Available online at www.scholarsresearchlibrary.com

\\a(mac,é
Scholars Research Library Qq& *‘"bi“é
Scholars Research . * k@# (E
Der Pharmacia Lettre, 2016, 8 (6):212-216 * Vq <4 *
(http://scholarsresearchlibrary.com/archive.html) A4
Library

ISSN 0975-5071
USA CODEN: DPLEB4

Ruta tuberculata Forsk: Phytochemical screening, total phenolic cdants and
antioxidant activity of crude coumarins and alkalods extracts

Zineb Chaibeddra, >Nasser Baaziz andAmar Zellagui

Y aboratory of Biomolecule and Plant Breeding, L$feience and Nature Department, Faculty of Exactie and
Life Science and Nature, University of Larbi BeniditlhOum EI Bouaghi, Algeria
2 aboratory of conservation of humid zones, 8 Ma§5l@niversity, Guelma

ABSTRACT

The present work focuses essentially on the phgtodal screening, total phenolic compounds contamd, in vitro

antioxidant activity of two crude extracts: counmmiand alkaloids from Ruta tuberculata Forsk, amgeklan

saharien species. The results revealed the presgiem@me chemical groups such as volatile oilsiditeids, sterols
or triterpenes, coumarins, alkaloids, tannins, derwids and saponins. The quantification of totaémolic content
was done using the folin-ciocalteu method and Adwmi chloride colorimetric method for flavonoids atiae

amounts are 20.3640.48and 19.67 #0.34 polyphenaold #iavonoids respectively. The crude alkaloidsaettand

the crude coumarins extract were screened for thetential antioxidant activity in vitro by DPPHefe radical-

scavenging test. The findings showed that percentfgreduction are 46.65 % and 87.37 % af'Mi0(crude

alkaloids and coumarins respectively).

Keywords: Ruta tuberculat&orsk phenolic and flavonoids contents, antioxidant digticoumarins, alkaloids.

INTRODUCTION

The genuRkuta (Rutaceae) is represented in Algeria by threeispeR. montangClus.) L.,R. chalpensi&. [1], R.
Tuberculatal2]. R. Tuberculatais characterised by its leaves lanceolate omaftengated and small flowers with
four petals yellow.R. tuberculatatreats bone and joint pain, dysmenorrhea, infigrtih women, anaemia and
headache [3].

Ruta species are sources of diverse classes of natwoalugts such as flavonoids, alkaloids, essentibd, oi
coumarins, phenols, saponins lignans, and triterpewith biological activities including antifungalntioxidant,
phytotoxic, abortive, depressant, antidotal andétiafiammatory [4,5,6,7,8,9].

In our continuing investigation carried out on tfenus Rut§l10, 11] the present work focuses on Bntuberculata
growing in El oued (the east of the Algerian saharal the main objectives of this study were:

(i) Phytochemical sceening

(i) Dosage of polyphenols and flavonoids

(i) Extraction of alkaloids and coumarins

(iv) Assessing the scavenging activiilyvitro using DPPH test of the two crude extracts (alkloand coumarins).

MATERIALS AND METHODS
Plant material

Ruta tuberculata-orsk. was collected in April 2014 (flowering stdgn El-oued, ( East Algerian sahara) Algeria.
The plant was identified by Dr. Hallis youcef (Cenfor Arid Areas (CRSTRA), Biophysical Station, Uggourt,
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Algeria, A voucher specimen was deposited at tfee dciences and nature Department, University L&
M’hidi, Oum el Bouaghi, Algeria under the code nien(N° ZA 133).

Extraction and detection of chemical groupg$12]

25¢g of each powdered dried plant were extracted patroleum-ether in a continuous extraction apgparsoxhlet.
The ether extracts were combined, filtered and epntmated up to 40 mL. The remaining dry vegetabbelpct was
extracted three times with methanol for 20 minudse vegetable product residue was then extractddwarm
water for 20 minutes. The constituents were ideatias follows:

e|dentification of volatile oils

The ether extract was evaporated to dryness. Tieue had a characteristic pleasant odour, thupltr product
contains volatile oils. The vegetable product westilikd with water in a Neo-Clevenger apparatuextract the
volatile oils.

e|ldentification of sterols and triterpenes

The residue of ether extract was dissolved in (.5aretic anhydride and then in 0.5 mL of chlorofoithen 1 mL
of concentrated sulphuric acid is added (LibermaBurchards reaction). At the contact zone of the liquids a
brownish red ring was formed denoting the preseficterols and triterpenes.

eldentification of carotenoids

The ether extract was evaporated to dryness amd af saturated solution of antimony trichloridechloroform
were added (Carprice’s reaction). The pigmentsfiasdly blue and later became red, denoting thes@mnee of
carotenoids.

e|dentification of flavonoids

The residue of methanolic extract was dissolve® mL of methanol at 50 °C. Metallic magnesium andr&ps of
concentrated HCI were added. A red or orange coiodicates the presence of flavones aglycones &b
reaction).

eldentification of coumarins

The residue of methanolic extract or alcohol extisdissolved after dryness in hot water. The tsmiuis divided
into two equal volumes: one of which contains thference, and the second is made alkaline withml.®f 10 %
ammonia solution. The appearance of an intenseeffeence under UV light indicates the presenceoofmarins
and derivatives.

e|dentification of tannins:
The water extract (1mL) was diluted with water (R)rand a diluted solution of ferric chloride (3 @) was added.
The appearance of a blackish blue or blackish gcetur indicates the presence of tannins.

eldentification of saponins
The water extract (1mL) was diluted with water (2)nand the mixture was vigorously shaken for 2 utsthe
formation of froth which persists for 10 minutslicate the presence of sapnins.

Extraction procedure of Alkaloids:

Air dried aerial parts oRuta tuberculata-orsk. (100g) werextracted in a soxhlet apparatus with MeOH (80%).
The concentrated MeOH extract wadissolved in HCI 2% aqueous solution at pH=2, axtilaeted with CH2CI2
(twice). Theacidic solution(mother liquor) was brought to PH=w@lh NH40OH 25%, and extracted again with
CH2CI2 (thrice). The CH2CI2 extracts were evapatategive the crude alkaloids[13].

Extraction procedure of coumarins:

After drying and powdering, the crude material veasracted with MeOH in soxhlet apparatus. The sulweas
evaporated until dryness, the crude residue wantak in a NHOH 25%. The aqueous basic phase was extracted
with methiline chloride. The agueous extract wasught to pH=2 with HCI 2% then extracted again witH,Cl,
(Thrice). The CHCI, extracts were evaporated giving the crude coursti].

Dosage of total polyphenols

The dosage of polyphenols was performed throughRbkn-Ciocalteau photometric method [14] which was
slightly modified. It comprises mixing a0of the methanol extract with : 250 ul of FolineCalteu reagent (1N),
1.25 ml sodium carbonate (2%) and 480 pl distilkeder. The solutions were homogenized, cappedrentécted
from light and kept at room temperature for 30mhe Bbsorbance was measured at 750 nm using wadedvlask.
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The test was performed in triplicate. The standanye was obtained using standard solutions ofcgatlid at the
same concentration of the sample. The content taf folyphenols was expressed as microgram ofcgaltid
equivalent per milligram of dried plant.

Dosage of flavonoids

Aluminum chloride colorimetric method was used flawonoids [15]. 1 ml of plant extract and standé&ibsolved

in methanol) were added to an equal volume of atieml of aluminum chloride (2%).It remained at room
temperature for 30 min. The solutions were homagghi capped and protected from light and kept atnro
temperature. The absorbance was measured at 43%ing the methanol as a blank. The test was peefrim
triplicate and the standard curve was obtainedguairserial concentration of quercetin solutionse flavonoids
content was expressed as microgram of quercetivagquat per milligram of dried plant.

DPPH radical-scavenging activity

The capacity of two extracts froRRuta tuberculataForsk. to reduce the radical 2,2-diphenyl-1- ditydrazyl
(DPPH) was assessed using the method of Mastidh[16]. 15 ul of the extract at different concentwas was
added to 1.5 ml L of a DPPHthanolic solution. The mixture was shaken vigolpasd left standing at room
temperature for 30 min in the dark. The absorbafcine resulting solution was then measured at fh7 The
normal purple color of DPPH will turn into yellowhen its singlet electron is paired with a hydrogesm coming
from a potential antioxidant. The scavenging attiof two extracts were evaluated according toftlmeula:

DPPH scavenging effect (%) =(Ao — A)/Ap ]X100, whereA, is the absorbance of the control at 30 min, Anib
the absorbance of the sample at 30 min. All sampés analyzed in three replications.

RESULTS AND DISCUSSION

Phytochemical screening

R. tuberculataForsk has been screened for several chemical grduis interesting to note the presence of vigati
oils, alkaloids, coumarins, flavonoids, sterolstoterpenes, saponins, tannins and carotenoids¢hwhave not
already been reported in the literature (Table 1).

Dosage of total polyphenols and flavonoids

The total polyphenols contents of methanolic extrdeterminated by Folin-Ciocalteu method, are rigbin
micrograms equivalent gallic acid by microgramshaf powder dry mass of the plant material, wheeectintent of
flavonoids exposed as quercetine equivalents. Dineentration of polyphenols and flavonoids in tiidgract was
20.36+0.48 and 19.67 +0.34 respectively.

RESULTS AND DISCUSSION

The phytochemical screening revealed the preseheelatil oils, sterols or triterpenes, carotengidsoumarins,
alkaloids, flavonoids, tanins and saponins.

Table 1. Phytochemical screening from aerial partef R. tuberculata Forsk

Extract Chemical groups tests

Volatil oils ++

Petroleum ether | Sterols or triterpenes ++
Carotenoids +
Coumarins ++

Methanol Alkaloids ++
Flavonoids +
Tanins +

Aqueous -
Saponins +

The total phenolic content of methanolic extracswigterminated using Folin —ciocalteu reagent ahgminum
trichloride reagent and there amounts were 20.3@&hd 19.67 £0.34 polyphenols and flavonoids retspedy.
Ruta chalepensishowed significantly higher concentrations of tqthénolics (1328.8 mg GAE/100g) compared to
R. tuberculataForsk [17] a total phenolic content varying fror20157 to 178.00 mg Gallic acid equivalents per
gram of dry extract of R. chalpensis growing in iBim[18].
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Table 2: Polyphenols and flavonoids contents d&tuta tuberculata Forsk

Methanolic extract of | Polyphenols contentsFlavonoids contents
Ruta tuberculatdorsk. 20.36+0.48 19.67 +0.34

DPPH radical-scavenging activity

Free radical scavenging activity was performed gi$dPPH to the crude alkaloids extract (yield 0%pand the
crude coumarins extract (yield 0.05 %) at théofeing concentrations: 170,10°M,10°M,10*M. Vitamin C was
used as standarat the final concentration of 1 mg/ml. the crudkaldids extract has an antioxidant power
(46.65%) higher than that of vitamin C (26%), whilee crude coumarin extract present the highesoxadant
power (87.37%) and more than vitamin C.Wansi elDal (2006); (Saamitet al, 2013) [19,20] showed that
alkaloids Rutaceae family has antioxidant activity.

Also, it was showed that the methanol extracRota graveolen®iad the strong antioxidant activity [21,22,23]
Kacem et al2015 [24]determined that the antioxidant actigitief Ruta chalepensis L. growing in Tunisia were
examined using various in vitro assays: DPPH radicavengingf-carotene bleaching method, reducing power
and quantification of the total antioxidant cappeihd the obtained results have confirmed thaethanol extract
exhibits the most potent antioxidant effect, folehwby methanol and methanol/water (1/1) extracts.

% of reduction by DPPH test % of reduction by DPPH test

Vit C
64% 87.37% Vit C

M Alkaloids

0,
46.65% extract 64%

m Coumarins

0,
48.46% extract

14%
.98% 14%

6%
1.30% 13% 6o2.73%

4.12%

1/10M 1/100M 1/1000 1/10000 1/10M 1/100M 1/1000 1/10000

Fig. 1: Antioxydant activity of crude alkaloids extract from Fig. 2: Antioxydant activity of crude coumarins extact from
Ruta tuberculata Forsk by DPPH at different concentrations  Rutatuberculata Forsk by DPPH at different concentrations

Our results demonstrate a high antioxidant activitthe coumarins extract &uta tuberculatdorsk. and stress the
importance of investigations dealing with the cheahtompounds.
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