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Abstract: The lipid content of Salicornia fruticosa (L.) grown in Egypt was studied. The unsaponifiable

13 31fraction  was  identified by GLC. A series of hydrocarbons ranging from C -C , in addition to

cholesterol,  stigmasterol  and  the  triterpenoid  á-amyrin  were  identified.  The GLC of the fatty

alcohol fraction revealed the presence of 8 fatty alcohols, also the analysis of the fatty acid fraction

revealed the presence of 11 fatty acids in which palmitic acid (32.4%) represent the main component.The

flavonoidal constituents isolated from the chloroform, ethyl acetate and butanol fractions of the aqueous

alcoholic extract of S. fruticosa were identified as apigenin, isorhamnetin, isorhamnetin-3-O-galactoside,

acacetin and apigenin-7-O-galactoside.  The flavonoidal compounds were identified by using PC, TLC,

UV and MS analysis.The crude protein of the plant was found to be (14.75%). The analysis of the amino

acids using the amino acid analyzer revealed the presence of 14 amino acids. The mucilage hydrolysate

of the aerial parts of S. fruticosa was found to contain xylose, manose, galactose and glucose using PC.

The  radical  scavenging  effects  of  the  extracts  and  isolated  compounds  on  DPPH free radical

were  studied,  n-butanol  and  ethyl  acetate  extracts  showed strong antioxidant activity, also the

isolated  flavonoidal  compounds  showed   high   antioxidant   activity   compared   to  Trolox

(standard antioxidant compound). The different extracts and isolated compounds of the plant exhibited no

cytotoxic activity against Ehrlich-ascitis carcinoma cell line at the tested concentrations.
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INTRODUCTION

The Chenopodiaceae is a large family of mostly

perennial herbs, many of which are adapted to saline

soil and live in salt marches or arid saline soil. It

includes about 1300 species world wide range from

annual herbs to trees. The family is mostly temperate

to subtropical with its center of distribution around the

Mediterranean, Caspia and Red sea. Many of the

species are somewhat weedy and occur near habitation.

The Chenopodiaceae include several species of

economic important; beets, including table beets and

sugar beets (Beta vulgaris), spinach (Spinacea

oleracea), and quinoa (Chenopodium quinoa) .[1 ,2]

Vegetables   of    this    family   generally  contain

1-O-ferulyl-â-D-glucose , this family is represented in[3]

Egypt by 25 genera and about 300 species . Several[4 ]

 species     possess     antibacterial   and anti-

hypertensive properties, also mentioned in folk

medicine  for  relief of toothache and chronic

rheumatic . Investigation of certain species of this[3]

family revealed that they contain triterpenoid

sapogenins ,  coumarins ,  phenolic compounds[5 ,6] [7] [8]

and alkaloids .[9]

The genus Salicornia is occasionally utilized as a

vegetable in Europe, especially the tetraploid species.

The seeds are rich in oil and several trails have been

undertaken in the United State to harvest tetraploid

species, especially S. bigelovii on a large scale as a

commercial source of vegetable oils . The genus[10]

Salicornia  is represented in Egypt by only three

species , and little information is available about the[4]

contstituents of these species. The phytochemical

screening of Salicornia fruticosa L. revealed the

presence of flavonoids, coumarins, lipids and alkaloids.

Recently, much attention has been focused on

natural antioxidants which are preferred over synthetic

antioxidants. Although many natural antioxidants have

been found in numerous plant materials  tocopherols[11]

only are now widely used as the safe natural

antioxidant. However, they have the limitation that they

are not effective as synthetic antioxidants when used

alone  and also involve high manufacturing costs.[12]

With these objectives, we tried to isolate a new type of

antioxidant from medicinal plants, in particular from

Salicornia fruticosa. Nothing was reported about the

phytoconstituents of S. fruticosa, therefore the present

work deals with the study of the lipid and flavonoid

constituents as well as the protein contents, amino
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acids and mucilage composition of S. fruticosa growing

in Egypt and studying the anti-tumor and the anti-

oxidant activity of total extracts and the isolated

compounds. 

MATERIALS AND MEHODS

Plant M aterial: Salicornia fruticosa (L.) was collected

from Borg EL Arab near Alexandria during April 2003.

The plant was identified by Dr. M. El- Gebaly and Dr.

S. El Kawashty, taxonomists, National Research Center,

Cairo, Egypt, to whom the authors are deeply indebted.

The aerial parts of the plant were air dried and ground

into fine powder. A voucher specimen was kept in the

herbarium of NRC.

Antitumer Activity: The antitumer activity of the

extracts and the isolated compounds were tested against

Ehrlich ascites carcinoma in vitro in the National

Institute of Cancer, Cairo.

Antioxidant Activity: Reagent and solvent: 6-hydroxy-

2,5,7,8- tetramethyl chroman- 2- carboxylic acid

(Trolox) (Aldrich Chemical Co.), 1,1 Diphenyl- 2-

picrylhydrazyl (DPPH) (Sigma Chemical Co.) and

Methanol HPLC.  

Apparatus and Techniques:

Apparatus:

C Shimadzu UV. pc. 2401 spectrophotometer

C Mass spectrophotometer GC. MS finnigan mat

SSQ 7000 Mass spectroscopy 70 ev. 

C Gas liquid chromatography Hewlett HP 6890

series.

C Amino acid composition : Lc 3000 Amino acid

analyzer (Shimadzu)was used for determination of

amino acid composition, the analysis were

performed in pharmaco central lab., National

Research Center.

C Chromatotron Harrison Research 89.

The chemical composition of the mucilage was

qualitatively studied by analyzing their hydrolysate by

using PC [Whatman No.1, ethyl acetate- pyridine-

water (12:15:4) and n-butanol- benzene- pyridin- water

(5:1:3:3)].

GLC analysis were carried out according to the

following conditions:

For the Unsaponifiable Matter and Fatty Alcohol:

Column: HP-1(methyl siloxane) 30m length/ 0.53 x

2.65 ìm.Temp. program:- Ini. temp. 60<C, Ini. time 2

min, program rat 10<C / min,Final temp. 280<C, Final

time 30 min., Injection temp: 260<C, Detector (FID),

2 2T=300<C, flow rate of carrier gas N  :30 ml/min., H

: 35ml /min., Air: 300 ml /min.

For Fatty Acid: Methyl esters of fatty acids were

analyzed on HP-6890 GC. Column: HP-5(phenyl

methyl siloxane) 30 m length/ 0.32 x 0.25 ìm. Temp.

program:- Ini.temp.70<C, Ini. time 2 min., program rate

8<C /min., Final temp. 270<C, Final time 10 min.,

Injection temp: 270<C, Detector (FID), T= 300<C, flow

2 2rate of carrier gas N : 30ml/min., H : 35 ml/min, Air:

300 ml / min.     

Isolation of Lipid Constituents (13): About 1.3 Kg of

air dried powdered plant materials of Salicornia

fruticosa was extracted with pet.ether (40-60). The

purified extract (fuller's earth) was evaporated and the

residue  (29  g)  was  dissolved in boiling acetone

(300 ml),  cooled and the amorphous precipitate

formed was separated out (acetone precipitate, 1.81 g).

The  acetone  soluble   fraction   was   saponified

(N/2 alc. KOH), and the saponifiable matter (1.2 g)

was separated. The liberated fatty acid mixture, after

saponification was extracted, methylated (MeOH, 4.5%

HCl), samples of the isolated fatty alcohols, isolated

unsaponifiable fraction and methyl esters of fatty acids

were subjected to GLC analysis.

Isolation of Flavonoids (14): About one Kg of

defatted dried powdered plant material of Salicornia

fruticosa were extracted with 80% methanol. The

solvent free extract was dissolved in hot water (500

ml), cooled and extracted with chloroform (3x300 ml),

followed by ethyl acetate (3x300 ml) and finally with

n-butanol (3x300 ml). The chloroform fraction (1.6 g)

was  subjected  to  preparative paper chromatography

(3  MM,  15%  acetic  acid). The flavonoidal bands

f(R  0.09, 0.42) were cut and eluted with methanol. 

fThe eluted fraction (R  0.09) was subjected for

further purification using Sephadex LH-20 column

using  90%  methanol.  The  other   eluted  fraction

f(R  0.42) was found to be faint sky blue compound and

may be phenolic acid.

The ethyl acetate fraction (1.42 g) was also

subjected to preparative PC (3MM, 20% acetic acid).

fThe flavonoidal bands (R  0.06, 0.13, 0.51) were cut

and eluted separately by 80% methanol. The eluted

fractions were subjected for further purification using

-20Sephadex LH  column using 90% methanol or

subjected to centrifugally accelerate rotatory TLC using

254(silica gel 60 PF ) discs, and elution with 90%

chloroform in methanol. 

The   butanol    fraction    (1.1    g)    was 

also  subjected  to  preparative   PC.   The

fflavonoidal band (R  0.26) was separated and purified

by the same manner.
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Preparation of Protein of the Plant (15): Forty grams

of the defatted powdered plants material was stirred in

10% sodium chloride solution for one hour then

filtered, an equal volume of 10% trichloroacetic acid

(TCA) solution was added to the filtrate. The protein

was precipitated as white flocculent amorphous

precipitate,  collected by centrifugation, washed with

5% TCA solution, ether and absolute ethanol, then

dried in a vacuum desiccator. The crude protein was

dialyzed by parchment membrane. The non-dialyzable

fraction was collected and lyophilized by freeze drying

to afford the protein.

Amino Acid Analysis: The protein (30 mg) of the

plant was hydrolysed with 6N HCl at 105<C for 24

hours in a sealed tube . After cooling and filtering,[16]

the residue was washed with distilled water and the

combined filtrates were completed to 25 ml in a

volumetric flask. A  portion of the filtrate (5 ml) was

evaporated to dryness at room temp. in a desiccator

under vacuum. The residue was dissolved in 5 ml

buffer (0.2 N sodium citrate, pH 2.20) and the solution

was filtered through 0.22 ìm membrane. Twenty micro

liters of the final filtrate were injected in the LC 3000

Amino acid analyzer for quantitative determination of

the amino acids in the plant. Retention time and amino

acids percentage of the plant were calculated as shown

in table (5).

The  total  protein  content  of  Salicornia

fruticosa  (L.) was determined by using the

Macrokjeldal method .[17]

Study  of  the M ucilage and Free Sugars of the

Plant (18): Twenty grams of the powdered plant

material was mixed with one liter of distilled water

slightly acidified with HCl, stirred for three hours at

25<C and left overnight. The solution was flirted and

the process repeated twice again. The aqueous extract

was concentrated under vacuum to about 250 ml then

mucilage was precipitated from the aqueous by adding

slowly while stirring 4 volumes of absolute ethanol.

The precipitate was separated by centrifugation then

washed several times with absolute ethanol, followed

by acetone with stirring and filtered and kept in

vacuum desiccator over anhydrous calcium chloride.

The isolated mucilage from the plant was an odorless

substance with mucilaginous taste, soluble in water,

insoluble in ethanol, ether and chloroform.

Hydrolysis of Mucilage: 100 mg of the obtained

mucilage was heated in 2ml of 0.5M sulphuric acid in

a sealed tube for 20 hours on a boiling water bath. At

the end of hydrolysis a brown flocculent precipitate

was noticed, which was filtered off and the filtrate was

4freed of (SO )  by precipitation with barium carbonate,2

filtered and the filtrate was evaporated under vacuum

and the residue dissolved in 10% isopropyl alcohol and

chromatogramed on PC using two different systems.

Determination of the scavenging effect on DPPH

radical (19): The decrease of the absorbance at 516nm

of the DPPH solution after the addition of the samples

(plant materials) was measured in a glass cuvette. An

aliquot of 0.1 ml M methanol solution of DPPH was

mixed with methanolic solution of the sample, so that

the relative concentration of plant material versus the

stable radical in the cuvette was 0.13. than the solution

with tested sample was shaken vigorously. The

absorbance was monitored at the start and at 20 min.

after being kept in the dark against a blank of

methanol without DPPH. All tests were run in

duplicate and averaged. The antioxidative of these

samples were compared with Trolox where:

s  (516 nm ) s  (516 nm )Ab of blank  - Ab  0f sample

%RSA = 100X --------------------------------------------------

s  (516 nm )Ab  of blank

The results are expressed as radical scavenging

activity (%RSA) as shown in table (6).

Antitumer Activity:

Preparation of the Extracts (20): two grams of pet.

ether (40-60<C), 80% methanol and n-butanol extracts

of aerial parts of Salicornia fruticosa (L.), were

dissolved separately in dimethyl sulfoxide (DMSO) to

give a concentration of 100ìg / 0.1ml.

Preparation of the Isolated Compounds: 2 mg of

each  compound  isolated from the plant was

separately dissolved in DMSO to give a concentration

of 100ìg / 0.1ml.

Screening for cytotoxic activity (20): Both the plant

extracts and the tested isolated compounds were

screened in vitro using a single tumor (Ehrlich ascites

carcinoma cells). The tumer was main trained in the

laboratory by weekly intraperitoneal transplantation in

female albino mice from the animal house of Cairo

Cancer Institute. A set of sterile test tubes was used for

each test solution, where 2.5x10  tumer cells per ml6

were suspended in phosphate buffer 0.1 ml of different

dilutions of each test solution was added separately to

the suspensions, kept at 37 <C for two hours. Trypan

blue dye exclusion test  was then carried out to[21 ]

calculate the percentage of non-viable cells. Using a

dose of 100ìg / ml, 50ìg / ml and 25ìg / ml of each

extract.  Concentrations  causing  less   than  30%
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non-viable cells in the suspension were considered

inactive, while those producing more than 70% non-

viable cells were considered active. Results are

recorded in table (7).  

RESULTS AND DISCUSSIONS

Unsaponifiable F ractions:  G LC analysis of

unsaponifiable fraction proved to be a mixture of

hydrocarbons,  sterols  and  triterpenes .Identification

of the compounds was carried out by comparison of

their retention time with the available reference

compounds (Table 1)

Fatty Alcohol Fraction: GLC analysis of the fatty

alcohol fractions revealed the presence of 8 fatty

31 64alcohols in which Hentriacontanol (C H O, 22.15%),

38 78Octatriacontanol (C H O, 21.529%) were the main

components (Table 2).

Table 1: GLC analysis of unsaponifiable fraction of Salicornia

fruticosa.

Peak NO. RT Relative % Constituents

1 5.92 1.776 Non identified

132 6.679 1.467 C  n- tridecane

153 9.008 1.942 C  n- pentadecane

164 10.878 1.636 C  n- hexadecane

175 12.413 3.38 C  n- heptadecane

186 13.882 4.481 C  n- octadecane

197 14.238 3.5 C  n- nonadecane

208 15.189 5.98 C  n- cosane

219 17.819 4.378 C  n- uncosane

2210 18.03 2.75 C  n- dodacosane

2311 19.383 6.1 C  n- tricosane

2412 20.212 7.27 C  n- tetracosane

2513 21.447 8.88 C  n- pentacosane

2614 22.412 10.42 C  n- hexacosane

2715 24.03 4.39 C  n- heptacosane

2816 24.94 6.59 C  n- octacosane

2917 26.637 6.15 C  n- nonacosane

3018 27.858 4.25 C  n- tricontane

3119 28.678 3.52 C  n- unitricontane

20 30.162 5.98 Non identified

21 31.423 2.8 Cholesterol

22 34.623 1.04 Stigmasterol

23 39.178 1.34 á  - amyrin

Table 2: GLC analysis of fatty alcohol fraction of Salicornia

fruticosa.

Relative %Peak NO. RRT Constituents*

30 621 0.936 17.06 Triacontanol (C H O)

31 642 1 22.15 Hentriacontanol(C H O)

32 663 1.044 9.75 Dotriacontanol(C H O)

4 1.168 2.96 Non identified

34 705 1.022 7.53 Tetratriacontanol(C H O)

6 1.287 4.32 Non identified

35 727 1.372 3.41 Pentatriacontanol(C H O)

37 7 68 1.626 8.568 Heptatriacontanol(C H O)

38 789 1.734 21.529 Octatriacontanol(C H O)

39 8010 1.828 2.79 Nonatriacontanol(C H O)

RRT    =    Relative   to   retention   tim e   of   Hentriacontanol*

21.236 min.

Table 3: GLC analysis of the fatty acid methyl esters of Salicornia

fruticosa 

Peak No. RRT Relative % Constituents*

101 0.6 3.24 C  decanoic acid

122 0.641 3.91 C  lauric acid

14(.) 3 0.797 3.78 C myristic acid

16 (.) 4 1 32.4 C palmitic acid

18 (.)5 1.185 5.26 C  stearic acid

18 (1) 6 1.218 6.72 C oleic acid

18 (2 )7 1.277 14.16 C  linoliec acid

18 (3) 8 1.346 3.63 C linolenic acid

9 1.366 3.178 Non identified acid

20 (.) 10 1.534 6.07 C arachidonic acid

22 (1) 11 1.613 2.426 C docosaeinoic acid

12 1.69 6.562 Non identified

13 1.772 1.49 Non identified

24 (.) 14 1.837 7.15 C tetracosanoic acid

RRT = Relative to retention time of palmitic acid 17.72*

Fatty Acid Fraction: GLC analysis of fatty acid

methyl esters  resulted  in the identification of 11 fatty

16acids in which palmetic acid (C , 32.4%) and linoliec

18 (2)acid (C , 14.16%) were found to be the main

components. The data are presented in table (3).

Compound  a  (Apigenin):  The  flavonoidal  band

f(R  0.09) isolated from the chloroform fraction by

preparative PC (3MM, 15% acetic acid) and eluted by

-20methanol, gave after purification on Sephadex LH

column (90% methanol), a single flavonoidal compound

corresponding to that of apigenin (15 mg) which

identified by PC, TLC, UV (Table 4) and MS[M ][22] +

270 which corresponds to the molecular formula

15 10 5(C H O ) and fragment ions at m/e 242, 153, 124,

118 which are characteristic to apigenin .[23]

fThe other sky blue compound (R  0.42) was

neglected because its quantity is very low and will be

identified in the future.

Apigenin

Compound B (Isorhamnetin): The flavonoidal band

f(R  .06) isolated from the ethyl acetate fraction by

preparative PC (3MM, 20% acetic acid) and eluted by

-90% methanol, gave after purification on Sephadex LH

20 column (90% methanol), a single flavonoidal

compound corresponding to that of isorhamnetin (19

mg) which identified by TLC, PC, UV  (table 4) and(22)

MS[M ]  316,  and  fragment  ions  at   m/e  301+

3 3 1(M -  CH ),  285  (M -  OCH ),  152  A ,  153+ +

1 1(A +1),   164   B    which   are  characterstic  for

that of isorhamnetin .[23]
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Table 4: Ultra- Violet spectral data (nm) of the isolated flavonoid

Addition to M eOH

3 3 3------------------------- None NaOM e AlCl 3  NaOAc NaOAc+H BOAlCl + HCl

flavonoids

sh shCompound A 334,295 379,347 380,338 377,299 335,301390,326

265 273 301,277 296,272 270 265

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

shCompound B 368,326 434,326 432,364 391,318 374,328426

sh sh sh300 ,266 267,235 sh 356,260 271,258 sh299 ,265 271 , 256

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

 shCompound C 325,301 362, 380,341 382,341 356 332,306

sh sh sh sh268 291 ,275 258 290 ,273 263 sh 272299 ,280

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

sh sh shCompound D 361,300 406,366 358,314 359,307414,329 406,361

sh sh sh sh266 ,254 270 298 ,271 298 ,266 271 269 ,260

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

shCompound E 335 384,303 379,343 388,352 338383,351

sh sh267 266,244 295,281 270,256298,272 268

Sh= shoulder

Compound A =Apigenin, B = Isorhamnetin, C = Acacetin, D = Isorhamnetin- 3- O- galactoside, E = Apigenin- 7- O- galactoside.

Isorhamnetin

Compound  C  (Acacetin):  The  flavonoidal  band

f(R  0.13), isolated from the ethyl acetate fraction by

preparative PC (3 MM, 20% acetic acid) and eluted
with 90% methanol, gave after purification on

-20Sephadex LH  column (90% methanol), a singl
flavonoidal compound to that of acacetin (23 mg)

which identified by PC, TLC, UV  (table 4) and(22)

MS[M ] 284 in addition to fragment ions at m/e 269+

3 3(M -CH ), 256 (M - CO), 253 (M -OCH ), 153, 118,+ + +

which were recorded for acacetin .[23]

Acacetin

Compound D (Isorhamnetin- 3- O- Galactoside): The

fflavonoidal band (R  0.51), isolated from the ethyl
acetate fraction by preparative PC, (3MM, 20% acetic

acid) and eluted by 85% methanol, gave after
purification by using centrifugally accelerated rotatory

TLC using (silica gel 60 PF 254) discs and elution
with  chloroform  /  methanol  (9:1),  a  single

flavonoidal   compound    corresponding    to   that
of  isorhamnetin 3- O- galactoside (52 mg) which

identified  by  PC,  TLC,  and  UV   (Table 4 ).[23]

Acid hydrolysis (2N HCl) gave isorhamnetin which

identified by TLC, PC, UV  and MS[M ] 316, and[23] +

fragment ions at m/e 301, 285, 153, 152, 164 which

are identical to that reported of isorhamnetin . The[23]

sugar moiety was identified as galactose [PC. Whatman
No.1, ethyl acetate- pyridine- water (12:5:4) and n-

butanol – benzene- pyridine- water (5:1:3:3)]

Isorhamnetin- 3- O- galactoside

Compound E (Apigenin 7- O- galactoside): The

fflavonoidal band (R  0.26), isolated from the n-butanol

fraction by preparative PC (3MM, 20% acetic acid) and
eluted by 85% methanol, gave after purification by

using centrifugally accelerated rotatory TLC using
(silica gel 60 PF 254) discs and elution with

chloroform / methanol (9:1), a single flavonoidal
compound corresponding to that of apigenin- 7- O-

galactoside  (29  mg)  which  identified  by  TLC,
PC  and   UV   (Table   4).   Acid   hydrolysis[22] 

(2N HCl), gave apigenin  which identified by TLC,
PC, UV  and MS[M ]  270  in  addition to fragment[2 2 ] +

ions at m/e 243,  152, 124, 118, which are
characteristic to apigenin . The sugar moiety was[23]

identified as galactose  [PC. Whatman No.1, ethyl
acetate- pyridine- water (12:5:4) and n-butanol-

benzene- pyridine- water (5:1:3:3)].

Apigenin 7- O- galactoside

The Protein: The crud protein of S. fruticosa was
found to be 14.75%. the analysis of the amino acids

isolated from the plant using the amino acid analyzer
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Table 5: Amino acid analysis of the protein of Salicornia fruticosa.

Peak NO. Amino acids RT(min) Amino acids 

percent (%)

1 Aspartic acid 11.52 6.43

2 Threomine 14.12 4.31

3 Serine 15.59 3.97

4 Glutamic acid 17.32 5.66

5 Proline 19.79 4.11

6 Glycine 24.24 3.15

7 Alanine 25.13 12.19

8 Valine 29.96 6.49

9 M ethionine 32.71 5.17

10 Isoleucine 34.31 2.21

11 Leucine 35.12 1.97

12 Phenyl alanine 40.22 3.27

13 Histidine 49.51 6.19

57.114 NH4 2.81+

15 Arginine 61.88 1.14

Table 6: The radical scavenging effect of sam ples on DPPH

radical.

Tested Absorbance 516nm / % RSA*

compounds reactionperiod (mints)

-------------------------------------

10 mins 20 mins

Trolox 0.021 0.024 95.63

Unsap. 0.082 0.081 84.2

Fatty alcohol 0.23 0.24 54.45

Fatty acid 0.092 0.095 81.8

Com pound A 0.081 0.083 84.1

Compound B 0.072 0.73 85.94

Com pound C 0.065 0.63 87.6

Com pound D 0.053 0.054 89.6

Com pound E 0.049 0.05 90.4

Chloroform ext. 0.121 0.124 76.25

Ethyl acetate ext. 0.076 0.075 85.36

n-butanol ext. 0.066 0.068 87.01

* The absorbance reading at each reaction period are means of two

measurements.

Compound A =Apigenin, B = Isorhamnetin, C = Acacetin, D =

Isorhamnetin- 3- O-

galactoside, D  = Isorhamnetin- 3- O- galactoside, E = Apigenin- 7-

O- galactosi

Table 7: Results of screening for the antitum er activity of

Salicornia fruticosa 

The com ponents Concentration % inhibition of

in ìg/ml  cell viability

Pet. ether extract 25 0

50 10

100 25

70%methanolic extract 25 0

50 5

100 20

Compound A 25 0

50 0

100 10

B 25 15

50 20

100 30

C 25 0

50 10

100 10

D 25 10

50 22

100 46

E 25 15 

50 25

100 38

Compound A =Apigenin, B = Isorhamnetin, C = Acacetin, D =

Isorhamnetin- 3- O- galactoside, E = Apigenin- 7- O- galactoside.

revealed the presence of 14 amino acids (table 5), in
which alanine (12.19% ) and valine (6.49% )
representing the main components.

The Mucilage: The mucilage of the aerial parts of the
plant (1.9%) was found to contain xylose, manose,
galactose and glucose using PC.

Discussion: In the series of searching of natural
antioxidants which are preferred over synthetic
antioxidants, we tried to isolate a new type of
antioxidant from medicinal plants, in particular from
the plants which were not investigated before there for
we studied the phytoconstituents of Salicornia fruticosa
and the different extracts and isolated compounds were
evaluated for antioxidant activity against (DPPH). 

Fractionation of the constituents of the pet. ether
extract of Salicornia fruticosa (L.). was carried out,
and the components of various fractions were identified
by GLC. The unsaponifiable fraction was found to

13 31contain a series of hydrocarbons ranged from C - C

2 6in which C  is the main components (10.42%),
cholesterol and stigmasterol were reported by 2.8% and
1.04% respectively and the triterpenoid á-amyrin was
also  represented  by  1.34%,  GLC   analysis   of
the  fatty  alcohol  fraction  proved  to be a mixture
of  8  fatty alcohols in which Hentriacontanol

31 64(C H O) represent the main alcohol (22.15%).  The
study of the fatty acids was carried out by GLC
analysis for their methylesters, which revealed the
presence of 11 fatty acids in which palmetic acid
represent the main acid (32.4%). 

The study of the flavonoidal fraction revealed the
isolation and identification of apigenin, isorhamnetin,
acacetin,  isorhamnetin- 3- O-  galactoside and
apigenin- 7- O- galactoside. Their identity was proved
by TLC, PC, UV and MS analysis in addition to acid
hydrolysis of the flavonoidal glycosides.

The preparative centrifugally accelerated rotatory
TLC  using   (silica   gel   60   PF   254)   discs
has  been  recommended  as  one of the best
techniques for separation and purification for
flavonoids. This is the first record of the flavonoids in
Salicornia fruticosa (L.).

The crud protein of S. fruticosa was found to be
14.75%. the analysis of the amino acids isolated from
the plant using the amino acid analyzer revealed the
presence of 14 amino acids (Table 5), in which alanine
(12.19%) and valine (6.49%) representing the main
components. The mucilage of the aerial parts of the
plant (1.9%) was found to contain xylose, manose,
galactose and glucose using PC. 

The values of the radical scavenging activity (RSA)
of the tested extracts and isolated compounds were
represented in table (6). From the %RSA values
represented in the table, we noticed that the butanol
and ethyl acetate extracts posses the highest antioxidant
activity followed by the chloroform extract, this due to
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the presence of the main flavonoids in these extracts.
All   the   isolated   flavonoidal   compounds  showed
high  antioxidant  activity compared to Trolox
(standard antioxidant compound).

The results of screening for the antitumer activity of
different extracts and isolated compounds from
Salicornia fruticosa (L.) are summarized in table (7).
From the results obtained in table (7), it could be
concluded that the different extracts and the isolated
compounds showed very low antitumer activity against
Ehrlich ascites carcinoma at the tested concentrations
(25ìg/ml, 50 ìg/ml and 100 ìg/ml).    
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	Trolox 0.021 0.024 95.63
	Fatty alcohol 0.23 0.24 54.45

