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ABSTRACT

The present work focuses essentially on the phytochemical screening and evaluate the antimicrobial activity of Both
extracts from Saturegja graeca L. ethyl acetate and n-butanol using a diffusion method for the most common
pathogenic bacterial strains: E.coli ATCC 2592, Pseudomonas aerogenosa ATCC2783, Staphylococcus aureus
ATCC 252923, Salmonella sp. Klebseilla pneumonia and one fungi Candida albicans. The results revealed the
presence of some chemical groups such as volatile oils, flavonoids, sterols or triterpenes, tannins, carotenoids and
saponins. Two extracts showed a good antibacterial activity against Saphylococcus aureus ATCC 252923.
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INTRODUCTION

The genusSatureja belonging to the family Lamiaceae, subfamily nejmae and tribe menteae, contains about
200 species of aromatic herbs and shrubs widelyilolised in middle east, mediterranean region toopge, west
Asia, north Africa, the Canary Islands and southefioa [1]. The flora of Algeria has sixteen speagyenus
Saturgja [2]. It is a medicinal herb and condiment can also tmwg as an ornamental plant. It enjoys great
popularity in Algeria and Morocco as a remedy aghicough, indigestion and mild respiratory infentid3].
Recently, the other properties @&atureja sp. such as antibacterial, antifungal, antioxidaantidiabetic,
antihyperlipidemic, reproduction stimulatory, exfprant and vasodilatory activities have been dertnates [4].
The present work aims to determine a phytochemsimr@ening and assessment of the antimicrobialigetif ethyl
acetate and butanol extracts of leaves and flowers

MATERIALS AND METHODS

Plant material

The leaves ofSatureja graeca L. was collected in march 2012 (flowering stageHama Bouziane - Constantine,
Algeria. The plant was identified by Dr. Hallis yaef, Scientific and Technical Research Center fdd Areas
(CRSTRA), Biophysical Station, Touggourt, Algeri&. voucher specimen was deposited in the Laboratdry
Biomolecules and Plant Breeding, University of LidBen Mhidi Oum El Bouaghi, Algeria (voucher numb#&h
137).
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Extraction and detection of chemical groupg5]

259 of each powdered dried plant were extractel patroleum-ether in a continuous extraction agparsoxhlet.
The ether extracts were combined, filtered and eotmated up to 40 ml. The remaining dry vegetabtelpct was
extracted three times with methanol for 20 minudse vegetable product residue was then extractddwarm
water for 20 minutes. The constituents were idexttis follows:

e|dentification of volatile oils

The ether extract was evaporated to dryness. Tddue had a characteristic pleasant odor, thupltrg product
contains volatile oils. The vegetable product wassilted with water in a Neo-Clevenger apparatusxtract the
volatile oils.

e|ldentification of sterols and triterpenes

The residue of ether extract was dissolved in OL5agetic anhydride and then in 0.5 ml of chlorofoffhen 1 ml
of concentrated sulfuric acid is added (LibermaBofchards reaction). At the contact zone of the bguoids a
brownish red ring was formed denoting the presefaterols and triterpenes.

e|dentification 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 thesg@mnee of
carotenoids.

e|dentification of flavonoids

The residue of methanolic extract was dissolved ml of methanol at 50 °C. Metallic magnesium andr&ps of
concentrated HCIl were added. A red or orange cildicates the presence of flavones aglycones (&ttha
reaction).

e|dentification of coumarins

The residue of methanolic extract or alcohol extiadissolved after dryness in hot water. The tsmiuis divided
into two equal volumes: one of which contains taference, and the second is made alkaline withm.&f 10 %
ammonia solution. The appearance of an intenseefisence under UV light indicates the presenceoafmarins
and derivatives.

e|dentification of tannins:
The water extract (1ml) was diluted with water (B emd a diluted solution of ferric chloride (3 @gg) was added.
The appearance of a blackish blue or blackish geetar indicates the presence of tannins.

e|dentification of saponins
The water extract (1ml) was diluted with water (9 and the mixture was vigorously shaken for 2 nsuthe
formation of froth which persists for 10 minutesdlicate the presence of sapnins.

Extraction

Air-dried powdered material from the leaves (106f%atureja graeca L. were extracted with 70% MeOH for 24 h,
three times. The MeOH extract was evaporated tmely. The residue was dissolved in boiling watdterA
filtration, the filtrate was concentrated and rérasted several times with EtOAc andBuOH resulting in a residue
of 0.52g from EtOAc extract and 0.93g frarBuOH extract [6].

Antimicrobial activity

The Antimicrobial assay was carried out on two &otls using agar diffusion method [7], against fiueman
pathogenic bacteria, including (standard straftehylococcus aureus ATCC252923and Pseudomonas aerugenosa
ATCC 27853 E.coli ATCC 25922 (clinical strains) Klebsella pneumoniae Salmonella sp. and one fungi Candida
albicans.

The bacterial strains were first grown on Mullent¢in medium (MHI) at 37C for 24 h prior to seeding on to the
nutrient agar and the fungal straats30C for 48 h.

The isolated compounds were mounted on sterilerfiiaper discs (6 mm in diameter) with the follogvin
concentrations (mg/ml) (8, 4, 2, 1 and 0.5). Thecsliwere placed on the inoculated agar media. fEla¢etd Petri
discs were kept at4 for 1 h, and incubated at 3€ for 24 h. The antibacterial activity was assessetheasuring
the zone of growth inhibition surrounding the did€ach experiment was carried out in triplicate.
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RESULTS AND DISCUSSION

Phytochemical screening

The present work is focused essentially on the qaygmical and antimicrobial screening Sstureja graeca L.
This species have been screened for several chegrmaps. It is worth noting the absence of coumsgriand
alkaloids, nevertheless, the flavonoids, sterolgiterpenes, volatile oils, saponins, tanninsptamoids are present
and have not previously been reported in the liteea(Table 1).

Table 1. Phytochemical screening from aerial partsf Satureja graeca L.

Extract Chemical groups tests

n-Hexane Volatil oils +

Sterols or triterpeneg  ++
Carotenoids +

Methanol Coumarins

Alkaloids -

Flavonoids ++

Aqueous Tanins ++
Saponins +

Antimicrobial activity

The results summarized were in Table 2 and tableh&h showed that both extracts fr@mtureja graeca L. ethyl
acetate ana-butanol were prevented the growth of all the testéctoorganisms with an inhibition zone medium
diameter increasing proportionally with the concatibns of the tested samples. The results shotvttieatwo
extracts exhibited variable degrees of antimicroddivity.

Generally the obtained inhibition on bacteria stsararied from 06.83 i&. coli ATCC25922 to 16.0 mrfs. aureus
ATCC25923 with a highest inhibition zone atm@/ml (ethyl acetate and butanolic extract extsgicessively),
However no activity againstalmonella sp at low concentration 0.5mg/ml from ethyl acetateact and from all
concentration with butanolic extraction except at@ml. Also no activity again€.albicans at 0.5, 1 and 2 mg/ml.

Table 2: antimicrobial activity of ethyl acetate exract from Satureja graeca L.

Strains microorganisms Diameters of inhibition zones (mm)
Concentrations

08mg/ml 04mg/ml 02mg/ml 01mg/ml 0.5mg/m|
E. coli ATCC25922 09.17+0.76| 08.17+0.28 07.50+0.50 - -
S aureus ATCC25923 15.004#2.00| 13.83+0.76 13.50+0.50 12.50+0/50 12.178(
P. aeruginosa ATCC27853 | 09.50+0.50| 08.83+0.29 08.67+0.29 08.00+0/00 07.83(
K.pneumoneae 12.33+0.29| 11.50+0.50 09.83+0.16 08.00+0/00 07.67%(
Salmonella sp 11.17+0.76| 09.67+0.58 09.00+0.8§7 07.50+0/50 -
C. albicans 12.1740.76| 09.67+0.58 - - -

e (-): Noinhibition (or <06mm)

Our results showed that ethyl acetate atmlitanol exhibited improved antimicrobial activitieempared with some
studies. Our data agree with available literat#etimicrobial activity of several extracts has begmeviously
reported. Methanol and hexane extract&aitireja hortensis L. was found to exhibit an inhibitory activity agat
55 bacterial species, and 31 isolates of 1 yeak#idnngi species were tested by using disc diffusissay [8].
Bougandoura and Bendimerad [3] have reportedatitéungal activity of methanolic and aqueous &otirof
Saturgja calamintha ssp.(Nepeta) brig growing in Algeria

Table 3: antimicrobial activity of n-butanol extract from Satureja graeca L.

Strains microorganisms Diameters of inhibition zofram)
Concentrations

08mg/ml 04mg/ml 02mg/ml 01mg/ml 0.5mg/m|
E. coli ATCC25922 09.83+0.29| 07.83+0.29 06.83+0.49 - -
S aureus ATCC25923 16.00+1.32| 15.17+0.76 14.17+0.76 13.50+0,50 12.178(
P. aeruginosa ATCC27853 | 10.00+0.50| 08.67+0.29 08.67+0.29 08.33+0,58  08.003(
K.pneumoneae 09.67+0.58| 08.67+0.58 08.17+0.29 07.83+0{29 07.533(
Salmonella sp 09.33+0.58 - - - -
C. albicans 10.17+0.76| 09.83+0.7¢ - - -

e (-):Noinhibition (or <06mm).
Amanlouaet al., [9] found that methanolic extract d&. khuzistanica had a large inhibition againStaphylococcus

aureus , and Candida albicans, also Gordanat al. [10] supported our results particulary by ethyétate against
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Saureus and found that petroleum ether, chloroform andyletitetate extracts ddatureja montana L. subsp
Kitaibelii expressed a wide range of inhibiting activity aghibhoth gram positive and gram negative bacteria,
Adiguzel et al. [11] showed that essential oils and methanolicagk of Satureja hortensis exhibited the activity
against 25 bacteria, 8 fungi, and a yeast. More®ersouiciet al. [11] found that he essential oil of Algerian
Satureja calamintha ssp. sylvatica exhibited the best antibacterial activity agaifbh®t gram+ and gram — strains
bacteria

CONCLUSION

The effectiveness demonstrated by ethyl acetate rabdtanol against some pathogenic microorganisms of
worldwide human health interest, can be considénggbrtant. Moreover, the activity againStaphylococcus
aureus ATCC25923strain could lead to the use, as selective natlrcay.
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