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INTRODUCTION

Phenols contained in coffee beans may also found in
the coffee leaves. Previous research showed that the
arabica coffee leaves contain phenolic compounds
[1]. Phenolic compounds are compounds that have
one or more hydroxyl groups attached directly to an
aromatic ring [2]. Phenolics compounds have many
biological effects, including antioxidant activity [3].
Antioxidants are the first line for defense against
free radical damage, and important for health. The
need for antioxidants becomes even more critical
with increased exposure to free radicals. Pollution,
cigarette smoke, drugs, illness, stress, and even
exercise can increase free radical exposure [4].

The aim of this study was to determine total
phenolic content and antioxidant activity in
methanolic extracts of robusta and arabica coffee
leaves (old and young leaves), as potential sources of
natural antioxidants. The relationship between
phenolic content and antioxidant activity was also
investigated.

MATERIAL AND METHODS

MATERIALS

2,2’ - diphenyl - | - picrylhydrazyl (DPPH), chlorogenic
acid standart, metanol p.a were purchased from
Sigma-Aldrich,  Folin—Ciocalteau reagent was
purchased from Merck, vitamin C pharmaceutical
grade (99.8%). All other reagents were analytical
grades.

METHODS

Sample Preparation

Young and old leaves of arabica and robusta from a
Indonesian Coffee and Cocoa Research Institute
were washed, cut, dried and powdered.Young leaves
are light green, smooth, young, and recently
expanded. Old leaves are rough texture and intense

green color.

Extraction

250 g of sample were extracted with methanol 70%
(1:7 v/v) at room temperature for 3 day. The extracts
obtained were filtered through filter paper and
concentrated with a rotary evaporator at 50°C. After
that, it was heated in oven to get thick extract.
Determination of total phenolic content

Stock standard solution prepared by dissolving 25
mg of chlorogenic acid in 25 ml methanol. Working
standard solutions were prepared by dilution of

stock solution with methanol to get solutions in
concentration of 100 pg/ml, 150 pg/ml, 200 pg/ml,
250 pg/ml, 300 pg/ml, 400 pg/ml, 500 pg/ml, dan
600 ug/ml. For sample preparation, 25 mg extract
was weighed. The extract was dissolved in 25 ml
volumetric flask, and approximately 10 ml of
methanol was added. The mixture was ultrasonic
and diluted to 25 ml.

0.1 ml Folin—Ciocalteau reagent was mixed with 0.1
ml sample and 1.2 ml aquadest. That mixture held at
room temperature for 5 min. Then 0.3 ml of 20 %
sodium carbonate solution and 0.3 ml aquadest was
added. After 30 min of incubation at room
temperature, the absorbance of the solution was
determined at 743 nm by spectrophotometer UV
Vis. Quantitative measurements were performed,
based on a standard calibration curve of eight
concentrations. The total phenolic content was
expressed as chlorogenic acid equivalents in
milligram per gram of weight extract (mg CAE/g).
Determination of antioxidant activity

Stock vitamin C solution prepared by dissolving 25
mg of vitamin C in 25 ml methanol. Working vitamin
C solutions were prepared by dilution of stock
solution with methanol to get solutions in
concentration of 4.99 ug/ml; 9.98 ug/ml; 14.97
pg/ml; 19.96 pg/ml; 24.95 pug/ml; and 29.94 pg/ml.
For sample preparation, stock sample solution
prepared by dissolving 25 mg of each extract in 25
ml methanol. Working solutions of old arabica and
robusta extract were prepared by dilution of stock
solution with methanol to get solutions in
concentration of 10 ug/ml, 20 pug/ml, 30 pug/ml, 40
pg/ml, 50 pg/ml, dan 60 upg/ml. Then, working
solutions of young arabica and robusta extract were
prepared by dilution of stock solution with methanol
to get solutions in concentration of 20 ug/ml, 40
pg/ml, 60 pg/ml, 80 pg/ml, 100 pg/ml, dan 120
ug/ml.

0.3 ml of sample solution with six different
concentrations was added to 1.2 ml 0.1 mM DPPH.
The mixture was shaken vigorously and kept for 30
min at room temperature in the dark. The
absorbance at 515 nm was measured by a
spectrophotometer after 30 min of incubation. The
antioxidant activity of the samples was calculated
according to the formula:
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where Ao = absorbance of the control

Ai= absorbance of the extract.
The percentage of antioxidant activity was plotted
against the sample concentration (ug/ml) to obtain
ICso, defined as the concentration of the sample
necessary to cause 50 % scavenging of DPPH radical
calculated by linier regression curve.

RESULTS AND DISCUSSION

Total phenolics content

Total phenolic content was determined by the Folin—
Ciocalteu colorimetric method using chlorogenic acid
as a standart [5]. A linear calibration curve of
chlorogenic acid, in the range 100-600 pg/ml with r?
value of 0.997, was constructed (Fig. 1).
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Fig. 1: Standart curve of chlorogenic acid

Phenolic contents of methanolic extracts of old
robusta, old arabica, young robusta, and young
arabica coffee leaves were shown in Table 1.
Methanolic extracts of old robusta coffee leaves
showed the highest total phenolic content among all
methanolic extracts of coffee leaves, followed by
methanolic extracts of old arabica, young robusta
and young arabica were 399.403 + 0.559;354.307 +
1.204; 244.232 + 1.761 and 190.916 * 1.715 mg
CAE/g extracts.

Based on the species, methanolic extract of robusta
coffee (Coffea canephora) leaves had total phenolic
content higher than methanol extract of arabica
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coffee (Coffea arabica) leaves in old leaves and
young leaves. Previous research suggested that
robusta coffee (Coffea canephora) beans containing
a total phenol content higher than arabica coffee
(Coffea arabica) beans [5]. High levels of total
phenolic content in the seeds was also occurs in the
leaves. The leaves and seeds were located in the
same species possibility had the same compound.
Based on age, methanolic extract of old leaves had
total phenolic content higher than methanol extract
of young leaves in both species of coffee leaves.
These results were consistent with previous research
which determine the total phenolic content in young
and old leaves from 8 different plant species [6].
These results suggested that average of total
phenolic content in old leaves higher than young
leaves.

Total phenolic content was significant difference
between methanolic extracts of old robusta, old
arabica, young robusta, and young arabica coffee
leaves (ANOVA, P<0.05).

Determination of Antioxidant Activity

Antioxidant activity was determined by radical
scavenging activity using DPPH radical [7]. The result
of plotting percentage of antioxidant activity against
the sample concentration (ug/ml) were shown in Fig
2.

Measured by DPPH method (Table 2), methanolic
extracts of old robusta coffee leaves showed
antioxidant activity among all methanolic extracts of
coffee leaves, followed by methanolic extracts of old
arabica, young robusta and young arabica were
7.519 + 0.029; 8.317 + 0.050; 13.678 + 0.053 and
15.535 + 0.089 pg/ml, respectively. Vitamin C
showed higher antioxidant activity than all
methanolic extracts of coffee leaves. ICso value of
vitamin C was 3,658 + 0,032 pg/ml. The antioxidant
activity of ascorbic acid was higher than sample.
Based on that ICso value, vitamin C and methanolic
extracst of coffee leaves were potent antioxidant. A
compound said to be potent antioxidants when the
value of ICso <50 pg/m [8].

Table 1: Total phenolic content in methanolic extracts of coffee leaves

Sample

Total phenolic content
(mg CAE/g extract weight, n=3)

Methanolic extract of old robusta leaves

Methanolic extract of old arabica leaves

Methanolic extract of young robusta leaves

Methanolic extract of young arabica leaves

399,403+0,559°
354,307+1,204°
244,232+1,761°¢

190,916+1,715¢

The values are presented as mean * SD, the different superscript in each row are significantly

different (P > 0.05).
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Fig. 2. Plotting percentage of antioxidant activity against samples concentration (n=3)
a) coffee leaves of old robusta, b) coffee leaves of old arabica, c) coffee leaves of young robusta, d) coffee
leaves of young arabica, e) vitamin C

Table 2: ICso value ascorbic acid and methanolic extracts of coffee leaves

Sample ICso value (ug/ml, n=3)
Vitamin C 3,650+0,032°
Methanolic extract of old robusta leaves 7,519+0,029°
Methanolic extract of old arabica leaves 8,317+0,050¢
Methanolic extract of young robusta leaves  13,678+0,053¢
Methanolic extract of young arabica leaves 15,535 +0,089¢

The values are presented as mean * SD, the different superscript in each row are significantly
different (P < 0.05)

Based on the species, methanolic extract of robusta
coffee leaves (Coffea canephora) had higher

roasted coffee beans [9]. Based on the age,
antioxidant activity of old coffee leaves higher than

antioxidant activity than methanolic extract of
arabica coffee (Coffea arabica) leaves in old and
young leaves. Previous research showed that
robusta coffee beans contain higher antioxidant
activity than arabica coffee beans in green and

young coffee leaves because old leaves had a total
phenol content higher than young leaves.

Antioxidant activity was significant difference in
methanolic extracts of old robusta, old arabica,
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young robusta, young arabica coffee leaves and
vitamin C (ANOVA, P<0.05).

In the present study, there was linier correlation
between antioxidant activity and phenolic contents
of methanolic extracts of coffee leaves (coefficient r
= 0.9865) (Fig. 3). These results suggested that the
phenolic compounds contributed significantly to the
antioxidant capacity of the investigated plant
species. These results were consistent with many
research that reported the positive correlation
between total phenolic content and antioxidant
activity 10]. Antioxidant activity may also come from
the presence of other antioxidant secondary
metabolites such as alkaloid (caffein dan
trigoneline), saponin, and a-tokopherol [11] [12].
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Fig. 3: Relationship between antioxidant activity
(ICso) and total phenol content in
methanolic extracts of coffee leaves

CONCLUSIONS

Old leaves present a higher of total phenolic content
and antioxidant activity than young leaves. Robusta
leaves present higher total phenolic content and
antioxidant activity than that of arabica leaves. Total
phenolic content and antioxidant activity methanolic
extract of old robusta coffee leaves, old arabica,
young robusta, and young arabica were significantly
different. The positively high correlation between
total phenolic content and antioxidant activity was
given by methanolic extracts of coffee leaves.
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