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ABSTRACT
Epidemiological evidences suggest that high intafiqglant foods is associated with lower risk ofanfic
diseases. In recent years, secondary metaboliteh s polyphenols, flavonoids, flavonols etc.
extensively present in a wide range of plant foadsidentified to have different biological roleBhe
molecular mechanisms involved in the anti-inflanonatctivity of flavonoids include inhibition of g@r
inflammatory enzymes viz. cycloxygenase (COX)xitiiage (LOX), nitric oxide synthase (NO synthase),
xanthine oxidase(XO) etc. In the present studiyeénte of the methanolic extract and solventtioas
(hexane, benzene, ethyl acetate, n-butanol andrealéained by sequential fractionation of methamol
extract of aniseeds (Pimpinella anisum L.) on tbtivities of inflammatory enzymes viz. lipoxidase a
xanthine oxidase were evaluated at 100-500 pgktihyl acetate fraction exerted maximum inhibition o
the activities of soyabean lipoxidase £O@5ug/ml) and xanthine oxidase £§260 pg/ml) as compared
with methanolic extract and the other fractionsiaading very effective anti-inflammatory activity
attributable to the phenolic compounds viz. flavudapflavonols extracted in to ethyl acetate fraoti
from the methanolic extract of aniseeds. Hencesemus containing a large amount of phenolic
compounds can be useful as therapeutic agents.

Keywords: Aniseeds (Pimpinella anisum L.), anti-inflammataictivities, ethyl acetate fraction, benzene
fraction, flavonoids.

INTRODUCTION
Reactive oxygen species (ROS) are generated imgliorganisms through many pathways
Accumulation of ROS in aerobic organisms is knowraa exacerbating factor in cellular injury and in
the ageing proce$sAn efficient way to combat health risks is todrade these ROS by the consumption
of foods rich in polyphenolic compounds which delayprevent the oxidation of cellular oxidizable
substrates by direct radical scavenging actiomdiréct antioxidant action, such as inhibition A&
producing enzymes (xanthine oxidase, lipoxygenasé’.ePhenolic compounds such as flavonoids and
phenolic acids, reported to be the most effectieefaund in many plants, particularly in leavesijts,
seeds and spices. On account of high contentariglit compounds, fruits, vegetables, spices etee h
been recognized to have medicinal properties eigestive stimulation action, antioxidant, anti-
inflammatory, antimicrobial, hypolipidemic and antitagenic effects and thereby possess beneficial
impact on health Aniseed(Pimpinella anisunt), commonly known as ‘saunf’, is one of the oldgsice
plants with great potential to accrue health bésmefue to the presence of considerable amounts of
phenolic compoundshat possess varying degrees of antioxidant agtivitowever, very few reports are
available on the medicinal properties of aniseétdorder to study the potential of the phytocheinica
compounds present in the herbs and spices, itdessary to extract them from the source prior & th
analysis. Extracts of plant materials are alwagsxure of different classes of phenolics thatsokible
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in the solvent system usedrhe main objective of this work was to investegéihe anti-inflammatory
activity of methanolic extract and various solviattions of methanolic extract of aniseeds.

MATERIALS AND METHODS
Preparation of aniseed extract
Aniseeds Pimpinella anisuni.) purchased in one lot from local market weradshdried, powdered and
extracted with 80% methanol (Me), thrice (1:1, wht) room temperatute(Petra et al., 1999). The
combined extract was concentrated in a vacuum eatpoand the residue was dissolved in water and
fractionated successively with hexane (He), benZBeg, ethyl acetate (Ea), n-butanol (Nb) and water
(Aq) and each fraction was evaporated to drynedsbafore use, each fraction was dissolved in variou
solvents as required to obtain concentration of/fmiig
Phytochemical screening
Total Polyphenolics
The total phenolic content was determined by thinFGiocalteu (FC) methdd To 0.5ml of various
fractions and methanolic extract of aniseeds, &l 6f distilled water, 0.2ml of FC reagent were edd
after 5 min., 0.6ml of 20% sodium carbonate sotutiwwas added, mixed and left at room temperature fo
2hrs. and absorbance was read at 765 nm using l@gbetouble beam spectrophotometer. Gallic acid
(50-500pg/ml) was used as a standard and treatedimilar way as the test. Polyphenolic contesus w
expressed as grams of gallic acid equivalents @@iglextract from the calibration graph.
Total flavonoids
The flavonoid content of various fractions of metblic extract of aniseeds was estimated using
aluminium chloride (AIC)™. To 0.5ml of various fractions and methanolic astrof aniseeds, 1.5ml of
methanol, 0.1ml of aluminium chloride, 0.1ml of Jddtassium acetate and 2.8ml of distilled waterewer
added, kept at room temperature for 30 min anchbbs®rbance was measured at 415nm. Rutin used as
standard (100-500upg/ml) was treated in a similay wa the test and sample concentration was
intercepted from the calibration curve.
Total flavonols
The total flavonol content was determined usingrahium chloridé? with some modifications taking
rutin as a standard. This method was also basddeoformation of complex with maximum absorbance
at 440 nm. To 1 ml of various fractions and methiarextract of aniseeds, 1ml of AlgC(20mg/ml) and
3ml of sodium acetate (50 mg/ml) were added andrbbsce was read at 440nm after 2.5 hrs. The
absorbance of standard rutin (0.5 mg/ml) in metharas measured under similar conditions and sample
concentration was intercepted from the calibratonve. All the determinations were carried out in
triplicates.
Anti-inflammatory effects
I nhibition of lipoxidase (LOX) activity
Inhibition of the activity of lipoxidase by the eatt was studied using linoleic acid as substrabegthe
method given by Shinde et al®, To various fractions and methanolic extract dfeeds at different
concentrations (100-500ug/ml) made up to 0.5ml @¥hborate buffer (boric acid and NaOH, pH 9.0),
0.25 ml of soyabean lipoxidase enzyme solutionO@®J/ml) was added, incubated for 5 min. at 25°C,
1.0 ml of linoleic acid solution (0.6mM) was addedxed well and absorbance was measured at 234nm.
Reaction mixture without extract was used as ctnifitee per cent inhibition was calculated:

% inhibition = _(Absorbance of control) — (Absonga of test)x 100
Absorbance of control

Inhibition of xanthine oxidase activity

Inhibition of the activity of xanthine oxidase wastermined by the method given by Bondet et&lTo
1ml of various fractions and methanolic extractaoiseeds at different concentrations (100-500 jg/m
2.9ml of 50mM phosphate buffer (pH 7.0), 0.1 mixahthine oxidase solution (0.4U/ml in phosphate
buffer) and 0.1mM xanthine in phosphate buffer watded, incubated at room temperaturé@24or 3
min and uric acid produced was determined by méastine absorbance at 295nm. Buffer was used as
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blank and reaction mixture without extract was ussdcontrol. Allopurinol was used as a positive
control. The per cent inhibition of the activity @hnthine oxidase was calculated according to the
formula given above.

Statigtical analysis

The results obtained were subjected to two-wayyaisbf variance (ANOVA) using SPSS software and
the significant difference between means was cafedl Values expressed are mean of sample analyzed
in triplicate * standard error of means (SEM).

RESULTS AND DISCUSSION

Phenolic compoundsin methanalic extract and the solvent fractions of aniseeds
Phenolic compounds viz. total phenaolics, total dlaeids, total flavonols, tannins estimated in mettia
extract, hexane, benzene, ethyl acetate, n-butambhqueous fractions of methanolic extract ofesus
are presented ihable 1 Ethyl acetate fraction had the highest phermiatent followed by benzene and
aqueous fractions, methanolic extract, hexane abdtamnol fractions. Flavonoids were concentrated in
ethyl acetate fraction followed by hexane fractiorgethanolic extract, benzene, agueous and n-butanol
fractions. Similarly, flavonol content was maximum ethyl acetate fraction followed by methanolic
extract, benzene, n-butanol, hexane and aqueousofra. n-butanol fraction had maximum tannin
content followed by ethyl acetate, aqueous, hexagezene fractions and methanolic extract.
Ethyl acetate fraction was found to possess maximomount of total phenolics, flavonoids and flavanol
than methanolic extract and all the other fractininéch was in second position in tannin contente Th
variation in the phytochemicals in methanolic estrand other fractions is due to the variationtia t
solubility of the compounds in the solvents of \iagypolarity.

Table 1:Phenolic compounds in methanolic extract ahvarious fractions of methanolic extract of aniseds

Sample extract  Total phenolics  Total flavonoids  Total flavonols Tannins
(mg/100g) GAE (mg/100g) RE (mg/100g) RE (mg/100g) CE

Methanol 0.48+2.3 0.22+0.9 0.23+1.9 0.005:0.8
Hexane 0.36+2.9 0.30+0.5 0.04+0.5 0.06+1.3
Benzene 0.60+0.6 0.12+1.4 0.19+0.3 0.05+0.8
Ethyl acetate 0.770.3 0.45+1.6 0.55+0.1 0.07+0.2
n-butanol 0.23+1.7 0.05+1.1 0.07+0.9 0.0840.6
Aqueous 0.55+2.1 0.07+1.7 0.03+1.4 0.06+1.6

Values are mean + SEM of three replicates

Anti-inflammatory effects

Lipoxidase (LOX) inhibitory effect

In the present study, the anti-inflammatory acyiviteasured in terms of inhibition of lipoxidaseO(X),
exhibited by methanolic extract and various frawief methanolic extract of aniseeds is depicted i
Table 2 All the fractions exhibited good inhibitory adtiv (p<0.001) at all the concentrations examined.
Among the fractions, ethyl acetate fraction exlgithithe highest inhibitory activity (52 t072%) alt thie
concentrations (1§ 95ug/ml), benzene and n-butanol fractions showederate inhibitory activity (1€
191pg/ml and 275ug/ml respectively) and hexandifnadisplayed the lowest activity (46375 pg/ml).
Except ethyl acetate fraction all the test sampled lesser inhibitory activity than the positiventol
Quercetin which showed an inhibition of 52 to 788arious concentrations (cvalue of 97 pg/ml),
slightly lesser than that of ethyl acetate fraction
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Table 2:Lipoxidase inhibitory activity (%) of methanolic extract and various fractions of methanolic gtract
of aniseeds

Conc

(ng/mi)
100  36.4#0.1  32.3:0.8  48.1*14 52409  38.332.86.280.6 51.5:0.1

200 46.9+1.5 34.6+0.5 52.2+0.6  59.2+0.2 42.4+1.0 .3#422  58.2+0.5
300 42.0+2.4 41.5+0.9 57.0+0.1 60.1+0.1  54.5+1.2 4484  59.1+2.4
400 58.2+1.4 53.1+0.5 59.6+0.7 68.4+1.9 58.1+x1.1 9845 64.3+2.2
500 60.5+0.3 56.4+0.2 64.2+0.3  72.1+0.2 62.5+0.19.380.6  78.4+1.3
ICs0 288 375 191 95 275 364 97

(Hg/ml)
Values are mean + SEM of three replicates p<0.001
Me-Methanolic extract, He-Hexane fraction, Be- Bamz fraction, nBu- n-butanol fraction, Agq- Aquedrection

He Be Ea nBu Aq Quercetin

Elevated activities of lipoxidase / lipoxygenasetta progression of inflammation and cancer led the
researchers towards the development of drugs taggtteir activity. Inhibitors of LOX are reported
possess antiproliferative effects against varicarscer cells and thereby have protective effectragai
various types of cancer It is worthy observation in the study that ethgetate fraction inhibited the
activity of LOX better than that of standard, qusiw, reflecting the presence of more amount of
potential phenolicsTable 1) than quercetin and/or synergistic action of mhiercompounds extracted in
to ethyl acetate fraction reflecting efficient friaoation of the phytochemicals present in anisessls
phenolic compounds are reported to inhibit bdth tyclooxygenase and 5-lipoxygenase pathways,
diminishing the formation of inflammatory metabe#f. Polyphenolic compounds present in the ethyl
acetate fraction of methanolic extract of anisesaried as efficient lipoxygenase inhibitors as regabfor
phenolics present in various extracts of pumpkadsepy Xanthopoulou et .,
Xanthine oxidase inhibitory effect
Assay of xanthine oxidase (XO) inhibitory activigf methanolic extract and various fractions of
methanolic extract of aniseeds, showed perfectgrtigmality with the concentratiorF{g. 1). All the
fractions exhibited significantly (p<0.001) goodibitory activity (4% to 88%) with the highest agty
by ethyl acetate fraction (k260 pg/ml) followed by benzene fraction. All thiher fractions showed
moderate XO inhibitory activities with kgvalues ranging from 325ug/ml to 453 pg/ml). In gresent
study, allopurinol used as a positive control eithibhigher % inhibition (26 to 96) (K175ug/ml) of
xanthine oxidase than that of ethyl acetate fracii® allopurinol is a drug used to treat goutyréishas it
effectively inhibits xanthine oxidase and decreakegroduction of uric actd

Fig. 1 Xanthine oxidase inhibitory activity of methanolic extract and various fractions of

methanolic extract of aniseeds
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Xanthine oxidase is a flavoprotein, under oxidatteaditions, it catalyses the oxidation of hypoxéams

to xanthine and generates superoxide and uric @bigl.accumulation of uric acid leads to hyperurigem
and gout and hence, inhibitors of uric acid formmatcould be useful as therapeutic agents for these
diseases. In addition, a large amount of superozitiens generated by xanthine oxidase leads to
peroxidative damages of cells and inhibitors of glemeration and scavengers of superoxide anion are
useful for the prevention of oxidative damadge&thyl acetate fraction exhibited good XO inhibjto
activity, but lesser than that of positive contatibpurinol, and better than methanolic extract alidhe
other fractions by virtue of high amount of polypbc compounds present in ethyl acetate fraction
(Table 1) than the other fractions as flavonoids are requbtd be strong inhibitors of XO, a molybdenum
containing enzyme, catalyses the reaction thatgee via transfer of oxygen atom via xanthine ftben
molybdenum centre. The inhibitory action of flavad® may be by way of competitively binding
xanthine binding site in xanthine oxidase therethyhiting the activity of xanthine oxidase as rapdrby

Lin et al., . The flavonoids quercetin, myricetin, rutin, kaderpl, luteolin are reported to efficiently
inhibit xanthine oxidase by binding with xanthiniading site of the enzymie As aniseeds are reported

to contain all the mentioned flavonoids, the XOiliiiory activity exhibited by aniseed extract cam b
assumed due to the binding of flavonoids to thehiaa binding site of the enzyme.

CONCLUSIONS
Methanolic extract and various solvent fractiongradthanolic extract of aniseeds are rich in phenoli
compounds. Ethyl acetate fraction of aniseeds gessehighest anti-inflammatory effects due to the
phenolic compounds and/or the other bioactive camgds present therein. In light of these effects,
aniseeds possess broad prospects for prospectpleadions in the food and drug industry. Further
research is warranted on the mode of action ofdtii@@phenolics in aniseeds.
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