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ABSTRACT

Methanolic extract of leaves of two plants beloggia Euphorbiaceae family, Putranjiva roxburghiidaRicinus
communis were screened for total phenolic contéRQ), total flavonoid content (TFC), antioxidanttiaity and
DNA protective ability. P. roxburghii extract bested highest phenolic (629 +3.21) and flavonoidteon (37.76 +
0.42) than R. communis. In DPPH radical scavengisgay, P. roxburghii extract showed good radicavanging
activity (54.14 + 0.21) at the highest test concatibn (200 pg/ml) with Ig value of 190 pg/ml whereas R.
comminis exhibited poor (16.18 +0.39) percent niidon with 1G, value of 562.8190 pg/ml. P. roxburghii extract
also protected the pBR322 plasmid DNA against éwyrradicals generated by Fenton’s reagent andiretd the
native supercoiled form whereas on the other hancbRimunis showed very poor results.

Keywords: Antioxidant activity; DPPH; plasmid nicking assaedicinal plants;Putranjiva roxburghij Ricinus
communis

INTRODUCTION

Reactive oxygen species (ROS) are chemically nimcttmpounds generated as a byproduct of cellutgamolism,
primarily through mitochondria, endogenously andogenously by ionizing radiations and also through
environmental pollutants. In the normal state thera balance between free radicals generated @tnokigants
produced in the body; whenever this balance isudisd it leads to chronic and degenerative disdédsasancer,
diabetes, atherosclerosis and ageing related pnsbj#-5]. This condition related to the imbalance of pdaxts
and antioxidants level is referred to as oxidasitress. Aerobic organisms have developed both estkyand non-
enzymatic defence systems for curbing the oxidasivess. The role of antioxidants is to neutratlme excess of
free radicals, to protect the cells against theiid effects, contributing to disease preventiome Tmajor
endogenous antioxidant enzymes directly involvetha neutralization of ROS are superoxide dismyteailase
and glutathione reductase whereas non-enzymatioxatdants produced by metabolism in the body gpeit acid,
glutathione, Earginine, coenzyme Q10, melatonin, uric acid, bidin, metal chelating proteins, transferrin etg. [7
In recent years, there has been a great interdgtding natural antioxidants from plants—f0] as many Indian
plants have been used as flavours, pigments ardl[fido13]. Euphorbiaceae is a large family comprisinguibo
300 genera and 5000 species. Most of the membetisisofamily have been recognized and reportedttieir
medicinal properties (anti-cancer and anti-hegaBl and thenerbal plants from this family have been used fier t
treatment of health related problems from the \mginning [1415]. A wide variety ofin vitro chemical models
have been developed to assess the ability of hpthats and their products to prevent oxidative a@gen The most
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widely employed chemical test to measure the aittéok potential of plants is phenolic and flavonoahtents and
radical scavenging capacity (determined by DPPHpasimid nicking method).

EXPERIMENTAL SECTION

2.1. Collection of plant materialand preparation of extract

Putranjiva roxburghiiandRicinus communiplant leaves were collected from trees growinthabotanical garden
of Guru Nanak Dev University, Amritsar. The leawdglant were washed with tap water twice and tdged in
the shade. Dried leaves were finally grounded &anektsuccessive extractions with 80% methanol wanéed out
at room temperature for 24 h. The extracts weterétl using Whatman no. 1 sheet. The filtratesiodtdawere
concentrated under vacuum on a rotary evapora#® &€ and the concentrated solution was then ljiaph to get
the dried form.

2.2. Phytochemical analysis

2.2.1 Determination of total phenolic content

Total phenolic content was determined by the FGlioealteu method [16]. In this procedure, 900 pldofible
distilled water was added to 100 ul of extract ticat (100 pg/ml) for making the final volume 1000Q fio this
solution, 1.5 ml of 20% sodium carbonate solutiomsvadded. Following which, 0.5 ml of 1:1 Folin-Gitieu
reagent was added to the reaction mixture. Themvelaf solution was raised to 5 ml and incubatedfbrat room
temperature. The absorbance of the mixture wasumnedst 765 nm using UV-VIS spectrophotometer.

2.2.2 Determination of total flavonoid content

Total flavonoid content was analysed by the metbbHRim et al. [17]. In this procedure, 1 ml of extt (each of
100 pg/ml concentration) was added to 4 ml of dewistilled water and then 300 ul of NajN&nhd 300 pl of Al

was added. The mixture was then incubated at rawnpérature for 5 minutes. After incubation 2 misoflium
hydroxide (1M) was added and the volume of thetamluvas raised to 10 ml by further addition oftitliesd water.

The absorbance of samples and blank were takedGani by UV-VIS spectrophotometer. The total flagioh
content was then expressed as rutin equivalentsi(Rig/g of dry sample.

2.3 Antioxidant assay

2.3.1. DPPH radical scavenging activity

Hydrogen atom donating activity of plant extractaswdetermined spectrophotometrically by the DPPdiceh
scavenging potential method given by Blois [18]hwilight modifications. In this method, 200 pl oftract
(concentrations ranging from 20-200 pg/ml) was wsedito this solution freshly prepared 3 ml of @ DPPH in
methanol solution was added. The absorbance ofrdhetion mixture was taken at 517 nm. The decréase
absorption was correlated with the scavenging aafathe test compound. Gallic acid being a phencdimpound
was used as a positive control. The radical scamgragtivities were expressed as percent inhibiéind calculated
according to the following equation.

Percentage of DPPH inhibition= [(Ac-As)/Ac] x100
where Ac = absorbance of control and As = absoanhthe sample.

A percent inhibition versus concentration curve wéstted and the concentration of sample requied50%
inhibition was determined and expressed ag\J&lue.

2.3.2. Plasmid nicking assay

The ability of plant extracts to protect the pladnNA (pBR322) DNA from destructing effects of Fents
reagent was assessed by the DNA nicking assayileddry Leeet al. [19] with slight modifications.The reaction
was initiated by mixing 0.5 pg of plasmid DNA (pBR2) in a micro centrifuge tube with 10 ul of Feritoreagent
(30 MM HO, + 50 mM ascorbic acid and 80 mM FeCITo this mixture, plant extract (200 pg/ml) waklad and
final volume of the mixture was brought up to 2tylusing double distilled water. The mixture wiasrt incubated
for 30 minutes at 37 °C followed by the addition 26 ul of loading buffer (0.25% bromophenol bl&€%
glycerol). Ellagic acid (100 pg/ml), a positive seager of hydroxyl radical, was used as a confbA was
analysed using the Gel Doc XR system (Bio-Rad, U&#gr agarose gel electrophoresis using 1% agayelsm
TBE buffer at 50 V (1.5-2 V/cm) for 4 h.
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2.4 Statistical Analysis

Experiment was performed in triplicates and theltssvere expressed as mean + SE. One way anafyg&iance
(ANOVA) and Tukey's HSD post hoc test were carrped to determine significant differences betweenrttean at
p<0.05.

RESULTS AND DISCUSSION

A number of studies deal with the antioxidant attiand health benefits from herbs, medicinal @arspices,
beans, vegetable sources, trees, berries and eh¢2B-25]. Literature survey has revealed that there ibrect
relationship between antioxidant activity and tqihknolic content [2628]. For a polyphenol to be defined as an
antioxidant it should satisfy two basic conditiofisst, when present in low concentrations relativehe substrate
to be oxidized it can delay, retard, or preventdh&oxidation of free radical mediated oxidatio®][Zecond, the
resulting radicals formed after scavenging muststable through intramolecular hydrogen bonding orther
oxidation [30]. Basically, free radical scavengiagd antioxidant ability of phenolics (e.g. flavot®j phenolic
acids) mainly depends upon the number and posiiomydroxyl groups on aromatic rings of the phenoli
molecules [3%32]. It is believed that thousands of phenolic coompls occur in medicinal herbs. For instance,
more than 4000 different kinds of flavonoids anadneds of coumarins and lignans have been repagetturally
occurring compounds [334]. Total phenolic content (gallic acid equiva)em$sessed by Folin-Ciocalteu procedure
and flavonoid content (rutin equivalent) assessedlbminium chloride colorimetric procedure in matiolic plant
extracts are shown in Table B. roxburghiiextracts exhibited the highest phenolic and fladrmmntents 629 +
3.21 mg GAE/g dry weight of extract and 37.76 +20Mg RE/g dry weight of extract respectively wheraaR.
communist was found to be 19.66 + 0.88 mg GAE/g and 1&ZB14 mg RE/g dry weight of extract respectively.
In the present study high phenolic and flavonoidtent inP. roxburghiiimparts more antioxidative potential than
R. communisvhich exhibited a lesser amount of polyphenolimpounds and therefore reduced activity-{38|.

Table 1: Total phenolic and flavonoid content in mthanolic plant extracts

Plant Hindi name  Total Phenolic content Total Flavonoid content
(mg GAE/g dry wt) (mg RE/g dry wt)
Putranjiva roxburghii Putrajiv 629.0+3.21 37.76 £ 0.42
Ricinus commun Erand 19.66 +0.8 10.23+0.1

*The results are expressed as mean+ SE (n=3) agnifiance of results was tested at p.05

Assessment of antioxidative activity was done byPBIPassay- a widely used methodology for screening
antioxidant activities in plant extracts [38]. Rlaxtract donates hydrogen atom to DPPH (a staiganic radical)
and converts it into reduced form with a changeadlour indicating the free radical scavenging pbé&trof plant
extract. In case of DPPH radical scavenging agtiiable 2)P. roxburghiiexhibited the highest activity of 54.14%
at 200 pg/ml concentration with 4€values of 190 pg/ml whil®. communishowed 16.18% inhibition at 200
pa/ml with 1G, values of 562.8 pg/mil.

Table 2: DPPH radical scavenging activity in methaalic plant extracts

Concentration  Putranjivaroxburghii  Ricinus communis

(ng/ml) (% activity) (% activity)
20 3.88 £0.09 0.56 +0.07
40 7.12+0.18 1.76 £0.06
60 12.16 £ 0.15 3.40+0.10
80 17.86 £0.27 6.50 £ 0.43
100 24.53 £0.22 6.92 +0.07
120 28.59 £0.23 9.46 + 0.06
140 33.78+0.15 10.93 +£0.10
160 38.99 £ 0.62 13.85+0.48
18C 53.90+0.9 15.17+0.1
200 54.14+0.21 16.18 + 0.39

IC 50 (Lg/ml) 190 562.8

*The results are expressed as mean * SE (n=3) amdfisiance of results was tested at p.05
The protective effect of plant extracts against dgeninduced by hydroxyl radicals on pBR322 plasbBidA in

plasmid nicking assay is presented in Figure 1diRgs from this study showed that extract frBoroxburghiiis a
potent inhibitor of DNA damage and maintain theivetupercoiled form of DNA by reducing nicked foiwh
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DNA, whereasR.communisshowed poor activity against DNA damage. Reductioplasmid DNA (pBR 322)
damage inP. roxburghii extract is more thaiR. communisdrom hydroxyl radicals generated due to Fenton'’s
reagent, which may be due to high phenolic andbfiaid content [39].

Form II (Single
stranded nicked)

Form III (double _,,
stranded nicked)

Form I (native
supercolied) ’

Figure 1: The inhibitory effects of two plant extracts on DNA nicking caused by hydroxyl radical. HereLane 1: pBR322 DNA + Distilled
water; Lane 2: DNA + Fenton’s reagent; Lane 3: DNA+ Fenton’s reagent + Ellagic acid; Lane 4: DNA + Fgton’s reagent +P.
roxburghii extract; Lane 5: DNA + Fenton’s reagent +R. communis extract

CONCLUSION

Findings from the curreni vitro research showed that the methanolic extract fPonanjiva roxburghiiexhibited
strong antioxidant activities and therefore, mighsist in scavenging the free radicals generatedigh oxidative
stress. However, it should be kept in mind tha¢ fradical scavenging activity measuredifbyitro methods may
not exhibit similarin vivo effects of antioxidative activity [40].

Acknowledgements
Authors are thankful to Department of Botanical a@advironmental Sciences, Guru Nanak Dev University,
Amritsar, Punjab (India) for providing necessatydeatory facilities for supporting this researchrko

REFERENCES

[1] SA Fadeyi; OO Fadeyi; AA Adejumo; C Okoro; L Mg.BMC Complement Altern Me®013 13, 79.

[2] CN Kunyanga; JK Imungi; MW Okoth; HK Biesalsk¥ Vadilvel. LWT - Food Sci Techngl2012 45, 269—
276.

[3] B Halliwell; IMC Gutteridge. Free radicals imhogy and medicine, Fourth Edition, Clarendon Byeé3xford,
UK, 2007

[4] M Valko; D Leibfritz; J Moncol; MTD Cronin; M Nzur; J Telselnt J Biochem Cell Bio) 2007, 39, 44-84.
[5] T Bahorun; MA Soobrattee; V Luximon-Rammak; uoma .IJMUU., 200§ 1, 1-17.

[6] M Valko; M Izakovic; M Mazur; CJ Rhodes; J TetsMol Cell Biochem 2004 266, 37-56.

[7] IJK Willcox; SL Ash; GL CatignaniCrit Rev Food Sci Nutr2004 44, 275-295.

[8] D Prakash; G Upadhyay; C Gupta; P Pushpangatiargingh.Int Food Res J2012 19, 1109-1116.

[9] A Barla; M Ozturk; S Kultur; S OksugEitoterapia, 2007, 78, 423—-425.

[10] N Bektas; N OzturkToxicol Lett, 2007, 172, 62.

[11] RS Tape; NG Kemse; AA Khairtnt Food Res 2013 20, 1053—-1063.

[12] S Bhattacharya; JP Kamat; SK Bandyopadhya@h&ttopadhyayk-ood Chem 2009 113, 975-979.

[13] SS Ali; N Kasoju; A Luthra; A Singh; H Shardresava; A Sahu; U Borkood Res Inf 2008 41, 1-15.

[14] MA Abbasi; H Saleem; A Rehman; T Riaz; M Ajalr J Pharma Res2013 3, 202-216.

[15] N Rao; S Mittal; E MenghanAsian J Pharm TechnoR013 3, 20-25.

[16] L Yu; S Haley; J Perret; M Harris; J Wilson; ®an.J Agric Food Chem2002 50, 1619-1624.

[17] D Kim; S Jeong; CY Ledzood Chem 2003 81, 321-326.

89



Arvind Kumar et al J. Chem. Pharm. Res., 2015, 7(11):86-90

[18] MS Blois.Nature, 1958 181, 1199-1200.

[19] KW Lee; HJ Lee; CY Leel Nutr., 2002 132: 785.

[20] I'Y Amin; KI Norazaidah; E HainideFood Chem 2006 94, 47-52.

[21] PYY Wong; DD Kitts.Food Chem 2006 97, 505-515.

[22] PM Abuja; M Murkovic; W Pfannhauser.Agric Food Chem1998 46, 4090-4096.

[23] M Wang; V Shao; J Li; N Zhu; M Rangaranj; Ed-Woie; CT Ho J Nat Prod,1999 62, 454-456.

[24] S Gongalves; D Gomes; P Costa; A Romanad.Crop Prod, 2013 43, 465-471.

[25] R Chirinos; R Pedreschi; H Rogez; Y LarondeldeCamposind Crop Prod, 2013 47, 145-152.

[26] M Maizura; H Aminah; WM Wan Aiddnt Food Res.J2011, 18, 529-534.

[27] V Vadivel; HK BiesalskiProcess Biocheni2011, 46, 1973-1980.

[28] J Javanmardi; C Stushnoff; E Locke; JM Vivanéood Chem 2003 83, 547-550.

[29] B Halliwell. 1990.Free Radic Res Commuyi99Q 9, 1-32.

[30] F Shahidi; PKJPD Wanasundara; C Hong. ACS Sgiym Series 506, Am Chem Sat992 214-222.

[31] P Govindan; S Muthukrishnaé Acute Med 2013 3, 103-109.

[32] MA Hossain; MD Shah; C Gnanaraj; M Igbakian Pacific J Trop Med2011, 4, 717-721.

[33] T IwashinaJ Plant Res.200Q 113, 287—-299.

[34] CH Xiao; SS Yang; XK Hong. Chemistry of trddital Chinese medicines, Shanghai Science and i
Publishing House, Shanghai, Chi2@0Q pp. 280.

[35] M Sokmen; M Angelova; E Krumova; S Pashovdy&cheva; A Sokmen; J Serkedjievdfe Sci, 2005 76,
2981-2993.

[36] H Li; X Wang; Y Li; P Li; H Wang Food Chem 2009 112, 454-460.

[37] S Guleria; AK Tiku; G Singh; D Vyas; A Bhardya Food Scj.2011, 76, 959-964.

[38] V Katalinic; M Milos; T Kulisic; M Jukic.Food Chem 2006 94, 550-557.

[39] N Huda-Faujan; A Noriham; AS Norrakiah; AS Batfr J Biotechnal 2009 8, 484—-489.

[40] X Wu; GR Beecher; JM Holden; DV Haytowitz; Sebhardt; RL PriorJ Agric Food Chem2004 52, 4026—
4037.

90



