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ABSTRACT

Herbs have been used as traditional medicine for centuries and believed to possess antioxidant properties. We
screen aqueous extracts from 40 medicinal plantsin Thai traditional medicine that believed to reduce the risks of
cardiovascular diseases, diabetes and cancers. Total antioxidant activity was measured by Trolox equivalent
antioxidant capacity (TEAC) assay. In the plants associated with the treatment of cardiovascular diseases, we found
that the total antioxidant activities of Nelumbo nucifera Gaertn., Bixaorellane, Michelia alba, Mammea siamensis,
and Michelia champaca were higher than others. In the plants associated with the treatment of diabetes, we found
that total antioxidant activities of Xylinbaria minutiflora, Leptocarpus diguntus, Salacia chinensis, Albizia
myriophylla and Urceola minutiflora were higher than others. In the plants associated with the treatment of
cancers, we found that total antioxidant activities of Balanophora abbreviata, Alpinia allughas, and Datura
fastuosa were higher than others. Our results suggest Thai medicinal plants as valuable sources of natural
antioxidants.
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INTRODUCTION

Plants have played a vital role in maintaining harheaalthand improving the quality of human life foousands of
years. Also thereare valuable components of seagsmieverages, cosmetics, dyesand medicines. Théd Wo
HealthOrganization has estimated that 80% of th#h'sanhabitants reliedon traditional medicine floeir primary
health care needs,and most of this therapy invothieduse of plant extractsor their active componé¢hl Self-
prescribed herbal preparations are widely usedyfodaa host of common ailments and conditions, sash
anxiety,arthritis, cold, cough, constipation, feveeadaches, infection,insomnia, intestinal disgrgeemenstrual
syndrome, stress,ulcer, and weakness [2].

In Thailand, herbs have been used as food and medurcenturies.There werebelieved to possesslipypemic,
anti-tumor, or immune-stimulatingproperties. Heattack and cancer are very common causes of death i
Thailand.Recently, phytochemicals in herbs havectttd a great deal of attention mainly concendratetheir role

in preventing diseases caused as a result of oxédstress[3]. It is well accepted that oxidatitess which releases
free oxygen radicals in the body is involved in thember of disorders including cardiovascular dissadiabetes
and cancers. Oxidation caused by free radicals gtaced capabilities to combat cancer, kidney dgma
atherosclerosis and heart diseases [4]. Many datmubstances derived from herbs are known toffeetige
chemo-preventive. Some Thai vegetables and herbshesn shown to induce a chemo-preventiveand wamitiit
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action [5-11]. Epidemiological studies have comsiliy shown that there is a clear significant pesitassociation
between intake of fruits, vegetables and herbsymiag reduce the rate of heart diseases mortalijpetes, cancer
and other degenerative diseases [3,12-17].

In this study, fortyThai traditional herbs believiedpossess anti-cardiovascular disease, anti-tactdrity, as well
as reduce the risk of diabeteswere examined fooxadant activity. Total antioxidant activities derbal extracts
were demonstrated by usingimproved ABTS radicalonatiecolorization assay. Antioxidant screening ldou
provide important preliminary data to help seleotential plant extracts with antioxidant property the future
study.

EXPERIMENTAL SECTION

Sample preparation

Fortydried medicinal plants were purchased fromi Thaditional Pharmacy in Bangkok. Each sample prapared
by boiling in water for 10 minutes with a ratio berb to water at 1:20 w/v. The mixture was thenksha
intermittently. After boiling, the mixture was cad at room temperature, centrifuged at 2,500 rpm lfe
minutes.The supernatant of the extract was filteatgedugh Whatman no.2 filter paper and then immetia
analysis. Samples, not yet investigated, were dtate20°C until analyzed.

Chemicals

Trolox (6-hydroxy-2,5,7,8-tetramethychroman-2-cafdic acid) (Aldrich chemical, USA), 2,2-azinob{8-
ethylbenzothiazoline-6-sulphonic acid diamoniunt 8BTS) (Sigma-Aldrich, USA), potassium persulf§&gma-
Aldrich, USA). All chemicals were of analytical gl and available locally.

Total antioxidant activity assay

Total antioxidant activity was measured by usingjigal cation decolorization assay [18]. This askaged on the
inhibition by antioxidants of the absorbance of tfree radical cation from ABTS (2,2'-azinobis-(3-
ethylbenzothiazoline-6-sulphonic acid diamoniunt)s#iBTS was incubated with potassium persulfaterder to
produce the free radical cation (ABTP This had a relatively stable blue-green coldnjclv was measured at 734
nm. Antioxidant compounds will suppress the absatbaof ABTS" to an extent on a time scale dependent on the
antioxidant capacity in plasma. This assay waskd using Trolox (a water-soluble vitamin E anak) as
standard.

In brief, ABTS was dissolved in deionized watemnake a 7 mM concentration solution. ABT S/as produced by
mixing ABTS stock solution with 2.45 mM potassiumrgulfate (final concentration) and the mixture \aiswed
to stand in the dark at room temperature for 1hdérs before use. For our study, the ABT®Ilution was diluted
with PBS, pH 7.4, to an absorbance of 0,70.¢2) at 734 nm. After addition of 1.0 ml of dildt&BTS™* (A;z4nm=
0.700_+0.200) to 10ul of each plasma or Trolox standards (final conegian 0-15uM) in PBS the absorbance
reading was taken at 3D exactly 6 minutes after initial mixing. PBS blamkere run in each assay. All
determinations were carried out at least in trgibic The percentage of absorbance inhibition at mM®&4twas
calculated and plotted as a function of antioxidaftTrolox for the standard reference data.

RESULTSAND DISCUSSION

The total antioxidant activities of medicinal plaxtracts associated with anti-cardiovascular dgtive shown in
Table 1. We found that the extracts froNelumbo nuciferaGaertn. was the highest activity followed by
BixaorellaneLinn.,Michelia alba,Mammea siamensis,andMlichelia champacarespectively.Total antioxidant
activities of medicinal plant extracts associatethwnti-diabetes activity are shown in Table 2. f¥end that the
extract fromXylinbaria minutifloraPierrewas the highest activity followed Hyeptocarpus diguntus Mast.,Salacia
chinensisLinn., AlbiziamyriophyllaBenth, Urceola minutiflora Pierre andPandanustectorius,respectively.The total
antioxidant activities of medicinal plant extraetssociated with anticancer activity are shown ibl&&. Our data
was shown that the extracts froBalanophora abbreviata was the highest activity followed bylpinia
allughas,Alpinia allughasRosc. anBatura fastuosa Linn.,respectively. The relation between the total amdiarmt
activity of all plant extracts was presented inUregl.
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Nowadays, many researchers have found that theic@kesubstances in herbscontained a variety ofgstgtols,
triterpenes, flavonoids,saponins, and carotenoighjch have been accepted to be chemo-protective[19]
Flavonoidshave extensive biological properties firaimote human healthand help to reduce the rislisefases.
Flavonoids extend the activityof vitamin C, act a#tioxidants, protect LDL cholesterol fromoxidatianhibit
platelet aggregation, and act as anti-inflammatudyanti-tumor agents as well[20-22].A variety ofepblic
compounds, in addition to the flavonoids,are foimdruits, vegetables, and herbs. Phenolicsinfleethe quality
and stability of foods by acting as flavorants,catds, and antioxidants. The phenolic compoundsh sscaffeic,
ellagic, and ferulic acids, sesamol, and vanillsgaexhibit anti-carcinogenic activity and inhilitherosclerosis as
well [23].The antioxidant properties of polyphenaizay change as a consequence of their oxidatiow. sta
Polyphenols with an intermediate oxidation stata eghibit higher radical scavenging activity thasnoxidized
polyphenols[3,24].The higher antioxidant activitiytbe partially oxidized polyphenols could be dttiied to their
increased ability to donate a hydrogen atom froenatomatic hydroxyl group to a free radical anddothe capacity
of their aromatic structure to support unpaireatetas through delocalization around the p-electystem[25].

We investigated the antioxidant activity of Thaidiwénal plants, extracted by boiling in the wateorder to mimic
the preparation of traditional medicine in Thaila@ur data suggest that a seedpodehfmbo nuciferaGaertn.
(sacred lotus) has played the highest activityalbfmedicinal plant extracts. The seedpod of sadotuswas
reported to possess hepatoprotective and freealastiavenging activity [26], antifertility activit)27] and suppress
cell cycle progression, cytokine genes expressaml, cell proliferation in human peripheral blood monuclear
cells [28].The major phytoconstituents present lie seeds are alkaloids like dauricine, lotusinesifarine,
pronuciferine, liensinine, isoliensinine, roemerimelumbine and neferine[29-32]. Both dauricine arederine
isolated fromNelumbo nucifera block the N4, K" and C&" transmembrane currents in cardiac cells [32]. hiede
has shown to have anti-arrhythmic action and algaificantly inhibits rabbit platelet aggregatioB3-34] Xiao et

al. (2005) [35] reported an inhibitory effect obignsinine on bleomycin-induced pulmonary fibrogismice.
Procyanidins were isolated form the seedpoddletimbo nucifera by Ling and coworkers [36].They have also
reported the antioxidant activity of procyanidiméelumbo nucifera seeds also contain saponins, phenolics and
carbohydrates. Hyun et al.(2006) isolated newhametin glycosides from the n-butanol fractionNefumbo
nucifera stamens. The isolated isorhamnetin glycosides stlowarked antioxidant activities in the assay using
DPPH, and ONOO- scavagingactivites[37].

Table 1Total antioxidant activity of medicinal plant extracts associated with the treatment of car diovascular diseases

Scientific name of plant Part used  Total Antioxidant Activity (mM/g)
Nelumbo nuciferaGaertn. seedpod 67.317
BixaorellaneLinn. flower 65.935
Michelia alba flower 45.635
Mammea siamensis flower 42.902
Mimusopsel engi flower 28.437
Michelia champaca flower 23.6
DroseraindicaLinn. stem 21.373
Piper locum seed 19.708
MesuaferrealLinn. flower 19.308
JasnminumsambacAit. flower 19.056
Cinnamomum spp. bark 15.562
Canangaodorata flower 15.063
AlyxiareinwardtiiBL .var.lucidaMarkgr.  root 9.144
Dracaena loureiriGagnef core 5.31¢
PicrorhizakurroaBenth root 4.406
IlliciumverumHooh.f. flower 3.583
Euphorbia antiquorumLinn. core 2.02¢
FagraeafragransRoxb. core 2.022
AquilariaagallochaRoxb. flower 1.704
Cassia fistula flower 1.65]
PogostemoncablinBenth stem 1.481
MyristicafragransHoutt. stem 1.424
Aglaia pyramidataHance stem 1.468
LanthoxylumlimonallaAlston. root 1.347
Artocarpusaltilis (Parkinson) Fosb. stem 1.328

29



Attakorn Palasuwan and Suphan Soogarun J. Chem. Pharm. Res., 2014, 6(10):27-31

Table 2Total antioxidant activity of medicinal plant extracts associated with the treatment of diabetes

Scientific name of plant Part used Total Antioxidant Activity (mM/g)
Xylinbaria minutifloraPierre creeping stem 14.756
Leptocarpus disuntus Mast. creeping stem 10.687
Salacia chinensisLinn. creeping stem 9.451
AlbiziamyriophyllaBenth. stem 7.320
UrceolaminutifloraPierreD.J.Middleton  creeping stem 7.090
Solanumtrilobatum Linn. root 4.05¢
Pandanustectorius air root 3.113
Harrisoniaperforata (Blanco) Merr. stem 3.094

Table 3Total antioxidant activity of medicinal plant extracts associated with the treatment of cancer

Scientific name of plant Part used  Total Antioxidant Activity (mM/g)
Balanophora abbreviata flower 54.879
Alpinia allughasRosc. fruit 13.22
Datura fastuosa Linn. root 4.178
Streblusasper root 3.19
Suregadamultiflorum (Juss.) Baill. bark 3.046
Acanthus ebracteatusVahl. stem 1.731
Hydnoccar pusanthelminthicusPierre  fruit 1.48¢

Total Antioxidant Activity of Medicianal Plants
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Figure 1 Total antioxidant activities of 40 plant extracts

CONCLUSION

The present results propose that the extradtlebfimbo nucifera Gaertn. and other Thai herbs have antioxidant
activity, which indicates its effectiveness in matton form diseases caused by overproduction e# fadicals.
Further studies would be required to evaluatévo assay.
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