quercetin = 7 -~ arabinoside 3

Fractions 33-59 (Table 6) were Found to contain
two flavonoids, one of which was isolated Ly preparative

paper chromatography (Whatman No 1,3 MM ). (Table 9).

gxg;ggxgggmg;_yhe glycoside
Te about 10me of the isolated flavonoid (in methanol)
were added 10 ml of H,80,20% and heated on a water bath
for 6 hours. The solubion was then diluied with about 10

- ml cold water. The precipetated aglycone was exbtracted
with ethyl acetate, washed thoroughly with distilled water
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i1l free from acidity bthen dried over anhydrous sodium

sulphate and evaporated in vacuo.

The aglycone possesses the same Rf'anﬁ fluorescence

as quercetin. (Table 9)

Tdentification of the sugar Regidue ¢

The acidic solution (after separation of the
aglycone) was neutralized with barium car-bonate. The
filtrate, after removal of the precipitated barium
sulphate was evaporated in vacuo and the residue was
extracted with redistilled pyridine and filtered.
Pyridine was distilled off and the residue was dissolved
in isopropanol (10%) and subjected to paper chromatogra—
phic analysis, using Whatman No. 1 filter paper and
applying two different solvents viz pn-butanol - §cetic -
acid — water (4 : 1 : 5) (58) and ethyl acetate — pyridine-
water (2 :1 ¢t 2) (59 .

The chromatogram was revealed by spraying with
aniline phthalate (61 )} then dried in hot air oven at 105°C

for few minutes. Arabinose was the only sugar detected in
the hydrolysate.
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the ultrawiolet gpectra of the glycoside and its-
aglycons (table 8) (Fig 15) showed that the sugar is
attached to the aglycone in position~T (60)»

A bathochromic shift of band 1 of the glycoside from
372 4o 457 my with sodium methoxide is indicative of free
A'-0H, Also the alkali-unstability of the glycoside in
presence of sodium methoxide or sodium acetate is indicative
of free 3, 4! 0H, On the other hand a bathochromic shift
of band 1 of the glycoside was produced with A1013 from
372 to 458 my ipdicating the presence of 3 ard 5 free OHe
Moreover, a hypsochromic shift of band 1 of the A1Cl5
gpectrum on the addition of acid from 358 to 426 mu,
indicating the presence of ortho-dihydroxy groups at 37,
4% which form acid-labile complexs On addition of éodium
scetate no shift of band II was detected, which indicates

the absence of free 7-0H groups

The results of ultra.violet spectrum of the aglycohe
pevealed a free OH at position 7 and the bathochromioc shift
of band II of tae aglycone from 255 to 274 mu is another
confirmation that the sugar is attached te position Te
The meximum absorbances of ihe aglycone, before and after

the addition of the differext reagents,-are in agreement
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with those of quercetin (Table 8).

The identity of quercetin was further proved by

NMR, infra-red, and mass spectrum.

Table (8): Ultra~vtolet Absorption Spectra of Quercetin
7~ arabinoside and its Aglycone

b

Compound Band

T AMAX

3

,AlCIB/HCl NaQAC Ha/B- .

Quercetin 7 .l
arabinoside I

(isolated )

Quercetin 7 II
arabinoside 1
( authentic)

Quercetin IX
(isolated) I

Quhrcetin IY
(authentic) I

CH,OH NaOCH _A1CL
257 293 272
372 457 458
256 291 273
372 457 458
256 247 273
372 321 458
255 247 272
371 321 458

270
426

268
426

265
428

265-

428

286
378

286
378

257
390

ac4
390

261
284

26l
386

264
388

261

588

Na/B = NaQaC/ Boric acid
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Identification of Quercetin-3erhamnosides

The methylene chloride extract (A) was found %o
contain three flavonoida one of which possesses the same
Ry a3 the authentic quercitrin (Quercetin~3-rhamnoside)

(Table 9)

The glycoside was isolated by preparative paper
chromatography (Whatman No. 1, 3MM) and the solvent
system acetic acid 20% epplying the two devolopment

technique.

Hydrolysis was carried out using the same cordition
mentioned above (cf page 60). The aglycone was found to
possess the same Rf as authentic quercetin in different
golvents using different adsorbents (silica gel and
polyamide/cellulose) and the same fluores@ence under
ultra=vioclet both before and after sprayi:g with aluminuim

chlorides

The results of ultra=-violet spectra of the flavonoid
(Table 10) and (Fig 16) sre in agreement with those

reported for quercitrin.
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Table (9) : The Rf and Colour of the Isolated Flavonoids

and Available Authentics.

Detection
Compound Rf
Colour Spot A:LC].5
1 2 3 4 DL UV DL UV
Quercetin=7 0.47 0,58 0,15 0.40 ¥~ Br Y Br
arabinoside
(isolated)
Quercetin-3 0.57 0.56 0.27 0.80 Y Br Y Br
rhamnoside
(isolated)
Quercetin~3 0.57 0.38 0.27 0,80 Y Br Y DBr
rhamnoside
(authentic)
uvercetin 0.25 0.08 0.06 0.7 ¥ X Y ¥
isolated)
uercetin 0.25 0.08 0,06 0.73 Y ¥ Y ¥
authentic)
Apigenin=7 0.62 0.08 0.57 0.63 ¥ Br Y Br
glycoside
Luteolin=7 0.50 0,42 0,90 0,38 — Br Y Br
glycoside
Kaempferol-3,7 0.62 0,09 0.56 0,63 -~ Br Y Br
diglycoside
Naringin=-5 0.69 0,40 0,92 0,66 -~ Br Y Br
glycoside | |
Vitexin 0,56 0,58 0.15 0.40 Y Br Y Br

Casticin 0.72 0,40 0.33 0,90 Y Br Y Br
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Detection
Compound R, .
Coloir Spot AlCl3
1 2 3 4 oL uv oL uUv
raenpferol 0.22 0.12 0,07 O0.54 ¥ Br Y Br
ipigenin 0.23 C.13 0.07 0.5> ¥ Br ¥ Br

1 = Butanol:Acebic acid:Water (6:Z31)
(polyemide/cellulose)

o
"

3 = Bthanol :Water:Acetyl acctone (.0:40:10)

(polyamide/cellulose)

4 = Butanol:Acctic acid:Water (4:1.:5) (PC Whatman No.l)

Y = yellow

Br= brown

Ethanol:;Water (60:40) (polyrmide/cellulose)




Table 10: Ultra—violet Absorption Spectra
of 'Q\Jerciti*ih .

e

Compound Band

CH30H NaOCH.,’ AlCla..AlClB/HCI NaOAC_Ha;.fBl

—

Quercitrinm II 256 270 272 270 294 260
(isclated) I 350 391 430 401 392 365
Quercitrin II 256 270 276 277 272 260
(authentic) I 352 393 430.  40L . 372 .367

‘Na/B = NaOAC/ Boric acid
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II C.agegyptiacas

The flavonoids of C.zegyptiaca were prepared in the

usual marner as previously nentioned ( c¢f. page 51).

10 of the total flavanoid mixture (extreacted with
methylens chloride and ethyl acetate) revealed qualitative

differences from that of C.dioscoridis-

The absence of quercitrin, detected in C. dioscoridis,
was proved using ditferent solvent systems and adsorbents.,
On the other hand, quercetin and quercetinPT—arabinoside
were detected in C.aegyptiaca, ard their presence was
proved by fractioration of tie flevonoids using preparative
paper chromatographye The identity of these two flavonoids
was confirmed by Rpy wltra~violt as well as hnydrolysis of
the glycoside and the detcction of both quercetin and
arabinosc. Two more flavonoid components were fourd to
be present, in tpace amournts, in only ggaegxgtiaca us ing
TLC technique and applylng differem cdsorbents (silica
gel G and polyamide/ cellulose) ard different solvent
systens (butanol-acetic . cid-water (6:23:1), chloroform-

methanol-formamide(70:29:1).

Solvent : Butanol -~ Acetic acid ~ wWater (6 : 2 %)
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Fig. (17):

: Polyamide / cellutose

Adsorbent
Solvent

: Butanol - Acetic acid - water

1)

(6 :2




