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Abstract

This study designed to evaluate antioxidant agtiviicreen the existence of phytogenic chemical camgs and to
determine the total flavonoid and phenol conteritshe Ephedra alata to prove its utilization in the Palestinian folk
medicine for treatment of cancer. Total flavonoihients of the plant were determined by using rgference standard
method and total phenols determined by using Foiotalteu method while antioxidant activity evakaity using 2, 2-
diphenyl-1-picryl-hydrazyl-hydrate assay.Phytocheahianalyses indicated the presence of cardiacsiges, reducing
sugars, flavonoids, phenolic compounds and alkaldidhe total phenolic content in the ethanolic a&ttwas 19.175 mg
gallic acid while was the highest in the methanebtract which was 47.62 mg gallic acid equivalgmif extract powder.
The total flavonoid content of the plant was 0.5 RU/g in the aqueous extract and 5.44 mg RU/thénethanolic
extract while was the highest in the methanolicaett54.66 mg RU/g. In the same time thealata methanolic extract
showed that it has high antioxidant activity andvpdul oxygen free radical scavenging abilitieswadl as the 1C50 for
the plant was almost equivalent to the Trolox séaddantioxidant which justified its uses in the é3sihian traditional
medicines and could represented as a good candidiaferther biological and chemical analysis, azah be further
subjected for isolation of the therapeutically aeticompounds with anticancer activity and also farther
pharmacological evaluations.
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1. Introduction

The value of medicinal plants in drug discgvier known to us well and the human being used tham
various purposes from the beginning of the humastohy [1. Traditional folk remedies from plants have
always guided scientists to search for new medinatin order to maintain and promote healthy ldfeHuman
and animals_[R

Ephedra alataDecne. (the Arabic name is Alanda, family Ephedaayeis a perennial genus of non
flowering seed herb belonging to the Gnetales ptaetclosest living relative of the angiosperth [3

The native land for this species is Iran, Aigelraq, Chad, Egypt, Palestine, Lebanon, Jor8andi Arabia,
Morocco, Syrian Arab Republic, Libya, Mauritaniagh) Somalia and Tunisia [4]. This plant is light green
densely branched dioecious small and perennidlsstrib, about 50-100cm tall, the twigs appeardsafand
the leaves reduced to small scales, cones sekaped, clustered in the axils or at branch tipg.(FiE. alata
grows wildly on the gravely rocky, sandy and clayl 1 arid environments often near shifting santheks [6-
11].

The dried stems (green colored) are the usechsrghthe plant in traditional medicine, usuallyiled about
30 minutes in water and administered orally astadsand the usually daily herb dose is 1.5-B2) [

Ephedra alatastem is used in the folk medicine as decoctioa asmulant , a deobstruent, to treat kidney,
bronchi, circular system, digestive system disaderd to relief asthma attack as well as usetréatment of
cancer also the plant stems are chewed for treatofidacterial and fungal infections [13]18 is a range plant
with medicinal application used for treatment ofigb as well as has decongestant effelctlhe antimicrobial
potential of some Ephedra species suclt.asltissimaDefs [14, E. transitorai [17], E. nebrodensig18], E.
major [19] andE. breanahas been recognized [R0
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Figure 1. Ephedra alatgplant
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Additionally, the foliage dE. alata has acceptable aroma and used as food stuff danimgal grazing ir
Saudi Arabia [J. Ephedra alatacontains flavonol glucosides, herbacet-O-(6 -quinylglucoside), herbacet
8-methyl ether 3-glucoside-7©-rutinoside, viceninll, kaempferol @vamnoside, lucenin 1, herbacetir-
glucoside and quercetinrBamnoside21].

In addition to the knownp-coumaric acid, the furanafan lignan (f-syringaresinol and the
digalloylglucose, nilocitin were obtained from thwole plant ofEphedra alata Ephedrine, pseudoephedr
and a new alkaloid ephedralone was also have bsetated [9] Phyto- acids were identified in
the organie@xtract like hexadecanoic ac 2-Propenoic acid, benzoic acid,7, @jpenoicacid, benzene-acetic
acid, alpha.-hydrox benzeécarboxylic acid an benzene-propanoic acid [22 According to the Global
Species Program Red List Unit this plant had ataske distinct from the entire world, so its sebdse beel
collected and stored as part of the Millennium SBadk Project in the United Kingdom and the disttibn
intersects some protected aread [23

Free radical method 2, dgpheny-1-picryl-hydrazylhydrate (DPPH) is an antioxidant assay base:
electron transfer #t gives a violet color ethanolic solution. Thiedrradical, stable at ordinary temperatur
reduced in the presence of an antioxidant mole@iéng rise to colorless ethanol solution. The ov$dhe
DPPH assay furnish rapid and easy way to ese antioxidant activity by spectrophotometry, so it can
useful to assess various products at a [24].

2. Materials and methods

2.1. Collection and preparing plant materials

Ephedra alataaerial partavere collected in July 2014 from the mountains exiid region of West Bank / Palestine. T

plant was botanically identified by Dr. Nidal Jaasadrom the Pharmacy Departmen An-Najah National University.
Voucher specimen was deposited in the HerbariuthePharmaceutical Chemistry and Technology Diniglcaboratory

of Pharmacognosy) and tegphedra alateherbariumcode is (Pharm-PCT-904).

The entire plant was washed andrtdried in the shade at room temperature untihallplants parts became well dri

After drying, the plant materials were then powdenell by using grinder and placed into a well eldsontaine

2.2. Instrumentation

Shaker device (Memmershaking incubator, Germany), rotary evaporator ddigh OB2000 Heidolph VV200!
Germany), spectrophotometer (Jenway °, Englandg, freeze dryer (Mill rock technology, model BT83anfoss,China),
grinder (Moulinex model, Uno, China), balance (Realy, A< 220/c/2, Poland), filter paper (Machr-Nagel, MN 617 and
Whatman no.1, USA).

2.3. Chemical Reagents

2.3.1. For antioxidant evaluation: Methano was purchased from Lobachemie (Indidfhexane was obtained from
Frutarum LTD (Israel). (DPPH) 2, Riphenyl-1-picrylhydrazyl was ordered from SigmMddrich (Germany). Trolox (6-
hydroxy- 2, 5, 7, 8 tetramethychrome-2 carboxylic acid) was purchased from SigAidrich (Denmark).

2.3.2. For phytochemical screening:Millon’s reagent, NaOH and Benedi&treagnt were obtained froiGadot (Israel).
Ninhydrain solution, Molisls reagent, ,SO, and iodine solution were purchased fraifa Aesar England). Chloroform
was purchased from Sign#ddrich (Germany). HCI ar magnesium ribbonvere obtained from SDFCL (Ira). Acetic
acidwas ordered from Frutarom LTD (Isre and FeGwas purchased from (Riedeldehan, Germ.
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2.3.3. For total phenolic content: Folin-Ciocalteu reagent was purchased from Sidtdaich, and for total flavonoid
Rutin hydrate was purchased from MP-Biomedical (USA

2.4, Preparation of plant extracts for phytochemichanalysis

The phytochemical extraction was performed usirganic solvent extraction as well as aqueous extract he organic

extraction was performed by Soxhlet extraction métlThis extraction was done by taking 20 gm oédinplant powder
and was placed into a glass thimble then extrawitin 250 ml of different solvents separately (etblammethanol, and
acetone). The extraction processes carry on &listiivent in siphon tube of Soxhlet apparatus becootorless. After that
the extract was heated on hot water bath at 3xtiCall the solvent evaporated. The dried planider extract was kept in
refrigerator at 2-8 °C for their future use.

The aqueous extraction was done by taking five grafrthe plant powder and mixed with 200 ml of idedl water in a

beaker. The mixture was heated on a hot plate®a430C and mixed with continuous stirring for 20hotes. The mixture
was filtered using whatman filter paper filter &hé filtrate was used for the further phytochemaadlysis.

2.5. Preparation of plant extracts for antioxidantevaluation

About 10 g of the grounded plant were soaked iritérlof methanol (99%) and put in a shaker devic&0® rounds per
minute for 72 hours at room temperature and storeéfrigerator for 4 days. The extracts were tfikared using filter
papers and concentrated under vacuum on a rotapoeator. The crude extract was stored at 4 °Glamdntioxidant test
was done directly with in five minutes.

2.6. Data analysis

The antioxidant activity was reported as percentag@hibition. The inhibition ofE. alataplant and Trolox standard at
different concentration were plotted and tabulated the IC50 for each of them was calculated ugiadBioDataFit fitting
program in which the sigmoidal fitting model was tidapted model.

2.7. Anti oxidant activity

2.7.1. Trolox standard and plant working solutions

A stock solution of a concentration of 1mg/ml in thenol was firstly prepared for the plant extrant drolox. The
working solutions of the following concentratioris @, 3, 5, 7, 10, 20, 30, 40, 50, 80, 1@f¥ml) were prepared by serial
dilution with methanol from the stock solution.

2.7.2. Spectrophotometric measurements

DPPH was freshly prepared at a concentration df@®w/v. The DPPH solution was mixed with methaamad the above
prepared working concentration in a ration of 1l:fe&pectively. The spectrophotometer was zeroatjusiethanol as a
blank solution. The first solution of the seriesicentration was DPPH with methanol only. The sohgiwere incubated
in dark for 30 minute at room temperature befoeeahsorbance readings were recorded at 517nm.

2.7.3. Percentage of inhibition of DPPH activity

The percentage of antioxidant activity of the pdaamd the trolox standard were calculated usindaif@ving formula:
Percentage of inhibition of DPPH activity (%) = B%A x100%

Where: A = optical density of the blank,

B = optical density of the sample.

The antioxidant half maximal inhibitory concenteatti(IC50) for the plant samples and the standanme walculated using
BioDataFit edition 1.02 (data fit for biologist).

2.8. Phytochemical qualitative analysis
The plant aqueous, ethanolic, acetone and metltagxtiiacts were screened for the presence of tegemical classes
by using the standard following methods.

2.8.1. Tests for proteins

Millon’s test: 2 ml of Millon’s reagent mixed with the entire ptacrude extract, appeared white precipitate, whipbn
gentle heating turned into red color which indicktiee presence of protein in the plant.

Ninhydrin test:Boil 2 ml of 0.2% Ninhydrin solution with the erdiplant Crude extract, appeared violet color iaiche
presence of proteins and amino acids.

2.8.2. Tests for carbohydrates

Fehling’s solutions testBoil a mixture of Fehling solutions A and B withual volumes were added to crude plant extract.
A red color precipitate indicated the presenceedficing sugars.

Benedict's reagent tesBoil 2 ml of Benedict's reagent with a crude egtra reddish brown color indicated the presence
of the carbohydrates.
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Molisch’s solution testShake 2 ml of Molisch’s solution with crude plaxtract then add 2 ml of J30, concentrated and
poured carefully along the side of the test tubeiodet ring appeared at the inter phase of thé tidse indicated the
presence of carbohydrate.

lodine test:2 ml of iodine solution mixed with crude plant dt. Purple or dark blue colors prove the presaridbe
carbohydrate.

2.8.3. Test for phenols and tannins
Two milliliter of 2% solution of FeGlmixed with crude extract. Black or blue-green cataticated the presence of tannins
and phenols.

2.8.4. Tests for flavonoids

Shinoda testpieces of magnesium ribbon and HCI concentrateck wieixed with crude plant extract after few minutes
pink colored scarlet appeared that indicated tlsqrce of flavonoids.

Alkaline reagent tes2 ml of 2% NaOH solution was mixed with plant crugldract, intensive yellow color was formed,
which turned into colorless when added 2 dropsilafatl acid to solution, this result indicated firesence of flavonoids.

2.8.5. Test for saponins
Five milliliter of distilled water was added to c® plant extract in a test tube and it was shakgorausly. The foam
formation indicated the presence of saponins.

2.8.6. Tests for glycosides

Liebermann’s test2 ml of acetic acid and 2 ml of chloroform mixedhwentire plant crude extract. The mixture wasthe
cooled and added 80, concentrated, green color indicated the entitgghfcone steroidal part of glycosides.
Salkowski's testH,SO, concentrated (about 2 ml) was added to the eptamt crude extract. A reddish brown color
produced indicated the entity of steroidal aglycpag of the glycoside.

2.8.7. Keller-kilani test
A mixture of Acetic acid glacial (2 ml) with 2 drepof 2% FeG solution was added to the plant extract and®
concentrated. A brown ring produced between therlawhich indicated the entity of cardiac steroglgtosides.

2.8.8. Test for steroid

Two milliliter of chloroform and concentrated,$50, were mixed with the entire plant crude extract.the lower
chloroform layer produced red color that indicatteel presence of steroids.

Another test was performed by mixing 2 ml of eatlaeetic acid with HSO, concentrated and crude extract with 2 ml of
chloroform. Green color indicated the entity ofretds.

2.8.9. Test for terpenoids
Two milliliter of chloroform was mixed with the pia extract and evaporated on the water path thdacowith 2 ml of
H,SO, concentrated. A grey color produced indicatedethity of terpenoids.

2.9. Determination of total phenol content in the tiferent plant extracts

Total phenolic content (TPC) in the plant methan@hd ethanolic extracts was determined using sg@wtometric
method [2% with some modifications. 1 mg/ml aqueous soluidor both methanolic and ethanolic extracts weepared
in the analysis. The reaction mixture was prepdgdnixing 0.5 ml of plant extract solution, 2.5 @i 10% Folin-
Ciocalteu’s reagent dissolved in water and 2.5 f#l.5% of NaHCO3 aqueous solution.

The samples were thereafter incubated in aemibstat at 45 °C for 45 min. The absorbance wasrihed using
spectrophotometer at wave length = 765 nm. The kemere prepared in triplicate for each analysis$ the mean value
of absorbance was obtained. The same procedureepaated for the standard solution of gallic acid the calibration
line was construed. Based on the measured absarbtingcconcentration of gallic acid equivalent egsed in terms of
(mg of GA/g of extract).

2.10. Determination of flavonoid concentrations irthe different plant extract

The total flavonoid content (TFC) was determinashfrthe calibration curve of Rutin and expressethéiiggram of Rutin
Equivalent per gram of extract (mg RU/g extractal flavonoid content was determined accordinght procedure of
Changet al( 2002) [2§, validated by Nugroho (2011) [PWwith some modifications using rutin as referestendard.
Rutin (100 mg) was dissolved in 10 ml distilled araand diluted to 100 ml. Subsequently, the statiton was diluted

to provide a series of concentrations (5, 10, 20100 g/ml). from each solution (0.5 ml) was mixed wittml methanol,

0.2 ml of 10% AIC}, 0.2 ml potassium acetate 1M and 5 ml distilledenaand then incubated at room temperature for 30
minutes.
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This procedure is repeated for aqueous, metitaand ethanolicE. alata extracts. Furthermore, absorbance was
measured at 415 nm wavelength, and distilled watr methanol, 10% AlGland potassium acetate was used as a blank.
Total flavonoid in extracts was expressed in teofRutin equivalents (mg of RU/g &phedra alataextract).

3. Results and Discussion
Selfish genes in human beings and other living meyas fighting all the time for existence and sung from
all diseases to maintain the health for human gandsother living organisms.

Discovering and screening for potential amge and antioxidant agents from natural plant petslstill in
the recent time the main scope for many of the rphaeutical and medical scientists. In the entireldyo
tremendous resources are being invested in diagmusivention and treatment of cancer.

3.1. Phytochemical screening
Phytochemical screening tests for different extraétEphedra alatashowed the active phytochemical classes
as cardiac glycosides, alkaloids, reducing sugémanols and flavonoids as presented in table 1.

Tablel: Phytochemical screening tests for the aqueoud)anetic , acetone and ethandiiphedra alateextracts.
Phytochemical Aqueous extract Methanol extract Acetone extract| haBol extract
compounds

Cardiac glycosides + + - +

Saponin glycoside - - - B
Alkaloids - + + +

Amino acids - - - -
Starch - - -
Reducing sugars + + + +
Phenols - + +
Volatile oil - - - -
Tannin - - - -
Steroids - - - -
Flavonoid + + - +

3.2. Total flavonoid content
The total flavonoid content for different eadts ofE. alataplant presented in table 2 as well as absorbance
of standard compound (Rutin) was shown in thisgtabldifferent concentrations.

Table 2: Absorbance of standard compound (Rutin)a = 415nm

Rutin concentration(g/ml) Absorbance (mean value) gy =41
0.3 0.143
0.6 0.197
1.2 0.213
2.4 0.344
6 0.563

Standard curve of Rutin indicated the equation af0y072x + 0.1409 anig” = 0.9844 clarified in Fig.2.

3.3. Total phenolic content
Absorbance of standard compound (Gallic aaid).« =76snmin Ephedra alatgpresented in table3 and Fig.3.

Table 3: Absorbance of standard compound (Gallic acid)

Gallic acid concentration (mg/l) Absorbance (mealu®) at ax =765nr
0.0312 0.241
0.0468 0.348
0.0625 0.393
0.125 0.922
0.25 2.021
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Rutin calibration curve
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Figure 2. Standard calibration curve of Rutin
Gallic acid calibration curve
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Figure 3. Standard calibration curve of Gallic acid

Natural phytophenols considered antioxidant compgeuwhich have ability to damage free radical in the
organisms related to their bioactivity to inhibgdxygenase, scavenge free radicals and to cheletals [2§.
Estimation of total phenol in the extracts was debteed by using Folin Ciocalteu method and the daath
compound (Gallic acid).

The total phenols were expressed as mg/g galleceguivalent using the standard curve equation:8v2442X

+ 0.065,R*=0.9959, Where

Y- Absorbance at 760 nm

X- Total phenol in the extracts.

Table 4 presented the contents of total phenotsntbee measured by Folin Ciocalteu reagent in teshgallic
acid equivalent and total flavonoid content expedsss mg/g Rutin equivalent.

Table 4: Total phenolic and flavonoid content in differéntalataextracts

E. alataextract Total phenolic content (mg GA/g) £SD | Total flavonoid content (mg RU/g) +SD
Aqueous extract --- 0.519 +0.09

Methanol extract 47.62 £0.94 54.66 +0.12

Ethanol extract 19.175 +0.625 5.44 +0.625

The total phenolic content of the aqueoustpairact was absented and in the ethanolic extvast19.175
mg gallic acid while was the highest in the methianextract which was 47.62 mg gallic acid equiveig of
extract powder. The total flavonoid content of g@nt was 0.519 mg RU/g in the aqueous extractSeddl mg
RU/g in the ethanolic extract while was the highieshe methanolic extract 54.66 mg RU/g (Fig. 4).
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Figure 4. Total phenolic and total flavonoid contents ofeliéntEphedra alateextract

3.4. Antioxidant activity using Trolox as standardequivalent
The free radical scavenging activity of the methiarextract ofEphedra alatehas been tested by DPPH radical
method using Trolox as a reference standard. Theeraration ranged from 1-10@/ml. The zero inhibition
was considered for the solution which containeg¢ @®PH without any plant extract. The results d@sed in
(Table 5), and the table readings are explainddgn5.

Table 5: Percentage inhibition activity for Trolox aBghhedra alata

Concentration pg/mi % inhibition by Trolox +SD % hibition by Ephedra alatd
+SD
1 38.65 +1.08 29.14 £1.11
2 47.55 +1.34 29.38 +1.72
3 52.09 +1.05 32.09 +1.28
5 64.19 +£1.32 32.09 +0.96
7 64.19 +£1.83 33.33+1.21
10 69.38 +1.33 38.76 +1.53
20 76.29 £2.12 43.46 £1.65
30 81.23+1.43 46.17 £1.77
40 92.1 +1.65 71.36 £1.21
50 96.05 +1.40 73.83 +1.43
80 98.02 +1.87 73.83+1.11
100 98.32 +1.58 75.02 +1.67

Figure 5. Inhibition activity of Trolox standard arebhedra alataextract.
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From the Fig.5 the calculated half maximal inhibfteoncentration (1€;) was 16.03 pg/ml foEphedra alata
and 3.6 pg/ml for Trolox standard.

Conclusion

The phytochemical screening showed that Hpghedra alata plant extract contain a mixture of
phytochemicals as cardiac glycosides, reducing rsudkavonoids, phenolic compounds and alkaloidse T
quantitative total flavonoids and total phenol soiag indicated that the methanolic plant extraas$ lthe
highest contents of flavonoids and phenols andXR®H assay showed that the plant has potent adioixi
activity which can be an excellent choice for bgé@l and chemical analysis, and can be furthejestdd for
the isolation of the therapeutically active compasiwith anticancer potency.
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