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ABSTRACT

The methanolic extracts of the leaves of Coffea arabica (CA) and Coffea robusta (CR) were
evaluated for its anti oxidant and anti microbial activity. The total phenolic content, flavonoid
content and condensed tannin content wer e determined by the Folin ciocalteu method, Aluminum
chloride colorimetric method and vanillin assay respectively. Antimicrobial activity was
determined by using cup diffusion assay while the anti oxidant activity was evaluated using
DPPH. The total phenolic content was found to be 27.04 ug/g and 21.80 ug/g, total flavonoid
10.90 «g/g and 8.08 ug/g, and condensd tannins 3.1 and 2.9 respectively for Coffea arabica
(CA) and Coffea robusta(CR) respectively. Coffea robusta showed better anti microbial and anti
bacterial activity when compared to Coffea arabica.
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INTRODUCTION

Coffea arabica andCoffea robusta are the two important classes of coffee belonthéofamily
rubiaceae.Coffee has been used traditionally @tthatment of asthma, atropine-poisoning,
fever, headache, jaundice, malaria, migraine, rsgcaores and vertigo. Coffee enemas have
been used for cancer. Caffeine is the most impbdanstituent of coffee which is widely used
as stimulant [1]. A number of beneficial health pedies have been attributed to coff@@ong
them are diuretic, antimicrobial and antioxidantiaiies[2].Constituents such as such as
caffiene, chlorgenic acid, caffiec acids condengex anthocyanidins, quinic acid, and ferulic
acid have been reported to anti oxidant and poas#sbacterial activity[3]. The review of
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literature has revealed that most of the work oifeechas been done on the beans of coffee [4,
5]. Therefore, the aim and objective of the prestndy was to evaluate the phytoconstituents,
antioxidant and antimicrobial properties of metHanextracts of the leaves @foffea arabica
andCoffea robusta

MATERIALSAND METHODS

Plant material:

The leaves ofCoffea arabica and Coffea robusta were collected from rural areas of
Chickmangalore District, Karnataka and were idedifand authenticated by the Prof Manjula
Srinivisan, HOD, Department of Botany, Krupanidholl€ge, Bangalore. The material was
shade dried, pulverized and preserved in air ttightainers until further use.

Chemicals: All chemicals for extraction, isolation, antimitial and anti oxidant activity were
obtained from Merck and SD fine chemicals.

Preparation of the extracts:
The methanolic extracts of both the dried powdekd]) of the leaves was prepared by using
Soxhlet apparatus. The extracts were filtered uSuingtman filter paper and then concentrated
using a Rotary evaporator

Phytochemical screening;

The extracts were then subjected to preliminarytqghyemical analysis i.e., alkaloids, phenolic
compounds, tannins, carbohydrates, proteins, anaoimls and saponins using standard
procedures [6].

Deter mination of total Phenolic content in the leaves of Coffea arabica and Coffea robusta

[7]:

The percentage of total phenol was estimated byrthia ciocalteu method for both the extracts.
The extracts (1mg/ml) and different dilutions cdreard gallic acid were mixed separately with
1ml of Folin ciocalteu reagent and a solution of 8&eium carbonate was also added. The
mixtures were incubated at room temperature fom@6. The total phenolic content for the
extracts was determined by colorimetry at 750 nnstakdard curve for gallic acid in methanol
was prepared using different concentrations i.e1gud00 pg/ml, 200 ug/ml, 300 pg/ml, 400
ug/ml, 50Qug/ml, 600ug/ml and 70Qug/ml. The total phenolic content was expresseérms of
gallic acid equivalents.

Determination of flavonoidsin Coffea arabica and Coffea robusta [7]:

Aluminum chloride colorimetric method was usedtloe determination of total flavonoids in the
extracts. The extracts (Img/ml) in methanol werg&eahiwith 0.1ml of 1M potassium acetate,
1.5ml of methanol, 0.1ml of 10% aluminum chlorideda2.8ml of distilled water. This was
maintained at room temperature for about 30mts. dds®rbance of this mixture was measured
at 415 nm. A calibration curve for the standardrqiie was obtained by taking 12.5ml, 25ml,
50ml, 75ml and 100ml in methanol. The total flavishoontents were calculated as quercitin
equivalent by plotting the absorbance versus cdnaton
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Colorimetric estimation of condensed tannins by vanillin assay [8]: The amount of
condensed tannins contents were calculated ashoateguivalent from the calibration curve of
standard catechin by plotting the absorbance ve@uisentration

Different dilutions were prepared of standard daiteaanging between 50-350 mcg/ml. this
were transferred to two sets of tubes and the velinreach of the tubes was made up to 1ml
with methanol. The tubes were incubated & G0n a water bath and to this 5ml of working
reagent i.e. one part 1%vanillin with one part 86aentrated HCI was added at an interval of
1mt to one set of the tubes and 5ml of 4% HCI wdded to the other set at intervals of 1.0mt
(blank).The samples were kept in the water bati2fomts and the absorbance was recorded at
500nm maintaining the difference of 1mt as the rcolantinues to develop when left for long
time. The absorbance of the blank was subtractea that of the sample containing vanillin
reagent.Amount equivalent to 200mg of the extveas dissolved in 10ml of methanol 1.0 ml
of this was transferred to a tube and the sameegdtoe was followed.

Anti microbial studies of isolated compounds by cup plate method [9].

Anti microbial activity of the extracts was evaleatby using cup plate method. Sterile plates
were prepared and 0.1 ml of the inoculum from stadided culture oB&taphylococcus aureus,
Bacillus subtilis, Eschericia coli, Klebsiella pneumoniae and Candida albicans were spread
uniformly. The cups were made using a sterile barel 1001 of the extract substance, standard
antibiotic and the solvent control were added icheeup separately. The plates were placed at
4°C for 1 h to allow the penetration of the test ohu into the medium and plates were
incubated at optimal temperature for a period wfetisufficient for the growth .The zone of
inhibition of microbial growth around the well waseasured in mm.

Anti oxidant [10]:

The anti oxidant activity of the extracts were exéd by using 1, 1-Diphenyl-2-picryl-hydrazyl
(DPPH).The stock solution of the extracts were greg in methanol (10 mg/inlThe working
solutions (10, 20, 40, 80,100,12@0,180 and 200 mcg/ml) of the extracts were maai@ the
stock solution by making appropriate dilutions. Hmei oxidant activity of the plant extract was
determined depending on the radical scavengingctetie the stable DPPH. The DPPH was
prepared as 0.002% solution in methanol and mix&d tml of both the standard and the
samples. The prepared solutions were placed ird#nk for “2hour and the absorbance was
measured at 517nm. A blank was prepared using 2ethanol and 2ml of DPPH. The %
absorbance was calculated using the formula

% Absorbance = A B x 100

A
Where A is the absorbance of the blank and B igbs®rbance of the sample.
RESULTS

The preliminary phytochemical analysis revealedghesence of alkaloids, glycosides, phenolic
compounds, carbohydrates, sterols, tannins andipsot
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The amount of phytoconstituents was more in CR @ethto CA i.e. phenolic acid was found
to be 21.80ug/g and 27.04.9/g, total flavonoid 8.08g/g and 10.9Qug/g  and condensed
tannins was found to be 2.9 and 3.1 in CR and &3fpectively as shown in table 1.

Tablel: Phenolic acid, total flavonoids and condensed tannins content in the leaves of Coffea arabica and

Coffea robusta
Extract Phenolic content pg/g | Total flavonoid pg/g | Condensed tannins
Coffea Arabica 21.80 8.08 2.9
Coffea robusta 27.04 10.90 3.1

Anti microbial effect of the methanolic extract of the leaves of Coffea arabica and coffea
robusta by cup plate method:

Coffea arabica and coffea robusta exhibited activity agains&aphylococcus aureus Bacillus
subtilis,Eschericia coli, and Klebsiella pneumoniae at 200 mcg/ml. whilecoffea robusta
exhibited activity agains®aphylococcus aureus, Bacillus subtilis,Eschericia coli at both 100
and200 mcg/ml anKlebsiella pneumoniae at 200 mcg/ml. Both the extracts did not show any
activity againsCandida albicans

Table 2: Anti microbial effect of test drugs at 200 mcg/ml and 100 mcg/ml by cup plate method

Zone of inhibition in mm
sl no Sample Staphyl ococcus Bacillus subtilis E. coli Klebsiel!a Candida
aureus pneumoniae albicans
200 100 200 100, 20p100| 200 100 200 100
1 Coffea arabica 17 NI 15 NI 19| NI 10 NI NI NI
2 coffea robusta 19 10 18 10 23 13 15 NI NI NI
Streptomycin
Sgarrllggrd (100 mcg/ml) 33 17 29 15| 31 14 25 17 - -
Flucanozole 18 14
(25mcg/ml)
NI: No Inhibition.

Anti oxidant activity of theisolated compounds:
The results of the anti oxidant activity revealdattCoffea robusta had better anti-oxidant
activity when compared tGoffea Arabica.

Table 3: Anti oxidant activity of the methanolic extract of Coffea arabica and coffea robusta (absorbance and
% inhibition)

Mcg/ | Methanolic Methanolic Extract
ml Extract of Coffea | of Coffea robusta
arabica
AB % inh AB % inh

10 0.081 74.36 0.065 79.43
20 0.076 75.94 0.061 80.69
40 0.074 76.58 0.058 81.64
80 0.071 77.21 0.055 82.51
100 0.069 78.16 0.051 83.86
120 0.066 79.11 0.048 84.81
140 0.064 79.74 0.045 85.75
180 0.060 81.01 0.041 87.02
200 0.057 81.92 0.039 87.65
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DISCUSSION AND CONCLUSION

Literature has revealed that a number of plantsgmanti oxidant and antimicrobial activity due
to the presence of various phyto constituents ligbenolic acids,tannins,flavonoids
etc[12,13].Plants contain different types of antiaxt molecules, like phenolic compounds i.e.
phenolic acids, flavonoids, and tannins, tocoplsgroarotenoids and ascorbic acid . These
natural antioxidants are present in different paftthe plants such as wood, bark, leaves, roots
etc. Phenolic compounds are an important classoofpounds due to ability to function as
terminators of free radical chains or chelators an@&ns. They play an important role in
stabilizing the lipid oxidation. The amount of ploéo content was found to be 21.80 and 27.04
in CA and CR respectively. The amount of total dlagid was found to be 10.90 and 8.08 and
condensed tannins were found to be 3.1 and 2.9Rna@id CA respectively. The phenolic
compounds by virtue of their structure i.e. pregeat hydroxyl groups contribute to the anti
oxidant activity.

Bacteria have different degrees of sensitivity tdiraicrobial compounds such as caffeine,
volatile and non-volatile organic acids, and aroam@bmpounds like phenolic compounds,
aldehydes, ketones and esters. CR variety hasrbperted to be more inclined to antimicrobial
activity than CA. Antibacterial properties have beeported be due to the presence of caffeic
acid, chlorogenic acid and protocatechnic acidpfhich are present in coffee. Coffee is a rich
source of antioxidants, including caffeine, hydmixnamic acid derivatives i.e. caffeic,
coumaric, chlorogenic, ferrulic acids, flavonoidsdgoolyphenols [14].The results of our study
indicated that the amount of phenolic acids, corddrtannins and flavonoids were found to be
more in CR when compared to CA. The anti microlaiatl anti oxidant activity were more
significant in case of @fea robusta. Caffeine is the most important constituent offeefwhich

is reported to posses both anti oxidant and artgébat activity. Literature has also revealed that
the amount of caffeine is more in CR [15]. From tésults of our study it can be concluded the
CR has shown better anti microbial and anti oxidativity as the amount of phytoconstituents
present in it are more when compared to CA.
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