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Free radical scavenging activity of ornamental and edible cultivars
of Canna found in Eastern India
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Abstraci

Canna, the only genus of Bamily Cannacene, found in castiern India have gained economic importance for
Lheir starchy rhizomes and attractive Nowers. The thizome of some edible cultivars sre consumed o food
and herbal medicines in raral areas, The presence of total phencls, flavonoids and DPPH scavenging
activity of both cold and hot extracts and their comelations have been studied for eleven cultivars of Carg
spp. Antoxidants, guercetin and gallic #cid equivalence of phenolic compounds were determined
specimphotometrically. 1§ hes been fund thad ot phenol, flavonoids and DPPH free radical scavenging
aclivity were higher in hot extracts than in cold. Further studies gave an idea sbout the correlation between
preenod and flavonaid contents of bedh cold and hot exiracts, but both the above gaid parameters were not
correlated with DPPH scavenging activity. Finally it can be concluded thar higher DPPH scavenging
adtivities in all these Canra cultivars may ot be due 1o the presence of endogenous phenols and flavensids

bist these may be due to any oiher phytochemicals,

Keywards: Antioxidant, Cavima, phenol, flavenoids, DPPH

Caving is 8 genus of approximately twendy species of
Newering plants having ridzomatous mot sock { Tanaka,
2000; Tanaka, 200R). It is the only peous bn the family
of Cannacese. The flowers are typically red, yellow,
orange, pink or any combinations of those colors and are
sgpregated in inflorescences that are spikes or pamicles,
Coannr is considered to be omamental plant having
bright amd smrsctive flowers. Bl some of them like
Caama edulis are described to be edible and found 1o be
one of the nchest sources of stanch (Tannka, 2004). The
plant parts like rhizome, lesves and flowers acts ns
herbal medicine and 5 vsed a3 a remedy o varous
wismen eomplaints and i s also believed to be dianstic,
demulcent ond diaphoretic (Duke ¢ af |, 1985),

Onidation is & complex chemical reaction in which
ebecirun transfers from a substance o an oxidizdng agent
producing free radicals, leading 1o specific chain
reactions. These chalm reactions hazard differsng cellular
anid extracellular componemts and finally block o
degenerale variows melabolic processes invalving facal
disezses in human body. Astoxidants can terminate
these  chainm reactions by removing free  radical
infermediates by being oxidized ihemselves, These
processss usually oocur i human body and  are
constamly inhibited by an  efficient motwark of
amioxidant (Bagul o o, I003), Deficiency of these
nebworks in the human body ey bead to different facal
diseases like cancer, atherosclerpsis, disbetes, pre-
matige sging ete. Plams have been considered to be the
magoe source of natural anthoxidants (Lasson, 1988;
Middha e af, 20059 Uptake of phytochembcals hasy
incressed significantly since it might drift ibe balance
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towards & sufficlent anioxidant status. Keeping this
view In mind interest on natural antioxidants has
mcreased manifolds (Goval ef al, 20000 Many
techiniques have been developed oo producing synthetic
anticidangs by different Endusices; however mstural
antioxidants have the preference for consumption to
thase of syritheli: ones.

Though some antioxidams work on Canng indica have
been attempied (Atrooz, 2007; Vankar ot af), 2008), the
presence of antioxidant in different cultivars of Canng,
found in enstern India bave not been done. Taking this
into consideration, in the present sudy, the presence of
iodal phenols, favomoids and variation of antioxbdant
activity through DPPH scavenging assay of these planis
present in the aforesaid regions have been performed,

Materials and methods
Chenrleals Lised

DPPH (2.2-diphenyl-1-picryl hydrazyl) and gallic acid
were cbigined from HiMedia Laboratories Py Lid,
Mumbai, Indin Mehanol, guercetin, folin-Ciocaliey
(FC rempersi) reagent, sodium carbonaie {MaC0y),
aluminium  chloride (AICE) and CHLCOOK  were
oblaned from Merck, Mumbai, Indie. All chemicals and
solvents were of analytical grade,

Flamr moeriof

Eleven cultivars of Cianna were collected from different
regions and commercials nurseries of West Bengal and
Odisha and masntained in the experimental Jabarmton
garden, )

Rikzome exirac

Ten grams of rhizome of each of these cullivars of
Carra were taken and washed properly and dried. These
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were then crushed o Xml af ddHs0 (double distilled
water] using mechanical grinder and Firally 20mb of
cdH0 was added e get the suitnhle concentration of
b {rhamome:Ha0 wiv),

Codd extraer (Cel)

Half of the extract (20 ml) thus prepored was kepl
evemight for cold percolation. The sample was filiered
using Whitman 2 filter paper. The filtrate wis suhjecied
1o yophifisation (EYELA FREEZE DRYER FDU -406)
1o form powdery mass. Then required amount of ddl,0
wis mlded to those powdery extracts 1o make suitshle

concerrations of these samples and stared @ -20°C for
fumibver use.

Mt extracs fCeif)

The remaining extract was refluced exhaustively a
boiling wenpermture for 3 howrs. The extract thus
ablained was lyophilized & described previously.

DPPH seavenging acriviey

The radical scavenping sctivities of different exiracts of
all the 11 cultivars were tesied agains DPPH (2,2-
diphenyl-1- picryThydrazyl). Decrease in absorbance at
340 nm of methamolic solution of coloured DEPH wWis
wied a3 measure of antiradical activity (Vanni e af,
1997, Ravishankara er o, 20021, DPPH stock (80 g Y
was prepared using methanol. To 1300 pl of DPPH
siock solution, 200 pl of the sample of dlfferent
concenirations were added amd  ingubated in room
temperature for 30 minutes. Decreases in the absorhance
lor different fractions were noted al 340 nm using UV
visible specirophoiometer using methano] (200pl} and
DEFPH as control. DPPH scavenglng ssiavity (%) was
e wsing the following squaiion:

Fascavenging = LX10a

A, = A
A,

Where Ao is the aborbonce af the control amd A is the
ahsorbance in the presence of tbe sample (ogueous
rhiznme extracl of Camrg). The actual decreise in
aheorpiion  (nduced By the oSl compounds  was
compansd with tke positive contnols

Dvrermination of Toval Pheralic Costent

Teanl phenolic content of hoth cold and hot exiracis of
all the |1 colfivars were determined  spectra-
photometrically aceording o Folin-Ciocalteu  (FC)
reagerd method (Singleon er af 15999) with zlghi
modification, The rhizome extracts {1 ml) was mixesd
widhi | ml of FC reagent (previously diluied [0 wilh
ddHy 0 znd 10 mi of ™% sodiem carbonate. This
mimiure was incubmed for 90 min a4 rocm lemperalure,
The nhsorhance was messured a1 765 am. The 1esis wers
perfiormed for three conceprations of extracts iz | mg/
ml, 0.5 mg/ml, 0.2 mg'ml, Gallic acid monobydrate was
wmed as sandard. The iolal phenolic conlent was
exprested as pram of gallle scid equivalents [GAE) per
0 g exirer,

Dereravimarion of tota! Tavonoid confeni

The wial flavoneid content was determined according to
aluminium chlodide (ANC]) method (Lin e wf 2007
with slight modificotion using guercetin as a standand,
Bath the cold and hot thizome extract (2 mi each) were
mixed with (.1 ml of 0% aluminium chloride which
was followed by the addition of 0.1 ml af |M of
CHyCOOK. Then the reaction mixture was incubated at
ream temperature for 40 min and the absorbance was
migwsred & 415 nm. The tesis were performed for three
concentrations of extracts ie. | mg'ml, 0.5 mp'ml, 0.2
mg/ml. The Aavonoid contents were calculated from 3
quercetin standad curve.

Stanlsticel Analsiz
Results were expressed as mean + 5 E.M. of triplets and

then graphically placed The groups were compared by
Pan-way AMOVA using Graph Pod Priam, Yersion 5.0

Tablel: Morphological informeation of differem cultivars of Canng

Canna caltivars Flant Height Morphalogical Feaiures
fimches)

L 64 Broud green leaves with deep violet sheds. Small red coloured flower
(edibbe)

Ty kL Big yellow Mower with orange spots or sheds on the pesal.

L 41 Small red colawred flower

s I Big eranpe cobowred fEower

. 40 Medium sbeed pinkish red Nower

Ca 2% Big yellow fNower with red dots and siripes in the middle of the petal

Ca 12 Variegated lenves. Medium sized flowers having light vellow colour in the
upper and lower base porticn with off-white in the middle of the petal

Cs 24 Broad light preen keaves without any sheds with small yelbow Nowers
{edible)

Cy I& Emall vellow coloured flower

Cin 2 Big red colaured Mlower

s 24 Bz vellow Mower
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Fig 1: Toaal phenod ol cold and hat exaract of culiivars of Canna.
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Fig 2: Flavaneid contents of oold and hot extrocts of diffierent cultisars of Canng
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Fig 3: DPPH anuradical acuvily of cold and hot ex-
racls of different cultivars ol Carma

{Cirmph Pad Seliware, San Diego, CA, USA)L Povaluss <
G001 were considersd  sipnificant. Coerelation  co-
efficeent ol all the data matrices were mensured throwgh
SPES Ver, 120,

Rituilts and DMecussion

Morphiological characleristics like plant beighi, leaf
feature and specifically the cobour ard size of the
fowers of 11 different cultivars of Carma are described
im tahle-1.

Erxtroctive Yield

Tedal extractive yield was found to be in the range of 3.4
- 4.0% in both cold and hot extract of all the culiivars,

Dereravination of fol phenclic conles

In our study we performed the wotal phenalics content of
bath cold and hot exiracts of rthizomes of Cosg
cubtivars. The total phenol was found 1o be highest in hot
rhizome: extract of Cy Interestingly, it was found that,
hot extracts of slmost all the cultivars have mare
phctielics than that of cold exirscis excepl in case of
(Figure-1) The release of low molegular weight phenolic
compound due Lo heat trealment may be respansible for
ncrease in the sl phenel in hot extract (Xu er al,

2007,
mmmﬂ.ﬂﬂ Efﬁmﬂﬂmcﬁ' C ol

We alss delermined the Ravonoid contenls of both cald
n.nd_ b I:I'.l.ll'-lﬂ!- of rthizomes of all the 11 Caame
cultivarsiFigure=21. Here also we fisund thar hol exiracts
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Takle 22 Camelation Co-efficient of different parameters ol bot and cobd exiracts of Camng cultivars

G pm;.-:ﬂg; Hul-li‘;iu DPPH cald FI-E:::H:. I"hE::dllu
DFFH Hat : 0019 40,132 08157 0.071 0128
Flavanoids Hot 0019 | 0.964{*+) 0.139 0356 01368
Phenolics Haot A2 064" *) 1 0103 (443 410
DFFH Cold D.B15{**) 0139 0,103 | (324 0377
Flavonoids Cold 0071 1396 0,443 0324 | 0.981(**)
Phenolics Cold 0128 0,368 0410 0377 0.981(%*) /

exhibit higher flavonaids than cold extracts, though it
was soen in case of C, that cold exiract bad higher
flavonoids as eompared to hot extract, The incrense in
flavonoids of rhizome extracts after heat treatment may
be due 1o disruptien of cell wall, which helps in release
of flavonoids from the cefl matrix (Chal e o, , 200y

DFPH seavenging aciivity

The rhizome extracts of all the Canmg cultivars were
tested for their antioxidant properties to determine their
power 1o scavenge reactive Oxygen species (ROS)
(Figire-3}. Quite imterestingly here also we fowmd that
the hot extract exhibit higher antioxidans than the cald
extract, High levels of DPPH seavenging activity In hat
cxiract of all the studied cultivars of Cansg may be due
b the presence of large amownt of palsphenobs {Rice-
Evens er ol 1997y,

Correlasion Co-efficient

In our snudy we found a close linedr correlation between
differen parameters of hot and cold extrac of sl the 11
cultivars of Canra {Table-2). It was found that k]
phmﬂn[b&ﬂmimuﬂmklﬂhmsmhiﬂl}-
correlated with that of lavonaids and vice versa, DFFH
scavenging activity of hol and cobd extracts of all the 11
cultivars were positively linked with esch oiber. B
surprisingly, DPPH scavenging activity of both these
exiracis was nol correlnted with that of phetols and
flavonaids, This kack of correlation is in acoordance with
other literaure (Helmonen ef af 1998). The specific
Aructure of the polyphenals hoving hydroxy| position in
the molecule is known to 8t 22 proton donor showing
radical scavenging netivity [Mensar of af 2000, o et
al. 2003} Az the extracts are very complex mixoure of
different compounds, it can be inferred et DPPH
inhibitory activities in these Canna cultivars were nat
due to the presence of phenols and fAavenoids rather
these ma}-h:duemmcpumufﬂemid:m
Erpenoids or glycosides or any other phytochemicals
(Haraguchl eraf | 1997}

Conclusion

The above sudied Canma cullivars showed i fTesent
levels of phenols, favoensids and DPPH SCHVENging
activity, This report also indicated that he rhizame
cxiracts of Canng possessed Wigh antioxidant sctivity ns
compared 10 oold exiracts. The above in VIIrg assay
showed signdficart lingar correlation between phenils

and flaveneids, whereas DPPH SCAvEngIng activity was
neither eorrelated with phenols nar with fiavonoids, %o
it can be concluded that kigh DPPH SCAVEREINE Belivity
wiad musl duoe to the presence of high levels al phenelics
but because of steroids or terpenoids or plyeosades or
ony  other phytochemicals. Further investigalion s
needed to Bolate the active phytochemicals respansible
for high radical scavenging sctivity.
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