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ABSTRACT

Aim: To evaluate the antimicrobial and antioxidant aities of crude methanol extract and its fractimfghe leaves of

Mussaenda Philippica.

Methods: MIC through disc diffusion methods and MBC are twethods to evaluate the antimicrobial activitiesr
studying the antioxidant activity the free radisglvenging was studied in vitro method by measubR§H, Hydrogen
peroxide scavengering activity, Superoxide freeicald(O2) and Nitric oxide (NO) free radical scawgng activity

measured by considering standard antioxidant esgoebic acid.

Results: The test compounds like different fractions ildoiform, methanol and ethyl acetate and crudehamebl extract
produced significant effect both in antioxidantwasll as antimicrobial activities. Different microgainisms namely. E.
faecalis, S. aureus, A. baumannii, E. coli, P.méigbP.aeruginosa are responded in higher concatibn all the test

compounds. Different fungal strains like C.albicamsl A. niger are not inhibited by different teshpounds.

Conclusions: The results revealed that the crude methanolimektind different fractions like methanol and éthgetate
are produces remarkable antimicrobial and antioxitactivities. It may assume that the activityhef test compound may

be due to the active compounds such as flavonigenes, alkaloids and saponins.
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INTRODUCTION

At present natural substances are considered asur@esof motivation for discovering a new drug. rRlaerived
compounds/ substances having a significant contoibutowards human health and well beiglt is known from
literatures that most of the traditional mediciobsained from natures specifically from plant miaisr Plant materials are
easily available in rural areas. Due to readilyilabte of resources i.e. plants/ herbs the medsineural belt are cheaper
than the alternative medicines like modern medgindedical plants and their by products (secondagtabolites) are the
oldest health-care products. The importance ohtlrbal medicines is highly demanded in health sgstems not only in
developing countries but also in many developechtres® The herbal medicines obtained from natural sauhzeving
no side effect along with better therapeutic effétgrbal medicines have wide therapeutic actiorcabge of the safety

profile. From statistical report it is known thaiproximately 80% of the population in world rely traditional medicine

www.iaset.us editor @ aset.us



2 Debashisa Mishra, Susanta Kumar Rout & GB. Alaka Kar

for their primary health care and play an importaié in the health care system. World Health Oizgtion (WHO) is
promoting, encouraging and facilitating the reskaacea on herbal medicines because of the effectbee of herbal
medicine in developing countries for health progs@mDifferent biological activities like anti microdl, anti oxidant,
sedative and anxiolytic effects of the plant exsanay be due to presence of the active compo@aissequently, due to

some other biological activities on the same tinakenexcellent leads for new drug developnfent

Mussaenda philippic&urorae’ (named after Dona Aurora, wife of a fanPresident of the Philippines). It is an
ornamental plant in tropical areas. It is reportieat the plant produced Hepatoprotective activitytveo iridoids from.
Mussaenda 'dona aurora' (sepals) has been investifar its hepatoprotective and antioxidant atitei The highest
activity was observed in the ethyl acetate fractichFrom different literature it was found that thettranol extract of/.
frondosaleave produced normalizing activity against catariobilization stress, it also reported that sonmaxemical
transmitters also changed the transmitters arepim@phrine (NE), dopamine (DA), 5-hydroxy tryptamifs-HT), 5-

hydroxy indole acetic acid (5-HIAA), and enzyme raamine oxidase (MAO).

The presence of bioactive compounds lii@oid glucosides, mussaenoside and shanzhisideyiresterhas been
reported in different species bfussaendd’ 8- However, as far as the activity is concerned eteee few reports available
regarding antibacterial, antifungal and antioxidanotivity. Thus, the aim of the present study wasnvestigate the
antimicrobial and antioxidant effect of crude metblaextract and different fractions like chlorofgrethyl acetate and

methanol fraction of crude methanol extract of &=agfM. Philippica

MATERIALS AND METHODS

Plant Material

M. Philippica leaves were collected from Puri district of Odishadia. The leaves were authenticated by Dr. Clhaym
Pradhan, Department of Botany, Utkal University,ishd. The leaves were collected in large quantity fiirther
processing. The raw leaves were processed stepiwisfirst the leaves are washed in running bezafswater may
remove adhering soil and dirt particles. In secetep the leaves are kept for drying i.e. shade ldryMT Pharmacy
College, Puri, Odisha a voucher specimen was digb$or further correspondence. In third step theddleaves were

powered through mechanical grinder and storedrtight, non-toxic polyethylene bags until used.
Preparation of Extract and Fractions

The powderedV. Philippicaleaves of was extracted with ether irf @for 3 days for to defeating the materials afftet
the plant materials were macerated in differenvestts based on the polarity with constant stirrifitne solvent
incorporating the extractives were filtered and tharc pressed to squeeze out residual extractiM@s. process was
repeated at least thrice time for complete theaekin. For final products the extracts are evagadrgenerally it will be
reduced to 1/8 of its original volume by using rotary evaporatdth a constant temperature i.e. 45 °C and obtathed
yield. Chloroform, ethyl acetate and methanol aeduas solvent for extractiohDifferent fractions were obtained after
using different solvents then the fractions areceotrated followed by dry and preserved. Chemiestistlike glycosides,
alkaloids, favonoids, saponins, carbohydrates, itsnrphenolic compounds, protein, and fats areopewd in the
compounds obtained through fraction and extfa@he test substances were prepared by using 10%nwermal saline

along with 0.1% propylene glycol.
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Evaluation of Antimicrobial Activity
Disc Diffusion Method

Disc diffusion test for the extracts was carried fan antimicrobial activity. The test compound fantibacterial activity
was carried out by cup-plate method. Cups or distts standard diameters are made in the nutrieat agedium. The test
compounds were poured inside the discs and forltrediservations the diameter regarding zone ofbitibn was
measured. For antibacterial activity different istsalike some gram positive microorganis@saureus, B. subtiliand
some gram negative. coli, P. aeruginosarganism are selected following agar diffusion loett™" *2 Different test
organisms were again cultured by using nutrient agadium. 37+3C for 24 hours is the procedure for incubation then
they were stored in refrigerator. A loopful stoaktare is used for bacterial inoculum then trandfgr it to the nutrient
broth (100ml) in a control flask (250ml). The flaskvere incubated at 37%1 for 18 hours before starting the
experimentation. Solution of the test compoundseweepared as per the guidelines i.e. dissolvinggL6f each in 10ml
of dimethyl formamide (analytical grade) (1000 mbémnc.). A reference standard from gram positind gram-negative
bacteria was made by dissolving accurately weighét quantity of Ampicillin (100pg/ml) i.e. standard for Gram

positive and Gram negative bacteria. Griseofulviraatifungal agent (20g/ml) is used for antifungal activity.
Minimum Inhibitory Concentration (MIC) Method

MIC method is another method to evaluate the antivhial activity on test compounds like extractsl dractions. It
proved the efficacy against different microorgarssstrain. Highest plant extract dilution retains iahibitory effect
against the growth of a microorganism is known a&€MM7-T2 publication of the National Committee f@linical
Laboratory Standards is followed for the experirfierithe plant extract and fractions were subjected serial dilution
using sterile nutrient broth medium as a dilueftse two different strength of the plant extract dnaction were
inoculated with 2Qul of an individual microorganism. 37°C for 24 h aneculated for each dilution. The highest dilution
of the plant extract/ fraction retained its inhdloit effect resulting in no growth (absence of tdity) of a microorganism.
At the same time a control experiment conductegbanallel to study the impact of the solvent its@lfithout plant
components) on growth of the nine test organisrashEolvent those are tested was diluted in aaimpattern with sterile

nutrient broth.
Anti-Oxidant Activity

The antioxidant activity of the test compound thase obtained from methanol extract was determimeith vitro models.
The in vitro methods include Diphenyl-picryl-hydyadDPPH) radical, Superoxide free radical,JOPeroxide radical

(H,0,), and Nitric oxide (NO) free radical scavenging\ity with reference to standard antioxidant asioracid*.
DPPH Free-Radical Scavenging Activity

The free radical scavenging activity of the meti#dbolbased on the scavenging activity of the stdble diphenyl-2-
picrylhydrazyl (DPPH) free radical was assayed @ting to the protocol®. Briefly, different concentrations of the extraatsi
ascorbic acid were prepared. Various concentrafidest solution in 0.1ml was added to 0.9 ml 4ffdM solution of DPPH in
methanol. Control was 1(Dmethanol and 1G0 DPPH solution. After 30 minute of incubation abm temperature, the
reduction in the number of free radical was measuesading the absorbance at 517nm. Ascorbic aa&lused as reference
standard. The scavenging activity of the samplegsponded to the intensity of quenching DPPH. Ascacid was used as

reference standard. The compounds with antiradétality changed color as yellow from the purplaébl
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Quantitative Determination of the DPPH Radical Scaenging Activity

The antioxidant activity of the M. Philippica metlwic extract and different fractions were evaldate
spectrophotometrically following the DPPH methodfféent concentrations of the extracts and frawid 00, 200 and
500 ng/ml) were prepared and mixed 1 ml of them with [2ofma freshly prepared DPPH solution (0.01mM);rtheach
particular sample was mixed thoroughly and keghedark for 30 minutes, at room temperature. Attat, each mixture
was tested for the DPPH radical scavenging acthytyeading the absorbance at 517 nm on a UV-Vstspphotometer.
As blank was used a solution prepared by mixing dbfrmethanol with 2 ml of the DPPH solution (0.08nand reading
at the same wavelength. In addition, to eliminaie absorbance of the crude extracts at this wagtieblank samples
were prepared with 1 ml of each extract and 2 mihathanol. The antioxidant activity percentage wakulated

following the formula:
Antioxidant activity (%) = [(AC -AE) /AC] x 100

Where AC is the absorbance of a DPPH solution witlextract, AE is the absorbance of the testechetnd
fractions, which is equal to the absorbance of plent extract plus the DPPH (0.01mM) minus the bl@&xtract
absorbance. As standard ascorbic acid at diffevententration 5-25g.ml-1 was used. The EC50 value, defined as the
concentration of the sample leading to 50% reduactibthe initial DPPH concentration, was calculatexm the linear

regression of plots of concentration of the testasts against the mean percentage of the antiokatztivity™.
Superoxide (@) Free-Radical Scavenging Activity

Measurement of superoxide anion,Y®@cavenging activity of extracts and fractions wased on the method with slight
modification 24. O2- radicals are generated noryeratically in Phenazine methosulphate—Nicotinamatenine
dinucleotide phosphate (PMS—NADH) systems by thieaiion of NADH and assayed by the reduction of NBT this
experiment, the superoxide radicals were generatddmL of Tris- HCI buffer (16 mM, pH 8.0) contéiy nitro blue
tetrazolium (NBT) (5QuM) solution and NADH (78M) solution. The reaction was started by adding Pddfition (10
uM) to the mixture. The reaction mixture was incaohtat 25°C for 5 min, and the absorbance at 560imma
spectrophotometer was measured against blank sanipgereased absorbance of the reaction mixtuieated! increased
superoxide anion scavenging activity. The perceniagibition of superoxide anion generation wasuwalated using the

following formula:

(%) 1 = (A0 — A1) / (AO) x 100

Where AO was the absorbance of the control and A4 tiwe absorbance of extract and the standard eomdpo
Peroxide Free Radical (HO,) Scavenging Activity

Scavenging of kD, by the extract and fractions was determined. Oiriélitme of C. siamea flower extract solution
[prepared in phosphate buffered saline (PBS)] washated with 0.6 ml of 4mM 4@, solution (prepared in PBS) for 10
min. The absorbance of the solution was measure&2B@tnm against a blank solution containing theaettwithout

H,0,!". The concentration of 4@, was spectrophotometrically determined from absorptit 230 nm using the molar

absorptivity.

Impact Factor (JCC): 5.9089 NAAS Rating 3.99



Evaluation of Antimicrobial and Antioxidant Activity of Crude Methanol 5
Extract and its Fractions of Mussaenda Philippica L eaves

Nitric Oxide Free Radical (No) Scavenging Activity

Nitric oxide (NO) was generated from sodium nitniegide (SNP) and measured by Greiss reaction. SNijireous
solution at physiological pH instinctively genemteO, which intermingles with oxygen to generateiteiions that can be
anticipated by Greiss reagent (1% sulphanilamid® @hosphoric acid and 0.1% naphthyl ethylene diamin
dihydrochloride). Scavengers of NO with oxygen lagdo reduced production of NO. SNP (5 mM) in phieaste buffer
saline (PBS) was mixed with different concentratir{100-500ug/mL) drug dissolved in suitable solvent and indeda
at 250C for 150 min. The above samples were reawititdGreiss reagent. The absorbance of chromoptreated during
diazotization of nitrite with sulphanilamide andléaving coupling with naphthyl ethylene diamine wasd at 546 nm and

referred to the absorbance of standard solutiqpotssium nitrite treated in the same way with @reeagent.
Statistical Data Analysis

Results were expressed as mean + SEM. All the teesvdre analyzed by One-way Analysis of Varianc&élQVA)

followed by Dunnett’s test. The level of significanwas set at P<0.05.
RESULTS

The phytochemical screening (Table. 1) of the diffie fractions and crude methanolic extadvlofPhilippicarevealed the
presence of glycosides, steroids, flavonoids, t@d=) saponins and reducing sugar. The crude mefibagxtracts and
fractions of the plant was studied against bothmgnegative, grampositive bacteria and fungus réladetheir zone of
inhibition, MIC and MBC. The results of the antimobial screening of the methanol extracts and wiffefractions oM.
Philippica was shown in (Tables 2 and 3). The results warerded as presence or absence of zones of inmitdtiound
the well as well as MIC and MBC. The inhibitory soaround the well indicated the absence of batgnéavth and it was
reported as positive and absence of zone as negdtine crude methanolic extracts of leavedofPhilippica Showed
moderate to high antimicrobial activity against ik tested microorganisms excefpmniger and C.Albicans Crude
methanolic extract and different fractions weredugeassess the in-vitro antioxidant activity. Tdmioxidant activity of
chloroform fraction was determined by differentvitro methods such as, the DPPH free radical sgingnassay and
reducing power methods in (Tables 4). All the assagre carried out in triplicate and average valuese considered.
Antioxidant scavengering activity was studied usindl—diphenyl, 2-picrylhydrazyl free radical. Vauis concentration
of test solution in 0.1ml was added to 0.9 ml df @M solution of DPPH in methanol. Methanol onlyl({®l) was used as
experimental control. After 30 minutes of incubatat room temperature, the reduction in the nurolbéree radical was
measured, Ascorbic acid was used as referenceasthnihe crude methanolic extract along with cHiomm, ethayl
acetate methanolic, and fractions showed a corat@rirdependent antiradical activity by scavengefPPH radical.
Crude methanolic extract was found to be more patempared to other fractions. The observationseniadhe present
study showed that the extractMf Philippicaleaves exhibited good scavengering of H202 inbibéogical system, thus
preventing the stress induced by progressive igeréa malondialdehyde and other free radicals wialise oxidative
damages (Tables 5). All various fractions and crow¢hanolic extract of these plants were capableedficing DNA
damage comparing to control. The percentage inbibitf nitric oxide generation by different fraat®and extracts dfl.
Philippica leaves at different concentration were compardt standard (Tables 6). All test compounds exhdbjistential
inhibiting activity against NO generation. Nitrigide is a potent pleiotropic mediator of physiokagiprocesses. The antioxidant
activity of crude methanolic extract Bf. Philippicashowed highest inhibition of nitric oxide geneasativhich is compared with

standard ascorbic acid. All the data along withgtsdard and control compounds are present tabitei.e. (Tables 7)
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DISCUSSIONS

The different parts of the plant such as root, lzar# leaves oM. Philippica has been used for thousands of years for its
medicinal properties. It is rich in a wide variet§y secondary metabolites such as glycosides, pteytds, proteins,
saponins and phytosterols. In this connection tlesent study on the methanolic extract and theemdifft fractions of
crude methanolic extract was conducted to evaltiegeantimicrobial activity of leaves. Phytomedi@nean be used for
the treatment of diseases as is done in case ofilémal ayurvedic system of medicines, a naturaé lgtint for the
development of new drugs. The MIC values of thoseaet and fractions which gave positive resultsiry prelim *°.
Screenings were determined by Tube Dilution Methblde antimicrobial study was conducted using déffermicro
organisms such aStaphylococcus aureusstaphylococcus epidermidi€scherichia coli Pseudomonas aerugingsa
Proteus mirabilis A. BaumanniiCandida albicansAspergilus NigerThe extract and fractions &f. Philippica showed
the higher zone of inhibition. Though the growthSiaphylococccus aureuBseudomonas aerugingsa@taphylococcus
epidermidis Pseudomonas aeruginosa are controlledibyhilippica, it indicates that they could inhibit the activiby
bacteria which causes diarrhoea, polymixin and aygpbhrespectively. Polyphenols, including flavongidsrms a large
group of naturally occurring components of the plaimgdom and are present in every part of the tplaithese
compounds are of considerable interest in varigelds such as food, pharmacy and medicine becauséde range of
biological activities including antioxidant actiyff. The antioxidant efficacy of phenolic compoundshgfly due to their
redox potential. These compounds are known to aceducing agents (free radical terminators), hyeinodonors, metal
chelators and singlet oxygen quenchers. Sincesibkan shown that phenolic compounds of plant kingdre one of the
most effective antioxidative constituents. Flavaisoare polyphenolic compounds and consist of flagprilavonols,
flavanols, flavanone and flavanonols. These comgsuepresent the majority of plant secondary méditalsoand have
shown to possess remarkable health promontoryteffeech as anti-inflammatory, antioxidant, antimiial, anticancer
and others. Interception of free radicals or otleactive species is mainly by radical scavengindjiarcaused by various
antioxidants like vitamins C and E, glutathionéyestthiol compounds, carotenoids, flavonoids, éthile at the repair and
reconstitution level, mainly repair enzymes areolagd. In general, peroxyl radicals cause chairctieas in lipids,
proteins and DNA? The high reactivity of the representative peraadical shows that the possible mechanism behind
the observed protection of these biomolecules byrisy be through scavenging of secondary radicdds. Sbluble free
radical DPPH is well known as a good hydrogen abtir yielding DPPH-H as by product. Thus, the soging of
DPPH radicals by phenols are most of the time \&dfgctive. All the plant extracts used in this stuslere primarily
screened against the test microorganisms by thierBift Methods like Disc diffusion and MIC methodhe relative
efficacy of some commonly used antibiotics were parad with plant extract disé3 On the basis of the results finding
in the present investigation, it is concluded ttiet crude methanolic extract bf. Philippica produces highest wound
healing activity plant extract and Fractions. Thesent study suggests that the antimicrobial atidxadant activity can

be enhanced by the use of crude methanolic extoddls Philippica
CONCLUSIONS

Drugs from plants have a long history in both tiiadial and modern societies as herbal remediesuntecdrugs and as
purified compounds. The present study revealed ttiatselected Plant extract and some fractiondq@fctude extract
produced antimicrobial and antioxidant activity lwiiose dependent manner. The observed activitidesawk extract

might be attributed to the presence of secondarplmodites such as flavonoids and phenolic compoufilde leaves can
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be used to prevent oxidative damage caused bydidieals and to treat infections caused by pathiogascteria not to

fungus.

Further studies with purified constitueats needed to understand the complete mechanismowfd healing

activity of the test plant. However, it needs fertlevaluation in clinical settings before consitierafor the treatment of

different disorders.
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Table 1: Preliminary Phytochemical Screening of
Fractions and Extract of M. philippica

Constituent CE | EAF | MF | AQF | MEMP
Alkaloids + +
Tannins
Triterpenoids
Saponins
Flavonoids
Phenols
Glycosides
Steroids - - - - -
Carbohydrates | - - - - -

+ ]+

+ |+
|+ |+ +][+]
+ |+ [+ |+ [+ + [+
+ |+ |+ +]|+
|+ |+ [+ |+

(-) Absent, (+) Present

The results of the antimicrobial screening of thetmnol extracts and different fractionshéf philippica were

shown in (Table 3 and 4). The results were recoadedresence or absence of zones of inhibitionnartle well as well

as MIC and MBC. The inhibitory zone around the vimtlicated the absence of bacterial growth andais weported as

positive and absence of zone as negative. The anedbanolic extracts of leaves Bf. philippica showed moderate to

high antimicrobial activity against all the testmécroorganisms except A. niger and C. albicans.
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Table 2: Antimicrobial Activity of M. Philippica by Agar Well Diffusion Method

Zone of inhibition in( mm)
P. A. A.
Sample | Conc’ . - E. n P. B. E C. ;
BELTEE | SEMAIES o Aergg'm Merabilis | B2 | suptis | Faecalis | Albicans "“a'rg
DMS
0 g/)r?]f)“ ‘é‘% 43+056 | 3.9+| 41+ | 32+ | 42+ 5(')171“ 4.2+ 3(')871 3;4
: 05 | 06 0.4 0.7 : 0.5 : +
0.5
Grise 30
ofulvi | 20(ug 31.4+2 '
no | omy | NA NA NA | NA NA NA NA NA s gil
C
Ampi | 100
cillin | (ug/ 23245%1 28.6:0.22 | 232 2%;& 30.4 + | 24.8+0. 31'7‘?0' 302¢ | NA |0
mi) : o : 0.6 o° 0.6
100
Chior (rf‘n“g/ 6'3;50'6 8.24¢1.15 | 10.4 6";3;—*0' 15"823 12,240, 8(')6; a6+ | 742 |48
oform +0.5° : 8° ' 0.4 0.6 05
Fracti | 200
on (m|9/ 104(2530' 11.42+0.34 | 14.2 155'5;4;5 1§j£i 15.6+0. 15"62;& 14810 76 |21
mi) 0.8 ' 6° ' 58 | 104 | &
100 10.2
Ethay | (MQ/ | 10420 | ) oo e | Ty | 14542 | 1243 | L, | 823 184 | (o |42
| m) | 64 046 | 0.8 : 05 | 08 +
Aceta 0.6 0.8 0.6 | og
te | 200 149
Fracti | (mg/ | 13.8+0. 2| 16.26% | 14.24+ 11.89+ | 15.2+0 5.2
on mi) 66° 14.24+0.48 | 4+0. 067 068 14.4+0. 048 o 7.2+ :
66° 9 06 | o4
100
16.2 4.8
/| 14.20+ 16.8+0. | 14.840.| 18.26+ | 12.2 | 14.2+0
(rr:g 0.68 16.24+0.67 4ic2' o pe 0.F +0.5¢ - 6.89;: +
Ague ' 2 ' - ' 0. 0.4
ous a
FLanC“ 200/ 16.4%0 1921\ 18 9+0.| 17.420.| 20.420.| 146 | 17.620 6.2
(mg 21 18.840.6 | 420, | TOT | HOAED | S0AED: ; S 63 | =
ml) 6° 6° o 6° +0.6° 6°
g = ' +0.5° 054
100
(mg/ | 16820.| - .o | 17.8| 1824+ | 17.8%0.| 1824x| 124 |17.430| . | %/
Crude| mi) 6° I li0g| 066 | 46 0.5 | 20.7° | & o5 | o8
metha ’ a
nolic
extrac| 200 78
t | (mg/ | 20.420. 19.5 | 20.4+0.| 20.440. | 21.2+0.| 16.2 | 19.6+0 :
: 22.4+0.64 : ; - 0 75 | +
ml) 8 +0.6 | 54 6% 6 +0.6 6 02 | 65

Values are mean + S.E.M. of 3 replications. S.asireS8taphylococcus aureus, S.epidermidis-Staphygtaso
epidermidis, E.coli- Escherichia coli, P.aeruginoBaeudomonas aeruginosa, P. mirabilis:- Pseudasnomi@bilis, A.

baumannii:-C.albicans:-Candida albican&. Niger:- aspergilus Niger ( NA)- no measurablee®f inhibition. Aqueous
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10 Debashisa Mishra, Susanta Kumar Rout & GB. Alaka Kar

extract,methanol extract and Chloroform extractpeetively each having cocentration 30§ per disc. significance at
*p<0.05, **p<0.01. t-value denotes significancémt0.05,°p<0.01,°p<0.001

Table 3: The MBC Regimes of the Extracts and Fractins of the Leave of
M. Philippica

E. faecalis 4.1 4.1 3.8 10.2] 4.1 224 4.1 1042
S. aureus 4.2 8.8 4.1 5.1 10.2 20.% 102 22|9
A. baumannii| 7.1 16.2 | 10.2] 224 104 228 4p 208
E. coli 4.1 13.5] 104 20.5 4.1 16.2 8.8  22(2
P. merabilis 3.4 | 14.2 5.1 10.2] 104 225 44 238
P.aeruginosa| 3.1 10.2 | 10.2] 224 4.2 5.1 4.2 104

Table 4: Determination of 1, 1-Diphenyl-2-Picrylhydazyl (DPPH), Superoxide (Q), Hydrogen Peroxide
(H20,) and Nitric Oxide (NO) Scavenging Activity of Chlaoform Fraction of M. Philippica

Control 10‘?.'10 * 00 103?'50 * 00 103?-90 + 00 1&020 00
Ascorbic acid
100 pgfmi Sg.lgci 698 42121:1 59.8 53.2 § 41.4 62:33'.5 § 318
200 pg/ml 12-;3(* 83.2 Zgl-gti 114 43-.? * 514 |602%dal 4o
400 pgimi | %2 95.8 4% 066 | 22| 736 Az e
500 pg/ml | 0.00 100 1225 (‘—f 08.8 1f.-22(i . 2;3-.;1(1 e
CF
100 pg/ml 6;'_2 * 323 63’_: * 33.6 7%.2 § 29.6 72{.? § 25.7
200ugm | 32 | 46 | 3o | a4 | 35 | 33 Y 35.8
400 pg/ml Sf..gzi 43.2 523.§zir 46.5 Sg_éi 43.6 6;?_?5 39.6
200 pg/ml 4§.§ei 50.5 “'27..2?6351r 52.4 427_'511r 52.2 5;_?5 45.4

Values are expressed in MEAN + S.E.M (n =3). (t#eatlenotes statistical significance¥at0.05,°p<0.01 and
“p<0.001 respectively, in comparison to control giou

Table 5: Determination of 1, 1-Diphenyl-2-Picrylhydazyl (DPPH), Superoxide (Q), Hydrogen Peroxide
(H,0,) and Nitric Oxide (NO) Scavenging Activity of Ethyt Acetate Fraction of M. Philippica

100.0 = 100.0 = 100.0 £ 100.0
4.1 00 3.8 00 3.6 00 4.2 00

Control

Ascorbic acid

Impact Factor (JCC): 5.9089 NAAS Rating 3.99
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Extract and its Fractions of Mussaenda Philippica L eaves

100 pg/ml 33?_-82(1 69.8 42'.12: 59.8 5?‘2 1 a4 683'_2 " aus
200 pg/ml 12‘?"_-2?(1 83.2 238'.&1 71.4 4?’? * 51.4 60'52 - 39.8
400 pg/ml 4222(“: 95.8 32%;: 96.6 Zf"g(i 73.6 4\2;: 53.6
500 pg/ml | 0.00 100 1225(* 08.8 1f_'22(i 83.8 25_';‘(* 71.6
EAF
wopgml | 00F | a3p | S| aas | 91| 2se | 63T | 2ue
200pgiml | °00F | 436 | ga | ara | °%2t | ses | eit | 2es
a00ugml | 35F | a6 | wec | 416 | are | 304 | g | 316
500 pg/ml 53_'3: 49.8 55_'55 47.2 5;;5: 42.4 6:';11 35.5

Values are expressed in MEAN + S.E.M (n =3). (zeatlenotes statistical significance’a0.05,%p<0.01 and

°p<0.001 respectively, in comparison to control giou

Table 6: Determination of 1, 1-Diphenyl-2-Picrylhydazyl (DPPH), Superoxide (Q), Hydrogen Peroxide (HO,)
and Nitric Oxide (NO) Scavenging Activity ofM. Philippica

DPPH 0, H,0; NO
Gl’oupS & % % % %
0, 0, 0, 0,
Treatments Cg’n?rgl Scavenging Cg)n?rzl Scavenging Cg’n?rgl Scavenging Cg)n?rzl Scavenging
Activity Activity Activity Activity
100.0 + 100.0 + 100.0 + 100.0
Control 41 00 38 00 3¢ 00 42 00
Ascorbic acid
302 + 202 + 58.6 + 68.2 +
100 pg/ml | “5'g 69.8 4.1b 59.8 4.6 41.4 3.4 31.8
16.8 + 28.6 + 48.6 + 60.2 +
200 pg/ml | 75" 83.2 3.6b 71.4 41 51.4 4a 39.8
42+ 3.4+ 26.4 + 46.4 +
400 pg/ml |55 958 2.8¢ 96.6 1.6¢ 736 3.2b 53.6
1.2+ 16.2 + 28.4 +
500 pg/ml 0.00 100 5o 066 Lo . oo e
AF
784 + 82.6 + 774+ 774+
100 pg/mi 4.6¢ 21.6 5.4 17.4 4.8 22.6 5.4¢ 22.6
200 ua/m| | 696 % 74.6 + 68.2 + 68.2 +
HO 5.1a 30.4 4.9 25.4 4.1 31.8 4.8a 31.8
55.6 66.4 + 56.6 + 58.4 +
400 ug/ml | oy 44.4 4.2t 336 42 43.4 4.2¢ 41.6
442 + 442 + 48.4 + 465+
500 pug/mi | 7o 55.8 4.8k 55.8 3.7k 51.6 3.3¢ 53.5

Values are expressed in MEAN + S.E.M (n =3). (zeatlenotes statistical significance’a0.05,%p<0.01 and

°p<0.001 respectively, in comparison to control giou
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Table 7: Determination of 1, 1-Diphenyl-2-Picrylhydazyl (DPPH), Superoxide (Q), Hydrogen Peroxide (HO,)
and Nitric Oxide (NO) Scavenging Activity of Aqueows Fraction of M. Philippica

Control 102-10 * 00 103‘3;90 * 00 103‘3-90 * 00 1&%0 00
Ascorbic acid
w0opgiml | 5t |08 | YR | ses | Cae | ara | aa | sis
200ugmi | o0 | 882 | et qia | a0t | sia | Pwt | see
400 pg/ml ‘;22:-' 95.8 32'_‘;'3;: 96.6 25.;(1 73.6 436,5_ ';ti 53.6
500 pg/ml | 0.00 00 | 2% 088 | 1o | sss | wei | 71e
MEMP
100 pg/ml 6;_-25 31.9 722 * 108 81-_% * 8.6 Gg:‘?&i 215
200 pg/ml 52_-?5 46.5 62-_3 * 28.7 7%-_2 * 12.8 53-2‘3 28.2
400 pg/ml f;-zlb 64.2 53-;35 46.4 42-_; * 53.8 42:?} 42.8
500 pug/ml 1;_-?} 79.6 43_-3,1' 56.2 3;‘_-3,1' 65.4 33-5’0* 56.8

Values are expressed in MEAN + S.E.M (n =3). (t#eatlenotes statistical significance¥at0.05,°p<0.01 and
“p<0.001 respectively, in comparison to control giou

Table 8: Determination of 1, 1-Diphenyl-2-Picrylhydazyl (DPPH), Superoxide (Q), Hydrogen Peroxide
(H20,) and Nitric Oxide (NO) Scavenging Activity of Different Efractions and Crude Extract of M. Philippica

Control 102-10 * 00 103?-50 * 00 103?-90 * 00 1;3&0 00
Ascorbic acid
wopgmi | PeF | ees | UTE L g0 | T | aia | T34 | sws
200 pg/mi 15.2: 83.2 2??..E?bi 71.4 42?[ * 51.4 6(22 * 39.8
400 pg/ml 4;22(1 95.8 32'.4513? 96.6 zf.'gci 73.6 43(?.';: 53.6
500 pg/mi |~ 0.00 w0 | SRl 98.8 Y T | 71
CF

wopgml | P50 | 0 | 08T | sss | 36 | 208 | 51| 257
200pgimi | P33F | 41 2t | 414 %2 | sss 565 | ass
wopgmt | e |0 | Coan | ass | 29a | aze | 318 | 39

Impact Factor (JCC): 5.9089 NAAS Rating 3.99
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495+ 476+ 478+ 546+
500 pug/ml | "5, 50.5 2.8 52.4 2.2t 52.2 3.3 45.4
EAF
100 ua/my | 66:8% 76.7 = 762+ 784+
HY 3.4a 33.2 5.4 23.3 41 23.8 6.7 21.6
56.4 + 62.6 + 675 734+
200 pg/ml | =" 43.6 6.4 37.4 3¢ 32.5 5 5 26.6
524+ 58.4 + 60.6 + 68.4 +
400 pg/ml | "o 47.6 4.6¢ 41.6 4.1¢ 39.4 3.8 316
500 ua/m | 50-2% 52.8 + 57.6+ 645+
HO 2.4b 49.8 3.8b 47.2 3.8b 42.4 4.4b 355
AF
784+ 826+ 774+ 774+
100 ug/ml |76, 21.6 5.4 174 A€ 22.6 5.4¢ 22.6
200 pgiml | 696 746 + 68.2 + 68.2 +
5.1a 304 4.9 25.4 4.1 31.8 4.8a 31.8
200 ua/mi | 556 66.4 + 56.6 + 58.4 +
HO +4.2b 44.4 4.2b 33.6 4.2 43.4 4.2¢ 41.6
500 ua/ml | 442% 442+ 484 + 465 +
HO 4.3c 55.8 4.8b 55.8 3.7b 51.6 3.3c 53.5
MEMP
100 ua/my | 242 % 66.8 + 56.4 + 652+
HO 3.8a 55.8 48 33.2 3.9 43.6 4.8a 34.8
394+ 556 + 484 + 574+
200 pgiml | 77 60.6 3.8 44.4 5.1 51.6 4.2¢ 42.6
354 472+ 38.6 + 476+
400 pug/ml | gy 64.6 4.6k 52.8 4.8 61.4 5.2¢ 52.4
26.8 * 384+ 329+ 384+
500 pg/mi |7 73.2 4.2t 61.6 4.6t 67.1 4.4¢ 61.6

Values are expressed in MEAN + S.E.M (n =3). (tzeatlenotes statistical significance’at0.05,%p<0.01 and

“p<0.001 respectively, in comparison to control grou
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