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ABSTRACT

Ruellia tuberosa is a tropical plant in Acanthacefsnily that has been used as folk medicine ancelwid
distributed in South East Asia. This study was ceotetl to determine phytochemical content, antioxiceand
anticholinesterase activity of chloroform extraételuding leaves, stem and root of R. tuberosalect#d from
Chiang Mai, Thailand. Total phenolic, flavonoid,ntan and alkaloid contents were determined for llthe
extracts.1,1-diphenyl-2-picrylhydrazyl (DPPH) radicscavenging assay, nitric oxide scavenging asssgticing
power and ferric reducing antioxidant power (FRARgre used as an antioxidant models. Anticholinaster
activity was determined using Ellman’s assay. Tdwults showed that R. tuberosa leaves extractialisg the
highest phenolic, flavonoid, tannin and alkaloidntents with 0.1640.01 pg gallic acid equivalent/gtract,
1.5540.13 pg quercetin equivalent/g extract, 0.20#8) pg tannic acid equivalent/g extract and 1.624049
strychnine equivalent/g extract, respectively. leeaxtract also had the highest potential to scaeeD&PH and
nitric oxide radical while stem and root extractutd inhibit both acetylcholinesterase and butyrglthesterase at
concentration 200 pg/ml with low free radicals seaging.

Keywords: Ruellia tuberosaphytochemistryantioxidants, anticholinesterase, free radical soging

INTRODUCTION

Imbalance between free radicals and antioxidamtdig to oxidative stress which are caused of rmnrounicate
diseases including cancer, cardiovascular disedidsetes and Alzheimer's disease[l1,2]. Alzheimdisease (AD)
is a chronic disease and neurodegradative disarfiie brain leading to change in cognition andavidr in elder
population. Higher levels of protein oxidation dipid peroxidation could found in AD patients beesa the brain
contains high unsaturated fatty acid and ferrous levels which important keys catalyst of brain dative
stress[3,4]. Many reports indicated that phytocleami containing in dietary and herbal medicine saavenge
excess free radicals in cells. Synthetic substanespecially, butylated hydroxytoluene and butylated
hydroxyanisole, have been used as an antioxiddostaces in food industry but they can induce toggponse to
the liver and carcinogenesis. Natural antioxiddrds been interested due to their safety and chease than
synthetic antioxidants[5]. 40-80% of populationgach countries have been used traditional mede&specially,
herbal medicine and their active compounds forr themary health care[6].

Ruellia tuberosaa tropical plantin Acanthaceae family, is widdigtributed in South East Asia and has been used
as folk medicine. In traditional medicine, it haseh used as anti-diabetic, antipyretic, analgesithypertensive,
anticancer, and antidotal toxic agents[7-9]. Ryaesistudies showed that this plant contained sterdérpenoids,
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long-chain aliphatic compounds and flavonoids [2)-1Moreover, the aerial part extracts showedaaidant and
anti-inflammatory activities. In Northern Thailanithjs plant has been used for anti-inflammatioripxification of
poisons and prevent diseases, but no evidencespimor their properties. The objective of thisdstuvas to
determine phytochemical contents, antioxidant anitlaolinesterase activities 8. tuberosa

MATERIALS AND METHODS

Chemicals

DPPH (2, 2- diphenyl-1-picrylhydrazyl), quercetifolin-ciocealtue reagent 5, 5'-dithiobis-(2-nitrolzeic acid)
(DTNB), 2, 4, 6-tris (1-pyridyl)-5-triazine (TPTZpcetylcholine iodide were purchased from Sigmadrigh (St.
Louis, MO,USA).

Plant material

R. tuberosawas collected from Hang Dong district, Chiang eivince, Thailand. The plant was authenticated by
Mr. J. F Maxwell, Department of Pharmaceutical 8ce& Faculty of Pharmacy, Chiang Mai Universityaildnd.

A voucher number is 023195.

Preparation of plant extract

Dried materials including leaves, stem and roothef plant materials were cut into small pieces gralnd to
powder. The powder was extracted 3 times withrofilom, then filtrated with What man No.1 and thdocoform
extract was evaporated under vacuum to obtain cxttact.

Determination of phytochemical contents

Total phenolic content

Total phenolic content was determined using Folioe@lteu reagent according to Kusirisin method[1Bijefly,

0.5 ml of plant extract and 4 ml of 1 M sodium aarhte was added in 5 ml 10%Folin-Ciocalteu reagéné
mixture was allowed to stand for 15 min in the dankl the absorbance was measured at 765 nm. Eh@henolic
content was calculated and expressed as pg of galli equivalent per g extract.

Total flavonoid content

Total flavonoid content was measured following thethod of Kusirisin et al[13]. Briefly, the mixtur@ntained
with 1.5 ml of plant extract and 2.8 ml of distdlevater in tubes. Then, 0.1 ml of 10% aluminiunocidle and 1 M
potassium acetate were added. The mixture was stbombm temperature in the dark for 30 min. Theoabance
was measured at 415 nm and compared with a stasdard of quercetin solution. The result was exggdsas g
of quercetin equivalent per g extract.

Total tannin contents

Total tannin content was estimated using spectrgpheter with modified the method of Kusirisat al [13].
Briefly, 0.5 ml of each the extracts were mixedhait ml 10% Folin-Ciocalteu reagent and 4 ml of 8%7sodium
carbonate. The reaction mixture was allowed todsfan 30 min at 40°C. Subsequently, absorbancemeassured
at 765 nm and total tannin was expressed as tacidcequivalent.

Total alkaloid content

Total alkaloid content was determined by modifiee method described by Kasempitakpogtga[4]. Briefly, 1 ml

of the plant extract solution was transferred foasatory funnel. Then, 5 ml of phosphate bufferfH and 5 ml of
bromocresol green solution were added. The absoebahthe complex in chloroform layer was measwated70
nm. The result was calculated and expressed a$ stg/ochnine equivalent per gram extract.

DPPH radical scavenging assay

DPPH radical scavenging assay was determined dogotd the method of Jaikaaga[14]. Briefly, various
concentrations of the extracts were added intan®.@f 0.004% DPPH solution in methanol. The reactiixture
was incubated in the dark for 30 min. The absorbamas measured at 515 nm and used quercetin asitevgpo
control. The results were calculated and expregspdrcentage of inhibition.

Nitric oxide scavenging assay

Nitric oxide scavenging assay was measured by sg@eitometer which described by Kumartral [15]. Briefly,
various concentrations of extracts were mixed wi?hmM sodium nitroprusside and phosphate buffénsalH 7.4
to make volume up to 3 ml. The solutions were irdall at 25°C for 150 min. 2 ml of Griess reage®t &Lilfanilic
acid and 0.1% naphthylethylenediamine dichlorid@.B% phosphoric acid) was added into 0.5 ml ofsthietions
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and stood at 25°C for 30 min. The absorbance wasumned at 540 nm and used quercetin as a posititeot. The
results were calculated and expressed in percenfaghibition.

Ferric reducing antioxidant power (FRAP) assay

The FRAP assay was measured according to the methBe&nzie and Strain [16]. Briefly, FRAP reagevds
contained with 300 mM acetate buffer pH 3.6, 10 ®M4,6-tripyridyl-S-triazine (TPTZ) solution in 4&@MHCI
and 20 mMferric chloride. The plant extracts weliged with 3 ml of the FRAP reagent and stood atG3¥#r 10
min. The absorbance of reaction mixture was medsatr&93 nm and quercetin was used as positiveaiont

Reducing power assay

The reducing power was determined by the metho@yafizu [17]. Different concentrations of the extsawere
mixed with 2.5 ml of phosphate buffer (200 mM, pH)6and 1 ml of 1% potassium ferricyanide. The om&twas
incubated at 50°C for 20 min. Then, 1.5 ml of 1@¢#htoroacetic acid was added and followed by éRrgation at
3000 rpm for 10 min. 1 ml of the upper solution waised into 1 ml of distilled water and 0.5 ml ofi@ ferric
chloride. The absorbance of the mixture was medsar&00 nm and quercetin was used as positiveatont

Acetylcholinesterasse Inhibition

The acetylcholinesterase activity was measuredyusiiman serum and human red blood cell membraaesasrce

of acetylcholinesterase. The protocol was approaecbrding to the Ethical Committee for Human Redea
Faculty of Medicine, Chiang Mai University (Resdat®: 1032/Study code No. FAM-12-1032-EX). Protoeds
modified Ellman’s reaction [18]. In this study,lctoform extracts of different parts &. tuberosavere examined

for their effects on the AChE activity. The assaytore was contained 0.2 mM 5,5'-dithiobis (2-nlemzoic acid)
(DTNB) in 50 mM phosphate buffer pH 7.4 and 20 fthaman serum or RBCs's membrane which prepared as
previous method of SrivastavaeNal[19]. 100 ul of acetylthiocholine iodide (ATI) waslded into the mixture and
mixed rapidly. The changing of absorbance at 405wan recorded 30 sec interval for 2 min. The atiwas
calculated follow as equation: AChE (U/L) &A x 23,400

The reaction mixture containing all the componentsept the plantextracts were used as a control.

Statistical Analysis

All experiments were studied in triplicates andadesere expressed as mean + standard deviation ($B8. half
maximal inhibitory concentration (kg value was calculated using GrapPad Prism 5proguaatysis of Variance
(ANOVA) following with multiple comparison by Tukéy test were performed to analyze the differentvieen
groups. Ap-value less than 0.0p<0.05) was regarded as significance.

RESULTS AND DISCUSSION

Extraction and phytochemical contents

Air dried and ground plant material of differentrippawas extracted at room temperature with chlomoforAfter
removing of the solvent, leaves Rf tuberosagave the highest yield extract with 0.52% mg/g@dniveight and part
of stem and root were found to be 0.24 and 0.22&ngirespectively. Chen and his colleagues exulatie stem of

R. tuberosdrom Taiwan with chloroform giving 0.3% of yieldtact[20] and Rajan and group workers extracted
leaves oR. tuberosaollected from Tamil Nadu, India gavel.11% yieldragt[21].

The chloroform extracts were determined phytochamiontents including total phenolic, total flavishototal
tannin and total alkaloids. The results of phytooleal contents are shown in Table 1.The leavegifnaovas
displayed the highest total phenolic, total flavioihdotal tannin and total alkaloid contents. Thare several
studied on dietary polyphenol, especially phendlé;onoid, tannin and alkaloids which have beeedu® decrease
the diseases caused from free radidalstuberosavas composed of flavonoid, steroid, triterpenaid alkaloid.
The distribution of phytochemicals in solvents shinat terpenoid and flavonoids are mainly founalitoroform
extracts[22]. Cirsimaritin, cirsimarin, cirsiliol'4lycoside, sorbifolin and pedalitin are flavonsithat found irR.
tuberosaextract[23].

Phytochemical substances in chloroform extractaioatl carbohydrate, glycoside, flavonoid, sterofidapin and
phenolics ,but alkaloid, amino acid but not sapfiih Difference of phytochemical contents may defed on
weather, season [24]or location[25].
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Table 1: Bioactive compounds of chloroform extracof R. tuberosa

p t Part

arameters Leaves Stem Root
Yield extraction (%mg/g DW), 0.52 0.24 0.22
Total phenolic (ug GAE/Q) 0.16+0.01 0.03+0.03 0.0@4
Total flavonoid (ug QE/g) 1.55+0.18 0.29+0.04 0.0108
Total tannin (ug TE/Q) 0.20+0.04 0.08+0.01 0.1040/0
Total alkaloid (ug SE/g) 1.62+0.00 0.18+0.01  0.0440

Data are presented as the mean * standard deviatior 3)
DW = dry weight, GAE = Gallic acid equivalent, QEQuercetin equivalent, TE = Tannic acid equival&H, = Strychnine equivalent

Free radical scavenging activity

The antioxidant activity of various part Bf tuberosaxtracts were evaluated in vitro model. Each rwblased on
one feature of antioxidant activity. The scavengaetjvity of R. tuberoseextracts were dose-response manner and
the results are showed in Fig.1. Theg@alues were calculated using linear equation. Gaier was used as a
positive control for free radical scavenging dugt@rcetin can be found in several plants and Bggvialue 14.10
png/ ml. The leaves extract was the highest DPPlitaihdcavenging activity with 15 value was 4.71 mg/ml and
root and stem extract were 10.06 and 21.24 mghspeactively.
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Figure 1: DPPH radical-scavenging activity of chlooform extracts of R. tuberosa

Nitric oxide is an important chemical involved imetregulation of various physiological processes iological
systems including immunological, neuronal and aara$cular systems. Increasing of NO level is eeldd several
diseases. All the extracts &. tuberosawere low potency to scavenge nitric oxide (data stown).The leaves
extract at concentration 1 mg/ ml was presentedegmeNO scavenging with value 36.08+0.33%, the stetract
was scavenge 12.77+2.37% while, the root extract m@ potency to scavenge NO at the same concemtrati
Quercetin was high potency to scavenge NO radithl walue 0.94+0.02 mg/ ml.

FRAP assay is used for determination of antioxigemwer to reduce ferric ion to ferrous ion. A smeglectron from
plant extract was transferred to ferric ion. Tasults showed that the leaves, stem and rootdraivere potential
to transfer electron to ferric ion with value 11498.48, 13.60+0.66 and 12.46+0.81 ug quercetin \edgint,

respectively. The results are shown in Table 2.
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Table 2: FRAP (F€* equivalent mM)of the chloroform extract of R. tuberosa.

Concentration (ug/mL) Absorbance value at 593 nm
Leaves Root Stem Quercetin
15.625 0.064+0.006| 0.075+0.005 | 0.066+0.003 | 0.432+0.081
31.25 0.063+0.00°1| 0.080+0.005 | 0.065+0.001 | 0.690+0.142
62.50 0.068+0.00°1| 0.085+0.003 | 0.071+0.003 | 0.858+0.062
125 0.070+0.00% | 0.0890.0186 | 0.076+0.003 | 1.522+0.126
250 0.084+0.018| 0.090+0.008 | 0.090+0.003 | 2.689+0.279

Samples represented with different small alphabetssignificantly different from other samples (p8®)

Reducing power method is used for measuring thetrele-donating capacity of antioxidant or plantragts. An
antioxidant reaction was conversed Fe(lll)/ feraiaige complex to Fe(ll) form. The results are shawTable 3.
The chloroform extract dR. tuberoshad low potency to scavenge free radical or dogatiactron because of low
flavonoid and phenolic contents[26-28].

Table 3:Reducing power of chloroform extract ofR. tuberosa

Concentration Absorbance at 700 nm
(ug/ml) Leaves Root Stem Quercetin
15.625 0 0 0 0.26+0.16|
62.50 0 0 0 0.78+0.0%
250.00 0.02+0.01| 0.01+0.0%f | 0.02+0.0%f | 1.02+0.03
1000.00 0.06+0.03| 0.06+0.03 | 0.09+0.08 | 1.15+0.04

Samples represented with different small alphadetssignificantly different from other samples (p8®).

Anticholinesterase activity

Acetylcholinesterase is an enzyme that hydrolysesykcholine in cholinergic synapses system. litioib both
acetylcholinesterase and butyrylcholinesteraseifictiave been accepted as a model for treatmemamagement
AD, senile dementia, ataxia and myasthenia grafisetylcholinesterase is presented in erythrocyeenbrane and
cholinergic system and its function is damage neansmitter, acetylcholine, to choline and acetate.
Butyrylcholinesterase or pseudocholinesterasepsessed in plasma and can hydrolyze toxic substaesmecially,

organophaosphate and carbamate[29]. Decreasingtgfylcholinesterase activity may increase adveféects of
the toxins.

The chloroform extract of the stem and rootRoftuberosat concentration 200 pg/ml had ability to inhibdithp
AChE and BChE activities significantly when comphneith control group (p<0.05). For, the leavesraot
inhibited BChE activity but did not inhibit AChE gty and the results are shown in Fig. 2. Lowyphenol
contents might cause of less potency to inhibit éheymes. However, the low ability of butyrylch@sterase
inhibition might meant low side effects to this gmes after consumption.
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Figure 2: Acetylcholinesterase and butyrylcholinsterase activity remaining after treatment with chbroform extract of R. tuberosa.
CONCLUSION

Our results showed that the chloroform extractRoftuberosgrown in Northern Thailand had phytochemicals
contents including, phenolic, flavonoid, tannin aaikialoid contents. The chloroform extract of gtem and root
could inhibit both acetylcholinesterase and bugglinesterase at concentration 200 pg/ml but lotivigy in free
radicals scavenging. Therefore, the chloroformasttmay not suitable for AD drug development. #heo solvent
extracts oR. tuberosaneeds to be investigated and identified phytochahgompounds.
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