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Alsirac
The sindy was concemed with on examination of antioxidant and amtimicrobial activities of methanglic

extract of Marchantia convelma (Merch) L., eollected from Darjeeling Himalaya. The ﬁnﬂﬂmdaﬂl
petivities were evaluated by means of five in vitro methods, wiz, free radical-scavenging activity, Fe-
reducing power, melal-chefating ability, trolox equivalent antioxidant capacity (TEAC) and acu'.rll].l in
hydroxyl radical-scavenging system. The total phenal content was 1.1 mg gallie acid equivalents g dried
thallus. A fier 30 min of reaction, the 100 mg Ivophilized extract possessed 6.7% fres radical-scavenging
activity. The same amount of extract exhibited 13.4% [168.2% metal-chelating and hydroxyl radical-

seavenging au:twrnn:s respecuvely. The reducing sctivity was found fo be 335 mg ascorbic acid
equivalents g dried thallus. Total antioxidam acuvity was 0.18 pg TEAC g' dred thallus, The
antimicrobial activily was evaluated by testing the methanolic extract of the samples against five
microorganisms including two Gram positive bacteria (Staphyploceccus aswrews and Bacillus cerens), two
Gram negative baciena (Escherickia coli and Klebsiella pneuminiaz) and one yeast (Candida albicans by
disc-diffusion assay. M. convolura thallus extract was more or less inhibitory against all of the test bacteria,
hwever did not possess any antifungal property. 5. aurens was found to be most sensitive target orgamism.
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An imbalance in biclogical oxidation processes due o
uncontrolled rate of metabolic activities leads 1o the
production of greater amount of reactive oxygen species
(RO5) in the cells, ROS encompass a vanety of diverse
chemical zpecies that include free radicals such as
superoxide anion radicals {05 '), hydroxyl radicals (HO )
and noa-free radicals such as hydrogen peroxide (HOy)
and singlet oxvgen ('Oz). These radicals cause oxidative
damage by oxidizing biomolecules leading 1o cell death
and tGissue damage, such as atherosclerosis, cancer.
emphysema cirthogis and apthritis (Kehrer, 1993),

Antioxidanis play sn imporiant role 1o protect the hiving
organisms against damages coused by ROS (Halliwell
pnd Guueridge, 198%). Synthetic antioxidants such as
butylhydroxyanisole  (BHA).  butylhydroxyioluene
{BHT} and rerr-butylhydroguinone (TBHQ)  are
substinuted with natorcal alternatives due 1o their probable
woxic and carcinogenic effects. Thus, the need for
detection of natural antoxidants from various plam
resources and evaluation of their properties has drawn
the antention of many scientists in recent years (Mokuan
et al,, J008).

Mutwral antioxidunts are found in almosr all plans,
microorganisms  and even in animal  tssues. The
meajority of natursl antioxidants are phenolic compounds
and the most important groups of natural antioxidants
are Navonoids and phenolics (Yanishlieva e al,, 2001).
Flavonoids may act as antioxidants by scavenging
radicals that include superoxide anions (Robak and
Gryplewski, [9838) and hydroxyl radicals (Hussain eral,

*Correspoading aurhior;
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1987}, singles oxygen quenching (Criado et al, 1995)
and mecad chelation (Famanathan and Das, 1993}

The pathogenic bacteria and fungi cause harmiful
diseases in plants and animals throughout the world. To
contrel o cope up with these harmiul microorganisms
different Lype of chematherapeutic agents are in use. Bul
mature & undoubledly the most prolific producer of
ontimicrobial compounds. Marckantio is well known
among the bryophytes as it i3 the type specimen of the
liverworts, a group of plants hoving thalloid plant body
fFig. 1) Among s differsnl  species, Marchaniiag
convelica (Merch.) L can be found quite abondantly in
the Dargecling Himalaya. Thoogh widely wosed
Chinesz  herbal medicine (Xiao o ef, 2005, W
convelirig plants are not much  popular for  their
cthnomedicinal propertics among the tribes of this
region. This lack of information may be due to the
absence of proper allention in this regard. M. comvoluiy
MNavonoids consist of Jweolin T 4%di-0-plucyrenide,
apigenin T 4'-di-O-glucuronide and apigenin-T-0-b-D-
glucvropide [Xiao er al, 2005), and conseguenly,
should possess some antioxidant activities. Howewver,
such activities of this plani have nol so far been properiy
investigated.

Watt (1821) Grst referred o medicinal oses  of
Marchansia sp, A srudy conducted on the antimicrobial
actvity of bryophytes shows that Marchomiia sp. s
active against  Salmenella  typhi,  Prewdomonas
aeruginosa, Staphwococcus asrewus, Vibrip choleroe,
Bacillus subsilis, Sorcing lurea and some members of
pycoplasmatales (Banerjee and Sen, 1979). Purified
flavonoids of M. convolula have shown inhibition of
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growth  of several  boctoria, like  Nal fvpll Yol
OIS Stapl aurrens SEepieoc ey et
Sre pvesgenes aml Esclericfise ool (R IOV T e | L
A wonriduta may pssess atler tppe of wdimbensbinls,
Pl e ghe qunliierdial prmciples o e glonl hive
it B Ehossasg iy wnvestigates)

Henee, the obyectives of the prosent study were 1o
cvaliate e antwoedanve s well as sithinde robiul
activetios o AL ewwienfivfer o cxplon s polentialivy
gl eanbativve sieess an Bvemg system and Tsrmol
MR RITEANERS,

Materials and methods

Kampiing

Sampling was done from the three bill sub-divisions
by, 1300-2300 1w ASLY of the disifel of Darjecling
m West Bengal. Thalli were collected inte polyethylenc
sampling  bags  aml  brought  immediately 1w the
labormory where those were washed and tmken in
porcelain trays to dry in o hot air oven o 45°C for 2
diys. The dried samples were ground using an electric
grinder (Bagaj. India). The powders were preserved in
serew-capped gloss botiles {Schoit-Duran) at -20°C,

Freparation of freese-dried extraciy

About 10-15 g of the sample was extracted with 15
volume of methunaol (SEL, 1329773, thrice for 72 b, The
mixture was allowed 1 stand al room temperature, with
mﬂ-’&i-l?nil.] agitation. The solvent fractions from a single
extracion process were pooled and filtered through
Whatman No. [ filter paper and concemtrated wnder
reduced pressure at 40 £ 1°C in o rotary evaporator,
followed by Ivophilization {Eyela freeze-dryer, model
FDU-506) o oblain a dry extract which was stored af -
HPC. The Iyephilized extract was dissolved i methanol
and stored at 4°C unnl wae.

Evaluarion of Antioxidant aciivities

Total soluble phenolics in the extracts were nssessed
using the method described by Yen and Hsieh (1998).
The concentration of the total phenolics was expressed
as gallic acid equivalents (GAE) g lyophilized extract,
w=sing a standard curve of gallic acid {HiMedia RM233).

The antioxidant activity of the extracts wis measured in
terms  of  hydrogen-donating  or  radical-scavenging
abiliy using the siable free radical 2.2-diphenyl-1-
plerylhydrazyl (DPFPH') (HiMedia RM27T98} method
i Sanchez-Moreno * er al, [998). The decrease in
absorbance at 517 nm was measured at 1000 pg mi
concentration  afler 30 mun  interval  wsing  a
spectrophotometer (Systropics, type 118, Ahmedabad).
The inhibitory percentage of DPPH’ was calculated as
follows:

S8R
Ay

)

% scavcnging =

where Ay is the Agrof DPPH" without sample {(control),
A is the Agyr of the sample and DPPH®, and A, is the
Ay of sample without DPPH (blank).

The trolox equivelent anioxidant assay, based on the
34

Fig. 1: Marchansia thalli

reachion of DPPH with wolos, was used to compare the
radical-scavenging activity of a compound o those of
trofox (Aldrich 23.881-3), a water soluble vitamin B
analogue with minor modifications (Van den Berg et af,
1999)  The wolox equivalens anfioxidant  capacity
(TEAC) was expressed as pg TEAC g' dry weight of
the sample,

The ability of the extracis o reduce ferrie chloride (SRL
BATES) was assessed ot 70D nm according to the method
of Qyaizu (1986). The reducing power was expressed as
ascorhic acid equivalents (AAE) 8" Iyophilized extract,
using a standard curve of pscorbic acid (SRL 0149100).

The metal-chelating ability by the exiracls was carried
out  according o Carter (1971), The ability was
monilored by measuring at 562 nm the formatbon of Fa®*
-ferrozine complex, A lower absorbance indicates a
stronger metal-chelating ability which was calculated as
fisl lorwes:

Chelating effect (%) = !—;'—A" x 1K)

where A, 13 the absorbance of the sample and A, s
pbsorbance of the contral,

The hydrosyl rodical-scovenging activity of the exirac
was measured by the deoxynbose method (Kunchandy
and Rao, 1990) and compared with that of mannitol.

Evaluarion of Annmicrobial acrivities

Escherichia coli MTOC 119, Klebsielln prunmonice
subsp, ooaenae MTCC 2633, Smaphylococcur owurens
MTCC 1430, Becillis cereps HWC B8 and Candlde
albicans MTOC 183, obmised from  the Culture
Collection of the Microbiology Laboratory of the
Department of Botany, University of Nomh Bengal,
were used for the this stedy, The bacierial strains were
maintained on nutnent agar (HiMedia, M561 ) slants and
the yeast on yeast malt zgar (Hibedia M424) slant. The
biological activity was determined by employing the
standard disc diffusion technigue.

Subculiuring of each microorganism was set up 24 h
before the assay. A loopful of culure was inoculated
into tryptone soya broth (HiMedia MOEL) for bacteria
and 5% mall extract (Hibdedia BEMOD4) for the yeast
After 56 h of growth ender shaking condition (120
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e, the cultures were used Tui sirlace spresding using
a slerile swab (Rlanbio Reagenrs, Kolkain) on Mueller-
Hiton  agar (FiMedia MITH phites Gor bacterhl
culiores wodd Sabwmwassl destiose agod (Hibedin MR
Pates for the vesst Aler 15 iwin ol drylng. sierle
Whatman Moo 1 iler paper dises wete dmpregiated witl
The deswed comcentatwy of e illus cxteacts,
mthanal was conpletely evaporated in the  luminar
anfhow sl Uhe s were asepicully pliced on the ngar
surfaces, The plases were then incubated ot 37°C for 18-
24 bobactenal straims) ond w2800 Tor 5-6 days
Lveast smwasn), A clear zone of infibited micvobiol growih
survotiwding the dise exhibited antinicrebial properics, o
some with a dvameler =5 5 o was comsidered positive.

Besults and discussions
Anrfiovidant Avirvities

M vosmodeie Mavomonds have  seceived  considerabie
attention of late for their potential role in anti-
inflammarory activiey, divretic effect und anti-hepatitis B
virus activity { Niao ef ol , 2005}, Flovenoads constitule a
large gromp of namarally occurving plant phenolics.
Flavonoids, incleding fAovones, isoflavones, Mavonones
andd chateones oocur i all types of higher plant Lissaes
sHerrmann, 1%83). Owing to the polar nature of these
compounds, the polar, protic methanol was chosen for
exmaction in this smady.

The 5]]'l1+1|r }‘|¢|&=d 1.5 £ ljmr]ihlh?.ﬂ‘l extract 100 g'
dreed thalles. The Folin-Ciccalizan phenol reapent is
pead to obiain a crude estimate of the amount of phenolic
compounds present in an extracl Phenclics undergo a
complex redox reaction  with  phasphotmngstic and
phosphomolybdic acids present in the reagent (Escarpa
and (Gonzalez, 2001). As shown in Table 1, the amount
of wial phenol was 1.1 myg gallic acid equivalems g
dried thallas. Cuwvelier ef al (1992) established a2
relafionship berween the stucture of many phenolic
acids and their antioxidant activity, The antioxidant
properties of pbenolica are maiply doe to their redox
properties which allow them (6 acl as reducing agents,
hydrogen donors and singlet oxypen gquenchers. They
may also have a metal-chelaing potential (Rice-Evans &
al_, 1985

Free radical-scavenging 15 the main mechanism by

which anbioxidants =ci. Several methods have besn
developed in which the antioxidant activity is assessed

by the seavenping of syathelic radicals i polar organe
wilvents, c.g. mwthaniod, ol ronm temperature. DPPH
puspy in sensitive enough o detect nalural antioxidants
il low concentritions. In the present sledy, antioxidant
activitles of Lhe somples were determined usang DPPH
melhod, The tlal antiogidant activiey was (018 pg irodng
couivalent ontioaidam copacily (TEAC) g " dricd thallus
[Table )

Fe'*-reduction is an indicator of clectron-donating
activity, which is an imporant mechanism ol phenelic
antioxidam action (Yildirim et af.. 2001). The reducing
properiies are generally nssociated with the presence of
reductenis (Duh, [998). Therclore, the reducing ability
of the extract was investigated by reduction of Fe'* in
presence of reductunts in the tested extract samples. The
reducing capacity of the lyophilized samples was
evaluated by measuring the formation of Perl’s Prussian
blug ot 700 mm  (Oyaicw, (986} M. convolig
demonsirated an effective reducing ability (Takble 1)

Transition metal fons have a grear imgorance in the
generation of free radicals in cells. They possesses wo
of more valence stales with 3 suilable oxidation and
reduction potential which uffeet both the speed of awo-
oxidation &ml the direction of hyperoxids breakdown (o
volatile compounds (Grosch, 1982). The production of
free radicals can resolt inee lipid peroxidotion of
chelating agents. The chelating agenis are reporied 1o be
effective as secondary antioxidants becaose they reduce
the redox potential thereby stabilizing IJi:1-:-:l;j|:|izcd farm
of metal jon [(Gllein ef al, 2007), Fe™ @i the mosi
powerlul pro-oxidenl among varous species of metal
iong (Halliwel]l and Guiteridge, 1984 ). In the presence of
chelating apents, the ferrozine-melal complex Tormation
is inhibited and the puple colowr of the complex fades
Measunng the colour reduction, it 15 possible 1o estimile
af the chelating activity of the co-existence chelator. In
ihis assay. the natural compound was inserted with the
formation of ferrozine-metal complex, thus suggestng
chelanng  acuvity  (Table 1) Hydroxyl radical-
SCOVENEINE activity test is important in the sense that
hydroxyl radical 5 the most toxic amd reactive free
radical formed in biological sysiem wnd hus  been
implicated a5 a highly damaging agent o almost every
molecule found in living cells (Hochestein and Arallah,
| 5ERY. As shown in Tabkle |, M. convoluig exhibiied o
hgh level of hydroxyl radical-scovenging acuvity. All

Table 1. Antioxidant sctivities' of methanolie exmact of Marchanila convalula

Parameter g dried thallus Activity (5o} % decrease over
standard”

Total phenol (mg GAE) 110+ 0.04

Free radical-scavenging activity” 6.72 £ (.30 g55.2

Total antioxidant activity (pug TEAC) 018 & 0.04

Reducing activity (mg AAE) 04T +3 7

Metal-cheluting activity” 13.39 % 5.30 1745

Hydroxyl radical-scavenging aclivily" 168.20 £ 3.42 5.6

*Fach value represems mean £ SEM (n= )
“Fresent i 100 pg byophilieed extract ml mcthaselic golution

“Fradien, piafiame:-FIT A pnd mannieed o (00 pg mi " for free mdicolscoaenging, metal chelating

and hﬂlml::rl radical-seavenying uctivilies, fn|!~n:l|.l.'|’.‘|=|'.
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Tabde * Sntinserabisad .1|_'“'|'|1|'|'I wl e ik et of M, eaurverlnn

|||hl_|rr.|r|l|I|.|'.q|:-|l el raelfilise

Tt orgami=ns -

L5 1.0 .n A5 ._l.ﬂ'
Kraefv ey cui aeiele e 70 Lek2 O I HO=0.15 M WA 4017
.F:,.-,. WIME SNITME NH‘" T B T 0.5 & 0,002 M T34+0.03
Fav v o ole .24 oG M Gd +0.09 L N e 724010
B lehane (T pareiamo S50 5.7 £ 0.0 50£00K MO M
et olipinar [ b MO MWD 1] 55+0

" e iepriesewd mseam & ST of dianieters af koo 2ones inomem {n = 36k Mamewer of antimscrobial disc, 5.5 mm.

PR mik e

s ambssadond persncters s e gl coanpiened well
sath the stamband antosidims (Table 1]

Amirmiereshiad e tieiies

Anvmmg ol activities of brvophytes have drmwn the
aennion of botuists and microbiologisze anly from
recenl few voars, Chopra of el (19650 irst observed that
brvephyies conspte the least known group of plants
from the poant of vicw ol poigomng. An inleresting
feamure 13 that they are relatively free from atack by
parasitic microorganizms. Herbarium specimens of these
plants need no specinl wreatment like those of higher
plants (MeCleary and Walkinglon, 19600, So, it was
spectlsted  that  the  bryophytes might  possess
anfiricrobial  activites, Tn surveys conducted in
different parts of Indio, 50 out of 86 (57%) species of
bryophytes tested were found to be antimicrobially
active {Banerjee and Sen, 1979). The valse compares
lavourably with ihe occurrence of  antimicrobial-
producing orzanisms among other plant groups.

All the samples of M, convolute were active against all
of the tested four specics of bacteria; however, none of
them possessed antifungal property agamst the (esied
yeast (Table 2). The results were in accordance with
those of Banerjee and Sen (1979) and Xiao er al. (2005).
Among the test organisms used, Staph. curews was the
merad sensibive. The extract was effective againat other
Gram positve and Gram negative bactena as well.

Although these regulls provide a support for the use of
M. conveluta serial part in Chinese traditional herbal
medicing, the lests were performed under i vitro
comdition. Therefore, purification of the active principles
and in vive sctvily study are warranted.
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