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1. Introduction

Natural products from plants arethe prime target for drug development[1]. The chemical compounds within
plants show their effects on human body through different process [2]. About 20% of plants having
pharmacological properties are used for various treatments i.e., stomach ailments, skin disease, blood
purifiers, rashes, burns and other infectiondiseases [3].The medicinal plants are gaining importance in
maintaining and promoting the human health because of therapeutic component as well as the higher
growth of drug confrontation for available antibiotics. Medicinal plant’s extracts are signifying affluent
resource for antimicrobial activity.Plants are producing secondary metabolites which are precursors for
development of microbicides, pesticides and as well as many other pharmaceutical drugs [4].Plant extracts
are used as antimicrobial agents because it contains different types of biologically active compounds.
Nearly 40% of the population from the developing countries is put to death because of the infection of
microorganism. In addition, it also spoils food materials [5]. To control the plant disease synthetic
fungicides have been used, however alternative are being used due to the negative public perceptions
regarding the use of synthetic chemicals as a disease control agent.The plant derived products have been
studied in view of the fact that they have a propensity of lowmammalian toxicity as well as less
environmental effects and broad community approval [6,7]. The plant extractshaving bactericidal and
bacteriostatic activity is being studied throughout the world [8].In this study Meliltousparviflora a
monocarpic, annual or biennial herbs belonging to thelegumefamily (Leguminosae)[9],has been evaluated
for cytotoxicity, phytotoxicity and antimicrobial activity.

2. Experimental section

2.1. Plant Collection:
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The Meliltousparviflora plant was collected from District Bannuandwas identified by Prof. Abdur Rehman
GPGC Bannu.The plant samples were dried under the shadow at a room temperature for 40 days and then
grinded it into fine powder.

2.2.Plant Extraction:

To obtain methanolic extract fine powderof Meliltousparviflorahas been socked in sufficient amount of
methanol followed by gentle shaking and placed at room temperature for 7 days. After treatment the
solution has been filtered with whatman filter paper and the filtrate wasfurther subjected to evaporation
using rotary evaporator to obtain crude extract.

2.3. Cytotoxic Bioassay Brine Shrimp lethality test;

Sample preparation:

In this assay, a stock solution of the methanolic extract was prepared by dissolving 5mg/5ml in methanol.
From the stock solution a serial diluted solutions of concentrations100 pg/ml, 500ug /ml,1000ug /ml were
prepared using the dilution formula i.e. M;V; =M,V,. Saline solutionwas prepared by dissolving 2.8 gram
of sea salt in 100 ml of distilled water with the help of magnetic stirring.

Experimental procedure:

In this bioassay, 500 ul of each diluted solutions(100 pg/ml, 500ug /ml, 1000ug /ml) were taken in labeled
test tubescontaining 5 ml of sea salt and eight larvaewere transferred with the help of a dropper in each test
tube. Control was prepared by transferring eight larvae into a labeled test tube containing only 5 ml of sea
salts. Thetest tubeswere packed tightly with cotton and incubate at 28 °C for 24 h. After incubation,live
larvae were counted and calculatedby usingabbot’s formula.

% death = (sample control) x 100

2.4. Phytotoxicity Bioassay;

A stock solution (5mg/5ml) of crude methanolic extract was prepared in methanol. From this stock solution
three diluted solutions were prepared having concentration of 250 pg/ml, 500ug /ml, 1000ug /ml using
dilution formula. Each diluted solution of methanolic extract (5 ml) waspoured on filter paper placed in
respective labeled petri dish. The petri dish containing methanolic extract impregnated filter paper was kept
open to evaporate the methanol. Then 5 ml of D/water was added to all petri dish. The petri dish without
impregnation of methanolic extract was considered control for this activity. The seeds of maizewere kept in
D/water for one hour and from these,5 seeds were placed on each filter paper placed in labeled petri dishes.
The petri dishes were incubatedfor known periodof time at 28 °C. The length of both roots and stems were
measured after 3" and 7™ days for the germinated seeds. Similar procedure was used to evaluate the
phytotoxicity of Meliltousparvifloraon rice seed. All the experiments were done in duplicate.

2.5. Antibacterial activity:

The antibacterial activity of Melilotusparviflora’s methanolic extract was carried out by the protocolas
reported in the literature [10].

The antibacterial activity was tested against three strains of bacteria which wereBacillus subtilis,Bacillus
septica and Escherichia coli. Thebacterial strains were maintained on the nutrient agar media at 4°C. The
nutrient agar medium was prepared by suspending nutrient agar 2g in 100 ml of distilled water and was
autoclaved. It was allowed to cool up to 45°C underlaminar flow. The media was seeded with the prepared
inoculums to have 10° CFU per ml. A sufficient amount of the inoculated nutrient agar media was poured in
the labeled petri plates and allowed to solidify at room temperature.Commercial antibiotic and DMSOwere
used as positive and negative control. Five wells per plate were dig with cork borer (8mm) and labeled.
Using the micropipette, 100 pl of each methanolic extract solution (1 mg/ml, 5mg/ml, and 10 mg/ml) was
poured in the respective wells and incubated at 37°C for 24 h. The diameters of zone of inhibition around
the labeled wells were measured.

2.6. Antifungal activity:

The antifungal activity of the plant extract was screened through the agar tube dilution method. The fungal
strains i.e. Asperillus niger, Asperillus flavus, Asperillus fumigates were used in this bioassay.

The stock solution of crude methanolic extract and positive control was prepared by making concentration
of 1mg/mL of each methanoloic extract and terbinafine (antifungal) in DMSO separately. The stock
solution of both crude methanolic extract and positive control was further diluted with DMSO upto 200
pg/mL and 67 pL of these was further used for experiment. 67uL of pure DMSO was taken from bottle
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and was used as negative control. Sabouraud Dextrose Agar (Merck) media was used for the growth of
three fungal species i.e. Aspergillus niger, Asperillus fumigates and Aspergillus flavus.

The media for fungal growth was prepared by dissolving 6.5 gm. of Sabouraud Dextrose Agar (Merck) in
100 mL of distilled water followed by autoclaved at 121 °C for 20 minutes. 4 mL of SDA media solution
was poured in the labeled test tubes. Then 67 pL (200ug/mL) of crude methanolic extract, positive control
and negative control was poured in the media solution contained in the test tubes labeled for crude
methanolic extract, positive control and negative control respectively. After this, all the test tubes were
placed in slanting position under laminar flow to solidify the medium at room temperature. After
solidification, 10 spores of 7 days old culture of fungal strains were inoculated in the labeled test tubes of
crude methanolic extract, positive control and negative control carefully. Two test tubes of each crude
methanolic extract, positive control and negative control were specified for each strain of fungus in order
to get the result in duplicate. After inoculation, the test tubes were sealed air tightly and incubated at 28 °C
for 7 days. The fungal growth inhibition was measured for crude methanolic extract and positive control in
respect of negative control and the % inhibition growth was calculated by using the following equation.

% inhibition growth = (100- Linear growth in the test tube (mm)/ linear growth in control) x 100
3.Results and Discussions

3.1. Cytotoxic activity:

The cytotoxic effect of meliltous parvifloramethanolic extract was determined by using brine shrimps
lethality test as shown in the Figure 1. It is clear that the cytotoxicityof methanolic extract increases with
increase in their concentrations. The order of cytotoxicity for various concentrations were 1000 ug/ml >
500 ug/ml > 100 ug/ml. Incase of control no such cytotoxic effect was observed. Similarly, other
researchers also reported the use of plant’s methanolic extract for cytotoxic effect [11]. It was reported that
methanolic fraction of herbs showed 100 %cytotoxicty at its high dose.Brine shrimps lethal activity of
meliltous parviflorajustify its potentialityfor cancer and tumor treatment.
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Figure 1 Cytotoxic effect of meliltous parviflora methanolic extract on brine shrimps cell.

3.2. Phytotoxic activity:

TheMeliltous parviflora methanolic extract showedgoodherbicidal activities asshown in Figure 2&3.The
phytotoxicity of Meliltous parviflora methanolic extract is in relationship with their concentrations. For
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example the highest concentration (1000ug/ml) of methanolic extract inhibited the growth of rice root up
tol.2mm and3.2mmafter 3rd & 7th day respectively. Similarly, the growth inhibition of rice stem was also
observed which were 5mm and 7.5 mm after 3rd & 7th day respectively. The other lower concentrations
also inhibit the growth of rice stems and roots. The results showed, justify the use of Meliltous parviflora as
herbicidal agent. Similar findings of growth inhibition were reported as observed in other studies [12].
Fureported their findings which are in accordance to our obtained results. The growth inhibition property of
Meliltous parviflora is due to the presence of bioactive polyphenolic compounds [13].
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Figure 2. Inhibition activity of Melilotus parviflora methanolic extractfor rice after three days
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Figure 3. Inhibition activity of Melilotus parviflora methanolic extract for rice after seven days

4.5 Antibacterial assay:

The results for antimicrobial activity of methanolic extract have been tabulated in table 1. The methanolic
extract has the rational antimicrobial activity for the studied three species of bacteria i.e. Bacillus Septica,
E.Coli, and Bacillus Subtilusin. The antimicrobial activity was noted to increase with increase in
concentrations of Melilotus parvifloramethanolic extract. For example as the concentration of methanolic
extract increases from 1mg/mL to 10 mg/mL the zone of inhibition for Bacillus Septica was measured to 10
to 18 mm respectively. In comparison to other species of bacteria, high antimicrobial activity was observed
byBacillus Septica bacterium. The commercial antibiotics (positive control) purchase from local market has
more antibacterial activity as compare to methanolic extract of Melilotus parviflora. DMSO was used as
negative control and has no such effect on the growth of studied species of bacteria. The result obtained
from the present work closely related to the workof Aboaba et al [14],studied the antimicrobial potential of
South African plant ie. Alobarberac. The Daliaasi atica’s leaf and stem have been reported for
antibacterial activity against gram positive as well as gram negative bacteria [15]this has strongly supported
our work.The results of our present study support the traditional usage of the studied plants forcontrol of
bacterial infectious diseases.

Table 1 Antibacterial activity of Melilotus parvifloramethanolic extract

Bacterial Name DMSO | Antibiotic Sample

Bacillus septica 0 mm 30 mm 1mg/mL =10mm
5mg/mL = 16 mm
10 mg/mL = 18 mm

E.Coli 0 mm 31mm 1mg/mL =5mm
5mg/mL =10 mm
10 mg/mL =15 mm

BacillusSubtilus 0 mm 35 mm 1mg/mL = 8mm
5mg/mL =11 mm
10 mg/mL = 16 mm

4.6.Antifungal activity:

The result of the antifungal assay showed that the methanolic extract of Meliltous parviflora possessed the
antifungal activity againstAsperillus niger, Asperillus flavus and Asperillus fumigatesas shown in table 2.
The growth of Asperillus nigeris more stunted as compared to other species of fungi. The growth measured
for Asperillus niger, Asperillus flavus and Asperillus fumigates are 1.5 cm, 5cm and 5.5 cm respectively.
All the three species are observed to have no growth on terbinafine (positive control) added media while for
negative control (DMSO added media) growth was observed.The antifungal activity of various plant
extracts were correlated to the presence of phenolic and polyphenolic compounds like saponins, catechin
and tannins etc [16-20].

Table 2 Antifungalactivity of Melilotus parvifloramethanolic extract

S. No A, A A. Niger A.Flavius | A.Flavius | A. Flavius | A.Fumegatus | A.Fumegatus | Fumegatus
Niger Niger | Growth growth growth growth on | growth growth on growth
growth | growth | on on on methanoic | on DMSO B on
on onTB methanoic | DMSO B extract methanoic
DMSO extract extract

Average | 9cm 0.0cm | 1.5cm 10cm 0.0cm 5cm 9.5¢cm 0.0cm 5.5cm

growth

Acknowledgement
The financial assistance provided by Higher Education Commission (HEC) Islamabad, Pakistanis
gratefully acknowledged.

References

12




ISSN 2320-5407 International Journal of Advanced Research (2014), Volume 2, Issue 3,8-13

1.Khan RA, Khan MR, Sahreen S. Evaluation of Launaea procumbensuse in renal disorders: a rat model.
Journal of Ethnopharmacology 128 (2010) 452-461.

2.Khan RA, Khan MR, Sahreen S, Bukhari J. Prevention of CCl4-induced nephrotoxicity with Sonchus asper
in rat. Food and Chemical Toxicology 23 (2010) 1304-1321.

3.Khan MR, Rizvi W, Khan GN, Khan RA, Sheen S. Carbon tetrachloride-induced nephrotoxicity in rats:
Protective role of Digera muricata. Journal of Ethnopharmacology 122 (2009) 91-99.

4. Sahreen S, Khan MR, Khan RA. Evaluation of antioxidant activities of various solvent extracts of Carissa
opaca fruits. Food Chemistry 122 (2010) 1205-1211.

5.Khan RA, Khan MR, Sahreen S, Jan S, Bokhari J, Rashid U. Phytotoxic characterization of various
fractions of Launaea procumbens. African Journal of Biotechnology Vol. 10 (2011) 5377-5380.

6.Sahreen S, Khan MR, Khan RA. Hepatoprotective effects of methanol extract of Carissa opaca leaves on
CCl4-induced damage in rat. BMC Complementary and Alternative Medicine 2011, 11:48.

7.Coe, H.S. 1917. Sweetclover: growing the crop. Farmer's Bulletin 797, USDA.

8.Khan RA, Khan MR, Sahreen S, 2012. Assessment of flavonoids contents and in vitro antioxidant activity
of Launaea procumbens Chemistry Central Journal 2012, 6:43 doi: 10.1186/1752-153X-6-43.

9. Tapsell LC, Hemphill I, Cobiac L, et al. Health benefits of herbs and spices: the past, the present, the
future. Med. J. Aust. 2006;185 (4): S4-24.

10. Lai PK, Roy J. Antimicrobial and chemopreventive properties of herbs and spices. Curr Med
Chem. 2004; 11(11):1451-60.

11. Eddouks M, Chattopadhyay D, De Feo V, Cho WC. Medicinal Plants in the Prevention and
Treatment of Chronic Diseases Evidence-Based Complementary and Alternative Medicine 2012

12. Ibrahim MB. Anti-microbial effects of extract leaf, stem and root bark of Anogeissusleiocarpus
on Staphylococcus aureaus, Streptococcus pyosenes,Escherichia coli and proteus vulgaris J.pharma. Devpt.
1997;2: 230.

13. Marino M,Bersani C,Comi G.Impedance measurements to study the antimicrobial activity of
essential oils from Lamiaceace and Compositae.Int J Food Microbiol.2001; 67:187-195.

14, Aboaba OO, Efuwape BM. Antibacterial properties of some Nigerian species. Biol. Res.
Commun. 2001; 13: 183-188.

15. Lee SO, Choi GJ, Jang KS, Lim HK, Cho KY, Kim JC. Antifungal Activityof five plant essential
oils as fumigant against postharvest and soilborne plant pathogenic fungi.Plant Pathology Journal, 2007;
23(2): 97-102.

16. Kubo M, Kimura Y, Shin H, Tani T, Namba K, ShoyakugakuZasshi, 1981; 35: 58-61.

17. Reddy PS, Jamil K, Madhusudhan P, Anjani G, Das B, Antibacterial activity of isolates from
Piper longum and Taxus baccata. Pharm Biol, 2001;39: 236-238.

18. Coe HS. Sweetclover: growing the crop. Farmer's Bulletin 1917; 797: USDA.

19. Khan RA, Khan MR, Sahreen S, Shah NA, Bokhari J, Rashid U, Jan S. Phytotoxic

characterization of various fractions of Launaea nudicaulis Journal of Medicinal Plants Research 2012;
6(8):1403-1406.

20. Bagamboula CF, Uyttendaele M, Debevere J. Antimicrobial effect of spices and herbs on Shigella
sonnei and Shigella flexneri. J.Food Prot. 2003;66: 668-673.

13


http://www.ncbi.nlm.nih.gov/pubmed?term=Lai%20PK%5BAuthor%5D&cauthor=true&cauthor_uid=15180577
http://www.ncbi.nlm.nih.gov/pubmed?term=Roy%20J%5BAuthor%5D&cauthor=true&cauthor_uid=15180577
http://www.ncbi.nlm.nih.gov/pubmed/15180577
http://www.ncbi.nlm.nih.gov/pubmed/15180577
http://www.ncbi.nlm.nih.gov/pubmed/15180577
http://www.hindawi.com/70720368/
http://www.hindawi.com/54058916/
http://www.hindawi.com/32916020/
http://www.hindawi.com/86707150/

