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ABSTRACT

Chenopodium album (CA) is traditional Indian herlmaédicinal plant. It is used widely all over Inddad other
parts of the world. The plant is traditionally usas antidiabetic, laxative, anthelmintic and cardimic, snake bite,
skin disease etc. In this study, in vitro antidi@bectivity antioxidant activity, phenolic conteahd flavonoid
content of different extracts of C. album were deibeed. Antioxidant study was carried out by usdifferent
models i.e. DPPH scavenging,,®} free radicals, reducing power and phosphomolybderagsay. In vitro
antidiabetic activity was evaluated by usgmylase inhibition assay. In the DPPH radical seaging results are
obtained in the following order: Methanolic leavesthyl acetate roots >methanolic leaves > ethyl tate roots
extract. From reducing power, the position of amgement for reducing power was methanol root >medthan
leaves>ethyl acetate root>ethyl acetate leavesth® hydrogen peroxide activity of extracts from @pdium
album was in the order of methanolic leaves extraathyl acetate leaves extract >ethyl acetate soextract
>methanol roots extracts respectively. From the ggtmmolybdate method, antioxidant capacity of edcgtate
root extracts of Chenopodium album was found beimanx.

Keywords: Chenopodium albunantidiabetic, antioxidanti-amylase, DPPH.

INTRODUCTION

Diabetes mellitus (DM) is a metabolic disorder @li®y impaired secretion of insulin from pancredicells

and/or insensitivity of target organs to the insyli, 2]. In DM, the production of reactive oxygspecies (ROS) is
increased due to insulin resistance and hyperglixcg8), very long term elevated of blood glucoseiszs the
various diabetic complications such as ketoacidaséphropathy, neuropathy and retinopathy [4-5]e Da the

hyperglycemia, the increased blood level of vari@aiicing sugars promotes protein glycation thrathghMaillard

reaction, which consecutively produces Schiff bagesadori products, and advanced glycation end yets] due
to the production of reactive oxygen species catlsesissue damage and suppression of insulin bibsegis [6-8].

In both, insulin dependent and non-insulin depehd&betes there is increased level of oxidativesst[9, 10].

Antioxidants have been shown to prevent the destuof B-cells by inhibition of peroxidation chain reactiand
thus they may provide protection against beta aeditruction [11, 12]. Nowadays, synthetic drugs esdlin are
used as the main means for diabetes treatmentcdrhently available oral hypoglycemic agents anéosylureas,
biguanide, thiazolidinedione etc. are commonly usedontrol the hyperglycemia and hyperlipidemi&][1Oral
hypoglycemic agents usually show side effects, sachypoglycemia, drug-resistance, dropsy, and weigtih g
[14]. The most promising therapy in DM is to maintainimal blood glucose level after the meal. Inhibitoifs
alpha amylase are considered to be very effectivéelaying glucose absorption. So from this pofmtiew many
researchers have focused on the intensive searobwel enzyme inhibitors and natural products [1BYyer the
years, various medicinal plants have been repdddik effective in the treatment of diabetes [F8ants are rich
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sources of phytochemicals such as flavonoids, aital glycosides, saponins and have been usedtid&hatic,
antihyperlipedemic and antioxidant agents [17, 18].

Thus, the inhibitors ofi-amylases, which break down long chain carbohydradee effective in delaying glucose
absorption. The inhibition af-amylase activity is considered to be an effecsitrategy for the control of diabetes.
From this point of view, more researchers have geduon the search for more effective inhibitorsuofidiabetic
compounds from natural materials [19, 20].

Chenopodium alburis an annual shrub widely grown in Asia, EuropertN America and Africa. It is commonly
known as pigweed, fathen or lamb-quarters [21, @2hlbumis commonly used for food and medicinal valuess It
also known by various vernacular names Bathu SaglfljiChandan bethu (Bengali) and grows in wasiegs and
as weed in wheat or other crops in almost all plat¢he world [23]. The herb is laxative, antheltiinand
cardiotonic. The powdered plant when mixed withmalrfood, was reported to suppress oestrus cytie.plant is
used in dysentery, diabetes diarrhea, headacheydimealing, hepatic disorder, skin diseases efc2H.

MATERIALS AND METHODS

2.1 Plant material

The plant material was collected in the month ofréia-April from Kaithal and Kurukshetra, Haryanadia) and
was authenticated by Senior Scientist Raw matenia herbarium Dr. Neelam Singh from NISCAIR witte th
specimen Ref. No. NISCAIR/RHMD/consult/2014/25232110

2.2 Chemicals

a-amylase (Sigma-Aldrich), Di-Nitro Salicylic AcidS{gma-Aldrich), acarbose, starch, quercerin (Sigidich),
DPPH(Loba), potassium molybdate, Hydrogen Peroxi@d,0, Folin Ciocalteu’s reagent, sodium
carbonate(N#&£Os), gallic acid, sodium nitrite, Aluminum chloridel@l;), sodium hydroxide(NaOH), Tri chloro
acetic acid(TCA), ferric chloride, ammonium molybeladisodium hydrogen orthophosphatefiRRO,), Methanol,
Ethyl acetate reagents etc. All the chemicals weesl of analytical grade.

2.3 Preparation of extract

Leaves and roots were dried in shade; powderedwsstextracted with petroleum ether (60-80° C) axtget's
apparatus at a temperature not exceeding 60° Cdeéfatted plant material was then extracted withhaneol and
ethyl acetate at a temperature not exceeding 50Th€ extract was dried at 45in rotary evaporator to produce a
semisolid mass and stored in airtight containergirigerator below 16C.

2.4 Total phenolic content

Total phenolic content was estimated by Singletasthamd with slight modification [30]. 1 mL of extt#600
png/mL) and standard gallic acid (25, 50, 75, 1@ dg/mL) was put into the test tubes and 5 mL of Hgstiwater

and 0.5 mL of Folin Ciocalteu’s reagent was mixaed ahaken. After 5 minutes, 1.5 mL of 20 % sodiwarbonate
was added and volume made up to 10 mL with didtillater. It was allowed to incubate for 2 hourgam
temperature. Intense blue color was developed. r Aiteubation, absorbance was measured at 750 nm
spectrophotometer using UV visible instrument. @hsorbance of extracts was performed in triplicaBadlic acid

was used as standard. The calibration curve wateglasing standard Gallic acid.

2.5 Total flavonoid content

Total flavonoid content was measured with the ahiom chloride colorimetric assay [31]. 1mL of extrgd500
ug/mL) and 1 mL of standard quercetin solution (28, 75, 100, 12@g/mL) was positioned into test tubes and 4
mL of distilled water and 0.3 mL of 5 % sodium itérsolution was added into each. After 5 minu@8,mL of 10

% aluminum chloride was added. AF éninute, 2 mL of 1M sodium hydroxide was added.afijn volume was
making up to 10 mL with distilled water and mix Wwe&range yellowish color was developed. The abmock was
measured at 510 nm spectrophotometer using UVigigilstrument. The blank was performed using distilvater.
Quercetin was used as standard.

2.61n vitro antioxidant activity
Antioxidant properties of different extracts candwaluated by using various in vitro models.

2.6.1 DPPH scavenging activity

DPPH scavenging activity was carried out by methb@lois [32] with a slight modification. Brieflya 0.1 mM
solution of DPPH radical solution in methanol/wa(8r2, v/v) was prepared and then 1 mL of this sofuwas
mixed with 3 mL of sample solution in different a@mtrations (100-500 pug/mL) of plant extract. Hinahfter 30
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min, the absorbance was measured at 517 nm. Dewgehe DPPH solution absorbance indicates an aseref the
DPPH radical scavenging activity. The DPPH solutiothout sample solution was used as a controloAsc acid
was used as standard.

2.6.2 Reducing power assay

The reducing power dE. albumwas determined by the method of Oyaizu [33] withhg modification. Substance
which have reduction potential react with potentiahct with potassium ferricynide (g to form potassium
ferrocyanide (F&), which then reacts with ferric chloride to formrfic—ferrous complex that has an absorption
maximum at 700 nm. Increase in reduction of fetwiderrous ion increases the absorbance indicatiageducing
ability of C. albumvarying concentration df. album(100-500 pg/mL) in double distilled water was mix28 mL

of phosphate buffer incubated at 50° C for 20 nfieravhich, 1.5 mL of TCA was added and centrifuge®000xg
for 10 min. From all the tubes, 0.5 mL of ferridatide was taken. The absorbance was measuredatidn a
spectrophotometer [34]. Ascorbic acid was used stardard for comparison. Increased absorbandeeatetction
mixture indicates increasing reducing power. In¢igmawith water in place of additives was used lask.

% inhibition = Controlpserance S@MPl€psorbance X100
COMEHorance

2.6.3 Hydrogen peroxide scavenging activity

The ability of C. albumto scavenge ¥D, was determined according to the method of llavari@&d with
modification. A solution of HO, (40 mmol/L) was prepared in phosphate buffer (p#).74,0, concentration was
determined spectrophotometrically from absorptib230 nm in a spectrophotometer in distill waterevadded to

a H0, solution (0.6 mL, 40 mmoL). Absorbance of®4 at 230 nm was determined after 10 min againstkblan
solution containing phosphate buffer withoyd Different concentrations (100, 200, 300, 400, E@dmL) ofC.
album extracts were used for hydrogen peroxide scavenaativity. The percentage of inhibition of,®, of C.
albumextractwas calculated using the following equation.

% inhibition = Controlpserance S@MPlEpsorbance X100
CONEXMorbance

2.6.4 Phosphomolybdate assay

Total antioxidant capacity assay is a spectroscmgithod for the quantitative determination of axilant capacity,
through the formation of phosphomolybdenum compléhe assay is based on the reduction of Mo (VMm(V)
by the sample analyte and subsequent formation gfean phosphate Mo (V) complex at acidic pH. Total
antioxidant capacity can be calculated by the nuethescribed by Umamaheswari [36] with slight mawifion. 1
mL of sample solution is combined with 1 mL of reag(0.6 M sulfuric acid, 28 mM sodium phosphatd 4rmM
ammonium molybdate). The tube is capped and inedbiata boiling water bath at 95°C for 90 min. Afteoling
the sample to room temperature, the absorbandeaigueous solution is measured at 695 nm agdarst m UV
spectrophotometer. A typical blank solution corgdii mL of reagent solution and the appropriateimel of the
same solvent used for the sample and it is incdbateler same conditions as rest of the sample péheentage of
inhibition was calculated by using the followinguagjon.

% inhibition = Controlpserance S@MPl&psorbance X100
CONtEdorbance

2.7 Alpha amylase activity assay

The a-amylase inhibitory activity folC. albumextracts (CAE) was determined based on the sp#uitometric
assay using acarbose as the reference compoundTB&]CAE was dissolved in DMSO to give concenbirai
from and 100, 200, 300, 400, 500 pug/mL. The enzygmamylase solution (0.5 unit/mL) was prepared bying
3.246 mg ofu-amylase in 100 mL of 40 mM phosphate buffer pH &8d 1 mL of 40 mM phosphate buffer (pH
6.9)/acarbose/ CAE and 1mL efamylase enzyme are pre-incubated at 37°C for X0and then 1 mL of Dinitro
salisylic acid (DNSA) was added, mixed and incubae37° C for 8 min. The absorbance was measurédsanm
and control reaction was carried out without thigaet. Percentage inhibition was calculated by eggion:

% Inhibition = Absorbancg o —Absorbancees; x100
ADSOTDaRG o)
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RESULTS

3.1 DPPH scavenging activity

DPPH radical scavenging effects of various extreete at different concentrations (100-50YmL) is shown in
table 1. Though, it was found that the antioxidaotiential of leaves and root extracts was foundedower than
those of ascorbic acid (Figure 1&2). The study sdee that leaves extracts have prominent antioxidetivity; the
presence of phenolic compounds are mainly founéames extract and could be attributable to theeiesl high
antiradical properties of these extracts.

3.2 Reducing power activity

Figures 3 and 4 show the dose response curvekdaetucing powers of extracts (100-2@@mL) fromC. album
It was found that the reducing power increased withcentration of each sample. Significantly higbercentage
inhibition (80.59 £ 0.12) was evident in metharmbts extract (Table 2).

3.3 Hydrogen peroxide radical scavenging activity

The scavenging effect of extracts@falbumon hydrogen peroxide was concentration-depend®@-500ug/mL)
as shown in figures 5 and 6. Methanolic extratisaves displayed strong,8, scavenging activity (67.22 + 0.00)
whereas that of the standard, ascorbic acid exil®ii.37 percentage inhibitions (Table 3). The snging activity
for hydrogen peroxide of extracts fro& albumwas in the order of Methanolic leaves extract (MEEEthyl
acetate leaves extract (ELE) > Ethyl acetate rextisict (ERE) >Methanol roots extract (MRE) resiwety.

3.4 Phosphomolybdate assay

In the phosphomolybdate method, antioxidant capadfitextracts ofC. albumis shown in figure 7 and 8. It was
found to decrease in this order: ERE<ELE < MRE< MIRble 4). All results showed antioxidant activitydose
dependent manner at the concentration 100 H50IL.

3.5 Total phenolic content and flavonoid content

Total phenolic content was estimated by udhajin- Ciocalteureagent. Total phenolic content of the different
fractions ofC. albumextract was concentration dependent and expressg@ercentage of Gallic acid equivalents
(GAE) equivalent. Table 8 summarizes that totalnolie compounds in fractions varied widely, rangfrgm 12.60
and 8.2 expressed as percentage of phenolic contéeaves and 10.17, 6.9 of roots. MLE exhibited highest
total phenolic content. And as a result from tebfavonoid content was found to be 11.62 and 8.peacentage of
flavonoid content of leaves and roots are 11.783.9MIRE contains the highest flavonoid content.

3.6 Alpha amylase assay

C. albumextracts showedh vitro antidiabetic activity by using-amylase inhibition assay. The percentage of
inhibition was found in the order: MLE> MRE >ERE>LE Antidiabetic activity may be due to the phenolic
compound present in the extract.

DISCUSSION

In the present study, antioxidant activity was es##d by using then vitro assay such as DPPH,,®4,
Phosphomolybdate and Reducing power agsayitro antidiabetic activity was demonstrated by usingmylase
inhibition assay of th&. albumplant extracts. A significant relationship betweettioxidant activity of the plant
and diabetes was found out in the present study.

C. albumis the most widely used plant in the all over &ndt contains flavonoids, phenaols, saponin, glisdes [23,
38-40]. Quercetin, kaempherol, and rutin were isalgdrom theC. albumare reported to have antidiabetic activity
[41-44]. All the three compounds are also havingioaidant activity [45, 46]. The other speci€s, quinoahas also
antioxidant activity [47-49]Chenopodium abrosidedemonstrated the antidiabetic activity by usingmibzotocin
induced diabetes modél. murale ishaving antioxidant and antimicrobial activity [50]

In both insulin dependent (type 1) and non-insdiépendent diabetes (type 2), there is increasathiiwe stress
[51, 52]. Now, it is reported that free radicalayla major role in the diabetes and its complicetisuch as
Neuropathy, retinopathy and nephropathy [53]. Afranin the potential of polyphenols to lower oxidatistress and
thus protect pancreatf-cells they may also have direct antidiabetic dgtity influencing glucose homeostasis
through various mechanisms [54].

The DPPH assay is one of the most popular and érgttyuemployed methods to test the ability of commts to act
as free radical scavengers or hydrogen donorst@sadaluate the antioxidant capacity. The DPPHcads long-
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lived organic nitrogen radical with a deep purptdoc. When a solution of DPPH radical is mixed wah

antioxidant/reducing compound, its color turns frporple to yellow of the corresponding hydrazinBe Teducing
ability of antioxidants towards DPPH can be evadaty monitoring the decrease of its absorban&d&t528 nm
as the formed corresponding hydrazine DPPH2 yialg®llow [31]. In the present study among all théraects
methanol and ethyl acetate, methanol extract shosiguaificantly higher percentage inhibition and itigsly

correlated with total phenolic content.

The antioxidant capacity of the extracts was measuy using phosphomolybdenum method, based on the
reduction of Mo (VI) to Mo (V) by the test sampladathe subsequent formation of green phosphateijo (
compounds with a maximum absorption at 765 nm. dilesent study demonstrated that methanolic leaxtesce
exhibited the highest antioxidant capacity for gdfasmolybdate reduction. Recent studies also havarsththat
flavonoid content and related polyphenols contebsignificantly to the phosphomolybdate scavengiativity of
medicinal plants [55, 56]

Hydrogen peroxide is non reactive, but sometimeatitbe toxic to living cells, because in livindl ieis converted
into free radical called hydroxyl radicals (*OHgact with biomolecules, cause tissue damage ahdieath [57].
The hydroxyl radical is regarded as a detrimerptacies in pathophysiological processes and capdldamaging
almost every molecule of biological system and gbutes to carcinogenesis, mutagenesis and cyttpXb8].
Methanol leaves extract d. album efficiently scavenged hydrogen peroxide which nhey attributed to the
presence of phenolic groups that could donaterelesto hydrogen peroxide.

Several Epidemiological studies supports that djetistake of antioxidant they have protective effagainst the
development of diabetes by inhibiting the perod@atchain reaction [59]. Relationship between ¢basumption

of phenolic rich food products and a low incidepnteéiabetes, myocardial heart disease, and ceuains of cancer
[60-62].These include, amongst others, inhibitilg tkey carbohydrate digestive enzymesamylase andu-
glucosidase, DAR stimulation of insulin secretion from pancreatiglls, modulation of glucose release from the
liver and increasing glucose uptake in periphasalies [63, 64].

So, free radical scavenging and antioxidant effeay be responsible for its antidiabetic effectslpossible that
extract exert its effect by causing hypoglycemibe Exact mechanism is still unclear but it may be dntioxidant
and free radical scavenging effect of the plant gr$ence of flavanoids, tannins and other phewolinpounds in
the extracts.

Table: 1 DPPH radical scavenging activity of methaolic and ethyl acetate extract ofC. album

S.No Concentration %DPPH radical scavenging
) (ug/ml) MLE ELE MRE ERE Ascorbic acid
1 500 pg/ml 87.87+0.03| 85.64+0.07 62.11+0.02 58.98+0.18 92.513:0
2 400 pg/ml 76.09+0.00 | 68.88+0.04 52.47+0.00 55.64 +0J06 890823
3 300 pg/ml 59.01+0.05| 45.54+0.00 47.31+0.06 33.11+0.p8 74.Q08-0
4 200 pg/ml 41.48 +0.06| 34.26+0.03 27.05+0.08 16.03+0.03 58007
5 100 pg/ml 27.42 +0.00| 12.18+0.09 13.78+0.06 8.89+0.05 35.0080

(N=3), Data represents: mean + SEM; MLE=methanales; ELE= Ethyl acetate leaves extract; MRE=methaoot extracts; ERE= Ethyl
acetate root extracts

Table: 2 Reducing power radical scavenging activitpf methanolic and ethyl acetate extract o€. album

Concentration Ferric ion reducing activity
S.No (ug/ml) MLE ELE MRE ERE Ascorbic Acid
1 500 79.80+0.28 | 73.23+0.10 80.59+0.12 75.63+1.44 920516
2 400 66.98+0.03| 55.95+0.16 76.75+0.06 67.09 +0[12 860613
3 300 54.02+0.00| 44.00+0.31 60.51+0.91 55.90+0]11 A8
4 200 38.88+0.06 | 33.56+0.10 46.62 +0.06 43.67+0]08 580017
5 100 23.83 +0.74| 14.13#0.06 34.07+0.07 21.40 +0/03 BHWD6

(N=3), Data represents: mean + SEM; MLE=methanales; ELE= Ethyl acetate leaves extract; MRE=methaoot extracts; ERE= Ethyl
acetate root extracts
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Table: 3 H;0, radical scavenging activity of methanolic and ethyacetate extract ofC. album

S.No Concentration H,0, Radical scavenging activity of extracts
T (ng/mL) MLE ELE MRE ERE Ascorbic acid
1 500 67.03+0.18| 40.89+0.73 33.60+0.37 30.66+2/65 92.513:0
2 400 58.26+0.27| 33.05+0.27 28.00+0.46 22.93+0/53 85.6230
3 300 34.34+1.50| 24.36+0.0 20.26+0.26  20.98+0)30 74.008:0
4 200 24.36+0.48| 16.27+0.30 15.66+0.33  16.80+0/46 55.0120
5 100 16.80+0.17| 07.2+0.70] 8.00+0.40  11.73+0.P0 35.070.

(N=3), Data represents: mean + SEM; MLE=methanales; ELE= Ethyl acetate leaves extract; MRE=methaoot extracts; ERE= Ethyl
acetate root extracts

Table: 4 Phosphomolybdate activity of methanolic ath ethyl acetate extract ofC. album

S.No Concentration Phophomolybdate assay of extract
e (ug/ml) MLE ELE MRE ERE Ascorbic acid
1 500 45.63+0.51| 43.84+0.76 46.28+0.23 39.08+0/23 92.516:0
2 400 35.89+1.28| 38.97+0.50 35.25+0.70 33.73+1447 85.6230
3 300 24.03+0.91| 27.69+0.76 30.93+0.11 27.33+0{41 740008
4 200 12.28+0.13| 19.46+£0.26 27.53 +0.46 17.26+0J00 550004
5 100 3.58+0.25 | 9.22+0.88| 20.14+0.4f 12.46+1.10 35.0780.0

(N=3), Data represents

acetate root extracts

Table: 5 Alpha amylase activity of methanol and etyl acetate extract ofC. album

Concentration Alpha amylase inhibition activity
S.No (ng/mL) MLE ELE MRE ERE Acarbose
1 500 63.74 £0.06| 63.00+0.76 58.31+0.02 58.55+0/06 7806Hx
2 400 52.01+0.18| 54.2040.8] 49.90+0.10 51.00+0J00 65.228(
3 300 47.00+0.41| 50.10 +0.06 44.67+0.06 47.15+0/08 47050%
4 200 28.72+0.61| 30.48+0.13 5.03x0.02  28.27+0,03  30.%H(Q.
5 100 14.18+0.07| 14.70+0.0Q 11.95+#1.08 7.99+0.06  23.1B+

(N=3), Data represents

acetate root extracts
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Graph 1 showing results for standard curve of Galk acid

Table: 6 Showing results for standard Gallic acid

S.No. | Concentration(ug/mL) | Absorbance(STD)
1 0.463
2 50 0.590
3 75 0.711
4 100 0.822
5 120 0.901

Pelagia

Research Library

: mean + SEM; MLE=methanaies; ELE= Ethyl acetate leaves extract; MRE=metthaoot extracts; ERE= Ethyl

: mean + SEM; MLE=methaneales; ELE= Ethyl acetate leaves extract; MRE=metthaoot extracts; ERE= Ethyl
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Table: 7 showing absorbance of standard Quercetin

S.No. | Concentration(pg/mL) | Absorbance(STD)
1 25 0.380
2 50 0.471
3 75 0.590
4 100 0.683
5 120 0.811

Table 8 showing results of Total phenolic contengw/w) and flavonoid content (%w/w) of C. album extracts

S.No | Concentration (ug/mL) | MLE | ELE | MRE | ERE
1. 500° 12.60| 8.2 10.17| 6.9

2. 500 11.62| 7.2 11.73 5.58

a=Phenolic content, b=flavonoid content

0.9
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0.3
0.2
0.1

Absorbance

1

y =0.0043x + 0.2647
R?=0.9969

1

@ Absorbance

T T 1

0 50 100 150

Graph 2. showing results for standard curve of quezetin
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Figure: 1 showing percentage inhibition of DPPH omethanol and ethyl acetate leaves extract
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100 | DPPH % Inhibition for Methanol And Ethyl Acetate Roots
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Figure: 2 showing percentage inhibition of DPPH ofmethanol and ethyl acetate root extract
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Figure: 3 showing percentage inhibition of reducingpower of methanol and ethyl acetate leaves extract
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Figure: 4 showing percentage inhibition of reducingpower of methanol and ethyl acetate root extracts
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Figure: 5 showing HO, Radical Scavenging of methanol and ethyl acetatedees extract
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Figure: 6 showing HO, Radical Scavenging of methanol and ethyl acetate ots extract
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Figure: 7 showing phosphomolybdate Scavenging of rinol and ethyl acetate leaves extract
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Figure: 8 showing Phosphomolybdate scavenging of thenol and ethyl acetate roots extract
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Figure: 9 showing results for alpha amylase actiwt of leaves extract
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% Inhibition of root extract of alpha amylase activity

60 -
50 A
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Figure: 10 Showing results for alpha amylase actity of roots extract

CONCLUSION

Thus, our study shows th&henopodium alburextracts have antidiabetic and antioxidant effeEtathermore,
phytochemical and pharmacological investigations meeded to isolate and identify the active caretits
responsible for the activity.
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