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ABSTRACT

Coffee is a brewed beverage prepared from the eshsteds of the coffee plant. It is prepared froenrbasted
beans (seeds) of coffee plant. It is one of thetwomwsumed beverages in the world.Ilt was beliehad toffee
consumption was not good for health. But now a dagsy reseachers have reported various health benef
coffee consumption.The aim of the present invesiigavas to carry out the priliminary phytochemiealalysis and
in vitro antioxidant analysis of selected coffeam®arieties. Two varieties of Arabica type nam@pecial A" and
"Kumbakonam" was selected for the present stiddsh coffee brews were prepared from both theeti@s and
used for following analysis. Preliminary phytocheati analysis was done by standard methods.Quaittat
analysis like estimation of total phenols and flaeidls were also done on both the varieties.Radcalvenging
assays like DPPH Radical Scavenging assay, NitxideoRadical scavenging assay,Hydroxy Radical suging
assay,Superoxide Radical scavenging assay and Ra@dilicing power assay was also done on both theighfe
and Kumbakonam varieties.The result showed thattd@lonam variety has greater phenol and flavonoidteot
than SpecialA.DPPH, Nitric oxide and Hydroxy radisgavenging assay showed that Special A variety ava
excellent scavenger of these radicals especialisid\dxide radical(P<0.05).Superoxide Radical scagig assay
and Total Reducing power assay results depictskhatbakonam variety was a good superoxide radicavenger
(P<0.05). Thus,it was concluded that coffee wa# iic antioxidants which could help the mankind tonbat
various ailments which involves oxidative stresthiir pathogenesis.
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INTRODUCTION

Reactive oxygen species (ROS) have been recogrageglaying an important role in the initiation aord/
progression of various diseases such as atherosideinflammatory injury, cancer and cardiovascdisease.
Reactive oxygen species (ROS) are generated byahonetabolic processes in all oxygen utilizing avigens. It is
estimated that about 1% of the total oxygen conslilme mitochondria is transformed into superoxideaji].
About 95% of the pathologies observed in peoplevaeb®5 years of age are associated with productimh a
accumulation of free radicals [2]. Herbal medicorephytomedicine refers to the use of any plantisgberries,
roots, leaves, bark or flowers for medicinal pugsosPlant drugs could be effective and at the samehave less
or no side effect. Now a days 80% people (WHO extidah) from all over world are interested towardslitional
medicines [3].

Antioxidant properties elicited by plant specieséa full range of perspective applications in horhaalthcare. It
is widely accepted that a plant-based diet witthhirgtake of fruits, vegetables and other nutrienth plant foods
may reduce the risk of oxidative stress -relategta@ies [4-9]. It is hypothesized that antioxidaniginating from
foods may work as antioxidants in their own rightvivo, as well as bring about beneficial health efféhtough
other mechanisms, including acting as inducers e€¢hanisms related to antioxidant defense [10,1@hgevity
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[12,13], cell maintenance and DNA repair [14].Irasdn for sources of novel antioxidants, in the fast years
some medicinal plants have been extensively stddietteir radical scavenging activity[15].

Coffee is one of the most popular beverages condutaity throughout the world. Coffee is a brewedirage with
a dark, acidic flavor prepared from the roastedise# the coffee plant. Coffee plants are classifiethe large
family Rubiaceae. They are evergreen shrubs orldnesls that may grow 5 m (15 ft) tall when unprdin€he
leaves are dark green and glossy, usually 10-18efin) long and 6 cm (2.4 in) wide. The flowers axillary,
and clusters of fragrant white flowers bloom sirankously and are followed by oval berries of aldofitcm [16].
Green when immature, they ripen to yellow, themmenn, before turning black on drying. Each berryaliy
contains two seeds, but 5-10% of the berries halyeane; these are called peaberries [17]. BeripgEn in seven
to nine months.According to Svilaas, coffee basdkd contribute to 64% of the total antioxidantaike, followed
by fruits, berries, tea, wines, cereals and vedesdd 8]. Various studies suggests that coffee wammion reduces
the risk of being affected by Alzheimer's diseaBarkinson's disease, heart disease, diabetes usetjipe 2,
cirrhosis of the liver, cancer [19] and gout.

Of the two main species grown, arabica coffee (fl@marabica) is generally more highly regarded trabusta
coffee (from C. canephora); robusta tends to kerbiind have less flavor than arabica.The presedy svas aimed
at to perform the Preliminary Phytochemical analf@ualitative and Quantitative Analysis)anditro antioxidant
assessment of selected local coffee bean(Arabida)ies namely, Special-A and Kumbakonam.

EXPERIMENTAL SECTION

Chemicals

Catechin,Curcumin, quercetin, gallic acid,1,1-dipflephenyl hydrazyl(DPPH) were purchased from Sigma
St.Louis, MO, USA. All other reagents used , inohgd solvents were of analytical grade and obtaifreth
Himedia, India. Recordings were made in a UV-Visgmpmeter (Shimadzu UV-2200).

Sample Collection
Roasted Coffee beans (Arabica) of two local vaagetiamely “Special A” and“Kumbakonam” were purcliasem
Vivekananda Coffee shop, Adyar, Chennai.

Coffee Brew Preparation

The coffee beans were finely ground and the brew/prapared by solid-liquid extraction with deiomzgater. The
coffee powder (1 g) was mixed with 100 ml deionigeder at 90°C and extracted for 10 minutes.Thepsesnwere
then filtered through Whatman No. 1 filter papell.ahalyses were performed with freshly prepareifieeobrews.

Preliminary Phytochemical Analysis

Qualitative analysis was done by the method of ®afa, 1993 [20], Trease and Evans, 1989 [21] and
Harborne, 1973 [22].Total phenols was estimatedhigyRolin- ciocalteau(1927) method[23]. Total flavads was
estimated by the method of Chang C et al ,2002 [24]

In vitro anti oxidant analysis

The DPPH radical scavenging activity of CoffeeBmaras measured by the method of Blois MS,1958.Nijc
oxide radical scavenging activity of CoffeeBrew wasasured based on Griess reaction2@ superoxide anion
scavenging activity of CoffeeBrew was determinedthay method described by Nishimi&t al.(1972) slightly
modified[27]. The hydroxyl radical scavenging aittiwas determined according to the method repadtediein
and co- workers,1992 [28].The total reducing powéoffeebrew was determined by the method of Oyaizu
M,1986[29].All tests were performed in triplicatenca the graph was plotted with the average of theeth
determinations.

Statistical Significance

The values were expressed as mean + SD. Statiatiedysis was done by student't’ test and ‘P’ vahas arrived

at to access the statistical significance of chamgeserved. P value less than 0.05 was considsrsigraficant.
RESULTS AND DISCUSSION

Table 1 shows the presence of tannins,alkaloldgpmoids, carbohydrates,quinones,phenols,courstaich &
fixed oil and shows the absence of steroids, cargligcosides, saponins,proteins &gum in coffeawbre
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Table 1. Qualitative Analysis of Phytochemicals iiCoffee Brew

PHYTOCHEMICALS | SPECIAL A | KUMBAKONAM
Tannins +

Saponins

Cardiac glycosides _ _
Steroid _ _
Alkaloids + +
Flavonoids + +
Carbohydrates + +
Protein _ _
Coumarin + +
Quinones + +
Phenols + +
Gum

Starch + +
Fixed oil + +

Table 2 :Total Phenol and Flavonoid Levels of Selead Coffee Bean Varieties

QUANTITATIVE ANALYSIS | SPECIAL-A | KUMBAKONAM

TOTAL PHENOLS
(mg of GAE/serving) 0.03 0.06
TOTAL FLAVONOIDS 0.02 0.03

(mg of CE /serving)

Table 2 depicts the levels of total phenols andofteids in Special A and Kumbakonam varieties. Aqtrese two
coffee bean varieties, Kumbakonam was found to aoniuch phytochemicals than Special A beans. These
phenols and flavonoids can donate their extra lyeie to reduce various free radical and thereby éxert the
antioxidant activity. Thus these can act as singtgyen quenchers, metal chelators.

IN VITRO antioxidant activity:

The potentially reactive derivatives of oxygen #seil as ROS such as superoxide radicals, hydraxtals, and
hydrogen peroxide are continously generated ingidehuman body as a consequence of exposure temrxog
chemical and/or a number of endogenous metapalicesses involving redox enzymes and bioenergigitron

transfer [30]. Owing to the ROS overproduction/anéhadequate antioxidant defense, there is ugsofROS and
this culminates in oxidative stress. It is quiteeresting to note that plant have good antioxi@diltty and are safer
than the synthetic antioxidants. The antioxidantivity can be attributed to various mechanism igrevention of
chain initiation, binding of transition metal ioatalysts, decomposition of peroxides, reductiveacip, and radical
scavenging activity. In the present study, fivifedent antioxidant methods for evaluation of aritiiant activity

have been used.

Several concentrations ranging from 20 - 1@0mL of coffee brew were tested for their anti@t activity using
different in vitro models. It was observed that free radicals weevestged by the test compounds in a dose
dependent manner in the various methods.

DPPH radical scavenging activity.

DPPH is a free radical, stable at room temperathéch produces a violet solution in ethanol. Itésluced in the
presence of an antioxidant molecule, giving risaroolored ethanol solutions . The use of DPPH igesvan easy
and rapid way to evaluate antioxidant activity. fePH assay is mainly based on an electron transéetion,and
hydrogen atom transfer reaction is a marginal reagtathway. However, DPPH colour can be lost vieelated
reactions,and steric accessibility is a major aeiteant of the reaction [31, 32]. Furthermore, theetsity and
complexity of the extracts increase the complicatid mechanism of DPPH assay. In this system, thetsire
(both planar and spatial) of the antioxidant commmhypresent in the extract, is important for itpaxty of donating
hydrogen ions. Compounds able to donate hydrogendarived from the shikimate pathway, as for exampl
flavonoids [33].

The DPPH radical is considered to be a model aipliflic radical. A chain reaction in lipophilic riaéls was
initiated by lipid autoxidation. The radical scagérg activity of coffee brew was determined frone lieduction in
absorbance at 517 nm due to scavenging of stabRHDFee radical. The positive DPPH test suggests tine
samples are free radical scavengers. The scaveaffeas of Special A and Kumbakonam on the DPRlited are
illustrated and compared Figure 1. Coffee brew had significant scavenging effectstlee DPPH radical which
increased with increasing concentration in the 200 pug/ml range;kumbakonam variety had high DPPH radical
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compare to Specid the scavenging effect of coffee brew was sir to that of BHA. The l5pvalue of coffee
brew is 96pg/ml in sepecidl-,90ug/ml in kumbakonam and BHA in the DPPH radgmavenging assay was 3!
ug/ml, a statistically significant result (P < 0.(

Figure 1.DPPH radical scavenging activity
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Nitric oxide radical scavenging activit

NO is an important chemical mediator generatedrmothelial cells, macrophages, neurons and is weebln the
regulation of arious physiological processe]. Excess concentration of NO is associated witlersd\disease
[35,361Oxygen reacts with the excess nitric oxide to gaeenitrite and peroxynitrite anions which actsfree
radicals [37] Nitric oxide can react rapidly in the intracellul environmnt to form nitrate, nitrite and-
nitrosothiols. These metabolites play a key rolenadiating many xenotoxic effects such as DNA dana¢iO
causes DNA damage via peroxyniti

Figure 2. Nitric oxide radical scavenging activit
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In the presenstudy, the Coffee Brew of two selected coffee bemese checked for its inhibitory effect on nit
oxide production. Figure 2 illustrates the percitibition of nitric oxide generation by Coffee Bveof two
selected coffee beans. Curcumin was usea reference compound. The concentration of Cofi@svBneeded fa
50% inhibition was 12pg/ml in Spec-A , 16 pg/ml in Kumbakonam, whereas 2qud/ml was needed for an eqt
weight of curcumin. The results were statisticallynificant (P < 0.05
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Superoxide anion radical scavenging activit

Superoxide anion is produced from molecular oxydaa to oxidative enzyme[38] of body by non enzymat
reaction such as autooxidation by catecholan[39]. The scavenging activity towards the superoxidéced is
measured in terms of inhibition of generation ¢, . In the present study superoxide radical redud®@¥ t blue
coloured formazan that is measured at 56([40].

Superoxide anions indirectly initiate lipid oxidai as a result of superoxide anydrogen peroxide, serving

precursors of singlet oxygen and hydroxyl radig41]. Robak and Glyglewski [4Zeported that the antioxida
properties of flavonoids are effective mainly i tscavenging of superoxide anion. The resultgiasn in Fiure
3. The 1G, value of Kumbakonam and Special A on superoxidécahdcavenging activity was found to be
ug/ml A & 80 pg /ml, whereas the 5o value of BHT and quercetin was 22.77 and 31.88nl, respectively. Th
results were statistically sigrfant (P < 0.05

Figure 3. Superoxide anion radical scavenging activity
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HYDROXY RADICAL SCAVENGING ACTIVITY:

Hydroxyl radical is an extremely reactive speciestied in biological systems and has been implicagetighly
damaging in free radical pathology, capable of dgingpalmost every molecule foundin living cells J43his
radical has the capacity to jomucleotides in DNA and cause strand breakage, wtoadltributes to carcinogenes
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mutagenesis and cytotoxicity. In addition, thisgee is considered to be one of the quick initisiwirthe lipid pe
oxidation process, abstracting hydrogen atoms funsaturated fatty acids. Hydroxyl radical scavengiagvity
was estimated by generating the hydroxyl radicalsgiascorbic ac-iron EDTA. The hydroxyl radicals formed |
the oxidation react with DMSO to yield formaldehyaéhich provides a convenientethod for their detection t
treatment with Nash regent.

In the present study, the coffee brew of two sekbcioffee beans were checked for its inhibitorgafbnHydroxyl
radical production. Figure 4 illustrates the percent intidioi of Hydroxyl radicalby coffee brew . BHT (43g/ml)
and Catechin (77.5g/ml) was used as a reference compounds. The ciwatien of coffee brew needed for 5(
inhibition was 136.g/ml in Specie-A and 150pg/ml in Kumbakonam. The results weresitifican (P < 0.05) as
compared to reference compounds.

TOTAL REDUCING POWER
Figure 5. Total reducing power assay

¥ ABSORBANCE AT 700MM

£
=
(=]
(=]
~
-
©
>
=
(2]
(=
(%)
©
©
2
=
Q.
o

Figure 5 shows the reducing capacity of coffee brew of twetected coffee beans were compared with BI
Antioxidant activity has been reported to be conicamt with the development of reducing power [4@kudaet
al.[41] reported that the reducing power of nins prevents liver injury by inhibiting the fornm of lipid
peroxides. The reducing capacity of a compound s&ye as a significant indicator of its potentiatiexidant
activity [45].

CONCLUSION

Thus, the present study demonstrates that conson of coffee may increase the total antioxidantelév plasma
Hence it can be concluded that coffee was alsood @atioxidant besides green tea,cocoa,red wineAsta mos
consumed beverage,coffee can contribute much phgtoicals to man which wecd help him to boost his
immunity and to fight against various disea
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