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EVALUATION OF ANTIOXIDANT ACTIVITY BY DPPH RADICAL SCAVENGING METHOD

The molecule of 1,1-diphenyl-2-picrylhydrazyl (1,1-diphenyl-2- picryl hydrazyl; DPPH:1) iz characterized as a stable free
radical by virtue of the delocalization of the spare elactron over the molecule as a whole, 20 that the molecules do not dimerism, a
would be the case with most other free radicals. The delocalization 2loo gives rise to the deep violet color, characterized by an
absorption band in methanol solution centered at about 517 nm. When a solution of DPPH i mivad with that of 2 substance that
can donate o hydrogen stom, then thin givea rise t0 the reduced anther form with the loss of this violet color (zlthough there would
be expected to be a recidual pale yellow color from the picryl group still present). Reprecenting the DPPH radical by DPPH and the
donor molecole by AH, the primary réaction is: DPPH + AH = DPPH-H + A {1} Where DPPH-H ix the raduced form and A iz free
radical produced in this first step. Thio latter radical will then undergo firther reactions, which control the overall stoichiometry, that
iz, the number of molecules of DPPH reduced (dacolorizad) by one molacule of the reluctant The reaction {1} is therefore intend
0 provide the link with the reactions taking place in an oXidizing cystem, such az the autoxidation of 2 lipid or other unsaturatad
substance; the DPPH molacule iz thug intended to reprasent the free radicals formad in the system whose activiey iz to be supprassed
by the substance AH. The substrate concentrations used should for definitensss, be thooe that would be in the reaction cuveste in the
abgence of any DPPH. Alternatively, the amount (meolas) of subetrate added to the reaction vessel may be usad Three (ml) of
standard antioxidant sfter proper difution with methanol hao been prepared in six tabes. Then 1ml of DPPH (200 pmol/L) addad to
achieve a standard serial chain 0f 1.5, 5, 7.5, 10, 12.5, 15 pmol/L studied antioxidant. The tobes were shakad and kept in dark until
the end of the reaction. The measures were tzking at the maXimium Wavelength and at the laboratory temperature. The remaining
percentage of DPPH (%DPPH) for different antioxidants in differsnt concentrations Was determined All messurements of free
radical scavenging activity were performed in triplicate and standard devistion was calculeted. The relationship between measurad
sample and decreasing amount of {%DPPH.- rém) have been determined. The ability to scavenge the DPPH radical was calculated
using the following equation (1):

%DPPH- rém = ( Ap/Appry=)*100 Equation (1)

‘Where Apppy ic the absorbance of control, and AF ic the aboorbance of the sample after addition of antioTidant and complata
réaction, and %DPPH rém is the rémaining pércéntage of DPPH. The total frée radical-scavenging capacity of standard antiozidants
were evaluated by messuring the disappearance of the otabilized 2, 2-diphenyl-1-picrylhydrazyl artificial free radical (DPPH) by
meastring the absorbance at 517 nm according to Espin et al method (23). The ramlted were exprecsed as parameter that has been
introduced for the interpretation of the recults fom the DPPH method, is the “efficient concentration” or ECj, Value (otherwise
called the IC;, value), which is the concentration of antiomidant that cabses 50% loss of the DPPH activity (absorbance). This
parameter Was apparently introduced by Brand-Williams and his colleagues (24, 25). This parameter has the drawback that the
higher the antioxidant sctivity ability of free radical scavenging activity), the lower iz the value of ECye This is 2 diradvantage
pasticulardy when results are presentad graphically sz a bar chart (26) even i the same data aré also availablé in numerical form (27).
Becatoe that we had deserminad the antiomidant activity from the equation: (1/ECs).

DETERMINATION OF TOTAL PHEN OLICS CONTENT

Total phenclic content of methanal extract of Amerphophallus sylvaticus seed extract was determined with Folin Ciocalten
method (28). The Folin-Ciocalten (F-C) reagent iz sénsitive to reducing compounds, polyphenols and thus produces a blue colour
complex. The F-O asuay religa on the transfer of reducing equivalents (electrona), in the alkaline medinm, from phenolic compounda
t0 phosphomolybdic,/phosphotungstic acid complexes, manifeated in the formation of blue colour complexes that are determinad
on a UV-visible spectrophotometer (Shimadzu 1800-UV Spectrophotometer) by manitoring the abeorbance at 765 nm (29, 30).
Gallic acid Was Dsed as the reférence compound for comparinon and vahigs aré evaluated as the mg equivalent of gallic acid per g of
extract. Briefly, a mixture containing 0.1 g of extract, 0.8 ml of deioniced Water and 0.1 ml of Folin-Ciocalteu résgent Was firet
incubated at room temperature for 3 min. After adding 0.3 ml of Na2CO3 (20% w/v), the mixture Was further incubated at room
temperatare for 30 min. To Obtsin a calibration curve, Variols concentration of gallic acid sobutions (0.05, 0.04, 0.03, 0.02, 0.01,
0.008, 0.005 and 0.001 mg/ml) Were prepared. Appropriate volume of sodium carbonate colution Was added in each flack and the
final volume was adjusted with distilled water. Measurémeénts were Carried out after 1 b at 765 am on a UV-visible spectromeesr
aguinst the réagent blank The calibration curve of concentration ageinst the absorbance was plotted. 1 mL of atock solution of
eXxtraCts Waa tranaferred in a 25 mL flack; cimilar procedure (vide supra) Was adopted for the préparation of calibration curve. With
the help of the calibration curve, the phenolic concentration of extracts Was determinad.

RESULTS AND DISCUSSION
DETERMINATION OF ANTIOXIDANT ACTIVITY

The antioxidant activity of Amorphophalhes sylvatious (Roxb) (Araceae) seed was detérmined by DPPH (2, 2- Diphenyi-1-
picryl hydrazyl) radical scavenging activity. The antioxidant activity of the seed extracted sample in different colvents Was calculated
(Table 1). The seed extracted sample showed different antioidant activity in different solvents, which chowed that the solvent has
effect on inhibition of DPPH. The solvent play a role in the réaction beeween concentration of antioXidants in 2 sample and %
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hydrogen in the biological material under investigation i always water; thersfore, the corrécponding ration reflact the elemental
signature of the local pracipitation of the production aréz and o0 may be correlated t0 its latitude or its distance from the ocean.

In come Cases, the elemental ratio data of the ticne Water of an unknown biological sample may be indicative of its geographic

origin but often the elemental characteristics of thic Water can be modulstad by secondary extemal influences.
Therefore, it would be better and more reliable t0 messure the elemental ratios of the organically bound hydrogen or oxygen, which
preserve the Original information, and intégrate it over a longer period. The carbon elemental ratio plant material is determined
primarily by the photosynthecic type of the plant in quection, but aleo by local and temporal chmate conditions, under which it har
grown (18], via food chains the elemental cignaturs i corrsspondingiy trancferred 0 enimal material Nitrogen elemental ratios can
give information on the primary nitrogen sources of plants such as the fertilivers used or, in case of animal matesial, on its primary
protein source. Finally, solfar elementals and elementals of heavier elements (e.g. Sr) are indicators for gaological characteristica or
for anthropogenic influences on the environment of the origin of the sample (e Pb).

The organic lemental ratio analysic of an Crganic sample implies ity cOnVersion into simple gases by the Dumas combustion
procadure using an elemental analyser and the subsequent mase spectrometric determination on the elemental olognes of the
product ges molecules Nommally, after the combustion of the sample, the product gas molecules are separatad by gas
chromatographic or cryogenic procedures. Water and SO2 are (chemically) removed and only N2 and CO2 are used for the
elemental ratic messuréments of nitrogen and carbon elementals, recpactively. The elemental ratio analysic of sulfur as a minor
element in biological material is normally carried out az a single messurement, using larger samples. Hydrogen and oxygen elemental
analyses are performed on H2 and CO, respectively, and a séparate pyrolytic sample preparation must be applied for each elemens.
Thug, the conventional multi-element elemental analyoic of 2 compound including oxygen demands up to four independent
weighing, conversion and messirement processes — a time- and labour conaming procedure.

METERIALS AND METHODS
COLLECTION OF SOURCE

The specimen Of Amorphophallus sylwatioss (Rosb.) were collacted from Pullaveli forest, Dindigul. The Amorphophalhes
sylvaticus seeds were processed and crushed into powder and the extract was collected by using different solvents.

PREPARATION OF EXTRACT'S

The seed powder of Amorphophallus sylvaticus (Rosb.) wese subjected to extraction Various solvents (Ethanol, Methanol and
Aqueous) in incressing order of polarity. The prepared emtracts were then subjected to préliminary phytochemical analysis The
plant seedo were dried in shade, separated and made to dry powder. A weighed quantity (10 gm each) of the powder waa subjected
0 Continwous cold extraction in ceéparate apparatus With solvents such as ethanol, methanol, water and hexane respectively for 24
hours in r00m temperature. The extracts were evaporated under reduced heat using Water bath until all the solvent have been
removed t0 Obtain concentratad extract.

CHNS INSTRUMENT CONDITION

Elemental analyses of total nitrogen and carbon (and sulfar) is performed to provide carbdnate and Organic carbon and to gee
s0me idea of the compocition of the Organic matter (ie., to distinguich between marine and terrigenoils s0urces, based on total
Organic carbon,/total nitrogen [C/N] ratica).

The total nitrogen, carbon, and sulfur are detérmined using « CHNG analyzer, model FLASH 2000 CHNS/O Analyzers
Thermo Ficher Scientific Instruments. For the CHNG analysis, freeze-dried and crushed samplea are weighed (5-10 mg) and mixed
with an oxidizer (vanadium pentoxide [V205]) in & tin capoule, which is then combuated in a réactor at 1000°C. The sample and
containér melt, and the tin promotés a Violent réaction (flach combustion) in a temporasily ensiched oxygen stmosphere. The
combustion products CO2, 502, and NO2 aré carried by a constant flow of carrier gas (helinm) that passes through a glass column
Puhd“ﬂ-mmdmmcmlmdmnpmmm{“os)md-coppnmdma both kept at 1000°C. At this temperature, the
nitrogen oxide is reducad to N2 The N2, CO2, and 502 aré then transportad by the heliom to, and separated by, a 2-m-long packed
column (Poropak Q/'S 50/80 mesh) and quantified with a TCD (set at 290°C.)

The chromatographic résponses aré calibrated aguinst préanalyzed standards, and the CHNG elemental contents are reported
inweight percent. Eager 200 software is Bsed f0r running the equipment, storing the data, and for post rin analysis.

Organic C/N ratios can be used to help identify the origin of the organic matter in sedimenta. (Shipboard Scientific Party, 1998).
C©/fN ratios of 5-8 indicate unaltered algal organic matter, whereas C/N ratios of 25-35 mdicate frech land-decived organic matter.
(19, 20). Interpretation of C/N ratios needs to be done with caution. Low C/N values in sediment containing low organic carbon
may be bissed by the tendency of clay t0 absorb ammonim ions generated dusing the degradation of Organic matter (21).
Preferential lovs of nitrogen-rich, proteinacecus matter can élevate the C/N ratios of algal Organic matter during settling to the
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inhibition of DPPH. It affacts the kinetica of reaction (31, 32, and 33). The entioxidant activity of a material ic sffactad by the type
and polarity of the solvent, which is need for extraction (34, 35).

The antioXidant activiey akso depends upon those compounds, which chow the antiotidant activity. These compounds are polar in
nature and they inhibit the different % of DPPH in différent solvent extracts (36). Different types of plants show different type of
antioxidant potential The Amorphophallus sylvatics (Roxb) (Aracese) seed extracts showed 81.21 % antiomidant activity in
methanol extrace (Table 1).

Table.1 % inhibition of DPPH in différent salvent extracts

% inhibition of DPPH in different solvents

Time Ethanol Methanol

0 100 100 100

10 70.4 £0.42 81.21+0.22 53.1010.21
20 5793 10.60 5063043 59231055
30 50.80 £0.12 55.16£1.11 53.83 0.33
40 3446 £0.30 41.33 £0.98 44104012
S0 10.70 40.20 13.40 £0.76 14.96 0.10

TOTAL PHENOLIC CONTENT

The concentration-abeorbance calibration cusve for 8 sequentially and separately prepared stock standards of gallic acid
solution is illustrated in Figure 1. The measured absorbance valugs at 765 nm for the indicated concentration of gallic acid solutions
aré in the range of 0.08 to 1.16. Within this range of concentrations (0.001 to0 0.05 my/ml), the calibration curve of gallic acid has
clearly exhibited linasity (Figure 1). The antioxidant activities of several natural polyphenol compounds présent in seed extractad
sample has been reported (37). Moreover, the polyphenolic compounds have exhibited inhibitory effects on mutagenecis and
CarcinOgenesia in humans (38). Total phenol content in the methanokic extract of Ameorphophallus sylvaticns, using the calibration
curve, Was found 0 be 30.0 my gallic acid equivalents,'g dry weight of extract.

i
i
:

Figure 1. Standard calibration curve of gallic acid for the determination of total phenolic content.
Table 2 TOTAL PHENOLIC CONTENT of Amorphophallus sylvaticns (Roxb) (Aracess) seed extracts

% inhibition of DPPH in different solvents
Methanol (mg/) ‘Aqueous (my/y

30.00 £0.20 13.11 40.11

ELEMENTAL ANALYSIS

Elemental analysic is done to find out the percent composition of different elements in a compound. The elements which were
found in the analysis were carbon, bydrogen, nitrogen and sulphur. Nitrogen and sulphur are macronutrients and are very important
for the growth of plants. The precence of different elements in 2 plant material iz not only useful for plants but alo the cource of
eosential elements for thoee who consume it. The higher percent of carbon and hydrogen indicates that plant iz a cource of
carbohydrates and hydrocarbona. The higher percent of nitrogen and culphir indicates that plant iz alao 2 source of proteine and
Vitamina, Which are Very important for health (39). The recults show that the nececsary percent of elements iz present in
Amorphophatlus sylvaticus (Roxb) (Aracess) seed extracts.
Table 3 Elemental composition of Amarphophallus sylvatias (Roxh) (Arscese) seads

Elemeats Perceatage composition
SNo Elements Rasult (%
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The composition of carbon i 58.55 % and of hydrogen i 7.968 % in seed extracts (Table 3) which i higher as compared to
the necessary elemental composition which should not be leos than 45 % and 6 % respectively (40). The higher percent of carbon
and hydrogen means the higher amount of carbohydrates, which provide energy to the concumers. S0 according t0 results, the seed
eXtracts io a good source of carbohydrates. The values of nitrogen and sulphur are the 0.93 % and 0.542 % respectively, which are
within limitz az compar 0 the necescary elemental composition which should be 1% for nitrogen and <1 % for sulphur. The
nitrogen iz a structural component of proteing and sulphur iz also précent in proteina and Vitamina.

The high carbon 0 nitrogen ratio of an Organic material shows it is carbonacaons and has less nitrogen content. If the content
of nitrogen iz higher in plants then carbon t0 nitrogen ratio becomes low. This low ratio enhances the vegetative growth. The high
carbon t0 nitrogen ratio aloo incréases the otrength of the cell wall (41). The carbon to hydrogen ratio of an organic material shows
that it ia a source of hydrocarbons. Hydrocarbons are oily in nature (42). The carbon to hydrogen ratio of seed pulp cample chows
that it containg hydrocarbons.

CONCLUSIONS

In present otudy the Amorphophallus sylvaticus (Roxb) {Araceas) sead extracts chowed the higher antioidant activiey. It i a
potential source of natural antioxidants Along with antioTidant potential and phenolic content The study alwo reveals that
Amorphophallus sylvations has showed necamary composition of macro elsments, which are carbon, hydrogen, nitrogen, and sulphur.
The antioTidant poténtial and other chemical constitiénts Can énhanc? itu ecological and pharmaceutical importance along With its
other uses like wood and grazing purposss. The antioZidants cen also be used in cosmetica industry after refining ar they are
antiaging
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ABSTRACT: Amorphophallus sylvaticws (Roxh) (Araceas) seed acquired with different solvent extraction. The investigation aimed
0 Carry out the Phenolic content, Antioxidant Activity and CHNG elemental analyuia of different solvent extracts of the sead
Amorphophallus syivaticus (Roxb) (Arsceae). The preliminary analysis revealed the elemental ratio of each of the light elements
préserves individual information on the Origin and history of orgenic natural compounds. Therefore, s multi-element ratio analyuio in
the most efficient meana for the Origin and authenticity asignment of f00d. Due to the extraordinary relative abundances of the
elements bydrogen, carbon, nitrogen and sulfiir in some biological material and to the need for individual sample preparations for H
and 5, their elemental rtio determination currently requires at least three independent procadures and approximately 1 h of work
and CHNG elemental analyoer it takeo of all four elementn in one sample within 20 min. The élemental composition Was determinad
by CHNS analyzer and the elemental composition in the sample Was the following: carbon (35.62%), hydrogen (7.45%), nitrogen
(0.35%) and the sulphur is (0.51%). The analyser iz sble to combust samples with up t0 100mg of Organic material, sufficient to
analyse sampleo With even unusual elemental ratios, in One run. The sencitivity of the device for the elemental ratio messurement of
C and N corresponds t0 that of other eystems. It ia leas by a factor of four for Hand by a factor of ewo for 5, and the error ranges are
identical to thooe of other aystéms.

Keywords: Amorphophallus sylvatioss (Roxb), CHING, DPPH, Phenol content.

INTRODUCTION

India has 2 matchlécs position in the world, where a number of predictable ethnic systéms of medicine viz, Siddha, Ayurveda,
Unani, Yoga, Homeopathy, and Naturopathy are being used for the health care of people (1). Ayurvedic herbal arrangements based
on the medicinal plants are used in present health care as nutritive supplements to avoid common bacterial diseases (2, 3, and 4).
Consequently, many medicinal plants have been uced by traditional medicine practitioners for the tréatment Of Various diseases.
Amonggt the dfferent evidence revealing that medicinal end culinary herbs have some common species, a dist rich in vegetables,
fruita and Phytochemical which reduce the risk of cardiac and cancer diseasea (5). Most of thece plants Were under consumed.
Phytochemicals are biologically active chemical compounds found naturally in plants that protect agsinat different ailments. They
aré non-nutritive compounds that contribute to flavor and colour (6, 7). Considering the importance of plants aa a source of
medicing, even today we have selected Asmorphophallus sylvaticss (Roxb.), family- Aracess, which is in we for centuries in the
tréatment of dental adments. However it ia less explored plant for its Varying activities. Hence an effort has been made here to
inVestigate the potential usew of thia plant.

Organic elemental ratio measuréments have become the most important and most frequently appliad method for origin and
authenticity determinations of 00d commodities, fragrances (8-10) or flavourings (11), and other natural products (12). They have
also been indispensable for the trestment and understanding of environmental and ecological questions (13), in food web and
nutrition studies (14, 15) in archaeology (16), and in forenaic sciences (17). All of thece mvestigations demonstrate that it is
advantageous, perhape even obligatory, to perform the analyses, whenever posible, as a multi-element or multi compound/ mult-
element ratio determination. Az each of the bio eléments is individually correlatad to the conditions of biosynthecis and secondary
tréstments Of natiral compounds, o multi-element analysic will provide the greatest amount of independent information for the
characterization and assignment Of Origin of the material in question. The source of adsorbed Water and of bound oxygen and





OEBPS/Images/image00006.jpeg
International Journal of Agricultural and Life Sciences- IJALS (2015), Volume 2(1) pp.12-17 )1/ \;[
DOL 109579 /sEijals. 122060-003-0081-x ...

©5kyfax Publishing Grop.

PR sky fox
Awailable online at hitp:/ ‘www skyfoxco 1SSN: 2454-6127

OO >l{csc.1rc Art

Study on Phenolic content, Antioxidant Activity

and CHNS elemental analysis of Amorphophallus
sylvaticus

Open Access

Karthikeyan Ravichandran® « Kimaravel Shanmugam
*Department of Food Safeey and Quality Testing (NABL Accredited Labaratory 17025:2005)
Indian Institute of crop processing technology, Thanjevur, 613005, Tamil Nady, India.

*Anthor to whom correspondence should be addressed; E-Mail: krhiotach@gmail com.
Received: Feb 2016 / Accepted: Mar 2016/ Published: Mar 2016

ABSTRACT: Amorphophallus sylvaticws (Roxb) (Araceae) seed acquired with different solvent extraction. The investigation aimed
0 Carry out the Phenolic content, Antioxidant Activity and CHNGS elemental analyuis of different solvent extracts of the sead
Amorphophallus syivaticus (Roxb) (Arsceae). The preliminary analysis revealed the elemental ratio of each of the light elements
préserves individual information on the origin and history of orgenic natural compounds. Therefore, s multi-element ratio analyuio in
the most eficient meana for the Origin and authenticity asignment of f00d. Due to the extraordinary relative abundances of the
elements biydrogen, carbon, nitrogen and sulfiir in some biological material and to the need for individual sample preparations for H
and 5, their elemental rutio determination currently requires at least three independent procadures and approximately 1 b of work
and CHNNG elemental analyoer it takeo of all four elementn in one sample within 20 min. The élemental composition Was determined
by CHNS analyzer and the elemental composition in the sample was the following: carbon (35.62%), hydrogen (7.45%), nitrogen

(0.85%) and the sulphur is (0.51%). The analyser is able to combust samples with up t0 100mg of Orgenic material, suficient to
analyse sampleo With even unusual elemental ratios, in One run. The sencitivity of the device for the elemental ratio messurement of
C and N corresponds to that of other systems. It ia leas by a factor of four for Hand by a factor of ewo for 5, and the error ranges are
identical to those of other aystema.

Keywords: Amorphophallus sylvatioss (Rosb), CHNG, DPPH, Phenol content.

INTRODUCTION

India has 2 matchlécs position in the world, where a number of predictable ethnic systéms of medicine viz, Siddha, Ayurveda,
Unani, Yoga, Homeopathy, and Naturopathy are being used for the health care of people (1). Ayurvedic herbal arrangements based
on the medicinal plants are used in présent health care as nutritive supplements to avoid common bacterial diseases (2, 3, and 4).
Consequently, many medicinal plants have been uced by traditional medicine practitioners for the tréatment Of Various diseases.
Amonggt the different evidence revealing that medicinal end culinary herbs have some common species, a diet rich in vegetables,
fruita and Phytochemical which reduce the risk of cardiac and cancer diseasea (5). Most of thece plants Were under consumed.
Phytochemicals are biologically active chemical compounds found naturally in plants that protect against different ailments. They
aré non-nutritive compounds that contribute to flavor and colour (6, 7). Considering the importance of plants aa a source of
medicing, even today we have selected Amorphephalles sylvaticus (Roxb.), family- Araceae, which is in use for centuries in the
tréatment of dental adments. However it ia less explored plant for its Varying activities. Hence an effort has been made here to
inVestigate the potential usew of thia plant.

Organic elemental r2tio measuréments have become the most important and most frequently appliad method for origin and
authenticity determinations of 00d commodities, fragrances (8-10) or flavourings (11), and other natural produces (12). They have
also been indispensable for the trestment and understanding of environmental and ecological questions (13), in food web and
nntrition studies (14, 15) in archaeology (16), and in forensic sciences (17). All of thece mvestigations demonstrate that it is
advantageous, perhape even obligatory, to perform the analyses, whenever possible, as a mult-element or multi compound/ mult-
elément ratio determination. As each of the bio elements is individually correlated to the conditions of biosynthesis and secondary
tréstments Of natiral compounds, o multi-element analysic will provide the greatest amount of independent information for the
characterization and assignment Of Ouigin Of the material in quastion. The source of adsorbed water and of bound oxygen and





