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ABSTRACT

This work reports the determination of the totahtemts of flavonoids and phenolic acids of two aots of the
bamboo shoots and on this basis, studied the frdesal scavenging function of the ethanol and hyalaholic
extracts by the DPPH, total antioxidant capacityydrfbgen peroxide, superoxide and Lipid peroxidehoeétand
anti-inflammatory activity by the protein denatucat and HRBC membrane stabilization method. Themxental
results show that there are large amounts of flaw® and phenolic acids in the bamboo shoots. Tdtotne
research of antioxidant and anti-inflammatory aittivit shows that the extracts of the bamboo shbatse strong
free-radical scavenging power. By doing the relévanalysis for the contents and antioxidant andi-ant
inflammatory potential of the bamboo shoot extraats know that there is strong correlation betwten contents
of phenols and flavonoids in the bamboo shoots. ¢oncluded that the hydro alcoholic extract cintboo shoot
have strong antioxidant and anti-inflammatory ®ityi, thus provide scientific data for their fuethdevelopment
and exploitation.

Key words: DPPH, superoxide, anti-inflammatoryHRBC, antioxidant, free-radical etc.

INTRODUCTION

In earlier period, the free radicals have arousdénsive questioning among scientists. In humaty tiReactive
oxygen species (ROS) and reactive nitrogen spd@&S) are natural by products produced by endogenou
metabolic route and exogenous chemicals. They @rerexide anion (&), hydrogen peroxide @#D,), hydroxyl
radical (OH), nitric Oxide (NO). Free radicals may be due to specific metabalictions in the body or either by
the accidents of chemistryFree radicals could be each oxygen derived gogen derivetOur body has free
radical scavenging antioxidants present within,clvhare derived from dietary sources like teas, tagles and
fruits®. ROS are also dependable in progress of systefi@rimatory effect and then they trigger nucleatdes
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which induce the synthesis of cytokines. Later eaithn molecules and inflammatory mediators are falgoed. At
the site of inflammation, free radicals react wdifferent cell components thus leading to losswfction and cell
deattf. Inflammation is a complex process is associatitd pain and involves occurrences such as, thease of
vascular permeability, increase of protein dengimmaand membrane alteration

Since time immemorial many herbal plants have here to have therapeutically poterftidamboo as an herbal
drug is used in various traditional system of miedidike ayurveda It is about 90 genera and 1200 species of
bamboo found in the world and plays an importaminemic rolé. Bamboo a reliable woody unrefined material
related to urban and rural indiahe bamboo shoot is considered as one of thelyvigiglauded nutrient rich food
items due to the presence of high content of prpteinino acids, minerals, fibre, carbohydrates, landfat. The
major phytoconstituents are triterpines and stegligtosides which are responsible for the pharntagodl
activity'>. Bamboo contain flavanoids which have antioxidand reduce inflammation by promoting blood
circulation and inhibit allergic reactions. The iagpertensive, antitumour and antihyperlipidemiogerties of the
bamboo shoot have also been proven to possessstetoldowering activity”.The beneficial therapeutic effect of
these medicinal herbs is seen in their continued arsl proven scientificalty Bamboo is called as Green gold and
nowadays people are switching over the use of henedicine instead of the manmade drugs and hapactaus
nutraceutical properties and thus form a core fedtr research in many laboratryderbal plants contain a blend
of phytochemical such as phenols, flavonoids, teojmks, vitamins which acquire antioxidant activifjhese
phytochemicals and natural antioxidants revealxansive favourable organic outcome and could anbaiance
oxidation of biological molecules by scavengingefmadicals and chelating free catalytic métal$us, the main
aim of this study is to estimate the phenolic dadanoid content and evaluate the antioxidant antidiaflammatiry
activities of the two different extracts of bambshoot extracted by two different solvents (ethamadl hydro
alcohol).

MATERIALS AND METHODS

Collection, Authentication: The young bamboo shoot was collected from the fanear Doddabetta, Nilgiris,
Tamilnadu and was authenticated by Dr. S. RajasldFTaxonist’Survey of Medicinal plant and Collexct;
Department of Ayush, Emerald, the NilgiriEhe materials used for the study are fresh bamiboots that are
commonly used as raw food and medicine.

Chemicals and drugs: 2, 2-diphenyl-1-picrylhydrazyl radical (DPRH ferric chloride, sodiumphosphate
Phosphate buffer saline, Ammonium molybdate (4nwd)isn sulphate (28mm), Egg lecithin, sulphuric acid
phosphate buffer (7.4) ascorbic acid (200mm), Eectiloride (400mm),Trichloroacetic acid15%w/v, T tiéool
acetic acid (0.375%w/v), Trypsin, Dimethyl sulphaej Trypsin, Rutin Gallic acid, Aspirin, Diclofenaodium. All
the chemicals were purchased from Sigma Aldrich.

Methodology for extraction: The method used to dry bamboo shoots is shadegdriperiving extracts from
bamboo shoots was done by the cold maceratiorvielidby successive extraction method using ethambhagdro
alcohol. At the end of each respective extracttbe; extracts were filtered using Whatmal filter graf he filtrate
was concentrated under reduced pressure in vacuurd02C for 25 min using a rotary evaporator
(Buchi,Switzerland).The percentage yield of exsastas calculated. The extracts were used for tbénpnary
screening of phytochemicals.
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Qualitative phytochemical screening:A small amount of the dry extract was used forghgtochemical tests for;
phenols, flavonoids, alkaloids, glycosides, stesptdnnins, carbohydrates and proteins accordingdostandard
method.

Total phenolic content® The total phenolic content of two extracts was mess using colorimetric Folin-
Ciocalteumethod. The reaction mixture consisted 5 ml oftdiiusample to which 3 ml of distilled water and b
Folin-Ciocalteu reagent was added. After 3 minutak] 2 ml of 20 % N#&LO; solution and place the tubes in
boiling water bath for one min, cooled and the abance was measured at 760 nm. Standard graphregeared by
using different concentration of Gallic acid.

Total flavonoid content'®: The flavonoid content of different extracts wasasiged using an Aluminium chloride
colorimetric method. 0.5 ml of sample was mixedhw@t5 ml of 2% AIC} and incubated for 10 mins and the
absorbance was measured at 415 nm. The measureagenbmpared to a standard graph rutin.

Evaluation of in vitro antioxidant activity

Total antioxidant capacity': To 0.1 ml of the extract, 1ml of reagent soluti@h6M sulphuric acid, 28 mM
sodium phosphate, 4 mM ammonium molybdate combinezbpendorf tube) was added .The tubes were capped
and incubated at 350 C for 90 min. After coolingrtmm temperature the absorbance was measuredbatb9
against blank. Ascorbic acid was used as the stdrata the total antioxidant capacity is expresse@quivalents

of Ascorbic acid.

DPPH radical quenching activity'® The DPPH assay was carried out according to proescf Brand-William et
al, with minor modifications. Different volumes (120, 30, 40, 50, 60, 70, 80, 90, and 100of ethanol and hydro
alcoholic extracts were mixed with DPPH radicafriethanol (2.2 mg/l, 20(l) in a 96-well micro plate. The final
volume of each well was made up to 3d(by adding the appropriate amount of methanol. @hsorbance was
measured at 515 nm. The DPPH concentration in eéhetion medium was calculated from a calibratiorveu
derived from serial dilution of the DPPH standartie control (containing all reagents except thé tesnpound)
and standards were subject to the same procedweorific acid was used as the standard. The freeatad
scavenging activity was expressed as the perceritdgbition of free radical generation by the saejphnd
calculated using the following formula:

% of inhibition = (ABS Control — ABS Sample) 100
o OF InDIton = ABS Control

Where: ABS control is the absorbance of the control andsAample is the absorbance of the extract

Alkaline DMSO radical scavenging activity'®: To 0.5 ml of various concentration of the extradtsnl alkaline
DMSO and 0.2 ml NBT 20mM (50 mg in 10ml phosphatéfdr pH 7.4) were added. Different concentrati(2s-
500 g/ml) of the test solutions were added andrdlsee was recorded at 560 nm against the coitsobrbic acid
was taken as standard

(ABS Control-ABS Sample)

x 100
ABS Control

% of inhibition =

Where: ABS control is the absorbance of the control AB& sample is the absorbance of the extract.

H,O, radical scavenging activity™ Hydrogen peroxide scavenging activity of the astrwas determined
according to the method given by Ruch et al (19895rogen peroxide solution was prepared in phogpbaffer
(pH 7.4). Extracts (1-ig/ml) were added to hydrogen peroxide solution (@l5 After 10 min the absorbance of
hydrogen peroxide was determined at 230 nm againbtank solution containing phosphate buffer withou
hydrogen peroxide. Ascorbic acid was used as fleeerece compound.

% of inhibition = (ABS Control — ABS Sample) 100
o OF InDIHon = ABS Control

Where: ABS control is the absorbance of the control aBbSAample is the absorbance of the extract
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Lipid peroxidation assay’: The mixture (Egg phosphatidylcholine in 5 ml sa)invas sonicated to get a
homogeneous suspension of liposome. Lipid peroxidatvas initiated by adding 0.05 mM ascorbic aadat
mixture containing liposome (0.1 ml). The pink ammgen was extracted with a constant volume of asltand
absorbance of the upper organic layer was meastis8@ nm. The experiment was performed in tripdcat

(ABS Control — ABS Sample)
X

ABS Control 100

% of inhibition =

Evaluation of in vitro anti inflammatory activity

Protein denaturation method: The reaction mixture (5 mL) consisted of 0.2 mLeafg albumin (from fresh
hen’s egg), 2.8 mL of phosphate buffered salineSPBH 6.4) and 2 mL of varying concentrations dfa@bl and
hydro alcoholic extracts dambusa arundinacaeso that final concentrations become(1000, 500, 228, 62.5,
31.25ug/ml). Similar volume of double-distilled watserved as control. Then the mixtures were ineubat
(37+2) °C in a BOD incubator (Labline Technologiés) 15 min and then heated at 70°C for 5 min. Afoling,
their absorbance was measured at 660 nm (SHIMADRRAW1800) by using vehicle as blank. Ibuprofen a fimal
concentration of (1000, 500, 250, 125, 62.5, 31g2%l) was used as reference drug and treated siyniiar
determination of absorbance. The percentage imdibiof protein denaturation was calculated by usthg
following formula:

% inhibition = 100x (At/ Ac - 1)

Where: At = absorbance of test sample,
Ac = absorbance of control.

The extract/drug concentration for 50% inhibitid4) was determined by plotting percentage inhibitigith
respect to control against treatment concentration.

HRBC membrane stabilization method HRBC membrane stabilization method has been usstlitty the anti-
inflammatory activity. Blood was collected from thealthy volunteers and mixed with sodium citratiee blood
was centrifuged at 3000rpm and packed cells weshadwith isotonic saline (0.85%, pH 7.2). The psaiture
contains 50ul phosphate buffer [pH 7.4, 0.15 M]QiL0hypo saline [0.36 %], 25ul HRBC suspension[1®/84)

with 25ul of plant extracts of various concentratio (1000, 500, 250, 125, 62.5, 31.25ug/ml), stahdiug
Diclofenac sodium (1000, 500, 250, 125, 62.5, 3idBl) and control [distilled water instead of hypaline to
produce 100 % hemolysis] were incubated at 37°rC3@min. The hemoglobin content in the suspensias
estimated using Multimode Micro-plate Reader at 860 The percentage hemolysis produced in thespoesof
distilled water was taken as 100 %. Percentad¢RBC membrane stabilization or protection was daled using
the formula

% Stabilization = 100 — [(Optical Density of Drug)+ (Optical Density of Control) x 100]

Satistical analysesThe results were presented as meanSD.All analyses carried out in triplicates. Statistical
data were performed by one way analysis of variaBggnificant differences between groups were deitezd at
P<0.05. Microsoft excel 2007 were used for the lgicgl and statistical evaluations.

RESULTS

Preliminary Phytochemical screening: Our preliminary phytochemical screening for shoatfs Bambusa
arundinacae(table 1) revealed the presence of phenols, cgdrates, glycosides, steroids, flavonoids, proteims
tannins while alkaloids and tannins were absent

Total phenols and flavonoids: The total phenolic content of ethanol and hydrooladdic extract ofBambusa
arundinacaewas measured by Foline Ciocalteau reagent in tefrgallic acid equivalent was 34.6mg/ml and 78.48
mg/ml. The flavonoid content of the plant samplé&giated as rutin equivalent was 81.44mg/and 108w@ml.
The result shows that the phenolic and flavonoidteat in the hydro alcoholic extract is more whempared to
the ethanolic extract. It has been acknowledget fthgonoids show antioxidant activity and theiroperty on
human nutrition and health are significant. Thecoote strongly recommends that the phenolics aref chi
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components of this plant, and some of the pharmagaml result could be recognized to the preserfcthie
invaluable component.

Table (1) Preliminary phytochemical screening

Phytoconsituents | Ethanolic Extract | Hydroalcoholic Extract

Phenol + +
Flavanoids + +
Alkaloids - -
Glycosides + +
Steroids + +
Tannins - +
Carbohydrates + +
Proteins + +

1.2 -
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0.8 -
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Fig 2: Standard Graph for Flavanoid
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Table: 2 Total phenolic and Flavonoid

Sample TPC (mg gallic acid/100 ml) | TFC (mg rutin/100 ml)
Ethanolic 34.6641.288526 81.444.325041
Hydroalcoholic | 78.48#.900907 108.484.056141

In vitro Antioxidant Activity

DPPH radical scavenging activity: The antioxidant activity of different concentratiofiBambusa arundinacae
was determined. The results showed that the estpagsess antioxidant activity. The free radical/enging effect
is increased with the increase in concentratiore 3, value of hydro alcoholic extract is ( 405ug/miytmiwhen
compared to ethanolic extract (266 pg/ml).The aidient value for ascorbic acid was determined tdl5&.5ug/
ml.This shows that the antioxidant effect of hydfooholic extract is less than the concentratioaszorbic acid
Total Antioxidant capacity: The assay is used to measure the amount of totalxalants present in the plant
extracts. The assay is a quantitative one sincedtieity is expressed as numbers of equivalen@sabrbic acid.
Comparison of the total antioxidant capacity of &x¢ract to standard ascorbic acid the antioxidemivity of the
extracts exhibited increasing trend with the insieg concentration. While the standard antioxiddst showed the
same trend as the concentration increased thetgetiso increased. The igvalue of the hydro alcoholic extract is
0.043+0.002 and the ethanolic extract is 0.0831#8u@dml. This shows that the hydro alcoholic extréct
comparably high when compared to the standardlamdthanolic extract

Hydrogen peroxide scavenging activity:The OH radical scavenging assay shows the abifitgtbanolic and
hydro alcoholic extracts to inhibit OH radical matgid deoxy ribose degradation reaction mixture. rEiselts are
shown in the tab 3. The g values of the ethanolic and hydro alcoholic extraere 50.39+1.477.g/ml,
35.42+0.5hg/ml respectively. The I§ value for ascorbic acid is 41.12+0.68/ml. Hydro alcoholic extracts of
Bambusa arundinacae shoatisowed |G, with higher concentration when compared to thedsed.

Superoxide scavenging activity:In superoxide anion scavenging assay, ethanolicagxtshowed maximum
superoxide anion scavenging activity and the resafle presented in Table 3. Thed®alue of hydro alcoholic
extract (67.33+0.763) was higher than ethanol @BL846).The two extracts suppressed deoxyribogeadation

in a concentration-dependent manner. Ascorbic weisl used as reference standard. In this assaytphedlue of

Ascorbic acid was more than the two extracts. Tygrdnalcoholic extract showed higher activity wheemrmpared to
the standard ascorbic acid.

Lipid peroxidation activity: The lipid peroxidation inhibition activity ddambusa arundinacagas compared with
standard ascorbic acid. The shCof Ethanolic and hydroalcoholic extract exhibitethibition at 25@g/mL,
respectively (Tab. 3). Both the extract showed akmmoderate inhibitory activity to that of Ascorkécid. A
positive correlation of lipid peroxidation inhitbth with free radical scavenging activities was obse.

Table 3: Antioxidant activity of Bambusa arundinacae

Name of the extracts DPPH Total antioxidant Hydrogen Superoxide Lipid
capacity(TAC) Peroxide dismutase peroxidation
(H205)(ICs0) (SOD) (LPO)
Ethanolic extract 405+1.03 0.083+0.003 50.396+1.477 95.89+1.846 49.123+1.022
Hydroalcoholic 266.7+4.37 0.043+0.002 35.42+0.5585 67.37+0.950 48.55+1.502
extract
Aspirin 150.5+1.2 1.02+0.4220 41.12 +0.691 100.5+0.693 50.23:0.9381

Each value is expressed as mean+SD n=3

Anti inflammatory activity

Protein denaturation method: In the present investigation, the in vitro antimimatory effect of ethanol and
hydro alcoholic extracts of bambusa arundinacaeevabkiated against denaturation of egg albumin.rékelts are
summarized in Table 4. The present findings exbib& concentration dependent inhibition of pro{@ibumin)
denaturation by ethanol and hydro alcoholic extratBambusa arundinacataroughout the concentration range of
1000 to 15.625 pg/ml. Ibuprofen (at the concergratiange of (1000 to 15.625ug/ml) was used aseete drug
which also exhibited concentration dependent iitibib of protein denaturation. Ethanol and hydrachlolic
extracts possessedsiGralue 700 pg/mL and 212 pg/mL at the concentrataomge of 125 pg/ml whereas that of

312



B. Vanitha et al Der Pharma Chemica, 2016,8 (20):307-316

Ibuprofen was found to be 118.33 pg/mL. Howeveg, éffect of Ibuprofen was found to be more when garad
with ethanol and hydro alcoholic extractsBafmbusa arundinacae.

Antioxidant Activity
450 -
400
£ 350 -
@
E 300 -
v
w 250 - .
g m Hydroalcoholic
35 200 -
E 150 - B Ethanolic
S 100 - Standard
0 =
DPPH H202 SOD LPO
Activicity of extracts
Table: 4 Antiinflammatory activity of Bambusa arundinacae (IGs value)
Name of the extract | Protein denaturation| Membrane sbilization
Ehanolic extra 70042 6541+0.8568"
Hydroalcoholic extrar 212+ 44.29333+0.6325¢
Ibuprofen 118.3333+0.946 -
Diclofenac - 55.562+0.5513
Anti-inflammatory Activity
800 -
£ 700 -
8
£ 600 -
E 500 B Name of the extract
..g 400 - B Ethanolic
3 300 - Hydroalcoholic
©
; 200 M Ibubrofen
g 100 - )
0 [ N | m Diclofenac
1 2 3 4 5 6 7
Activity of the extracts

HRBC Membrane stabilization method: Ethanolic and hydro alcoholic extracts BBmbusa arundinacae
prevent hypo tonicity induced membrane lysis (HRBE&mbrane stabilization method) to extent of 654d &4.2
respectively at the concentration of 500 pg/ml Wwhi comparable to that of the standard drug Déslat sodium
55.56 (500pg/ml). The anti-inflammatory activity dfie both methanolic and hydroalcoholic extractss wa
concentration dependent
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DISCUSSION

The phenolic and flavonoid compounds in plants @ionhydroxyl group, which act as a good scavengatsare
known as powerful chain breaking antioxiddhtsThey are a group of polyphenolic compounds whgohtain

several biological properties such as anti-inflartung antihepatotoxic, antiulcer and anticancenPfzhenols are
vital nutritional antioxidants acquire an idealustural chemistry for free radical scavenging\éist The present
study indicated that the hydroalcoholic extractehgwod scavenging activity when compared to ethaeatract.

DPPH radical scavenging activity is one of the \wdesed preliminary test for the plant extfddt is the direct and
reliable method for determining radical scavengmgiorf”. Transfer of an electron or a hydrogen atom of
antioxidants to DPPH neutralizes its free raditeracte?. In the present study the percentage of scavereffegt

of DPPH radical was concomitantly increased with iticrease in the concentration of both the exrdetom the
results it is known that the species BAmbusa arundinacagossess hydrogen donating capabilities for
hydroalcoholic extract and does free radical scgven.Furthermore it was noticed that hydroalcolesliract has
more pronounced scavenging activity than the retli@extract of the standard ascorbic acid.

The total antioxidant activity of the extracts wagasured spectrophotometrically based on the dewelot of
phosphomolybdenum compféx The assay is effectively used to enumerate tta &mtioxidants present in the
plant extracts. The method is a quantitative oneesthe activity is expressed as numbers of equritglof ascorbic
acid. The study demonstrated that the antioxidetitity of the extracts showed increasing trenchwite increasing
concentration of the plant extract. While the staddascorbic acid also showed the same tendencheas
concentration increased, the activity is also iases

Hydrogen peroxide being a weak oxidizing agent iaesl the essential thiol (-SH) groups and direicthctivates a
few enzymes. It can easily traverse cell membramnesrapidly enter inside the cell,® perhaps reacts with €u
and possibly F& ions to form hydroxyl radical which is the sounfemany of its toxic effect&. It is therefore cells
are biologically beneficial to control the accuntida of hydrogen peroxide.Bambusa arundinacdescavenged
H,O, and this may be credited to the existence of plseand tannins which could donate electrons, thereb
neutralizing it into water. It was observed thatltoalcoholic extracts ofBambusa arundinacaehhibition is high
when compared to ethanolic extract.

Superoxide anions induce oxidative damage in lipidgeins and DNA by the formation of reactive oxygen
species such as hydrogen peroxide hydroxyl radiodlsinglet oxygefi*From molecular oxygen the superoxide
are produced via nonenzymatic reaction by oxidagineymes this study reveals that the hydro alcotediract of
Bambusa arundinacalas the potential to scavenge superoxide anioes wbmpared to the ethanolic extract.

Lipid per oxidation caused by reactive oxygen sgednduce membrane damage by peroxiding lipid nesiet
particularly the polyunsaturated fatty acidSecond radical which is formed in the initial ré@c reacts with the
macromolecule, generating chain reaction and cgustular abnormalities. Lipid per oxidation isnsidered one

of the most important index of antioxidant activityere, lipid per oxidation inhibition activity dfydro alcoholic
extract was higher than other extractives. Theseltsedemonstrate thBambusa arundinacagan prevent cellular
abnormalities caused by free radicals by breakimgrdthe chain reactions responsible for lipid pedation.For
treating several diseases caused by free radltaBaimbusa arundinacaés considered as a good source of natural
antioxidants.

Protein denaturation bioassay method is an in-vitethod to evaluate the potential anti-inflammatacyivity of
the plant extracts. It is a recognized fact thatadigration of protein leads to inflammation anthatic diseases
¥ Preventing protein denaturation by plant produatsuld be a worth full research for anti-inflammatarug
therapy. The standard drug diclofenac sodium aedettiracts exhibited dose dependent percentagbitiohi of
heat induced denaturation in fresh egg albumirprotein denaturation method, percentage inhibitigth respect
to control is a measure of protein stabilizatfoFhough the hydro alcoholic extract of bambusa @inacae showed
moderate free radical scavenging activity, its @ffen inhibition of protein was found to be bettesn the ethanolic
extract and was comparable with the standard @inkd sodium.

The HRBC membrane stabilization method is a rediablitro method to know the anti inflammatory activity. €rh
erythrocyte membrane is similar to that of the §moal membrane. Lysosomal stabilization is impuria
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preventing the release of lysosomal constituentsh sas bacterial enzymes and proteases, whichefudhuses
tissue inflammation and damage upon extra cellidbrase. Various disorders are caused by inflanomatue to

the release of the lysosomal enzymes. The nonidé&rdrugs stabilize the membrane by inhibiting ygsomal

enzymes. Stabilization of RBCs membrinturther establishes the mechanism of anti-inflanemyaaction of

different extracts oBambusa arundinace&oth the extracts were shown inhibiting the healtuged haemolysis
compared with standard Aspirin. Membrane stabilizats an additional mechanism to provide the tssidr the

anti inflammatory effect.

CONCLUSION

In conclusion, here | reported that timevitro assays revealed that the plant extracts contdfitisnt amount of
phenols and flavonoids which act as an importantc®of natural antioxidant and anti inflammatocyivdaty which
might be useful as preventive agents against axilatress and inflammation. The present studyigealevidence
that the hydro alcoholic extract had potententi@rapeutic activity compared to the ethanolic ettrédence
currently thein vivo evaluations of these extracts are in progresshéustudies should be carried out with the
isolated compounds.
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