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In Vitro Antibacterial activity and Phytochemical screeningof
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ABSTRACT

Biologically active compounds in plant extracts yplan important role in herbal medicine through thei
antimicrobial properties. Strychnos potatorum bejsrto the family Loganiaceae. The seed is primarslgd in the
Indian traditional systems for several treatmemisliuding microbial infections. It is used in Ayudeefor treating
the eye and urinary tract infections and in Unami §onorrhoea and kidney troubles ,leucorrhoea,enghlosis,
venereal diseases and in Siddha medicine for adiaerhea. Present study was to determine the ImroVit
antibacterial activity of different seed extractsSirychnos potatorum and test for the presencghgfochemical
constituents. Cold, hot and ethanol seed extra€tStoychnos potatorum were tested for In Vitro badterial
activity against Staphylococcus aureus ATCC 25822udomonas aeruginosa ATCC 27853, E coli ATGR25
and Enterococcus faecalis ATCC 29212 by using thedard agar well diffusion method. Distilled watend
ethanol as solvent were used as control. Qualiéagiftytochemical analysis of extracts was also edrout for the
presence of bioactive compounds using standardeplaes. Results indicated that Cold, hot and ethartracts
of Strychnos potatorum seed exhibited antibactex@ivity among the tested bacteria. Cold seedaextfailed to
inhibit the growth of Staphylococcus aureus andugsenonas aeruginosa where as hot seed extractatichhibit
only the growth of Pseudomonas aeruginosa. Butnethseed extract inhibited the growth of gram pesitind all
gram negative bacteria. Growth of Enterococcus #ie35.67+1.15) and E.coli (21.67+0.354)was sigeahtly
inhibited by ethanol seed extract rather than thewgh of Staphylococcus aureus(16.24+0.653). Hatdsextract
significantly inhibited the growth of Enterococcteecalis(22.67+1.15). Phytochemical analysis indéch that
Terpenoids and Saponins were present in all thedeaets. Steroids and Flavanoids were only absanhot
extract. But ethanol extract contained all the ¢gsphytochemical constituents. Further studiessequential
extraction and purification of antibacterial compuis in seeds could be developed.
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INTRODUCTION

Biologically active compounds in plant extracts yplan important role in herbal medicine through thei
antimicrobial propertiesStrychnos potatorurbelongs to the family Loganiaceae, which are medsizad (~15m)
and much branched glabrous tree[1]. Seeds amatale tonic, stomachic, demulcent, mild expectbarastringent
to the bowels, and also have diuretic, aphrodigatetic properties[1,2]. The seed is primarily usethe Indian
traditional systems for several treatments inclgdimcrobial infections. It is used in Ayurveda foeating the eye
and urinary tract infections[2], and in Unani famgrrhoea and kidney troubles ,leucorrhoea, tubesisy venereal
diseases and in Siddha medicine for acute diarrfi@&d The ripe seeds are used for clearing muddyer.
Moreover, alkaloids, the prime source of secondaeyabolites isolated from seve@trychnosspecies are known
for their therapeutic importance. The seeds arepmsonous which are taken in various forms aslejckampol,
decoction & involve in other preparation methods foeventive and curative and palliative treatm#nt]n
traditional preparations water is mainly used asesd. Objective of this study was to determine theVitro
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antibacterial activity of different seed extractsStrychnos potatorurand test for the presence of phytochemical
constituents.

MATERIALS AND METHODS

Preparation of seed extracts
The healthy plant seeds were collected from bo#hmjarden of the Unit of Siddha Medicine, Universif Jaffna,
Sri Lanka. They were dried in shade and groundfinspowder.

Hot extract preparation
40 gm of powered seed was transferred into a cbfiacsk with 640ml of distilled water(16 times). lBtion was
boiled well until the volume was reduced to 80n8(fimes). It was allowed to cool at room tempematu

Cold extract preparation
4 gm of powered seed was transferred into 50mlgflldd water in a conical flask. It was mixed Wey the shaker
with 400 rpm for 5minutes and filtered by Whatmam Nfilter paper. Filtrate was collected in airtidggottie[5].

Preparation of direct ethanol extract

20gm powered seed was soaked in 60ml of etharailight conical flask for two days on an orbithbker and it
was filtered through double layered muslin clothofwed by Whatman No 1 filter paper. Filtrate wanlected in
airtight bottle. The above process was repeatedetwiith fresh ethanol and the filtrates were podiegether.
Finally ethanol was removed from the filtrate at@®y keeping in an oven[6].

Test microorganisms

Staphylococcus aureuATCC 25923 Pseudomonas aeruginosaTCC 27853 ,E coli ATCC 25922 and
Enterococcus faecali&TCC 29212were obtained from the culture collections of thepBrtment of Botany,
University of Jaffna, Sri Lanka.

Determination of antibacterial activity by agar wel diffusion method

Young bacterial cultures were obtained by subcultuon Nutrient Agar medium and bacterial susparsioere
prepared separately by using sterile saline saiuBmcterial cell concentration was adjusted tecélls /ml with a
help of the MacFarland 0.5M standard solution. Ruate technique was carried out to prepare nutegar plates
with 1ml of bacterial suspension separately. Aélemplete solidification, 9mm diameter wells wered@aising a
sterile cork borer. Cut wells were filled with féifent extracts separately with a help of a starilero pipette.
Distilled water and ethanol were used as contRilstes were incubated at’87for 24 hours and zones of inhibition
were measured(mm). Replicates were also made[8,9].

Phytochemical analysis
Qualitative analysis were carried out using stathgmocedures to identify the following componeri8,[11,12,13].

Test for Tannins
About 0.01 g of the crude extract was boiled inn20of water in a boiling tube. Few drops of 0.1%F&fC} were
added. Formation of brownish green or a blue btad&ration indicated the presence of tannins.

Test for Saponins
About 0.01g of the crude extract was boiled in 2®frdistilled water in a water bath. Then it wased with 5 ml
of distilled water and it was shacked well. Staidesistent forth indicated the presence of saponins

Test for Phlobatanins
About 0.01 g of the crude extract was boiled with dqueous hydrochloric acid. A deposition of a pegcipitate
indicated the presence of phlobatanins.

Test for Flavanoids
About 0.01 g of the crude extract was dissolved inl of ethanol solvent. Con.HCI and Mg turningsevadded. A
yellow coloration in extract indicated the preseatéavanoids.

Test for Steroids

About 0.01g of the crude extract was dissolved rinl 2f ethanol solvent. 2ml of acetic anhydride &l of
con.HSO, were added. The colour change from violet to lolugreen indicated the presence of steroids.

Test for Cardiac glycosides
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0.01g of crude extract was dissolved in 2ml of etthand then 2ml of glacial acetic acid which camtd one drop
of FeC} solution was added. This was underplayed with @mton HSO,. A brownish ring of the interface
indicated the presence of cardiac glycosides.

Test for alkaloids

About 0.01 g of crude extract was dissolved in &ikthanol and it was divided into two parts. Femops$ of
Wagner's reagent along the wall of the test tubeevaslded to one part. Brownish red precipitatecizgid the
presence of alkaloids.

Few drops of Mayer’s reagent were added to ther gthg. A creamy white precipitate observed in @sttindicated
the presence of alkaloids.

Test for Terpenoids

5ml of crude extract was treated with 2ml of Ckl@hd 3ml of con K5O, by adding carefully to from a layer. A
reddish brown colouration of interface indicated ghesence of terpenoids.

Statistical analysis

Data were analyzed by ANOVA (P<0.05) and the meslnes were compared by using Least SignificanteDéffice
test ¢=0.05) using software, the SPSS system for windession 13.0).

RESULTS AND DISCUSSION

Tablel: Zone of inhibition(mean+SD) of the seed ewdcts of Strychnos potatorum against bacteria

Seed extract | E.coliATTC25922 | S.aureusATTC25923 | P.aeruginosaATTC27853 | E.faecalisATTC29212

Cold extract 10.34+0.234 - - 10.57+0.789
Hot extract 15.33+0.207 12.33+0.58% - 22.67+1.18

Ethanol extract 21.67+0.354 16.24+0.653 10.98+0.865 35.67+1.15
Ethanol - - - -
Distilled water - - - -
(-) No activity: Values are meanz SD: Values witfiedent superscript on the same column show sagnif (P<0.05) difference: Zone of
inhibition includes the diameter of the well (9 nmadiameter)

Cold, hot and ethanol extractsStrychnos potatorurseed exhibited antibacterial activity among trstetet bacteria.
Cold seed extract failed to inhibit the growthStfiphylococcus aurendPseudomonas aeruginoséere as hot
seed extract did not inhibit only the growth Béeudomonas aeruginasBut ethanol seed extract inhibited the
growth of gram positive and all gram negative baatePrevious study also stated that the alcohedizact of
Strychnos potatorunshowed antimicrobial action against pathogenieigpositive, gram negative and acid fast
bacteria and fungi[14]. Another study indicatedtttiee seed column compounds inhibited the growtRrofeus
vulgaris Pseudomonas aeruginosa, Staphylococcus aure8saphylococcus epidermidisand E.coli
significantly[15].

Significant difference was also observed on themjnanhibition of bacteria among the three seedagets. The

ethanol seed extract showed the highest degrewitiition on bacterial growth. Methanol leaf extra€ Strychnos

potatorumexhibited antimicrobial activity was also repofted]. Further alkaloids fractions isolated from dee
significantly inhibited the growth oProteus vulgaris, Staphylococcus aureus, Salmortgidaimurium, Vibrio

cholera, Mycobacterium tuberculosis, Aspergillugiariand Candida albicanfg]. But in this study growth of
Enterococcus faecaliand E.coli was significantly inhibited by ethanol seed extreather than the growth of
Staphylococcus aureudHot seed extracignificantly inhibited the growth dEnterococcus faecaliand the growth

of Pseudomonas aeruginosas only inhibited by ethanol seed extract.

Table 2. Qualitative Phytochemical tests for chernal constituents

Test Seed extracts @trychnos potatorun
Cold Hot Ethanol
Tannins - + +
Saponins + + +
Phlobatanins _ + +
Steroids _ _ +
Flavanoids _ _ +
Terpenoids + + +
Alkaloids _ + +
Cardiac glycosideg + +

Note: + Eresent; - absent
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Phytochemical analysis indicated the presence dws types of phytochemicals in three differergdsextracts of
Strychnos potatorunTerpenoids and Saponins were present in all #xgacts. Steroids and Flavanoids were only
absent in hot extract. But ethanol extract conthimlethe tested phytochemical constituents. Batjmus studies on
phytochemical screening showed that the methantiaetx of leaf of Strychnos potatorumhad Alkaloids,
Glycosides, Saponins and Flavanoids. Seed aquegtacte of Strychnos potatorumcontained Alkaloids,
Glycosides, Saponins ,Flavanoids, Tannins, Pheroliopounds, Protein and Carbohydrates ,but Oik, Faums
and Mucilage were absent. Variation in the resaflthese compounds was determined by the plant pipat parts
and the mode of extraction[17].

CONCLUSION

This study revealed that different seed extractsbibed different degree of antibacterial activiiynong tested
bacteria. Cold seed extract failed to inhibit threvgh of Staphylococcus aurewsnd Pseudomonas aeruginosa
where as hot seed extract did not inhibit only gnewth of Pseudomonas aeruginasBut ethanol seed extract
inhibited the growth of gram positive and all grappative bacteria and showed the highest degrahibition on
bacterial growth. Various types of phytochemicalsrevpresent in three different seed extractsSwjchnos
potatorum Terpenoids and Saponins were present in all thxgacts. Steroids and Flavanoids were only aligen
hot extract. But ethanol extract contained alltésted phytochemical constituents. Studies on se@lextraction
and purification of antibacterial compounds in seeould be developed.
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