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ABSTRACT

Caralluma europaea have been used recently as adgrim Morocco folk medicine, health foods andumerous
other purposes. In the present study, the antioxidativity of C. Europaea roots extracts from nemo cultivar

Zouiatcheikh harvested, using solvents of increagiolarity (hexane, chloroform, dichloromethandhyétacetate,
acetone, ethanol and methanol) was evaluated uBSiREH radical-scavenging assay. The total ascorbiida
pigment and anthocyanins as well as total phenditd flavonoids from roots of C. Europaea cultivegre also

evaluated. The extracts were found to have diffel@rels in antioxidant proprieties in the test\amit used. The
efficiency of the solvents used to extract pheraaiopounds from the C. Europaea roots varied camalaly. Total

polyphenol contents were significantly higher intma@ol extract than chloroform and ethanol fractofp<0.05).

Ethanol and ethyl acetate extracts in roots wasébto be rich in flavonoids (834.7 and 844.2 CEQ4.DW,

respectively). No relationship was observed in plagential antioxidant activity and total phenolievels of the
extracts mean that further investigation on thaé@ftlant activity of C. Europaea roots was needed.
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INTRODUCTION

Cause of a big diffusion of infectious disease tmadside effects of modern medicines 50,000 pediglevorldwide
every day[1]. This made scientists and generalipulde plants as a source of new or complimentaggicmal
products[2]. The medicinal value of these plangs lin some chemical active substances like: altsldiannin,
flavonoid and phenolic compounds. These produatspraduce definite physiological action on the harbady

3].

Caralluma europaedelong to the genus caralluma of the family Ap@ngae (Asclepiadoideae). There are about
87-133 species Caralluma verities throughout thedyavhich is a testament to their value to humamdklt is
native to Morocco, where it occurs on the slope®ofi-Atlas, Middle Atlas and the Rif. Distributeid South-
Eeastern Spain, southern Italy (Linosa, LampeduBajjsia, Libya, and Egypt to Jordan and on thandl of
Lampedusa where it was first discovered by Gusson&832 [4,5].C. Europaeahas been reported to have
anticancer activity, in Morocco folk medicine, stow wide spectrum of action including antitumoriaist the
patients treat the general cancer by mixed grintspaith honey. In literature there are a few resees regarding
this species but several member of genus Caralhawa found medicinal use as anti-diabetic, antiehglycemic,
antiparasitic, antitrypanosomal, anti-ulcer, camtive, febrifugal, anti-pyretic, anti-infammatomnti-nocicepetive,
anti-oxidant, anti-obesogenic and anti-artherostieproperties [6,7,8,9]
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This work was to determine the total phenolic dagdnoid contents of hexane, chloroform, dichlortdmee, ethyl
acetate, acetone, ethanol and methanol extract €ofBuropaearoots. Additionally, the antoxidative properties
were evaluated by DPPH radical-scavenging assaysattempt to establish the best solvents for ektthe
antioxidants compounds.

MATERIALS AND METHODS

2.1 Chemicals and reagents

Folin—Ciocalteu reagent, sodium carbonate anhyd(dlasCQ;), gallic acid (GA), aluminium chloride (AICI3),
sodium nitrite (NaN@), sodium hydroxide (NaOH), hydrogen chloride (HC22-Diphenyl-1- picrylhydrazyl
(DPPH), quercetin, ascorbic acid (AA), dinitrophehydrazine (DNPH), thiourea, sulfate pentahydr@eSQ.
5H,0), sulfuric Acid (HSQy), trichloracetic Acid (TCA). All other chemicadnd solvents used were of analytical
grade.

2.2 Plant and sample material
Fresh roots of cultivar Zouiatcheikh @f. Europaeawere collected from the region -Beni-Mellal- Mocac A
voucher specimen of the roots was identified arilenticated at the laboratory of botany at thedgjglinstitute.

2.3 Determination of pigment content

The procedure was carried out at 4°C and dark. gisreample (0.25g) were mashed in a mortar andepegh
80% acetone (v/v), the extract was filtered throtwb layers of nylon and centrifuged in sealed suae15,000 x g
for 5min .The supernatant was collected and therbbsce was read at 663 and 647nm for chlorophghc
chlorophyll b, respectively, and at 470nm for canatid content. The concentrations for ChlorophylChlorophyll
b, and the sum of roots carotenoids (xanthophwglifid carotenes) were given in pg ml-1 solution atiogrto the
equation of Lichtenthaler and Buschmann (2001)[10]:

Chlorophyll a = 12.25A663-2.79A647
Chlorophyll b = 21.50A647-5.10A663
1000A470 — 1.82Chla — 95.15Chlb

225

Carotenoid =

Total chlorophyll= Concentrations were added to gatal chlorophyll expressed in pg f extract.

2.4 Determination of anthocyanin content

Anthocyanin content of roots was analyzed accordingPadmavati et al. (1997) [11] modified by Chuetgal.
(2005)[12]. The roots (1g) were extracted with 2Bmigpf acidified methanol (1% HCI) for 2h at rooemtperature
in the dark, and then centrifuged at 1000 x g famih. anthocyanin levels were calculated from thethanolic
extract as A530-(0.24 x A653). Total anthocyaninteat was determined as mg cyaniding 3-glucosidévatgnts
(CyE) per 100g of fresh weight, using an extinctamefficient of 26.900 | mdl cm* at 530nm and a molar mass
(MW) of 449.2 g molf{13].

AbxMW xVx100
exG

Anthocyanin (mg/100g) =

2.5 Determination of ascorbic acid content

The ascorbic acid was determined using the metifid@enderitter et al. (1998)[14]. Briefly 75ul of DN (29 of
dinitrophenyl hydrazine, 230mg thiourea and 270rh@0SQ,.5H,0 in 100ml 5M H2S04) was added to 500ul
reaction mixture (300ul of the different extractgtha100ul 13.3% TCA and water, respectively). Tleaation
mixture was subsequently incubated for 3h at 3#i€n 0.5ml H2S04 65% (v/v) was added to the medand,the
absorbance was measured at 520nm. The vitamin rdoofethe sample was subsequently calculated, uaimg
ascorbic acid as standard curve.

2.6 Preparation of plant extracts

Fresh roots were washed with distilled water antdrto cubes with a stainless steel knife, driedrinoven at 37°C
for two days after which they were crushed up armligd to get homogeneous fine powder by a grinBer.

extraction, seven different solvents in ascendintanity (hexane, chloroform, dichloromethane, etlagletate,
acetone, ethanol and methanol) were used to fratgothe soluble compounds from tBe Europaearoots. The

fresh roots sample (5g) was extracted with 50ngdawth solvent with simple maceration at room tentpezdfor 24h

and then the solvents from the combined extracép@ated by vacuum rotary evaporator (HEIDOPH V@0

After filtration, all extracts obtained were theartsferred to vials and kept in the dark at -20fiGrgo use.
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2.7 Determination of extract yield percentage

The extraction yield is a measure of the solveffisiency to extract specific components from thigmal material
and it was defined as the amount of extract re@m/ér mass compared with the initial amount of whalots. It is
presented in percentage (%).

2.8 Determination of polyphenol compounds

Total phenolic contents of fraction were determiaedording to the method of Singleton et al. (18B8))cited by
Wolfe et al. (2003)[16]. 50ul of each fraction a?BOpl of Folin-Ciocalteu reagent were mixed. Aftér seconds
incubation, 500u! of sodium carbonate (20%) waseddand the mixture was diluted with 5ml of distilleater.
The tubes were kept in the dark for 30min and theoebance was measured at 727nm. The totalpherwiients
were expressed on a dry weight basis as mg hydnmsdl equivalents/100g of sample.

2.9 Determination of total flavonoids

The total flavonoid content (TFC) of the roots extis were determined according to the colorimetasay
developed by Zhishen et al. (19p9%)]. One ml of properly dilated roots extract was ndixgith 5ml of
distilled water. At zero time, 300 of (5%, w/v) NaNQ was added. After 5min, 3QDof (10%, w/v) AICk
was added. At 6min, 2ml of 1M solution of NaOH weadded. Finally, the volume of the mixed is
immediately adjusted to 10ml with distilled wat&he mixture was shaken vigorously and the absoaras
read at 510nm. The results were also expresseddoy weight basis as mg catechin equivalents (CHIDg

of sample.

2.10 Antioxidant Activity (DPPH free radical scaveming activity) determination

The DPPH methdd8] was used to determine antioxidant activityG&uropaeaoots extracts. 10-ul from the
stock solution of the sample were dissolved in Alisomethanol to a final volume ofiml and the adted
250ul of methanolic DPPH solution (6mg/100ml). The i@t mixture was kept at room temperature. The
optical density (OD) of the solution was measurédbB5nm, after 30min of incubation. The percentage
reduction values were determined and comparedpooppated standards. The optical densities ofstraples

in the absence of DPPH were subtracted from theesponding OD with DPPH. The % reduction were
determined and compared to appropriate standahibition of the free radical DPPH, in percent (I Y%as
calculated using the following equation:

1% = Ablank — Asample % 100
°T Ablank

Where Ablank is the absorbance of control reac{mmtaining all reagent except the tested compquauak)
Asample is the absorbance of tested compound.

2.11 Statistical analyses

All assays were run in triplicate. The results aeported as mean values of three analysis and atand
deviation. Data were subjected to statistical asialyusing the SPSS programme. P less than 0.05 were
considered as statistically significant.

RESULTS AND DISCUSSION

3.1 Chlorophyll content

The chlorophyll is one of the antioxidant compoumdsch widely used as additive or supplements snftod
industry, cosmetics, pharmaceutical and livest@adfand also have a positive effect in human Ha&lthThe
table below shows that the content of chlorophyllG Europaearoots estimated by 5.62ug/ml includes
3.47ug/ml for Chl a and 2.15ug/ml for Chl b regagdcarotenoids which play also a huge role in tekl$ of
nutrition and health we found in in our data théueaof 0.58ug/ml.

Table (1): Total pigment, anthocyanin and ascorbi@acid content ofC. Europaea roots

Compounds Values
Chlorophyll a (ug mf) 3.47 £0.04
Chlorophyll b (ug mif) 2.15 +0.07
Total chlorophyll (ug mt) 5.62+0.11
Carotenoids (ug i) 0.58 + 0.05
Total anthocyanins (mg/100g FW 0.08+0.p1
Ascorbic acid (mg ml) 5.87 +1.23

Mean composition of sampled roots from three repiins of three individual samples (three plantstgat standard deviation.
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3.2 Ascorbic acid content

Ascorbic acid is a good reducing agent and exhiligsantioxidant activities by electron donafi@@.
Moreso; it is widely distributed in plant cells wiet plays many crucial roles in growth and metam. As a
potent antioxidant, ascorbic acid has the capamtyeffects on cancer, blood pressure, immunity,gdru
metabolism and urinary excretion of hydroxypro]2§. The ascorbic acid content of t@e Europaeaoots
also presented in Table 1. The recorded contethiésorder of 5.879 = 1.238 mg/100g, demonstratimg t
wealth ofC. Europaeaoots of this vitamin.

3.3 Extraction yields percentage

The extraction yield of th&. Europaeaextracts is shown in Figure 2. In our study, dii@r solvents with
increased polarity were used to determine whichegae greatest recovery of phenolic compounds. dase
our results reported here, the extraction yieldvdnyous solvents ranged from 0.35%-5.05% and desee in
the following order: methanol> ethanol> chloroforracetone> dichloromethane> ethyl acetate> hexalnis. T
shows that the extraction yield increases witheasing polarity of the solvent used in extracti@mong the
different solvent extractions, the successive nmathaolvents found to have higher recovery oveeptystem
used.

3.4 Total phenolic compounds

Phenolic compounds in plants constitute a majosclaf secondary plant metabolites with bioactiveeptal
attributed to antioxidants activity. Figure 3, stethie phenols concentration in the roots extraofsressed as
milligrams of hydroxytyrosol equivalents per 10Gugrs of dry weight. Result show that the amountotdlt
phenolic contents of the roots extracts by differealvents (hexane, chloroform, dichloromethandylet
acetate, acetone, ethanol and methanol) occurréloeimange of 149.9-1136.3 mg/100g DW and decraase
the following order: methanol> ethanol> acetonetoform> dichloromethane>ethyl acetate>hexane (Fig
3). The recovery of phenols from plant materialgnffluenced by solubility of the phenolic compouridshe
solvent used for the extraction process. Othervasbjent polarity will play a key role in increagiphenolic
solubility [22]. The result given in Figure 3 showed the amounplEnolic compounds in the methanol and
ethanol extracts was higher 1136.3-653.4 mg/108geetively than in the acetone extract also totenolic
content obtained with ethanol was 2.4 times thatoftone it was by high extraction yield and heitse
contribution in theC. Europaearoots was significant. For other solvent had simit@ncentration but
comparatively small of total phenolic contents. Tiesults of multivariate dispersion analyses showed
used solvent are significant factors affectingatat phenolic content (p<0.05).

3.5 Flavonoids and anthocyanin contents

Anthocyanins comprise of a large group of wateubtd pigments which pertain to the flavonoid cldasm
the results shown in Table 1 the content of anthagyranged from 0.08+0.01mg/100g. It was repothed
some pharmacological activities of polyphenol coomuts, like anthocyanosides, may be attributed &ir th
antioxidant propertieR3].

Total flavonoid, as one of the most diverse andespiead groups of natural compounds, are probigly t
most natural phenoli4]. Total flavonoid contents of various solvent egtriom roots are summarized in
Figure 4. These extracts were found to have varieusls of flavonoids ranging from 255.9-844.2 nifJ.

In fact the content of flavonoids in the roots extrdecreased in the order of ethyl acetate>ethaacétone
>methanol >dichloromethane> chloroform > hexanee Thncentration of flavonoids in ethyl acetate a&sttr
was 844.2 mg/100g, which was very similar to thii@af ethanol extract concentration. The lowestdinoid
concentration was measured in chloroform and hexaxteact. The concentration of flavonoids in plant
extracts depends on the polarity of solvents usdbe extract preparatid@5].

Both flavonoid and phenolic compounds are knowihadawe multiple biological effects, including antidaint
and anti-inflammatory properti¢26] and may also be responsible for biological actioh€. Europaeaoots.
The results presented herein showed no positiveeletion between total phenolic compounds and total
flavonoids but from our data it can be deduced tlaabnoids are the major fraction relative to tqithenols in

all extract.

3.6 DPPH radical scavenging activity assay

The DPPH is stable free radical, which has beenelyicaccepted as a tool for estimating free radical
scavenging activities of antioxidan7]. In order to evaluate antioxidant activity; DPPatlical scavenging
activities was measured from roots extracts an#loahhibition are given in Figure 5. The methanotragts
show the highest antioxidant capacity in the romtract with concentration of 10ug/ml compare tbeot
system. DPPH scavenging activity ranged from 5988.70% and followed the order of effectiveness as:
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methanol (68.41%)> hexane (67.90)>acetone (66.31%fkanol (64.72%)> ethyl acetate (63.39%)>
chloroform (59.41%). There are studies in the &tare that report a positive correlation betweetioaidant
activity and the quantity of phenolic compoufts 29] In addition, there are also studies which reploat
there is no positive relationsti®, 31] In our study as well, a positive correlation was$ observed.
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Figure (4): Total flavonoids content (as catechinaquivalents) Figure (5): Free radical-scavenging capacities ohe extracts
in extracts from C. europaea roots. Results are expssed as measured in DPPH assay. Values are expressed as mea
hydroxytyrosol equivalents. Values are expressed aseans + standard deviation (n=3).
SD deviation (n=3)
CONCLUSION

In conclusion, our data suggested that the recowéphenols and flavonoid content @ Europaearoots is
mainly affected by the solvent system used. Thesr@xtract are effective in scavenging radicals mwhe
assessed by DPPH assay. Accordingly, in this stilyantioxidant activity of roots extract is inésplent of
the amount of total phenols which implies the etise in the extracts of antioxidant molecules iny\amall
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quantities. Therefore, it is suggested that morekveould be performed on the isolation and ideadifion of
the molecules responsible has this activity andetduce relationships chemical structure-activity.
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