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AمSTRACT
Sinai's medicinal plants were screened for tHeir antimicrobial

activities agairst ten different microrganisms. TH ethanolic extracts
of the shoot system of 41 plant species belonging to 20 families were
examined agairt gram-positive, gram-negative bacteria, a yeasL,
dermatophytes an a filamentous fungus. 75.6% of the plant species
sHowed activities againsL the test organisms ، OF tHem 19.5% were
active against gram-positive bactEria , 12.3% active against gram­
positive and gram-negative bacteria, 12.1% active against gram-positive
bacteria and fugi, and 31.7% sHowed broad spectrumn activity.

A preliminary phytochvemical screening of Ricinus commuis shots
showed th presence of tanins; usatuated sterols and terpenes;
alkaloids; flavonoids; glycosides and/or cartohydrates. An antimicrobial
agent (Rc 18) wnas isoiated from fresh petiols and stems of Ricinus
commuis L. Its physical, physio-cHemical and biological characterstics
were studied.

INTRODCTION

InFectious diseases are of anlent origin. Manind has a venerable
History of use of higHr plant extracts For tH therapy of such infectionxs.
Nothing was reliable know about the nature of inFectious diseases utl]
the 1800s.
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THe modern antibiotic era were opened with the first clinical trail of
pencilin in arly 1941.The success with penicilin prompted tHe seareh
for other antibiotic substances in natue and was also extented to cover
tHe higher plants.

Several' individual articles have been published giving the result of
1arge screening stuies. THe begirning of this new period of intensive ،
search is marked by the work oF Osbm (1943), wio screened 2300
species from 166 familes against Staphylocccus aureus an Echerichia
coli. As a result 63 genera were shwow to contain antimicrobial
substances which inhibited the growth of at least on of the tested
bacteria. Later Huddleson et a}. (1944), stuied tHe antimicrobial
activities of 23 genera belonging to 15 families agaist E. coli, S.
aureus and Brucella abortus. Haye (1946) foud that 46 plant out of
231 were active against at least one of the test organisms, S. aureus,
E. coli, Erwimia cartovora and Phyomonas tuefaciens. Carison et al.

(1948) round 115 of 550 plants to have antibacterial activities against
S. aueus and E. coli. Sporoston et a]. {1948) foumd Impatiens biflora

 ن د

to be the ost acLive oF 73 vermont plants. Atkinson (1949) studied
1200 Australian flowering plants and reported 50 species active
against S. aureus end 4 active against Salmonella typhi. Mariam
Ceorge and Pandalai (1949) foud tHe aqueoا s and etHanoiic extract of
90 indian plants had antibacterial activity (in vitro); an so on (see for
example freerksen and Bonicke, 1951; Hughes, 1952; Tanabe, 1954;
Maتu ella and Frendlich, 1959; Celayeta, 1960; Abdou e1972إ ,لع ;
E]-hissy and Ahed, 1973; Rه s et al, 1980; Wat et ; ,لم1980
Misheova, et ; ,لق1985 an Nishino et .( ,ولق1970 THese screening
reports illustrated that it Is reasonable to fInd useful chemotHerapeutic
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.gents From higher planLsة 
Ia addition, inDividصuا l papers from time to time describing study of

individual plants for antimicrobial activity. THese papers are eviderce of
a contined interest in antimicrbial agens from higher plants.

In this wmork we wish to report cn the anLimicrobial activity of plants
.sed in folk medicine in Sinalن 

MATERIALS AND METHODS

Plant material
 ،بد

Samples cf the shot system of 41 plant species belonging to 20
families were collected from sites throughout Sinai. THese were wild
an cultivated plants wuich are usا lly ued in folk medicine by the
Sini bedouins.

Herbariun specimens have been depcsited in th= Botany Department's
Hebarium, Faculty of Science, Suez Canal Uaiversity.

sxtrartionPrpoedاes :

Fresh plnL materials wEre macerated in a mechanical macErator at
room temperature with redistilled methanol. Each extract was then
filtered an the process repeated util the plant was exhuausted .

Fe total extract from each plant material was concentrated der
reduced pressure in a rotary evaporator at 409 C. Care being tAken to
avoid total dryness which led to loss oF active material due to polyeri­
sation.
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Determination of Antimicrobial Activity:

1-DIffion MetHods:
Disc DIffusion Methd:
»

Crude extracts were tested for antimicrobial activity agaiكn t gram­
positive, gram-negative bacteria, a yeast dermatophytes, an a
filamentous fungكu as listed (Table 1) Cultures of bacteria were
maintained at 27 %C on Nutrient agar slants, dermatophytes an yeasts
on Sabouraud agar an filamentous fugi on Czapek's dox agar.

THe activity of crude extracts were assayed by dipping 6 mm.
diameter paper discs into the test sample, draining then transFerTing the
discs to the surface of an agar plate previouly seeded with tH tEst
0rganism.

For quantitative bioassays, know volunes of tHe test solution
measued onto th paper dis with a micropipette. A solvent blank paper
disc were included In all bioassays.

Plates were preincutated at 4 0 C for an hou to permit maximun
difFusion oF the substances. After 24-72 houمrs of inubation at 27 0 C,
the diameter of tHe irhibition zoe were measured an used to estimate
tHe minLmun irhibitory concentration {MlC).
II- DIlution methods:

195syدرارشي: معيى بهماى 
THe two-fold serial dilution oF the antiblotic were mad in 10 ml

Nutrient broth, Saboau bmoth and Czapek Dox broth were used for
bacteria, yeast, dermatophytes and filaments fugi respectIvely. THe
tubes were inoculated with tHv test organIsmns an inutated at 27 %
For 24-72 hoحs tHen eamined. TH minimu inhibitory concenLration
(MIC) ws taken as the dilutlon shwing 50% inibition of tumrbidity.
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T5ج ]e 1: Organisms used in screening Higher plans for antimicrobial
activity.

No Organism Classification

Bacteria:
Bocillus لا subtilis ATCC 6633 Gram positive

 ن

2 Staphylocaccus aureus ATC 25923 Gram positive
3 Klebsella pneuonia ATCC 13883 Gram negative
4 Escherichia colt ATCC 25922 Gram nagative
5 Proteus vulgais ATCC 13315 Cram negative
6 Pseudomonas aeruginosa ATCT 27853 Gram negative

Fungi:
7 Candida albicans DSM 70014 Yeasts
8 hicrasporum canis Dermatophytes
9 7r٤chophyton mentagraphytes Darmatophytes
10 Aspergillus niger ATCC 9642 Filamentour fumgi
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The bioautography is often the only way to detect antibiotics that have
been separated on paper cHromatograpHy (WallHuEer, 1969), or thin
layer cHomatography.

A preliminary phytochemical screening was carried on the plant
material of Ricinus commuis collected from north Sinai. lt was tested
for wolatile oils, tannins, alkaloids and flawvonoids accordig to Balbaa et

metHdology, usatuated sterols and triterpenes (Briekorn(1981)لع. 
t al. 1961); saponins (Blbaa et al, 1981) and glycosides and/orع 
carbohydrates (Vogel, 1978).

THe median lethal dase (LD 50) is determined according to Ahmed,
(1979) method.

RESULTS AND DISCUSSIO

1- 5creenng the !Rtimicrobia ق ativity gf the selectedplants:
Plants still provide an important source of the world's

pharmaceuticals {Lewis and Elvin Lewis, 1977) and stil seems to be a
potentially rich source of antimicrobial agents @Betina, 1983 ).

Cnly 5-10% of the worlds plant resources hawe been ewaluated for
pharmacological activity (McAllin eL a1982ل. ) and very feu for the
production of antimicrobial substances (Betina, 1983).

3inai's uique Flora has a high prporticn of medicinl plants and
endemic species and has been the subject of a nunber of chemical
studies which haye been summarized in Sinai Penireula lnformnative
Abtracts of ReearcHers, Stdies an Newrs 1960-1980, (1982).

Very few of Snai's uigue flora have been examined from the
antimicrobial point of view. There are many studies in Suez Canal
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artimicrobial point of view. THere are many studies in Suez Canal
University to deterine tHe active principles of Sini's medicinal plants
tHugh a project numnber 830511 w HicHب concerned the assessmenL of
medicinal plants in Suez Canal zone ( Bac» , 1984; Sliman, 1985;
Cazara, 1986, and Mostafa, 1986). To compleLe these studies, we are
following folklore medicine and are cumrrently investigating Sinai's
medicinal plants for antimicrobial acLivity.

THe chsen plants are usully used in folkloric medicine by the Sinai
bedwins. THese plants are u edك medicinally as diuretic, cardiotonic,
antidiabetic, antitunor, expectorant, stimulant, anthelmintic, antiseptic,
stomachia, antiinflammatory agent, ..etc. They are also used
commercially for the production of soaps, luricants, 1iqueمu s,
perfumes, fertilizers, etc.

Antimicrobial activities oF these plants were examined by extracting
their soot system with etHanl and testing tHem against gram-psitivwe,
gram-negative bacteria, yeasts, deratophytes,and a filamentous fungUs.
THe results proved that :
٤، None oF tHe extracts were active against the filamentous fugus

8spergitlus niger ATCD 9642.
2. 24.4% oF tH species were inactive.
3. 75.6% of the species were active agairKst the test organism.
4. 19.5# of the species were active against gram-positive bacteria.
5. THe species active agairst gram-positive and gram-negative bacteria

represented 12.3%.
6. THe species active agairst gram-positiwe bacteria and fمu gi

represented 12.1#.
7. THe species showing broad spectrun activity represented 31.7%.
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8. Conseguently, tHe species showing broad spectru activity
represented tHe highest percentage among tH other grOups.

 ت

Reviewing the abowe results in relation tD available literature on the
antimicrobial activity oF Higher plants, it culd be concluded that:
this study showed tHat 25 plant species are recorded for tHe fIrst time
t٥ show an' 'microbial activity agairst at least one of th test. organuism.
THese 25 plant species are marked with an asterisk.( Table 2).

Il-IslatiOn,puificationan characterzation ٥f the atimicrDbialarent
،

(Re18).
،

Ricicnus commuis L. was selected for fعu ther studies, sirce it is
wid=ly dIstributed in nrtH Sinai,. It Is tolerant to different severe
enviroruental condition. Although the plant Hs many medicinal
,u eك tHerE are no sز stematic study for iكt importance as prducer of
antimicrobial agents. So, it was fouw reasonable to select this
particular plant for isolating its antimicmobial principle and studying its
charecters.

THe preliminary phytochemical screening of tHe sHaot system oF
Ricinus commuis L. shows the preserue of tanirs, uمsatuated sterols,
terpens, alkaloids, fiavonids, glycosides, an\cr carbohydrates
negativE results were obtaired for wolatile oils and saponins.

T6 results rewealed tHat the anLimicrobial activities of Ricinus
commtis L. extracts were detected only in fresh stems, petiples anwd
flovwers. Only tHe miscible solvents suceeded extract ا tHe
antimicrobial principle. THe Highest micrbial activity of the plant was
reported in spring for all parts of seedling an adult plant namely stem,
1eaf, petiole and flower (Histogram 1)
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Table (22): Antimicrobial activity a٤ tNe selecteD plant e:trarts،
 »ود،د٠ د«د،دي«د«د،،«د«د،د««د،،د،د د هد4 م«د3 د=د،دب«جدد،ددتد،دود-د،د--- د،«د،د«د3-

F'1ant species
Drganism number tabl= (1)

 ددددددد دددداجددمدددددددددددد،]RR2 +}م
54321 طa7 و10

:pocynacaaeم 
1¥ Nerium aleander L٠
T٧٤inca rasea . ا

Capparaceae:
1 Dapparis spinosa . ا

ChanapDDiacaae:
1٩٣٤throcnemu٨ glaucuM Del.
2 CHenopodium murale L٠

.Cornulaca mDnacanta Delتج 
4 Halrcnemuum EtrabilaceLm

{Fa11.) ٢٠ E .e5 د

C1 eanac :G= ج
1٣ CleEme drasrit l1a ت

(Farssl:.) Del.

:٥npasitaaن 
١ Artem1Eia terba alba Asso
2٤ Artemisia Judaica L.

.٣temisia manasperma Delت م 
4# Conyza dioscoridis Del.
٤٣ Ecninops spinosa  ا٠
a# Eantolina chzmaecyparissus

 ا٠
7٤ 5=necio desfantainei Druce
B٤ Sanchus oleraceus . ا

Can٧٥lvulAceae:
1 ConvDlvulus arvensis  ا٠

Eupharbiaceae:
1٢ Ricinus Communis  ا٠

G5ramineae:
1 PHragmites atstralis

(Cav.) T٣in. e> steudel
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Table 2 {c٥ntd ٠ لا

Juncaceae:
1 Juncus rigidus C.A.F1=y ٤

:abiataeا 
1٤ Mantn microphyl1a C.loch. «٩ «مي ب د وي جM.pipsr1tat.٥ ب»  ه ي بو

Dcimum basilicum L  ذ د د
4٤ 0riganum syriacum ، وي ها  ة
5# FHlomi5 aurea Decns  ف وب «جد

b¥ 5tachYs aegyPtlaca Pers.  د هو ي
7 Teucrium palium ٣ ا٠  ة جي ي ي ه ود ب٥

LeguminosaE:
61٤ نا٠) Acacia nilotica w11ل± .

eX .Del ه
Mel±1otus ة د ind1ca 1l٠€ .ا(١ i

H٧rtacaaa:
1٤ Eucalyptus globulus 1a541l. ٣ دب وي ي ه ي  ة ا

Nitrar1acaaE:
Nitrar±a retusa1 ج {Forssk.)
Asch٠  ة إ سن ود و ه ي دب ي

DroDanchaceae:
1٤ CistanchA phalypaea (t ٠ لا

Cout٠ ٩ دب a وي ي و يي

F sedace ج :e ذ
1٤ Ochradenus baccatus Del. a ي ب ن ب وب دب

Sol anaceae:
1 Datua stramanium L٠  ة وه

HyasCYsmus muticus L. 4

Tamذ rLcaceae:
1٤ Tamari: sphy11a (t٠) Karst. ٩

THymelaeacess:
1 TNymAlaea hirsutا(٠) ذ End1. 4 د

:mbeIl1teraeا 
1# Amm1 ma Us ث  ة ب ها

2vgophy1laceae:
1٢ Faganum harmala »، ا٠ »، وو  ة
2¥ 2y9yphyl 1um album +.1٠ a ب ي،
.٦ يه م< cocclneum L٠  د ي
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ExtracLionantpurIflcationoftheaclivepririle:
THe systematic fractionation scheme of extraction and purification of

tHe active principle is illutrated in Fig. 1.
THe isolated pale yllew powder was subjected to furtHer puification

by thin layer chromatography using silica gel G plates and etHyl acetate:
methnl (2:1) as solvent system. The pue active principle (Rc18)was
obtained as pale yellow crystals (m. p. 203-205 C). It is soluble in
acetone, butanol, ethanol, ethyl acetate and water, but insoluble in
petroleun-etHer, ether or choroform. The u travioletل absorption
spectru of the antimicrobial agent (RE 18) in methanl exHbits two
maximu peaks at max 255 and 313 nm. (Fig.2). These two regions
are in agreement with those of flavones and flavonids. The infra-red
spectrحu sHwed 1 cHaracteristic peaks at 530, 11l0, 1660 3480
cm-!٢٠Fig.3).

THe purity of these crystals was ensured by bidimensional chromato­
graphic technigue using different solvent systems.

The absorption at 530 cm was assigned to benzene rig, the strong
absorption at 1110 cm to a single bonyd stretching; the peak at 1660 cm
to C=C, CN, C-0O and that 3480 cm to NH or OH stretching (WiIliams
an Fleming 1980). Since the lemental analysis sHwed tHe absene of
nitrgen, the peak at 1660 cm-! may be due to C=C or C=O and that at
3480 cm-! may be due to OH stretching only wHich characterize the
-phenolic compouxs.

THese physical and physico chemical characteristics lead to the
corclusion that the antimicrobial agent Rc 18 isolated from Ricinus
commuis L. may be a flavonoid ,

THis is in agreement witH th٥ fact tHut nmerous flavonids of plat
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origin exhibited strong antibacterial and antiFungal activities. (Freerksen
and Bonike 1951, anD Kuhan 1976).

TH٥ antimicrobial activity of Rc 18 acting against a variety of5

microorganisms (MlC) showed strog inuibitory acLivity agairst gram-
positive bacteria and yeasts at coentration of 6.25g. /ml. It a soل
shwowed activity agairst gram- negatlve bacteria and dermatopHytes in the
range af 6.25- 25g./ml. On tHe otHer Hand, n important activity was
detected on filamentos fuم gl (Table 3).

Determination of LD 50 ٥F Rc 18 revealed that this
antimicrobial agent is nntoxic wen applied in concentrated dose as
high as 350 mg./kg.0f body weight.
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Table {3): Antimicrobial activity of tHe antimicrobial agen Rc 18.

,-٠ :ق
'4

٩

Bacteria / Fugi

Gram-rgative bacteria:
Eschrichia colt ATCC 25922
Klebsella pneunoniae ATC 13883
Proteus wlgaris ATCC 13315
Pseudomonas aeruginsa ATCD 27853

Gram-pitiwe bacteria:
Bacillus subtilis ATCC 6633
Staphyllococcus aureus ATCC 25923

Fungi:
Aspergilhus niger ATCC 9642
Candida albicans DSM 70014
Microsporum canis
Trichophyon mentagrophyes

-174-

Minimnun inhibitory
concentration {g/ml)

12.50
06.25
12.50
25.00

06.25
06.25

 ر100
06.25
25.00
25.00
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