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Abstract

Free radicals are implicated for niany chronic, painful and near-fatal discases incleding Disbetes mellits,
arthritis, cancer, apopiosis. nenmdegenerative disorders etc. In treatment of these discases, antioxidant
therapy has gained an utmost imporunce and current research is now dincoled wowards finding naturally
occurring antioxidasts of plant origine Edible Timburs namely Zeatronfion acanihopodive D, and
Liviea ciebeba (Loureiro]) Persoan are traditionally used & spices in different Nepali recipes. In ke present
stiscly, the frults of these plonts were cxireeted with agueous methanel {1:4) o examine the in vitro
anioxidant property, phenol content and phytochemical constituents, The scavenging activities on DPFFH
free radicals, superoxide anions and per-oxidiced lipid malecules were determined as well 25 the flavonoid
ard phenolic constituents of the extracts. The extracts exhibited significant scavenging activity lowards
DPPH free radicals and high ami-lipid peroxidation values due w the presence of relatively high wotal
phenol contents. Also, these spices cortain o vast amay of different phytochemicals in their dry form. These
resulls supgesi that both Zomtsoapfum ecouthopodiver and  Litrea cubeba fris are endowed with
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oriioxidant phytochemicals and could serve as basal ingredicnts for mutraccutical Grmulations.
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An estensive diversity of medicinal plasts and edible
fruits is observed in Darjesling hills, Two plams of these
hills vie featfonelon acamthepodive DC. and Litsea
cubefa (Loureire) Persoon ere locally known as ‘Boeke
Tembur® &nd "5 Timdur® respectively. These plants are
wild, tree like in habit under the familics of Rutaceas
snd Lawraceae and are widely sprend in the forest of
Darpecling hills. Fruals af these plants (*Temburs') have
been used iraditionally for healing dizrhen, vomiting,
and pasiric uleer and as warm killer. These fruits are
zlsa used as spices in different Mepali recipes. Sevesal
studies have been conducted to determine  the
antioxidant properiies of many planis, especially those
us=d  in trditional medicine (Jang e al 2007,
Surveswaran er @f. 2007 Currently, thers is @ greal
imerest in the fickd of antioxidant substances maknly due
o the findings concerned with the effects of free radscals
inm the orgamism, Free radisals bave signiflcant mle kn
creation of several metabolic, mutagenic and age-relatsd
disorders  like dizhetes, cirrhosis, cancer ond
cardiovascular diseases (Merlong and Feskns 1993}
Reactive oxypen species (ROS), which inchude free
radicals such as superowide amion (50%), hydroxyl
radicals {(0H} and non-free-radicnl species like Ha0y nnd
singhel oxygen ('Oy) wre varicus forms of aclivaed
puypen (Gulcin of af. 2002, Halliwell and Cuticridge
P, Yikdariom er of 20000, 11 s commonly recopnized
thal aniioxidants con neutralize pobentially  harmiful
reactive free radicals in bedy cells befire they cause
lipad and protein oxidetion snd may reduce potentind
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miutation risks amd therefore, help to prevent cancer of
henrt digenses. Recemly, there k5 a growing attention on
the discovery of natural  antiowidants  becamse
epidemiological and <limical evidencss suggest tha
eonsumption of vegetebles and frudts reduce the risk of
develaping chironie discases like cancer and in ihis
respect  phyilochemicals  are generally  saber  chan
synibetic chemicals (Dastmalchi e ., 20073 Therefore,
the search for matural amioxidents as shematives 1o
synthetic ones is of preat inferest nmong researchers,
Plants contain a wide varicty of free radical seavenging
molecules like phenols, Navenoids, vikamins. terpencads
eic. that are rich in andioxidant activity (Cai of of, 2003}
However, the use of natural antioxidoms are limited due
0 leck of knowledge show their molecular composition
and dynambes, amount of active ingredionts in tee soarce
muerial and the availabdlity of relevand foxiciiy daois
{Shahidi er of 1994 Notuesl aneloxidants tend o be
safer amd they alse posses antiviral, anti-inflammatory,
anti-tumour and hepatoprotective properties {(Lim and
Mustijaya, 20Ty Infermation related b antioxidunt
activity and  phenolic  compounds  on draditkenal
Darjeeling medicinal and underexplored edible planis is
scurce. Lileroture swrvey revealed o relevant phyto-
pharmacological recorils an Feanthooylem
acarthopodivm wnd Litsea cobeba, and the fruis of
these plamis have nol yel been screencd For their
antioxidond ncfivity, This presenl study, therclore
Investigoed  the  phytschemical  compositions  and
polvphens! conlent, the v vire  atioidame,  Tipid
peroxidation aml supereside scavenging potential of this
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MATERIALS AND METHODS
Plaerf maderials

Fwo fruil samples of ihe sclected  species  we,
Jantharvium  acanthopadiom  (Figeee 13 snd  Lieea
cubeba (Figure 20 were collecied from the Chwak Eacar
market of Darjecling Town, Darjeciing . West Bengal
and specics avihenbcation were donc by the tl'q.IJIH.'llfl:r
and Envinmmeniol Bedegy Laborstors, Depamiment of
Partany . Undversity of Morh Bemgal,

Anipragl munterial

Croat liver, usad for andi-lipid peroxidation assay, were
collected from slaughler honse immediaely after slay
and the experiment wis condueted within one howr afier
collection,

Chemicaly

Methanol; 2.2-dipheny]-1-picry| bydrazy] (DPFH); nitra
Blue tetrammbiom (MBT)E redisced ncotimamide adening
dimclestide  phosphate  sodium sall, mopchydrate
(ADPHE  phenazing methosulphale  (PMS);
irichloroaceiic acid (TCA) thioharbitaric acid (TBA];
Fes0. TH;O; acetic acid; Folin-Clocalieu reagsnt;
MaldH: Amow’s ieagent: querceting MaNQg  AlICH;
soliom carbonaie (MagCOyk ferric chloride solution;
Fehling's selation, cupper acetate sofution; poirodowm
ether; ninhydnin reagen; ammonia lead aeetate: aeetic
achydride; alive ail; ferric chboride: hydrochioric ncid;
DragendrofTs reagent; pyriding; sodium nitroprusside;
mlmﬁrrp; Cons. H;Sﬂ'. were eilber pl.ﬂ"d'ﬂﬂld fram
Sigma Chemicals (USA) or Merck [Germany). All the
chemicals and reapents, used for experimental purpases
were of analytical grade,

Extraclion procedurs

Under Soxhlet extracior powdered drog of fruits were
separately extracted with methanol water in ratio 4:1 for
cight hours, The refluxed samples were separated from
the residuss by fitering through Whatman Mo, 1 filter
pager. The filtrates weres dried wnder reduced pressure
and their total extracrive values were calculsted on dry
weight hasis by the formula;
Welght af dry sxtract

Walght taken for sxTraction

4 metracthe vabus (yiald 3%) = X100

The samples were then kepl in freeze for further wse
BPPEH based free radical scovenging activify

The savenging reoction between (DPPH=) and an
arioxidan (H-A) can be writien as:

{DFPHe} 4 (H-A) — DIFPH-H + (As)
Furple Y elbow

Antioxidants react with DPPH=, which is & siable free
radical and i reduced 0 the DPPH-H and s
consequence, the sbsorbimee (3 decressed from the
DPFHe radical w0 the DPPH-H form, The degree of
discalaration dicates the scovenging potentiml of the
pntiosidant compotnds or exiracs in e of hydogen
donating sbility (Benahadji ef al. 2004), The frec radical
sCAvERRING Rctivilics of ench lraction were sssayed

wing o stable DPPH, following standard method o
Phois (1958). The reaction misture comained 1.8 mi of
0, i DPPFH and 6.2 ml of each serial delution {200
mg'nal, #0 mg/ml, 20 mgml, E mgml FW) of
methamalic fruit extracts, Simulaneously, a control was
prepared by replacing extracts with methanol. The
renction misture was shaken and allowed o incubate for
30 inin at room temperaiure {257 ) in the dark and 0D
villiszs were mensurcd a2 517 nm with &
spectrophotometer.  Radical  scovenging activity was
expressed as perocnt inhabition from the given formla;

L) ufm-__lh lelﬂl
Ang.of contral

Superoxide radical soavenging assay

Measurement of superoxide radical scavenging aclivity
of Zamthoxyliom acanthopodiver and Litrea cubeba weng
done by using standard method fallowed by Nishikimi er
af, 1972 with minor modificalions. The reaction
mixture contained | ml of NBT solubon (312 pM
in phosphate buffer, pH-7.4) 1ml of NADH
solution (936 pM peepared in phosphate buller, pH-7.4)
and  differentially diluted sample extracts  Finally,
feactinn were acceleraled by adding 100 ul PM3
solution {120 pM prepared in phosphate buffer, pH =7.4)
§0 dhe mixture. The reaction mixberes were incubated &
25°C for 5 min and sbsorbance was measured ar 560 nim
spaingl methanol as control. Porcentage inhibition was
calculated using the same formula meationsd sbove

Anti-lipid peroxidasion (ALF} azsay

The anti-fipid peroxidation activity of the extracs of two
fimbur fruits was determined by the standard method
{Buschet er al, 1998) followed by slight modificatson
with the goat liver homopenate. 2.8 ml of 10% goat liver
homogenate, 0, Iml of S0mdl Fe30, and 0.1 ml exmrac
was mixed, The reaction mixture wos incubatsd for 3
minates at 3TC. 1 ml of reaction mixiure was taken
with 2ml 1% TCA-0.6TTHA in acetic acsd (507%) for
blocking the resclion. Then the mixture was bodled for
Thour &1 100°C and centrifuged av 10000 rpm for 3
minuies, Supermalant was Raken for shiorhance ®
§3inm. Vilamin E was wed lor standasd. ALF % aas
caloulaied using the follewing Foemula

Fervass inhisiticn of DFFH radical =

.ﬂr.ufl'-“i-ﬂ-hﬂtmﬂm-ﬂufwlz

H”II t=mrh"m.-ln-—ﬂn;m 100

Tatal phenol Estimation

Towl phenolic compounds of Frait extracts were
det=rmined by Falin-Ciocalicu method (Folin amd
Ciocalic, 1927 For the prepambion of the calibrabon
curve, | ml aligu of 0,035, 005, 0075, 00, 2 and
0.3 mg'ml methanole gallic scid solution was mised
with 3 ml of Folin-Ciocalme reagent (10 tmes dibuted)
and 4 ml sedium carbomate (75 gLy The sbsorbance
T65 nm owas mvcasured after | hr. m 3P O and the
cufibration eurve wis drawn. To the sume resgent, | mi
methanolic el exernets (10 mg'ml) wos mived =
described obose amd afler 1 hro ihe absorbance was
mezspred. Total pherolic contem in friil - methanolic
egxtracis in Galhe Acid FEguivalents (GAE]  was
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nscasured by ihe formiala

U= im

Where, U - total comtent of phenalic composds, mp'g of
plard extract, in GAE; ¢ = the concentradion ol gablie acid
deduced Fom the calibmtion curve [mgfmlk ¥ < the
volume af extracts (mlk m = the dry weight of the plamt
raterial

Toial Mavonsids determinatinn

Abumiim chloride spectrophotomelric method was used
Bor fnvemoids determingtion (Suliaia o al, HEIY) .
Fach fruit methanol exiracts (0.5 ml of 200mg/ml FW}
were separately diluted with 4 mi double distifled water.
Then the diluted extracts of fraits were mived with 5%
(0.3 Ty MakCe 0% phunyines chioride was then added
wilh reaction Mt After § mimale Zmil { 1.0 M} NaDEH
and 24 ml DD, water was sdded ond mmed well
Therenfler, absorbance wns meazsared ot 510 mm in
spectrophotometer, Standand sohstions quercetin {500
mg'l_"'l wis wsed as calibestion curve.

Phytschemicals evaluation of the crade extracts

The methanalic crude extraet {200 mg/ml} of the Fruils of
the plam was subjected to various chemical tests in onder
we determine the secondary metabolites present by
employing the use of various methods as foflows:

Test for Reducing Swgars

To 0.5ml of the extract, 2ml of o mixture (L:1) of
Fehding's solution [ (A) and Fehling"s selutbon 11 (B} was
added and the mixnze was boibed in @ water bath for five
minutes. A brick-red precipitate indicated the presence of
fre= reducing sugnrs (Brain and Tumer, 1975

Test for Elovennids

To 1ml of methanolic extract, a few drops of 10 % ferric
chioside solution were added A gresn or Blue colour

indicated the presence of phenolic mucleus (Brain and
Turner, 1975).

Test for resing

0 5ml of extracts were evaporated and dissolved in Zml
of petroleum cther, 2ml of 2% cupper acctale solution
was then added and the mixture was shaken vigorously
and allowed o separate, & green cobour indicoled the
Fﬂmﬂﬂfmﬁn{Tm and Evans. 19E3)

Tens for aming acid

0.5 ml methanclic fruil exiracts were trested with few
drops of minhiydrin reagend, hested | water bah, & purple
colowr indicated the presence of pmirg ocids (Kumiar ey
al, J00%),

Text far aaffrog winoded

Iml methanolic fruil estmcts were evaporsed and
dizgsalved in 2ml chloroferm, Tml of smmonia was
added. Oocurrence of Redfornge oolour suggesicd the
prescnce of anthraquinenes (Kumar ef @, 200%)

Text fowr Fivarine

i1.5 ml mohanolic exirsti of esch inell was sdded with
0,5 ml 1% lead poctote; o yellow colowr preciphinnion
indicaed the presence ol teanin (Kwmar ef o . 2009,

Tl far geiterpennids

i 5ml of methanolic fruil extracis were evaporated and
dissolved in Iml chipraform. Iml acctic anhydride was
ihen adided amid chitled. After cooling, i H_-S'ITI'. W
added. 17 reddish wiolsie colowr appeared, the exisience
af triterpenaids was confirmed (Kumar e af , 2000

Test fair apdbiad ol

0.% ml of cach fruil extroct was added with 0:2ml of
36 5% hydrochloric agid and 0.2 ml Dragendrolls
reapent.  Production of orange or red precipitabion
dented the prosence of alkaloids (Kumar ef o, 2009).

Text for glvcesides

15 ml methanolic extrict of fruis were added wih 2ml
of 50% hydrochlorie  acid. The mixieres  were
hydrodyzed for 2 hes on o water bath, Afer that 1ml
pyridine, few drops of 1% sodium  msfopnsside
salution, and %% sodium hydroxide solution were added.
Fink 10 red colour designaued the presence of glycosides
(K umnar i of., 2019

Test for sierodd

0.5ml methanolic fruit extrmacts were cvaporated and
dissaived in 2ml chloroform, Zml of conc. HyS0y was
indroduced carchully by the side wall of the izs tube.
Formation of red colowr ring confirmed the presence of
steroid (Bumar e al., J9),

Tes for Sapaning

2ml of double distilled waier was added with Iml of
ench methanolic extract, Few drops of olive oil were
pdded and agilsted, Formation of soluble emulsion
indicated the presencs of saponin (Nghede ef al., 2008
Tesr for cardiae glveoside

0.5ml af metharodbe frull cxiracis were evaporated amd
dissolved in Iml ghacial acetic acid. One drop of [P
ferric chlonde was then added. Iml of conc.H 50, was
added by the side of the test tube, Appearance of brown
colour ring al the interface indicated of presence of
cardiae glyceshdes (Mgbede et al., 20HHE),

RESLLTS AND DISCUSSION
Free radicals are involved inm many dmorders Like
meurodegencrative  diseoses, cancer and | AIDS

Antioxidans through ibelr scavenging power e usciul
for the: management of those diseases, DPPH stable frec
mdical method 5 an cosy, raphd and sensitive way to
survey (he anfioxidang activity of o specific compeund
or plant extracts (Koleva of af, 2002} Unlke other free
milienls like hydrowyl radicals snd superoxids aniomns,
OPF has the advantage of being waflfecad by corain
sile reoctions, such s mesnl ien chelating and eneyme
irduibiticas { Jeyosrs ef ol 20097, Figure 3 chows that the
methnmol eximets of fawhogdum aconthopodium and
Librear cobeda have sntinsdicnd oetivity by inhibiting
DPHE rmadical with the mashinum inhibiien value of
abonil 93.32% wwd BEE2% in their plateau phase at a
congentnion runge of 200 mg FWiml, The inhibition
percerilago ol DM madical &t variable concenfrakion of
fruily extracts ohey logarithimis equalion & comrelation oo
«elMicient (") of sbout 0984 and 0987 for Fonrhocyfum
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niwl Liveet reapectively, 11 s o slabbs froe eadicol s
o femperstiare and scoepin an gleciron or hydrogen
mical b becanwe  slnhle  dlamagnetic  malocile,
Antlouhilanl malecules can quench DPFPH free mdicals
(Le, by providlng hydrogen stoms or by eledron
domallon, concelvably vin a fee-radical sitack on the
DPPH molecwle] end convert them b o colourless
molesule (le, hydrazing or o sibsiiuied snalogoes of
lydenzine). resuliing in o decrese in shsodhunce ar 517
mmi. 1t appeors thal extrcts of two tmbar fralls possess
Iy drogen donating alslitles o act os an amsosidan

Superoxlde ankon rndicil ia one of the strongeil pesctive
enypen spocics among the lree radicals that could be
gencrated; W alss hons the ability 1o change i other
hasrmfisl renctive onygen specics like hydmgen peroside,
Iydroxy] rodical, ond singlet oxygen, which induce
o iedntive damaege in lphds, prodeins and [MNA (Y en and
Clven, 1995, Pietia, 20003, In the PM% ¢ HADH-MNBT
sysiem, superanide snion derived from dissolved oxygen
by PMS / NADH coupling renction reduces NBT, The
decreme of absorbance nf 5640 nen with antioxidants thus
indicabes the comsumpiion of superoxide anion in the
renclion mixiure, Addition of the extracts of two fraits in
abowe coupling reactbon showed minlmum decrense
nhsorbance (Figure 4). The extrocts of Zahoryfuer
acanthopodiim demonstrated u logasthmic (Ri=0.947)
dose-neaponse inhibition of superoxide orion rsdicals
wilth maximum velwe of 25.1%: whereas in case of
Lirtear cubebr. inhibillon wes olmost  insiprificans
{Fhguare 4),

Free madicals react with serum lipoprotein {LOL) aml
cie the formatlon of sberomatous plagess or e
with the <ell membrancs”  lipid ol cuse  the
poroxidation of  polyunssurated  faily  scids. THA
method wos used for cvalunting the extena of lipil
peroxidation. The estracts whh  liver homogensie
anderga rapid perosidation whon incuboted with FeSO,
amil prodhece pereside [(Arnanen, 1996), which anack the
blobogical material, This lends w the formation of MDA
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{malonaldehyde) nnd other nldehydes, which form s pink
chromogen with THA, abserbing ot 515nm (Kosugi o
af , 19RT), I was observed (Figurs 5% thal methanol
cutract  of two  tmbur fruks have high  antislipid
peroxidation offect againsl goat lver. Addition of Fe™
io the liver, cause incrensed raie of liphd perosidstbon,
The perowides ol lipids react with ferrons chbarde o
form n resddish ferric chboride pigment. Inikis method the
comcentmiion of peroxide decreases oa the antioxidant
activity ncreares, The dose  dependent  bogarshmic
inhibiten euive of H'p'ﬂ.l rmu'l;i:qh'mn wns pheorveed 1
Figure 5 amd bolh Zamlecilam amd  Litsea  shiswed
potcntsal Bioactivity with optimized inhibition of 4264
andd 52, 1% at thear saturated poirit,

Phenolic compounds such as flavonoids, phenelic acids
and tanning are widely researched, maturally occurring
antiosidam components of plants, and their effecis on
huminn nutrition and healthcase are considerable. These
phomalic compoands, found in medicinal plamts as well
as druits end vogetables, play Importaet meles in
preventing dogeneraiive disenues, including
inflammation, cancer and arterosclersiis, when they ans
consumed a2 a part of daly dbst (Smo e o, 1996, Lief
ai, 2008} The mechanBm of sction of MGavonobds is
through scavenging or chelsing the harmful rodicals
(Cook and Samman, 1996, Kessler ef aof, 2003}
Basieally phenclics are a class of antioxddant ogents
which acl a8 free radical terminators (Shahidi and
Wanssundars, 1992}, The favomaid contents of the
Zanthorplum and Lies [l eatracts b0 terms of
quercetin equivalent (the standard curve equation: y =
0.0067x + 0,0132, r* = 0.999) were 0.58 and 0.50 mg'g
respectively {(Figuns 6), Figure 6 alsa demnanstrated the
contents of fotal phenols thal were measured by Folin
Ciocaheu seagent in terms of gallic pcid equivalent (by
standard curve equation: y = 0.05% + 0.0545, r'= 0.9873).
Thie ttad phenal content of Zontharylum and Litsea were
abowl 448 and 6,67 mg'g respectively on dry weight
basis.

Tt is reporied that the phenolic compounds constitule o
major proup of compounds that acts as primary
antioxidaris (Hatamo ef af. 198%). Though Zanthoxpfum
comains lower amount of total phenolics, as compared
with Litsea; both Methanol Extractive Yield and radical
scavenging activity is higher in Zanthondum (Methanol
extractive value=105 [mg /g FW], % Yield in
methanal=10.35) than in Lires (Methanol extractive
value=¥5 [mg /g FW], % Yicld in methanol=8.40). S0
the positive correlation between antioxidant aclivity and
phenolic compounds, as stated by severnl nuthors
{Surveswaran of al., 2007), is not the universal rule for
all plant extracts. It also indicates that the metabolites
other than the phenolics wre equally responsibde for
antioxidant sctivity in case of Zamthoxdim. The result of
phylochemical screening of methanol exiract of two
timbur fruits showed the presence ol alkaloid, ami
acid, anthraguinones, sieroids, glycoskles, Mavonolds,
saponins, tannins, reducing sugar, riterpencs, canlisg
ghycosides and resin (Table 1), most of which are higher
in Litvea cubeba (511 Timbur),

COMCLUSIOMN

g present stsdy conlirmex that the methanolic extracls
ol frets of Zambarion scanthopodium amd  Lites
cnbeba contain high levels of wial phenolic and
flavenioid compounids end have high DPPH radical
scavenging  shility along  with  potential  andi-lipid
peraxidalion properties, The swudy also indicaied that
these  fruils conlsin versatile  group of secondary
mefabalites, cven when (ke molsture  levels weore
sulTickently reduced. %o these undereaplored spices are
piomdsing for mere detiled nvesigation of ther
antiosidas  properiies, development  of  therapeulic
prodhicts 1o prodect against cerain discases and show
potential for wse in food supplements, subject to
cvaluation of toxicity amd immunogenicity. Additional
studics are required to analyze in detail the individusl
compotnds relaied to anticxidant activity of these fruts,
and further scientific investigation must proceed o
ensure that the medicingl propesties of fhese spices in
vive correlate with Its antloxidant activity.
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