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Abstract

Eprdemologic sindies have demonstrated an association between mereased miake antioxidant
and reduced cardiovascular disease, This association has been explained that atherogenesis 1=
initiated by lipid peroxidation. The research was camed out to evaluate the free radical [, /-
diphenyl-2-plerpl-lydrazyl (DPPH)Y  and anticholesterol activity of methanol extract of
Crolomg tea {Camelia sinensis 1) To know the antioxidant activity of oolong tea extract were
compared with (-)-Epigallocatechine 3-gallate (EGCG) and to evalvate the anticholesteral of
oolong tea extract were compared with simvastatin. The DPPH free radical scavenging
activity and anticholesterol were carried out ot 6 concentrations level (300 pgp/'ml; 2350; 125;
62,5 31.25 and 13625 pg/mL). The resulis demonstrated that all concentrations of oolong tea
extract had high antioxidant activity between 89,478 % and 92.923 % similar with EGCG, all
concentrations of oolong tea extract had high anticholesterol activity between 91813 %o and

04087 % ware lower than simvastatin.

Keywords: I l-diphemvl- Z-picrvi-hpdrazyl, antioxidant, free radical. anticholesterol, oolong
tea

Introduction

Epidemiological studies have shown an inverse comelation between diets rich in polyphenols

and reduced risk of cardiovascular disease (CVD) (Mukamal et al,, 2002). In a long-term

1150



6* CMAPSEEC (6* Conference on Aromatic and Medicinal Plants of Southeast European Countries)
study of a Dutch cohort the highest tea consumption was associated with a lower risk of death
from coronary hearnt disease and lower incidence of stroke (Yang and Landau, 20000,

Tea is one of the most popular beverages in the world because of it attractive Mavor
and aroma. Among teas, green tea polyphenols have been extensively studied as
cardiovascular disease (CVD)L A number of biclogical mechanisms, including radical
scavenging and antioxidant properties, have been proposed for the benehicial efTfects of green
tea in different models of chronic disease (Frei and Hidgon, 2002, Kurivama et al., 2006).
Polyphenols are the most significant group of tea components, especially the catechin group
of the flavonols. The major tea catechins are (-)-epigallocatechin-3-galllate (EGCG), (-)-
epigallocatechin  (EGC). (-)-epicatechin 3-gallate (ECG). (-)epicathechin (EC)L (+)
gallocatechin, and (+)=catechin, Many biological functions of tea polyphenols have been
studied mcluding anti-inflammatory, antioxidative (Lin et al., 1996), antihvpercholesterolemic
effects (Matsui et al. 2006). The possible protective effect of tea against cardiovascular
diseases i= that tea polyvphenols inhibit the oxidation of LDL, which is known to be involved

in the development of atherosclerosis (Yang and Landauw, 20007,

Material and Methods

Planr and Chemical material

Dried Oolong tea leaves obtained from Tea Plantation in East Java, Indonesia. DPFH
(L, I-diphenvl-2-picrylhvdrazyvly (Sigma)y, HPLC grade methanol (Merck), EGCG (Sigma);
dimethyl  sulfoxide (Merck), Cholesterol KIT (Randox)Simvastatin  (Kimia Farma);

Choelesierol (Sigma).

Fxtraction and Sample preparation
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The dried oolong tea leaves (O, stmensis L) were milled and soaked in destillated
methanol (MeOH) during 24 hours at maserator, separated filtrate and added MeOH at the
maserator, then evaporated the filirate at approximately 40°C, Two kg of dried oolong tea
leaves produced 4478 ¢ methanol extract or 0.224 %,

Extract of oolong tea were prepared by dissolving (05 g of extract in 10 ml of
HPLC methano] for antioxidant assay or DMSO 1% for anticholesterol assay as 500 pg'ml.
concentration level, therefore arranging series of concentration level (230) 125 62.5 31.25;
15.625 =mallest concentration was 15625 pg'mL) To evalute the antioxidant activity by
DPPH scavenging activity, were comparad with EGCG and | anticholesterol activity, oolong

tea extract were compared with simvastatin.

DPEPH radical scavenging activity assay

The DPPH assay was carried out as described by Frum and Viljoen (2008). Pipetted 50
pL of sample (oolong tea extract, EGCG) of various concentrations of the samples, enterad at
the microtitre plate and then were added 200 pL of 0.077 mmol L. methanol solution of
DFPH and the reaction mixture was shaken vigorously and kept in the dark for 30 min at
room temperature, DPFPH was determined by microplate reader  at 517 nm. The radical
scavenging activity of each sample was expressed by the ratio the of lowering of the
absorption of DPPH ("), relative to the absorption (100%) of DPP'H solution in the absence
of test sample (negative contral).

scavenging %o i Bk x 100
A, ]

where A, and A; are absorbance at 517 nm of the reaction mixture with samples and without

sample respectively
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Anticholesterol activity assay

The anticholesterol assay was carried out as described by Iswantini et al (2005) and
Cholesterol  (Chol) Enzymatic Endpoint Method (Randox Laboratories Ltd, 2004).
Cholesterol was disolved in chloroform until achieving 25 mg/10 mL. Pipetted 5 uL of
sample (oolong tea extract, simvastatin disolved in DMSO 1%) of various concentrations of
the samples, entered at the microtitre plate and then were added 1000 ul. Randox reagent and
5 ul. cholesterol as sample. Blank solution comprised 10 ul. distilled water and 1000 ul.
Randox reagent; negative control comprised 10 ul. cholesterol and 1000 pl. Randox reagent;

standard comprised 10 pL. Randox standard and 1000 uL. Randox reagent.

Mixed and incubated for 10 minutes at room temperature, measured the absorbance by

microplate reader at 500 nm against reagent blank. The anticholesterol activity (%) :

Ac-As

Anticholesterol (%) = | - T x 100

where A; and A; are absorbance at 500 nm of the reaction mixture with samples and without
sample (control) respectively

Staristical Analysis

To verify the statistical significance of the parameter, the data were calculated the
values of means and standard deviation (M = SD) and 95 % confidence interval (CI) of
means. To compare several treatments, used analysis of variance (ANOVA) with complete
randomized design. Furthermore to know the difference level among treatment and to know
the best treatmet used Duncan’s post-Hoc test 95 % confidence mterval. Statistical analysis

used SPSS 16.0 program
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Results

The DPPH sacvenging activity

The DPPH free radical scavenging activity of oolong tea extract and EGCG is well known
antioxidant as positive control of various concentration were measured to know the
antioxidant activity. The DPPH free radical scavenging activity of oolong tea extract is
shown in Table 1. The DPPH radical scavenging activity of oolong tea exwract and EGCG
showed high antioxidant activity. There were no different among concentrations of oolong tea
extract, all cocentrations were high antioxidant activity. EGCG showed high antioxidant
activity at concentrations 32.5 ug'mL — 500 pg/mL were same with oolong tea extract, EGCG

antioxidant activity showed lower than oolong tea extract at level 15.625 ng/mlL.

The anticholesterol activity

Oolong tea methanol extract and simvastatin as positive  control of various
concentration were measured to know the anticholesterol activity, The anticholesterol activity
of oolong tea extract is shown in Table 2. Oolong tea extract had high anticholesterol, all
concentrations = 94 %, the highest anticholesterol  was oolong tea extract at level 62.5
pg/mL. Simvastatin had higher anticholesterol activity than oolong tea extraxt at all level
concentrations. The highest anticholesterol activity was simvastatin at level 500 and 15.625

pg/ml.
Discussion

The scavenging of DPPH radicals is followed by monitoring the decrease in
absorbance at 517 nm which occurs due to reduction by the antioxidant (AH) or reaction with

radical species (R') :
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DPPH* + AH ——— DPP-H + A
DPPH* + R o pppH-R

The DPPH scavenging activity test if antioxidant or sample which contain antioxidant
will ki oceurred hydrogen (H) capture by DPPH free radical or antioxidant donate hyvdrogen
{(H) was indicated purple color to become 1,1- diphenyl-2-picrvlhyvdrazwn vellow color
{Gordon, 20015 When DPPH reacts with an antioxidant compound, which can donate
hydrogen, it 15 reduced. The changes in colowr (from deep—violet to light—yellow) were
measured at 517nm (Mihauskas et al,, 2003), The DPPH assav, showed that sample had
highest antioxidant activity will occures the fastest colour changing compared to the others
sample or progressive decrease in absorbance. The sample had lowest antioxidant activity
mayv not he reached for several hours, even the sample is still purple (Gordon, 20401,

Orolomg tea extract had high antioxidant activity because its contains flavonoids, there
are flavan-3-ols namely EC 2.59 mg/ 100 g, ECG 6.73 mg/ 100 g2 EGC 6,00 mg/ 100 g, EGCG
36,00 mp 100 g (+) catechin 0,23 meg 100 g Davonols nomely koemplerol 090 my/ 100,
myricetin 049, quercetin 130 mg/100 (USDA, 2003). Oolong tea contains catechins,
polyphenols, gallic acid, caffeine (Rumpler et al: 2001). Many biological functions of tea
polyphenols including antioxidative. Tea polyphenols act as antioxidants in witro by
seavenging reactiive oxygen and nitrogen species and chelating redes-active transition metal
ions (Frei and Higdon, 2003). Several epidemiological studies have shown correlations
between a higher content of flavonoids in the diet and the decreasing coronary heart disease
mortality. These associations were mainly ascribed to the antioxidant capacity of these
compounds (Lolito and Fraga, 2000).

Tea is a major source of favonoids, a group of compounds in plant foods with

antioxidant efTects that may help to retard atherosclerosis (Sesso et al., 1997). Catechins are a
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group of flavonoids that have attracted particular attention due to their relative high
antioxidant capacity in biological systems { Lolito and Fraga, 200:0).

The principle of anticholesterol assay s the cholesterol determined alier enzyvmatic
hydrolysis and oxidation. The ndicator quinoneimine i formed from hydrogen peroxide and

d-gminoantipyring in the presence of phenol and peroxidase (Randox Laboratories Lid. 2004).

Chaolesterol
Cholesterol ester + HaO = Cholesterol + atty acuds
esterasa
. Cholesterol . ’
Cholesteral + O — =  (Cholestene-3-one + HaO,
onidase
peroxidase

2 Ha0y - phenol + d-Amnioantipyring ——s quinoncimine = 4 HyO

Oolong tea extract contains polyphenol. flavonoids, catechins (USDA, 2003) by in
witro and in vivo studies that tea or cateching inhibit the intestinal absorption of dietary lipids.
Btudies in wirre indicate that catechins, particularly EGCG, mterfere with the emulsification,
digestion. and micellar solubilization of lipids. critical steps involved in the intestinal
absorption of dietary fal, cholesterol, and other lipids, Tea or its catechins lower the
absorption and tissue accumulation of other lipophilic organic compounds. The avaulable
information strongly suggests that tea or its catechins may be used as safe and effective lipid-
lowering therapeutic agents (Koo and Moh, 20077,

The green tea extract standardized at 25% catechmns (AR25) extubiting marked
inhibition of digestive lipases in viteo is likely to reduce fan digestion in humans (Juhel et al.,
20001, Catechins have been shown to reduce plasma cholesterol levels and the rate of
cholesteral absorption. Investigating the dose-response and the mechanism of action of EGCG
on these parameters in rats which were fed a diet high in cholesterol and fat. afier 4 weeks of
treatment. total cholesterol plasma levels were significantly reduced in the group fed 1%

EGCG when compared to the non-treatment group (Cabrera ¢t al,, 2006),
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Base on this research (Table 1 and 2 ) showed that oolong tea extract had high
antioxidant and anticholesterol activity, because oolong tea contained high polvphenols and

flavonoids.
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