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Abstract

Blumea lacera collected from JU campus and the Sundarbans shewedg presence of
carbohydratesflavonoids, trace amount of alkaloids, weak preseofsome glucosides,
terpenoids and steroids following preliminary ptlgytemical screening. DPPH free radical
scavenging activity increased with the increaseasfcentration of methanol, ethyl acetate
and n-hexane fractions of both the samples. Methanol ethgl acetate fractions of JU
sample showed strong scavenging activity of DPRde fiadical. Concentration dependent
increment in percent mortality of brine shrimp niiupras observed in all the fractions of
both the samples. Ethyl acetate and methanol dretiof JU sample showed less
cytotoxicity than that of Sundarbans samples. Theee methanol and ethyl acetate
fractions of JU sample should be the choice totiflenew bioactive compound(s) in the
future.
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INTRODUCTION

Habitat is the natural environment in which an organismedivor the physical
environment that surrounds a species populationk{son, 1963; Abercrombiet al.,
1966). Plants growing in different habitat or egibal condition may evolve through
stable genetic polymorphisms and produce diversensiary metabolites (Binns, 2002).
Blumea lacera Linn. is one of the most common weeds of Bangladiss a small size
annual herb belongs to the family Asteraceae cormimdmown as Janglimulli,
Kakaronda, Siyalmutra and Susksampatra. The plasitam enormous medicinal value
and been widely used in the traditional medicinatem of Bangladesh for a long time.
The plant is used as antipyretic, stimulant, agéitt, anthelmintic, febrifuge, diuretic and
to treat hemorrhoids (Pandit al., 1996), bonchitis (Jha and Verma, 1996), sores an
wound healing (Ahluwalia, 1968). The root is usedbod purifier while leaves are used
to rectify urinary complaints (Varandani, 1969)e8e of this plant have been reported to
exhibit antibacterial activity (Gayake, 2012).

As one of the geographically-widespread spedieslacera has adapted naturally to
different habitats in Bangladesh including mangsovilany workers reported on the
presence and isolation of bioactive compounds fi@mlacera that are found in

mesophytic habitat (Agarwat al., 1995; Racet al., 1977). But there is no information
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on the phytochemical compaosition and bioactivityhe$ plant grows in mangrove habitat.
Thus the present investigation aims to a comparaiudy on phytoconstituents, DPPH
free radical scavenging activity and cytotoxicity B lacera growing in two different
ecological conditions namely, meshophytic and maviyhabitats.

MATERIALSAND METHODS

Plant material: The aerial parts of the plants were collected fdigncampus and from

the yard Kalagachia Range office, The Sundarbahsiria, Bangladesh and The plant
was finally identified aBlumea lacera by the Bangladesh National Herbarium (BNH),
Mirpur, Dhaka, Bangladesh. The voucher specimemse&sion no. of JU sample:
DACB38210 and for Sundarbans sample: DACB326Bdye been deposited in the
Bangladesh National Herbarium (BNH), Mirpur, DhaBangladesh for further reference.

Preparation of crude extract and fraction: The collected plant parts (aerial parts) were
sun-dried followed by drying in a hot air oven (l8akamp) at reduced temperature
(<50°C) for 4 days to make suitable for grindingpgmse. About 200 g powder was

digested with 1000 ml of 100% methanol for thregsdaccompanying with occasional

shaking and stirring. The whole mixtures then uneet a coarse filtration by a piece of

clean, white cotton material followed by filtratiamsing Whatman filter paper. The

extract was concentrated at 45°C under reducedyeesising a rotary evaporator and
resultant residue was stored under refrigerateditions until further studies.

Partition of the crude methanolic extract: Solvent-solvent partitioning was done by
using the protocol designed by Kupchan & Tsou (19d@Bd modified version of
Wageneret al. (1993). The crude methanolic extract of the sanyds first partitioned
with n- hexane and mthanol at ratio 1:1 using separdtingel and these two fractions
were evaporated separately to dryness by rotargosagor at 40°C. Then the mthanol
fraction was further partitioned to ethyl acetate anethanol fractions and evaporated to
dryness. Fraction samples were then marked aneldstordark, cold and dry place.

Phytochemical screening: The crude methanolic extract and the fractions \salgected

to different qualitative tests to find out the pmaese of chemical constituents using
standard procedure (Evans, 1989; Sofowara, 1993niGH 998 and Dev, 2002).
Molisch’s and Fehling’s reagents were used to itigate the presence of carbohydrates
and reducing sugar, respectively. Hagger's reagsaigner’s reagent, Mayer's reagent
and Dragendroff's reagents were used to test thsepce of alkaloids while FeQkest
and Keller Killiani’s test were carried out for glysides and cardenolides, respectively.
Borntrager’s test was conducted to test the presef@nthraquinone glycosides; Lead
acetate, Alkali, FeGland Conc. K50, were used for flavonoids. FeChmmonia and
lead acetate were used to test the presence oblgheompounds. Concentrateg30,
was used to detect terpenoids whereas acetic d@dbydas used to check the presence of
triterpene. The presence of phytosterols/steroids imdicated by the Salkowski's test
while the presence of saponins was confirmed bgnftest.
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Determination of antioxidant activity: The antioxidant activities of the extracts were
measured on the basis of the scavenging activitythef stable 1,1-diphenyl-2-
picrylhydrazyl (DPPH) free radical following the thed described by Blois, (1958) and
Aoshimaet al., 2004. 150 pl DPPH solution was added to 3ml amathand absorbance
was taken immediately at 517 nm for control readB@ul of various concentrations of
different fractions as well as standard compourstdebic acid) were taken and the
volume was made uniformly to 150 pl using methai@ch of the samples was then
further diluted with methanol up to 3ml and to ed&® ml DPPH was added. Finally,
absorbance at 517 nm was determined after 30 moh.ttee percent inhibition activity
was calculated as

controhbsorptioncorrecteslampIabsorptioQ
controbbsorption

DPPHtreeradicascavenginactivity(%o)= 100

ICso values (concentration of sample required to sogees0% of free radicals) were
calculated following the method of Brand-Williarsisal. (1995).

Brine shrimp lethality bioassay: Brine shrimps Artemia salina) lethality bioassay was
followed by Meyert al. (1982).

RESULTSAND DISCUSSION

Blumea lacera is a common weed found throughout the Bangladesdditional use of
this plant inspired to investigate the phytocheiioanposition along with some selected
bioactivity of the aerial parts dB. lacera. The crude methanolic extract of both the
sample collected from JU campus and the Sundarkaresfirst partitioned intoa-hexane
and methanglthe methanol fraction was further partitioned iethyl acetate and water.
Then all fractions were marked and stored in deold and dry place. JU sample and the
sundarbans samples yielded 51.43% and 56% methamotie extract, respectively. The
results of fraction amount obtained from methanolisde extract have been presented in
Table 1. The yield percentage was higher in JU sampmpared to Sundarbans sample
for n-hexane and ethyl acetate fractions. After partitig the yield ofn-hexane fractions
were 47.14% (JU sample) and 38% (Sundarbans sampléjereas the yield of ethyl
acetate fractions were 41.12% and 35.71% for JUSamdlarbans samples, respectively
(Table 1).

Table 1. Yield of fractions of B. lacera collected from JU campus and the Sundarbans

Sundarbans
. JU sample

Fractions (% yield) sample

Y (% yield)

Methanolic crude extract 51.43 56

Partition of methanolic crude n-Hexane fraction 47.14 38

extract Methanol fraction 50.27 60.09
Further partition of methanol  Ethyl acetate fraction 41.12 35.71

fraction Water fraction 55 62
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The data of qualitative chemical examinatiorBhimea lacera collected from JU campus
and the Sundarbans have been presented in TaBleythchemical analysis of the aerial
parts showed the presence of various phytochemafatherapeutic significance. The
gualitative chemical examination of fractions obtal by successive solvent extraction of
the aerial parts were found to contain carbohydrdlavonoids, trace amount of alkaloids,
some glucosides, terpenoids and steroids in ther p@lctions collected from JU campus
and Sundarbans (Table Jjhese phytoconstituents present in the extracts acagunt
for their various pharmacological activities (Gha&t03). Pattewagt al. (2012) reported
that B. lacera contains tannins, alkaloids, saponins, anthraqénglycosides, steroids,
flavonoids, phenolics and terpenoids from the agsexxtract oB. lacera. Tiwari et al.
(2012) also reported the presence of carbohydratksloids, glycosides, phytosterols,
phenolic compounds and flavonoids from this plahereas, Pratap & Parthasarathy
(2012) reported thaB. lacera contains steroids, terpenoids, alkaloids, sapamd
absence of tannins and phenolic compounds.

Natural products are beneficial to physiologicadltie (Hossairet al., 2008). It has long
been recognized that naturally occurring substamedsigher plants have antioxidant
activity and increasing attention has been focusethedicinal plants. DPPH free radical
scavenging is a popular and reliable method foeesung the free radical scavenging
activity of compounds or antioxidant capacity oé thlant extracts (Espiet al., 2000).
The DPPH free radical scavenging of antioxidantys$s based on the ability of 1, 1-
diphenyl-2-picrylhydrazyl (DPPH), a stable freeicad, to decolorize in the presence of
antioxidants (Kumarasang al., 2007).

In the present investigation, the highest value3®%) of DPPH free radical scavenging
activity at 200 pg/ml concentration was observeth&n methanol fraction of JU sample.
The ethyl acetate fraction of the Sundarbans sastpeved 93.47% scavenging activity
at the concentration of 200 pg/ml, followed by naeibl (79.07%) andh-hexane
(66.16%) fractions, respectively. On the otherch#ren-hexane fraction of JU sample
of B. lacera showed the lowest value (60.32%) for free radscalvenging activity (Table
3). In both the samples free radical scavengingvigctwas found to increase with
concentration of the fractions. But the increadiremnds varied depending on fractions.
Bhaumik et al. (2008) reported that the methanol fractionBoflanceolaria exhibited
significant DPPH free radical scavenging activitithvan 1G, value of 45.79ug/ml
whereas the I value of the standard drug L-ascorbic acid was daionbe 13.7@qg/ml.
Roy et al., (2012) reported that the ethyl acetate and aqusoluble fraction ofB.
membranacea showed mild to moderate free radical scavenginyigc Prajaktaet al.
(2013) reported that the essential oiBofriantha showed DPPH free radical scavenging
with ICsovalue of 437.92ug/ml.

Brine Shrimp Cytotoxicity Test (BSCT) is a usefwok to screen a wide range of
chemical compounds for their various bioactivitiédas been well utilized to screen and
fractionation of physiologically active plant extta as well. Table 4 showed the lethality
of the three fractions of the aerial partsBoflacera collected from JU campus and the
Sundarban to the Brine Shrimp nauplii. Concentratiependent increment in percent
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mortality of Brine Shrimp nauplivas observed in all the fractions of both the saspl
Ethyl acetate and methanol fractions of the Suratesbsamples showed the higher
cytotoxicity compared to JU sample. JU sample slhioreatively increased toxicity than
the Sundarbans sample only fehexane fraction. L& value 115.3&g/ml of n-hexane
fraction indicates the presence of cytotoxic conmatsuin the extract. L{gvalues ofn-
hexane fraction of the Sundarbans sample was 1858l. LCsovalues of methanol
fraction of JU and the Sundarbans samples were8@83g/ml and 133.4dg/ml,
respectively whereas that was for ethyl acetatdifna of JU and the Sundarbans samples
were 245.43ug/ml and 159.82ug/ml, respectively. In comparison with vincristine
sulphate (LG=0.069 pg/ml) the results were very poor. Preliminary pleyi@mical
screening revealed the presence of steroids ape armaount of alkaloids. So the observed
cytotoxic action may be due to the presence of soafipounds.

Roy et al. (2012) reported that in Brine shrimp lethalityodssay, the petroleum ether
soluble fraction ofB. membranacea showed the maximum toxicity towards the shrimp
with LCspvalue of 0.841ug/ml whereas the standard drug vincristine sulghateowed
the LGy value of 0.544ug/ml. Zhu & Tian (2011) reported that the essentidlof B.
martiniana showed the significant larvicidal activity andalso showed a dose dependent
effect on mortality. Moshét al., (2010) reported that the ethanol fractiorBoauriculata
showed significant mildy cytotoxic activity witheh.Csovalue of 41.8Qug/ml. Uddin et
al.(2011) reported that the methanol fraction Bf lacera showed the maximum
cytotoxicity with LGpvalues of 0.01 to 0.08 mg/ml against healthy mdigeblast and
three human cancer cell lines.
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Table 2. Qualitative chemical examination of aerial parts of Blumea lacera collected from two different habitats
Name of the test Specific test n-Hexane fraction Ethyl acetate fraction Methanatfion
JU sample Sundarbans Ju Sundarbans JuU Sundarbans
sample sample sample sample sample
Carbohydrates test aMolicsh’s - - + + + +
b. Fehling's + + + + + ++
Alkaloids test a. Hager’s - - + + + +
b. Wagner's - - - + + +
c. Mayer's - - - - - -
Tannic acid + + + + + +
" (10%)
Flavonoids test a. Ferric chloride - - - - - -
b. Lead acetate - - ++ + ++ +
c. Alkali - - ++ + + -
d. Con. HSQ, - - - - - -
Glycosides Common test Ferric
a. : - - + + - -
test chloride
Anthra_qumon b. Borntrager's + + - - + +
glycosides
Cardiac glycosides cKeller killiani - - - - - -
Test for Tannins and Phenolic a. Ferric chloride - - - - - -
compounds b. Lead acetate - - - - ++ +
c. Amonia (NH) - - - - - -
Saponin test a.Foam - - - - - ++
TerpenoidCommon test a.Con. HSO, - - - - - -
S Triterpenoids test Acetic
test " anhydride i i i i i i
Phytosterol/Steroid test aSalkowski + + + + ++ ++

NB: +++ =Strong, ++ = moderate, + = week, - = Nagat



Phytochemical composition, antioxidant activity arytiotoxicity ofBlumea lacera Linn. 43
Table 3. DPPH freeradical scavenging activity of B. lacera collected from JU campus and the Sundarbans

Concentration Activity (%)
(ng/ml) n-Hexane Ethyl acetate Methanol
JU sample Sundarbans JU sample Sundarbans JU sample Sundarbans sample
sample sample

5 2.12(f) £ 0.56 5.12(f)+0.10 57.51(e)+0.41 12.796(el12 65.33(d)+0.34 6.87(f)+0.81

10 5.02(e) £ 0.42 8.30(d)+1.05 58.84(d)+0.57 1%3H(.62 73.55(c)+0.40 9.33(e)%0.16

25 11.54(d) + 0.28 12.65(df)+0.31 88.15(c)+0.39 722d)+0.29 82.25(h)+0.32 18.87(d)+0.56

50 21.06(c) +0.89 22.04(c)+0.76 90.66(b)+0.11 3ch1.12 91.34(a) ¥1.15 36.36(c)+0.11
100 40.41(b) £ 0.47 42.18(b) £ 0.48 91.65(b)+0.27 8.66(b)+0.80 93.88(a) +0.24 53.93(b)+0.06
200 60.32(a) £ 0.19 66.16(a)+1.36 93.94(a)+0.12 4P3)£1.78

96.33 (a) +1.08

79.07(a)20.37

NB: In a column means followed by common letterpamenthesis are not significantly different at B#el by DMRT. Data are mean + SE values of thegdications.

Table 4. Cytotoxicity of different fractions of B. lacera collected from JU campus and the Sundarbans

Sample concentration n-Hexane fraction | Ethyl acetate fraction | Methanatfion | Vincristine sulphate (VS)
(Hg/ml) 10 20 40 80 160200400 10 20 40 80 160200 400 10 20 40 80 160 200 400 0.06 0.125 0.25 0.51 5 10
Mortality (%) 5 20 35 50 75 90 100 0 O 5 2540 55 70 5 1525 30 45 70 85 10 20 30 45090100
JU sample ml
LCso (ng/ml)

115.38 245.43 183.8

Mortality (%) o 10 25 35 50 70 85 O

Sundarbans

15 25 40 60 75 90 10 25 35 40 55 80 100
sample LCso (ng/ml)

181.53 159.82 133.41

0.0699

Note: Vincristine sulphate used as a positive @intr
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Phytochemical study ddlumea lacera showed the presence of carbohydraiaspnoids,
trace amount of alkaloids, some glucosides, terpienand steroids in the polar fraction
of B. lacera collected from JU campus and the Sundarbans. Eitstiate and methanol
fractions of JU sample had strong scavenging of DREe radical with low ctytotoxicity
than that of the sundarbans sample. Thus it is iitapb to carry out extensive
phytochemical and pharmacological studies on thg ecetate and methanol fractions of
JU sample to eventually find out new bioactive com.
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