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ABSTRACT

The present research account is an investigatiotherphytochemical content, antioxidant propertd aiaemolytic
activity of the whole plant crude extract of Curangmara Juss.Plant extracts were prepared in thiderent

solvents viz. petroleum ether, chloroform and mmthaPhytochemical screening showed the presenciffefent
plant constituents. Alkaloids, phenolic, flavongidteroids and reducing sugar were detected inttake solvent
extracts. Methanol extract was found to containhki concentration (268.61140.04, GAE/g) of phenadhjle

flavonoid content was highest (1118.67+0.08, QHfy)the chloroform extract. Free radical scavengiagsay
against the 1, 1-diphenyl-2-picryl-hydrazyl (DPPptpved the strong antioxidant property of the plakhighest of
98.7440.01 free radical inhibition was achievedhwhethanol extract and the value was very clogbdbobtained
with ascorbic acid standard (99.440.05). Haemal\dctivity was tested for the methanol extract agagoat blood
normal erythrocytes. At 25mg/mL concentration, o2l#% of haemolysis was observed for the extrabtchw
suggested non-haemolytic nature of the plant comg®uhe extract contains. The findings of the prestudy
provided a strong scientific background for recagmng this plant as potential medicinal herb usednimny local
tribes of North-East India.

Keywords: Curanga amaraphenol, flavonoids, erythrocytes, haemolysis.

INTRODUCTION

Curanga amara Juss. (Cameréamily: Scrophulariaceae)is amedicinal herb locallsed by different Indian
communities and tribes for curing various disea$ee plant is an important part of herbal praatiéics in North-
East India. As part of the ongoing research projacsurvey was conducted in tribe dominant Bakd43@® E,
26°67' E) district of Assam where traditional herbeagiitioner of Bodo and Rabha communities have hesng
this plant for curing diseases like fever and pBine to its bitter taste, the herbal healers ofdis&rict prescribe the
whole plant juice for curing malaria. Similarly, Aslinyong tribe of Arunachal Pradesh (eastern nmuestt of
Himalaya located in between 3®' N and 2%8' N and latitude to 931' E and 9730' E longitude) extensively
exploit this plant for curing diseases such as wgsg and cough [1]. Mostly, water extract of thhole plant is
consumed for the remediation of these ailments.pltuet juice has a strong bitter taste that mighatiributed to its
strong alkaloids contents and probably a reasoitdaruring property for malaria. Studies on anpiégtensive and
antimicrobial properties have also been carriedpatiously [2, 3].The plant is still underexplorédterms of
scientific validation of the available traditionmhowledge and probable uses for curing some otfsmade. To
strongly correlate the medicinal properties ofanplo its phytochemical profile, it is importanthave the baseline
information on the phytochemical contents of thanpl Different phytochemicals present in plantsilaite to
different biological activities. Isolation of plabaised phytochemicals and their application asralatiiug has been
practiced since prehistoric time [4 — 9]. Howewbere is no report on such study of the pl@mmaraand thus
strongly motivated us for carrying out the preseméstigation.
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The present study encompasses phytochemical sogeefithe different solvent extracts of the wholanp of
C.amaraalong with its antioxidant and haemolytic assayaireg} the free radical 1, 1-diphenyl-2-picryl-hyzya
(DPPH) and red blood cells (RBC) of goatblood resigely. This is anticipated, the studies carried bere will
definitely further enhance the scientific scopehaf plantC.amarain the field of ethno-pharmacological validation.

MATERIALS AND METHODS

Collection of plant material

The authenticated sample of the whole plaotanga amara Jussvas collected during the months of November
and December from the Research and DevelopnifD) Centre of ‘The North Eastern Development Finance
Corporation Ltd.” (NEDFIl)located at Khetri, Kamrufgssam, India.

Processing of the collected plant

Collected plant samples were gently washed to rentmst particles. Cleaned plant samples werediratle dried
at room temperature (25 £Q) for about one month under dust free conditionedplants were grinded and sieved
2-3 times to get the finest powder. About 500 gnplaint material were extracted with three differsntvent
vizpetroleum ether, chloroform and methanol in soxafgiaratus continuously for six hours. All the éhextracts
viz. petroleum ether extract (PEE), chloroform ext(&ilE) and methanol extract (ME) were finally contrated
under reduced pressure in a rotary vacuum evagofatvent free extracts were stored ¥ for future use.

Chemicals

1, 1-diphenyl-2-picryl-hydrazyl (DPPH) was purchdi$mom Sigma (USA). Gallic acid, quercetin and abaacid
(vitamin C) were purchased from Himedia Laboramridumbai, India. All other solvents, reagents ahdmicals
were of analytical grade and purchased from SisseRrch Laboratories (SRL), India.

Spectroscopic measurements
A UV-Vis spectrophotometer (analytic jena, SPECGRB0O PLUS, Germany) was used for absorbance
measurement of different samples in the study.

Screening of phytochemicals
Phytochemical screening of PEE, CHE and MECofamara wastarried outfollowing the standard protocols [10 —
11].

Determination of total phenolic content

The standard procedure of Folin-Ciocalteau (FChriwletry was used for determining the total phencbntents
inPEE, CHE and ME [12 — 13]. Gallic acid was usedte standard phenolic acid to set up the caldraturve.
The absorbance of total phenolic was measurég.gat 765 nm using a UV-Vis spectrophotometer. Totanmlic
content was expressed as ug/g gallic acid equiv@®AE) using the equation obtained from the caliton curve
y= 2.683x, B=0.9599, where y is the absorbance and x is tHie gaid equivalent (ug/g).

Determination of total flavonoids content

A standard method based on the formation of flaidatuminium complex was employed for determinihg total
flavonoid contents of PEE, CHE and ME [14].Querigcetas used as the standard flavonoid to set up the
calibration curve. The absorbance was measured,at= 420 nm using a UV-Vis spectrophotometer. Total
flavonoid content was expressedas pg/g quercetiivalgnt (QE) using the equation obtained fromdhkbration
curve y=0.348x,R=0.977, where y is the absorbance and x is thecqtirrequivalent (ug/g).

Antioxidant activity against 1,1-diphenyl-2-picryl hydrazyl radical (DPPH)

Antioxidant acivity of PEE, CHE and ME df.amarawas evaluated against DPPH free radical following t
method of Sarikurkcet al.[15].Vitamin C was used as standard antioxidaiffeEent concentrations (1, 5, 10, 25,
50 & 100 pg/mL) of the three extracts were mixethidPPH free radical solution (prepared in methamith a
final concentration of 0.2 mM).After vortexing, itn mixtures were allowed to stand for 30 mirdark at room
temperature and absorbance of the solutions wasureghat.x= 517 nm using a UV-Vis spectrophotometer. The
scavenging activity (%) of the plant extract wakakated from the following equation

DPPH scavenging activity (%) = [(Acontro— Asampid/ A control X 100]

Where, Aol = Absorbance of DPPH + methanol
Asampie Absorbance of DPPH + methanol + plant extradksrorbic acid
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Haemolytic activity

Haemolysis test was carried out following a staddaotocolwith some modifications [16, 17].Phosghatiffered
saline (PBS) and TritonX100 were taken as negdtiviaimal haemolytic activity) and positive contr@haximum
haemolytic activity) respectively. To prepare thgtlerocytes suspension, 5 mL of goat blood wasectdld in a
sampling vial containing 4% trisodium citratdN&;CsHsO,) as anticoagulant. Anti-coagulated blood was
centrifuged at 1500 rpm for 5 minutes. The bloodspia (supernatant) was discarded and the erytesocgil
pellet was washed thrice with sterile PBS (pH Dby)entrifugation at 1500 rpm for 5 minutes. Théscevere re-
suspended in normal saline to 0.5%.

For haemolysis assay, 0.5 mL erythrocyte suspensammixed with 0.5 mL of ME (5 mg and 25 mg/mLABS).
The mixture was incubated at 8C for 2 h followed by centrifugation at1500 rpm i@ min.The free hemoglobin
in the supernatant was measured in UV-Vis spectrimpheter at 540 nm. The hemolysis percentage weslated
according to the following formula:

Ay — Ay
%o Hemeolysis= — =100
J'I:I'Lc _-t'lj'l-n

Where, A= absorbance of ME
A, = absorbance of PBS
A = absorbance of Triton X100

Statistical Analysis
Data are represented as mean+SD of three indepeespariments. Correlations were considered sicpuifi at
P<0.05 for different applied parameters.

RESULTS AND DISCUSSION

The different whole plant crude extracts (PEE, G&BNIE) of the C. amaraevaluated for phytochemical profiling
revealed the presence of many important plant daests. Out of the 12 principle phytochemicalggdsfor each
extract, ME was found to contain 9 different phytemicals (Table 1). PEE and CHE showed the presehé and
5 different phytochemicals respectively. In commalhthe three extracts showed positive for aliddpphenolics,
flavonoids, steroids and reducing sugar qualitagissays. Antharaquinones, saponin and carbonyl aesent in all
three extracts, while cardiac glycosides, terpen@dd tanins were only found in ME. The presencehcde
important plant secondary metabolités. alkaloids, phenolics and flavonoids in PEE, CHH ME was a scientific
validation for the long use dE. amaraas medicinal herbs. It is well known that phenai@npounds are highly
effective antioxidants and can scavenge free réitsat cause oxidative damage [18].Flavonoids sireng
protectant against lipid peroxidation and alsorg®aidant [19]. Most importantly, alkaloids detedtin all extracts
can be held responsible for the antimalarial, dpsienteric and antitussive properties of the plAstmentioned
earlier, this plant is a common choice of manyesilior the remedy of malaria, dysentery and codghHrevious
literatures are also in accordance with the roleplaht alkaloids for curing these ailments [21 4. PRus, the
phytochemical screening of the different solventrawts of the planC. amara furthersupported the scientific
background for selecting this plant as an importaaticinal herb by the local peoples of North-Haslia since
long time.

The quantification of the two phytochemical&z. phenolic and flavonoids in PEE, CHE and ME shoveed
significant variation in their contents (Table 2HE exhibited a prominent content (1118.67, QEfgflavonoids
but moderatecontent of phenolic (110.43, GAE/g)e Phenolic concentration was highest for ME (268384E/g)
but with the lowest (132.56, QE/g) flavonoid cort&he phenolic content of ME is relatively very higs found in
other plant [23]. The high content of phenolic caupds in ME might be responsible for the strongoxidant
activity observed in this study. From the compamtnalysis of the phytochemical content in PEEEGHHd ME, it
could be suggested that ME could be the best cloiciirther evaluation of different fractionatioby employing
chromatographic technique such thin layer chromramiyy (TLC). With the highest phenolic content and
significant flavonoids amount (132.56, QE/g), MEghti be the most effective and curative solventasttifor
further application irn-vivo study.

The antioxidant activity oC. amaraextracts was determined by measuring the capszitionate hydrogen or to
scavenge free radicals. Change in the originallpurplor of DPPH into the different shades of yeiloolor after
incubation with PEE, CHE and ME indicated the rédggotentials of the extracts. Both plant extraatl standard
drug (ascorbic acid) significantly reduced DPPHigal$ with the increasing concentrations (TableR): all the
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three extracts tested, highest inhibition percentags achieved at their highest applied conceatrgfiO0 pug/mL).
PEE, CHE and ME exhibited the inhibition percentagé 82.44%, 86.44% & 98.74% respectively. For the
standard drug ascorbic acid, 99.4% inhibition whataimed at the same highest concentration. Thesst¢hvenging
activity of ME was comparable to ascorbic acid. iHighenolic content in ME could be attributed to stsong
antioxidant property.

Tablel.The phytochemical constituents present in fferent solvent extractsCuranga amara

Phytochemical profile | Petroleum ether extract(PEE)| Chloroform extract (CHE) | Methanol extract (ME)
Alkaloids +ve +ve +ve
Cardiac glycosides -ve -ve +ve
Terpenoids -ve -ve +ve
Reducing sugar +ve +ve +ve
Saponin -ve -ve -ve
Tanins -ve -ve +ve
Carbonyl -ve -ve -ve
Phenolics +ve +ve +ve
Flavonoids +ve +ve +ve
Steroids +ve +ve +ve
Courmarin +ve -ve +ve
Antharaquinones -ve -ve -ve

+ve = present, - ve= absent.

Table2: Total phenolic and flavonoids contents imlifferent solvent extracts ofCuranga amara

Extract Total phenol (ug of GAE/g of extract) | Totalflavonoids(ug of QE/g of extract)
Petroleum ether extract (PEE) 106.59+0.01 312.®60.
Chloroform extract (CHE) 110.4340.04 1118.67+0.08
Methanol extract (ME) 268.61+0.04 132.56+0.01

Table 3: DPPH scavenging activity exhibited by di#frent solvent extract ofC. amara

Plant Extract Applied Concentration ((ug/ml) | Inhibition (%)
Petroleum ether extract (PEE) 1 78.79+0.04
5 80.46+0.07
10 80.61+0.01
25 81.06+0.04
50 81.08+0.03
100 82.44+0.02
Chloroform extract (CHE) 1 78.88+ 0.01
5 79.23+0.02
10 80.43+0.04
25 80.93+0.07
50 82.15+0.03
100 86.44+0.01
Methanol extract (ME) 1 78.75£0.02
5 80.74+0.06
10 83.35+0.03
25 89.71+0.01
50 97.87+0.02
100 98.74+0.01
Ascorbic acid 1 80.44+0.04
5 89.43+0.03
10 99.2+0.01
25 99.34+0.02
50 99.35+0.03
100 99.4+0.05

Erythrocyte destruction with burst of haemoglobia€molysis)is a good manifestation of cytotoxieeffof a test
plant material. A negative result of this assayficors the non-haemolytic nature of the tested niatefhis assay
is important to rule out the possible cytotoxicity an unknown plant material such as plant extré¢arth
mentioning, many plant derived materials show hdgticoactivity due to a variety of non-specific nfemisms
[24].In the present studyn-vitro haemolytic activity was assayed for the ME @Bmara.against goat normal
erythrocytes. Pertaining to the high phenolic cohend highest free radical scavenging activitieecdted in ME,
this particular plant extract was only selectedtfain-vitro haemolytic activity assay. Two different concetitnas
(5 & 25 mg/mL) of ME were applied on goat erythrtesy At 5mg/mLof ME concentration, the haemolysis
percentage was only 1.38%, while at 25 mg/mL, ached upto 2.4% (Figure 1). These degrees of hgsmalre
quite negligible and in accord with some previousdihgs with other plants with much lower plant rext
concentrations (maximum of 1mg/mL) [16]. Non-haeytiolnature of ME against mammalian normal erytltes
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upto 25mg/mL was a significant finding of the pmtsstudy. High phenolic content, str¢ antioxidant property and
biocompatibility nature against mammalian cell limghly recommended for further research inputexploreC.
amarain a more investigative wa

2.5

1.5

% Haemolysis

0.5

ME(Smg/mL) ME(25mg/mL)

Plant extract dose (mg/mL)

CONCLUSION

The present investigation has evaluated the stamtigxidant ad nonhaemolytic properties of the underexplo
plant C. amarajuss Screening of many important phytochemi, specifically, high contents of phenolic a
flavonoids in the crude extragtsovided justification to the long time use of tipiant in folkloric medicinesThis
plant has huge potential as source of natural xidaats that can be extracted out and appliedHerrémedies ¢
free radical associated human diseases. Impor, as the plant is not easily availapproper conservation (.
amarais strongly suggested.
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