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ABSTRACT

Glycosides of the Citrus laurantifoia L. fruits lealseen extracted, then number of preliminary qatiie chemical
tests were carried out on the extract. It was fotimat the extract consist of three glycoside compsuG, G; &
Gs). Compound (§ has been isolated from Citrus laurantifoia L.ifsuby column chromatography using n-Butanol
. Acetic acid: Water (41:5, upper layer) as eluent. The possible antibaateactivity of glycoside compound {)G
was assayed against the bacteria, Staphylococcusuay Streptococcus aureus, Pseudomonas aerugiaoda
Escherichia coli using agar diffusion method. Thsults revealed that compoundJ@&xhibited antibacterial
activity against all the bacteria tested indicatitigat the presence compound had broad spectrurbiatit effect.

Key words: Citrus laurantifoia L, Glycosidic extract, Antibacterial activity.

INTRODUCTION

Medicinal plants have been of age long remedieshfonan diseases because of therapeutic Valdéhough
synthetic and semi synthetic antimicrobial drugsuatuls in various markets today, there is need émticuous
search for new ones cope with the increased evafuaf multiple antimicrobial resistant strains afganisms’.
Contrary to the synthetic drugs, antimicrobialsptdnt origin are not associated with side effeatd have an
enormous therapeutic potential to heal many infestidiseases. For example, vincristine (an antitudnag),
digitalis (a heart regulator) and ephedrine (a bhodilator used to decrease respiratory congestimre all
originally discovered through research on plantse Potential for developing antimicrobials from linég plants
appears rewarding as it will lead to the developmaha phytomedicine to act against microbes. Piased
antimicrobials have enormous therapeutic potemitathey can serve the purpose with lesser sidetefteat are
often associated with synthetic antimicrobial¥he general belief that the advent of antibiotids bring end to the
occurrence of infectious diseases was cut shoft thi¢ occurrence of resistance to antimicrobiagdrhe rate of
resistance to these drugs is higher in developmmiries when compared with developed countriess Tay be
due to the indiscriminate use of antibiotics arsbaelf medications without prescription by phyasiciFurthermore,
the use of antibiotics in animal feeds may indwesistance. As this resistivity increases, the rieedewer and/or
alternative therapy becomes very neces3afis study was designed to isolate glycoside anmgs from Citrus
laurantifoia L.fruits andassess their potentials as alternative therapig®imanagement of infectious disease.

MATERIALS AND METHODS

Plant Material

Fruits of Citrus laurantifoia L. were supplied locally. The plant was botanicadlythenticated and voucher
specimens were deposited in the Herbarium of Bagrab, Basrah, College of Science, University esBh). The
fruits were ground by hand mill and kept polyetimg@ebags until time of use.
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Preparation of extracts

Methanolic extract of Citrus laurantifoia L. fruits

Quantity (100g) of powdered plant was extractedaiiboxhelet apparatus with 80% methanol, for 24 the T
methanolic extract was filtered and evaporatedrymebs under reduced pressure in a rotary evapd@t@fford
7.2g of dry extract.

Glycosidic extract of Citrus laurantifoia L. fruits

Fifty grams of dried ground fruits were refluxedwfOOmL of (2% acetic acid-water) in water bathdmght hours
at 70° C The residue was removed by filtration using BucHoanel, and the filterate was extracted by538 ml)
n-butanol saturated with sodium chloride. Orgamigel was evaporated under vacuum in a rotary eafqoto
yield (1.78)¢° .

Isolation of the components of glycosidic extract

The component G(Spot with higher R= 0.91) of glycoside compound was separated andigaiby column
chromatography technique. A glass column siz6(8cm) was plug down to the bottom with small glassl, then
packed with HCl-washed silica-gel (mesh 230-48). The slurry was prepared by dissolving 125gilafesgel in
200ml of n-Butanol Acetic acid: Water (41:5, upper layer) as eluent. The solid residue wes tbaded to the top
of the column and fractions of 5mL were collected anonitored by TLC. Fractions with the similay Were
collected and dried at room temperatlire

Preliminary phytochemical analysis
The extracts obtained were subjected to Prelimipaggochemicakcreening, to identify thehemical constituents.
The methods of analysis employed were those desthip®®.

Testsfor carbohydrates

(1) Molisch’s test 1ml of the extract was added to 4mlosshaphthol and the resulting mixture shaken prop&riyl
of conc. HSQO, was then poured carefully down the side of thettdse. A violet ring at the interphase indicates t
presence of carbohydrate.

(2) lodine testTo 3ml of the extracts was added about 1ml ofnediolution. A purple coloration at the interphase
indicates the presence of carbohydrate.

Testsfor glycosides

(1) Before hydrolysisTo 1ml of the extract was added equal volume afdiéct’'s reagent in test tube. Heat in
boiling water bath for 5min. A formation of yelloor orange precipitate indicates the presence gigess

(2) After hydrolysis 1ml of extract was boiled with few drop$ 1% HCI on a water bath for 5min. A formation of
yellow or orange precipitate indicates the preserdeicing sugar. Then 1ml of the Benedict's reageag added
and heat the test tube in water bath for 5min. Anftion of large amount of precipitate indicates firesence
glycosides.

Test for alkaloids
2ml of extract was stirred with 2ml of 1%HCI onteam bath. Dragendroff, Mayer’'s and Wagner's retsyemre
then added to the mixture. Turbidity of the resigtprecipitate was taken as evidence for the poesehalkaloids.

Test for phenols
About 2ml of the extract was stirred with 2ml ostilled water and few drops of FeQolution were added. The
formation of a green precipitate was an indicafmrthe presence of phenols.

Test for flavonoids

(1) To 1ml of extract was added 1ml of 10% leadateesolution. The formation of a yellow precipitatas taken
as a positive test for flavonoids.

(2) To 1ml of extract was added 5ml of 95% ethafobml acetic anhydridefew dropsof conc. H2SO4 and
magnesium ribbon. A pink or red color indicate pinesenc®f flavonoids.

Test for saponins
1ml of extract was shaken vigorously with 1ml oftdied water in a test tube and warmed. The foiomadf stable
foam was taken as an indication for the presensajpdnins.
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Test for terpenoids
1ml of the extract was dissolved in 1ml of chlomoficand evaporated to dryness. 1ml of concentratgxhsric acid
was then added and heated for about 2min. A greeoier indicates the presence of terpenoids.

Testsfor steroids
A red color produced in the lower chloroform layeinen 1ml of extract was dissolved in 1ml of chlomf and
1ml conc. HSQO, added indicates the presence of steroids.

Thin layer chromatography (TLC)

Thin layer chromatographyas carried out for glycosidic extract and the cooms (G) of Citrus laurantifoia L.
fruits. 1Qul of each extract was used on thin layer coatesdilima gel as a stationary phas&1® cm) and n-Butanol
: Acetic acid: Water (BAW) mixture solvent was used as mobilegghaith ratio (41:5, upper layer) respectively.
These layers were left in the solvent for 60 miautken they were dried by hair drier to detectlo@mical families
(active components) present in extracts. The sftemical components) were detected using long leagéh
366nm ultraviolet. The plates were also saturatéd ammonium vapor. The plates were also staingd #eCh-
KsFe(CN) (1:1) (Bruno and Svoronos, 2003). The plates wads® stained with Antimony chloride (10% in
CHCLy), Folin-Denis, Benedict reagent and lead acetmei¢, 25%)°.

Determination of Antibacterial Activity

A total of four bacterial strains were selectedioa basis of their clinical importance in causingedses in humans.
Two Gram positive bacteria Staphylococcus aureuand Streptococcus aureuand Two Gram negative -
Pseudomonas aeruginosa and Escherichia e@re chosen for evaluation of antibacterial ativAll the test
microorganisms were maintained on Nutrient Agari®es concentration (125 mg/ml, 250 mg/ml & 500 mbj/of
the glycosidic compounds (extract of the fruits o€. laurantifoia L.were evaluated for antimicrobial activity by
agar well diffution method®. All the bacterial strains were adjusted to 0.5Fsidand standard, which is visually
compartable to a microbial suspension approximatebyx 10° cfu/ml. 20ml of agar media was poured into each
petri plate and plates were swabbed with lG@ocula of each test bacterial strain and kept 6 min. for
adsorption. Wells of 6mm diameter were punches gg@eded agar plats and loaded with apl®@lume with
different concentrations of extracts reconstitutethe dimethylsulphoxide (DMSO). All the plates reéncubated
at 37° C for 24 hrs. Antibacterial activity was mxated by measuring the diameter of inhibition zofieggrowth
minus the diameter of the disc.

Statistical analysis
The results are expressed as mean values = SDestedl twith analysis of variance followed by Stutidrest. P-
values< 0.05,< 0.01 were considered to be statistically significa

RESULTS AND DISCUSSION

Qualitative analysis for all extracts ofCitrus laurantifoia L. fruits

Table (3-1)indicate thepreliminary phytochemicals analysis for aqueousaext glycosidic extract and glycosidic
compounds (@ of C. laurantifoia L.leaves. The results showed the presence of aflglglycosides, steroids,
carbohydrates, flavonoids and saponins in the aguextract. Same table indicate that the glycosaitract
contains only glycosid compounds. The most phytotbal classified as secondary metabolites are m@doainly
by the shoot part of the plant, often their funetibin the plant is unknown but some phytochemiea¢ésknown to
have structural, functional and general defensénagalant pathogens’. Plant extractis the best source of
phytochemical, which used as medical treatmentheit uses as well as other alternative form oftpfiseatment
3 The results presented in Figure(3-1) and Table(8aws that the glycosidic extract ©f laurantifoia L.fruits
contains three components. These components ate el the flavonoid family because they give aitp@stest
with Lead acetate (basic, 25%), Folin-Derdenedictreagent, FeGIK;Fe(CN) (1:1) and Antimony chloride(10%
in CHCL) reagents. The results revealed that the isolgigzbsidic compounds (b by column chromatography
techniquejs one compound belong to the flavonoid family.
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Figure (1) : Thin layer chromatography for glycosidc extract and glycosidic compounds (g C. laurantifoia L. fruits

Table (1) : Qualitative analysis for all extracts & C. laurantifoia L. fruits

Observation

Test

Methanolic extract|

Glycosidic extra

Alkaloids

+

t  GlycosidiammoundA

Carbohydrateq

+

+

+

+

Glycosides
Steroids
Flavonoids
Phenols
Saponines
Terpenoids

+
+
+
+

+

Table (2): Thin layer chromatography for all extracts of C. laurantifoia L. fruits

Lead acetate| Antimony chloride . . . FeChk-KsFe
UV 366 nm (basic, 25%) | (10% ir¥CHC&) Folin-Denis Benedict reagent (CN)s (1:1)
GE GCA | GE | GCA GE GCA GE | GCA | GE GCA GE | GCA
0.91 0.91 0.91 0.91 0.91
0.91 091 | 0.32| 091 0.32 0.91 0.32| 091 0.32 0.91 0.32| 091
0.01 0.01 0.01 0.01 0.01
Conjugated tesf  Flavonoid tept Flavonoid tesit Favd test Flavonoid test Flavonoid test

Where, GE: Glycosidic Extract and GC A: Glycosiddompound A

Antibacterial Activity for glycosidic compounds (G)

The glycosidic compounds (inhibited all the tested bacterial strains witighest activity and the inhibition
ranging from 1-9 mm. The results showed that therelase in concentration of extract increased tire of
inhibition against all tested bacteria. Antibiotipsovide the main basis for the therapy of bactdrigections.
However, the high genetic variability of bacterinables them to rapidly evade the action of antitsoby
developing antibiotic resistance. In recent yeaetbpment of multi-drug resistance in the pathagbacteria and
parasites has created major clinical problems éntsatment of infectious diseased his and other problems such
as toxicity of certain antimicrobial drugs on thesh tissue triggered interest in search of newnziotbbial
substancedrugs of plant origin'®. Considering the rich diversity of plants, it ispected that screening and
scientific evaluation of plant extracts for themtiamicrobial activity may provide new anti-micr@bisubstances;
hence the present investigation clearly revealsattidacterial nature of this plant and suggesisttiis plant could
be exploited in the management of diseases caugetidse bacteria in human systems. The preseny ssud
successful in identifying candidate folkloric plamith heat stable constituents, since, all theagtsr were subjected
to heat treatment and them subject to antibactad@ity. Constituents were also found to be bagitdal since no
growth was observed even after 48 hour of incubatiazone of inhibition area. In addition, thisuttform a good
basis for selection of the plant for further phytemical and pharmacological investigation and ssigge
antibacterial properties that can be used as asrinial agents in new drugs for the therapy ofdtifeis caused by
pathogens. Two important pathogens vE.,coli frequently associated with urinary track infectiancommon
problem in stressed human being and office beamtas share common toilefS and Pseudomonaseruginosa
frequently associated with infant bacteria is hjghilisceptible to methanolic and glycosidic extfacThe plant is
of folkloric origin and is already in use as a nuéutl plant with minimum and least toxicologicalidies the plant
could be exploited against these pathogens of ktgiimical importance. Several workers have reggbthat many
plants possess antimicrobial properties includimg parts which include; flower, bark, stem, led€. & has been
shown that when solvents like ethanol, petroleunemrtchloroform, isopropanol, hexane and methar®luaed to
extract plants, most of them are able to exhilfithiitory effect on both gram positive and gram riagabacterid’.
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The demonstration of antimicrobial activity agairsith Gram-positive and Gram-negative bacteria rhay
indicative of the presence glycosidic compoundg f@d broad spectrum antibiotic effetis

Figure (2): Effect ofglycosidic compound (G) of C. laurantifoia L. fruits on tested bacteria at the concentration (12, 250 & 500 mg/mL)

Table (3): Antibacterial activity results of glycosdic compound (G,) of C. laurantifoia L. fruits

Mean diameter of zone of inhibition (mm + SD)

CO?&Z?:;%UO” Pseudomonas aeroginosa | Staphylococcusaurens | E. coli | Streptococcus aureus
S.N.=2 S.N.=6 S.N.=§ S.N.=9
125 32.4 29.8 28.2 30.1
250 36.6 34.3 35.7 353
500 41.7 40.5° 415 41.6°

Values are mean inhibition zone (mm) £S.D, S.Nerasnumber?2 P<0.05,° P<0.01, as compared to lower concentration (123mipf the
glycosidic compound (&

CONCLUSION

This study provides the important baseline infororafor the use of glycoside compound,)@&olated fromCitrus
laurantifoia L. fruits as natural drug possesses potent antimicrobialigctiowards Staphylococcus aureus,
Streptococcus aureus, Pseudomonas aeruginosa asfebEshia colj and can be used to treat infections caused by
these pathogens after suitable clinical trials.
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