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ABSTRACT

The Robusta coffee flowers were analyzed for phytochemical composition and
antioxidant activity. Flower powders at three different stages were extracted successively with
hexane, dichloromethane and methanol, resulting in the extracts of varying yields (1.61-
16.01%). All crude extracts were constituted of flavonoids, terpenoids and alkaloids. The
methanol crude extracts exhibited the best antioxidant activity on both DPPH (ECs 0.03-0.13
mg/mL) and reducing power (ECso 0.19-0.46 mg/mL). It also contained the highest amount of

total phenols (28.32-139.88 mg GAE/g extract).
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Introduction

Robusta coffee, Coffee robusta Pierre
ex A Frochner, belongs to the family of
Rubiaceae [1]. Its origin is in central and
western sub-Sahara Africa, but it is now
cultivated in more than 70 countries such as
Indonesia, India, Uganda, Vietnam, Brazil
and Thailand [2,3]. The planted area of
Robusta coffee is in the southern part of
Thailand. According to the agricultural
statistics for 2015, the harvested area was
185,167 rais and the total production was
17,028 tons [4]. The coffee plants thrive best
at altitudes of 200-900 meters and produce
white flowers with strong aroma after the
first shower of the rainy season [3]. An adult
trees can produce around 30000-40000
flowers. The Robusta coffee is about 30% of
the world market production [5]. Coffee is
rich in antioxidants [6-8]. The coffee
beverage has been consumed as a stimulant,

diuretic, antioxidant, and antipyretic, and
also to relieve spasmodic asthma. Tea from
coffee flowers has also been consumed in
some countries. In Thailand, it is widespread
in the northern and southern parts. It is
believed that coffee can reduce blood
cholesterol, lower blood sugar and prevent
obesity, liver and heart diseases.

Currently, people have to face and
tolerate numerous pollutants all day long,
especially free radicals which could
deteriorate health and cause chronic
problems. Free radicals, such as superoxide
anion and hydroxyl radical are the main
cause of oxidative stress leading to early
aging, and many ailments including
rheumatoid arthritis, cancer, diabetes and
cardiovascular disease [9]. Antioxidants are
required for everybody to prevent early aging
and promote health. Many natural foods are
good sources of dietary antioxidants which
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are of much interest to be consumed for their
health  promoting or  pharmaceutical
properties.

The aim of this work was to evaluate the
antioxidant property and total phenolic
content of Robusta coffee blossoms. The
phytochemical screenings of flavonoids,
terpenoids and alkaloids were also
investigated.

Methodology

Robusta flowers

Robusta blossoms were obtained from
a coffee farm in Surat Thani province,
Thailand. The blossoms were collected at
three different times (January, February and
March, 2016) and they have three different
ages: 5, 7 and 9 days. They were dried
naturally in the shade, and ground into fine
powders using a blender.

Preparation of crude extracts

Each Robusta flower powder at three
different ages was macerated successively
with hexane, dichloromethane (DCM) and
methanol at flower powders: solvent ratio of
1:1.5-2.0 for 24 h. extracting three times with
each solvent. Each combined extract was
evaporated under reduced pressure to
produce hexane, dichloromethane and
methanol crude extracts which were used for
determination of phytochemical screening,
total phenols and antioxidant activity.

Phytochemical screening

The crude extracts of Robusta flowers
were screened for the flavonoids, terpenoids
and alkaloids. Flavonoids were determined
by DPPH and Sofowara reagents. Mayer and
Wagner reagents were employed to test
alkaloids. Salkowski and Liebermann-
Burchard reagents were used to verify the
terpenoids [10-11].

DPPH'’s test

To each extract solution 0.2 mM DPPH was
added. A yellow coloured solution will
indicate the presence of flavonoids.

Sofowara’s test

Each extract solution was treated with
ammonia and sulfuric acid. A yellow
coloured solution will indicate the presence
of flavonoids.

Liebermann-Burchard’s test

Each extract solution was treated with glacial
acetic acid and sulfuric acid. A red coloured
solution will indicate the presence of
terpenoids.

Salkowski’s test

Each extract solution was treated with
chloroform and sulfuric acid. A brownish
coloured solution will indicate the presence
of terpenoids.

Mayer’s test

Each extract solution was treated with 2
drops of hydrochloric acid and potassium
mercuric iodide. A yellow precipitate will
showed the present of alkaloids.

Wagner’s test
Each extract solution was treated with 2
drops of hydrochloric acid and iodine in
potassium iodide. A reddish precipitate will
indicate the presence of alkaloids.

Determination of total phenols

Each extract was analysed for total
phenol content by using Folin-Ciocalteu
reagent [12]. Folin-Ciocalteu reagent 0.75
mL was diluted 10 times with distilled water
and added to 0.1 mL of 5 mg/mL extract
solution. The mixture was shaken and left to
stand for 5 min. The 0.75 mL of 10% sodium
carbonate in 10 mL of distilled water was
then added. It was mixed thoroughly and
allowed to stand at room temperature. After
90 min, the absorbance was recorded at the
wavelength 725 nm.

Antioxidant assays

Each crude extract was assessed for
antioxidant activity by 2 methods including
DPPH and reducing power as follows.
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Scavenging of 1,1-diphenyl-2-
picrylhydrazyl (DPPH) radicals

The antioxidant activity was evaluated on the
basis of its activity in scavenging the DPPH
radical [13]. Each extract was diluted in
methanol to give at least 5 different
concentrations. A volume of 2.5 mL of each
concentration was mixed with 2.5 mL of 0.2
mM DPPH and left to stand for 30 min in the
dark. The absorbance (Abs) was then
measured at the wavelength 517 nm against
a blank using a spectrophotometer. The

scavenging effect was calculated as

followed.

Scavenging effect (%) = (AbScontroi—AbSextract) X100
Abscontrol

The corresponding ECso values, obtained
from the graph, are the concentration of
extracts that scavenged DPPH radicals in
50%.

Reducing power

The reducing power of the extracts was
determined using the reported procedure
[14]. The crude extract in methanol 1 mL was
mixed with 2.5 mL of sodium phosphate
buffer (pH 6.6) and 2.5 mL of 1% potassium
ferricyanide. The sample was incubated at
50°C for 30 min and 2.5 mL of 10%
trichloroacetic acid was added. The mixture
was centrifuged for 10 min. The 5 mL of
supernatant was mixed with 5 mL of
deionised water and 1 mL of 0.1% ferric
chloride. After 10 min, the absorbance of the
sample was measured at 700 nm against a
blank. The ECs, value represents the
concentration of the extract at which the
absorbance was 0.5.

Results and Discussion

Solvent extractions

The 50.35, 150.24 and 170.75 g of
Robusta flower powders at three different
ages (Stage 1, 2 and 3) were extracted
continuously with hexane, dichloromethane
and methanol in different yields as depicted
in Fig. 1. It was found that Robusta blossom

provided the methanol crude extracts in the
highest percentage Yield (5.52-16.06%),
followed by dichloromethane (1.67-4.12%)
and hexane extracts (1.61-2.23%).
Significantly, the highest yield was obtained
from the first stage of Robusta coffee.

iHexane #DCM & Methanol

Stage 1 Stage 2

crude extracts

Stage 3

Fig. 1. The weight of crude extracts from
Robusta coffee blossoms.

Chemical constituents

The results  of preliminary
phytochemical tests of hexane,
dichloromethane and methanol crude

extracts are shown in Table 1. It was revealed
that terpenoids, flavonoids and alkaloids
were present in all crude extracts. Flavonoids
were found a little more in the methanol
crude extracts than dichloromethane and

hexane crude extracts, respectively.
Alkaloids were found equally in
dichloromethane and methanol crude

extracts and at higher concentrations than in
hexane crude extracts. Additionally,
terpenoids were found in comparable
amounts in all crude extracts.

However, the methanol crude extracts
contained flavonoids in amounts comparable
to alkaloids and terpenoids. The
dichloromethane extracts found alkaloids
and terpenoids at higher concentrations than
flavonoids, whereas the hexane crude
extracts exposed higher concentrations of
terpenoids than alkaloids and flavonoids.
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Total phenols

Each extract was evaluated for total
phenol concentration as gallic acid
equivalents (GAE) per gram of extract and
the results were detailed in Table 2. The
concentration of total phenols was varied
from 6.43 to 139.88 mg GAE/g of extract.
The oldest blossoms contained a greater total
of phenols than the second and the first
stages, respectively. Additionally, the
methanol crude extracts showed the highest
concentration of phenols (28.32-139.88 mg
GAE/qg of extract) whereas the hexane crude
extracts  demonstrated the lowest
concentration (6.43-87.74 mg GAE/g of
extract). The total phenols found in Robusta
blossoms were considerably more than those
found in the Robusta green bean and instant
coffee (56.73 and 140.78 mg/q) [7].

Antioxidant properties

Three crude extracts including hexane,
dichloromethane and methanol showed
different efficiency on DPPH radical
scavenging as indicated in Fig. 2. The results
showed that the radical scavenging effect on
DPPH increased with increasing of extract
concentrations. The methanol crude extracts

showed the highest scavenging effect. At 0.2
mg/mL, the methanol extracts of Robusta
blossom stage 3, 2 and 1 showed the
efficiency of 71.0, 65.6 and 56.9 %
respectively. Obviously, the antioxidant
activities of all extracts in stage 3 were better
than those of stage 2 and 1. The
corresponding ECsy values of each extract
are shown in Table 2. The extracts with the
lower values of ECso conformed to the higher
antioxidant activity. All crude extracts
revealed some different antioxidant
efficiency. Amongst them, all crude extracts
of coffee flowers in stage 3 had the highest
activity with the lowest ECso on scavenging
DPPH radicals (0.01-0.10 mg/mL), followed
by coffee flowers in stage 2 and 3,
respectively. Moreover, the methanol crude
extracts exhibited the highest efficiency on
DPPH radical scavenging. The
dichloromethane crude extracts were slightly
less effective and the hexane crude extracts
are the significantly least active. However,
they were still less effective than the
synthetic antioxidants of BHA (ECso = 0.002
mg/mL) and ascorbic acid (ECso = 0.004
mg/mL).
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Table 1. Phytochemical constituents of extracts from Robusta blossom powders.

Phytochemical Crude extracts
. Methods -

Constituents Hexane  Dichloromethane  Methanol

Liebermann-Burchard +++ +++ ++

Terpenoids Salkowski +++ +++ +++

DPPH + ++ +++

Flavonoids
Sofowora + + +++
Mayer + +++ +++
Alkaloids .
Marquis + ++ ++

+++ : Present in high concentration, ++ : Present in moderate concentration,
+ : Present in low concentration

Table 2. Total phenols, ICso values of DPPH and reducing power activity of extracts from
Robusta coffee blossoms.

Stages of Crude extracts/

. Total phenol content
Blossom Synthetic (mg Fé AE/q crude ECso (Mg/mL)
antioxidants extract) DPPH Reducing power

Hexane 6.43 0.71 5.56
1 Dichloromethane 25.96 0.30 1.75
Methanol 28.32 0.13 0.46

(overall) (60.71)
Hexane 50.41 0.42 1.05
2 Dichloromethane 52.34 0.10 1.69
Methanol 112.63 0.08 0.22

(overall) (215.38)
Hexane 87.74 0.31 0.46
3 Dichloromethane 95.04 0.05 0.31
Methanol 139.88 0.03 0.19

(overall) (322.66)
BHA Not tested 0.002 0.026
Ascorbic acid Not tested 0.004 0.016
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It was noted that the DPPH radical
scavenging activity showed an association
with the total phenols and flavonoid contents.
The methanol crude extracts having the
highest total phenols and flavonoids also
showed the best DPPH scavenging activity.
This result agreed with the previous reports
[15]. The radical scavenging effect depended
on the structural of constituents and the
number of available hydroxyl groups of
phenols [16]. At 200 ppm concentrations
conserves of Robusta coffee extracted
exhibit 78-87% [17] which was a little higher
than this work. These results indicate that
Robusta blossoms perform a noticeable
effect on scavenging free radicals.
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Fig. 2. Scavenging activity on DPPH radical
of crude extracts from Robusta coffee
blossom (a) Hexane (b) Dichloromethane (c)
Methanol.

Similarly, the reducing power of the extracts
increased with concentration. Each state of
blossoms showed different activities.
However, all extracts from the 3 stage were
the most effective (Fig. 3). As can be seen
from Table 2, the methanol crude extracts
displayed the highest reducing power with
ECso of 0.19-0.46 mg/mL). In contrast, the
hexane crude extract at stage 1 exhibited the
least in reducing power activity. Again, their
efficiencies were less than BHA (ECsy =
0.026 mg/mL) and ascorbic acid (ECsy =
0.016 mg/mL There was also a correlation
between the DPPH radical scavenging and
the reducing power. The methanol extracts
giving the highest DPPH scavenging,
exhibited the greatest reducing power as
well. Hence, in addition to phenolic
compounds, the methanol extracts also
contain other substances that promote
reducing activity.
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Fig. 3. Absorbance on reducing power of

crude extracts from Robusta coffee blossom

(a) Hexane (b) Dichloromethane (c)

Methanol.

Conclusion

This study provided a brief
investigation of phytochemical constituents
of Robusta coffee flowers. The hexane,
dichloromethane and methanol crude
extracts contained terpenoids, flavonoids and
alkaloids in different amounts. Their
antioxidant properties were also proved to be
effective. The antioxidant activity and total

phenol capacity can be adjusted by varying
the extract solvent. These findings would be
of much interest for consumers and
researchers. The data of the current report is
useful as a baseline for further studies to
identify bioactive compounds that are
responsible for the antioxidant property.
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