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Abstract

Averrhoa bilimbi L. leaves and stingless bee honey contains phenolic compounds that can act as
antioxidants. This study aims to find out the antioxidant activity of extract combination from Averrhoa
bilimbi L. leaves and stingless bee honey (7rigona spp.). This study uses the maceration method to
obtain extracts and uses the DPPH (2,2-diphenyl-1-picrilhydrazyl) method to see the antioxidant
activity of the extract combination from Averrhoa bilimbi L. leaves and stingless bee honey (7rigona
spp.). Then the extract combination of kelulut honey bee (7rigona spp.) and Averrhoa bilimbi L. leaves
was measured for its antioxidant activity using UV-VIS spectrophotometry. The results showed the
greatest ICso of combination extract was 2:1 ratio Averrhoa bilimbi L. leaves extract and stingless bee
honey was 90.36 ppm included classified as strong antioxidants activity. This activity was influenced
by the synergistic effect between the combination of secondary metabolites contained.
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Aktivitas Antioksidan Kombinasi dari Ekstrak Daun Averrhoa bilimbi L.
dan Madu Lebah Kelulut

Abstrak

Daun belimbing wuluh (Averrhoa bilimbi L.) dan madu lebah kelulut mengandung senyawa fenolik yang
dapat berperan sebagai antioksidan. Penelitian ini bertujuan untuk mengetahui aktivitas antioksidan
dari kombinasi ekstrak madu lebah kelulut (7rigona spp.) dan daun belimbing wuluh (4verrhoa bilimbi
L.). Penelitian ini menggunakan metode maserasi untuk mendapatkan hasil ekstrak dan menggunakan
metode DPPH (2,2-diphenyl-1-picrilhidrazyl) untuk melihat aktivitas antioksidan dari kombinasi
ekstrak madu lebah kelulut (7rigona spp.) dan daun belimbing wuluh (4verrhoa bilimbi L.). Kemudian
kombinasi ekstrak madu lebah kelulut (7rigona spp.) dan daun belimbing wuluh (4Averrhoa bilimbi L.)
diukur aktivitas antioksidannya dengan menggunakan spektrofotometri UV-VIS. Hasil menunjukan
ICso terbesar dari kombinasi rasio 2:1 ektrak daun Averrhoa bilimbi L. dan madu lebah kelulut adalah
90,36 ppm termasuk tergolong dalam aktivitas antioksidan yang kuat. Aktivitas ini dipengaruhi oleh
efek sinergis antara kombinasi metabolit sekunder yang terkandung.

Kata Kunci: antioksidan, lebah kelulut, madu, Averrhoa bilimbi L.
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1. Introduction

Indonesia is a tropical country
characterized by high temperatures and
ultraviolet radiation'. Excessive exposure
to UV rays can lead to the formation of free
radicals in the body that can cause a number
of skin problems, including skin redness,
pigmentation, and long-term cancer risk®.
Human health will be affected by skin damage
so maintaining and protecting the skin is
necessary for health. Therefore, it is necessary
to defend against the dangers of free radicals
and premature aging that can harm the skin’.
Premature aging can be prevented through
2 ways, namely internally and externally.
Internal prevention comes from antioxidants
produced by the body itself. Examples of
such internal antioxidants are superoxide
dismutase (SOD), glutathione peroxidase
(GSH Px), catalase, and nonenzymes which
are small protein compounds of glutathione®.
While externally, consumption of fruits
and vegetables that are high in antioxidant.
And one of them is by using cosmetics that
have active substances as antioxidants'.
Antioxidants are very beneficial for health
because they can prevent premature aging
and degenerative disorders*. Antioxidants can
fight free radicals found in the body produced
by the body's metabolism, air pollution,
contaminated food, and sunlight®.

Indonesia is rich in natural resources
that can be utilized as a source of natural
antioxidants, one of which is Averrhoa
bilimbi L. and stingless bee honey. Stingless
bee honey and Averrhoa bilimbi L. leaves
have been widely wused as traditional
medicine, not only traditional medicine, the
efficacy of Averrhoa bilimbi L. leaves and
stingless bee honey has been scientifically
tested®. These plants contain secondary
metabolite compounds such as flavonoids
and phenolics and Averrhoa bilimbi L. leaves
have activities as antibacterial, antioxidant,
antimicrobial and anti-inflammatory (reduce
and suppress inflammation)”°. Stingless
bees are characterized by having no sting and
being small in size!’. Meanwhile, stingless
bee honey has pharmacological effects as an
antidiabetic, antioxidant, and antibacterial'!:'2,
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Flavonoid components have been widely
reported for their role as antioxidants. The
aim of this study was to determine whether
the combination of two types of antioxidants
might result in a higher potential total
antioxidant activity, known as the synergism
effect.

2.  Method
2.1. Materials

The materials used for this study include
extract combination from stingless bee honey
(Trigona spp.) taken from Samarinda (Arista
Avimaro Bee Farm) and Averrhoa bilimbi L.
leaves taken from Anggur Street, Samarinda
with the characteristics of leaves that are
not too old and not too young (the texture is
not too slippery and not too thick, but also
not hard, and there are no yellow spots that
indicate the leaves have begun to age), DPPH
(Tokyo Chemical Industry, Japan), etanol
95% (Medika, Sukoharjo), methanol (Emsure
Merck, Germany), and aquadest (OneLab,
Bandung).
2.2. Instruments
The tools used extraction include a
set of Rotary evaporator (Buchi Interface
[-100 from China), spektrofotometer UV-
Vis (Genesys 10s UV-Vis from Germany),
Volumetric flask (Iwaki), vortex (Scilogex
MX-S from North America), Measuring cup
(Iwaki), Spatula, Micropipettes (Scilogex
from North America), and Pasteur pipette.

2.3. Procedure
2.3.1.Preparation Extract from Averrhoa

bilimbi L. Leaves

The obtained Averrhoa bilimbi L.
leaves were dried in an oven and mashed,
then 100 grams of Averrhoa bilimbi L.
leaves were macerated with 1000 ml of 95%
ethanol solvent. The resulting macerate was
concentrated using a rotary evaporator at
50°C with a speed of 200 rpm"®. The resulting
extract was then made into a comparator as
shown in table 1. Each comparator was tested
for antioxidant activity.

2.3.2.Preparation of 0.1 mM DPPH Solution
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(b)
Figure 1. (a) Stinglees bee honey (b) Averrhoa
bilimbi L.

DPPH powder weighed as much as 1.98
mg was dissolved using methanol p.a and put
into a 50 mL volumetric flask until the volume
was sufficient with methanol p.a to the limit
mark, then the volumetric flask was given
aluminum foil and placed in a dark room®*,

2.3.3. Antioxidant Test Combination of
Stinglees Bee Honey and Extract from
Averrhoa bilimbi L.

Extract from Averrhoa bilimbi L.
leaves and stingless bee honey and their
combination were weighed as much as 100
mg, then dissolved with methanol in a 10 mL
volumetric flask. Then dilution with methanol
was carried out so that several concentrations
of test solutions were obtained at 10; 30; 50;
70; 90 ppm. The results were homogenized
using a vortex and added 0.1 mM DPPH as
much as 3 mL and incubated for 30 minutes at
room temperature under dark conditions, then
measured the absorbance at a wavelength
of 517 nm. The ICso value was calculated
using a linear regression equation with the
relationship between concentration and %
inhibition'®,

2.3.4.Preparation of Vitamin C Solution
Vitamin C weighed as much as 10
mg was put into a 50 mL volumetric flask
and dissolved with methanol to obtain a
concentration of 200 ppm. This solution
was further diluted with methanol until the
concentration of vitamin C solution was
obtained, namely 2; 3; 4; 5; 6 ppm. The
results of vitamin C dilution were added with
3 mL of 0.1 mM DPPH and incubated for
30 minutes at room temperature under dark
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Figure 2. Preparation of Antioxidant Test
Combination of Stinglees Bee Honey
and Extract from Averrhoa bilimbi L.

conditions, then measured the absorbance at
a wavelength of 517 nm. The ICso value was
calculated using a linear regression equation
with the relationship between concentration
and % inhibition'®.

3. Result

The result of thick extract Averrhoa
bilimbi L. leaves in the study was 13 grams.
Maceration results are said to be good if the
yield is> 10%13, in the results of the study,
the yield of the extract was 13% so that these
results met the standard requirements. Then
extract combination from Averrhoa bilimbi
L. leaves and stingless bee honey was made
in a ratio of 1:0, 2:1, 1:1, 1:2, and 0:1. Then
tested for antiokxidant activity of extract
combination from Averrhoa bilimbi L. leaves
and stingless bee honey which has the highest
antioxidant activity in the 2:1 ratio with an ICso
value of 90.36 ppm. The measurement results
of antioxidant activity of the combination of
1:1, the combination 1:2, and stingless bee
honey are (ICso 106.18 ppm), (ICs 102.10
ppm), (ICso 132,76 ppm) respectively. That
the highest activity is possessed by Averrhoa
bilimbi L. leaves extract 0:1 with an ICso value
of 18,05 ppm.

4. Discussion
4.1. Extract Yield Results

This study uses the maceration method
which uses 95% ethanol solvent. Ethanol
95% 1s preferred because it can extract
more antioxidant compounds than water in
producing antioxidant compounds!'”'®. The
result of thick extract in the study was 13
grams. Maceration results are said to be good
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Figure 3. (a) Antioxidant Activity Ratio 1:0 (b) Antioxidant Activity Ratio 2:1 (c) Antioxidant
Activity Ratio 1:1 (d) Antioxidant Activity Ratio 1:2 (e) Antioxidant Activity Ratio 0:1 (f)

Antioxidant Activity Vitamin C

if the yield 1s> 10%13, in the results of the
study, the yield of the extract was 13% so that
these results met the standard requirements.

4.2. Antioxidant Activity Measurement

The antioxidant activity of stingless
bee honey is produced by high phenolic and
flavonoid compounds in honey'?2!22 while
Averrhoa bilimbi L. leaves are produced
by high flavonoid, phenol, alkaloid, tannin,
and coumarin compounds in the leaves, so
a combination from Averrhoa bilimbi L.>.
leaves and stingless bee honey is carried out
in order to produce higher total antioxidant
activity, known as the synergism effect.

The results in Table 3 show that the
single extract, the extract combination from
Averrhoa bilimbi L. leaves and stingless bee
honey 2:1; 1:1; 1:2 ratio, and the comparator
have different antioxidant activities from one
another. The difference in ICso values in each

31

extract or combination of extracts is due to
the distribution of the type and number of
secondary metabolite compounds that are
antioxidants based on the solvent polarity
used®.

Based on figure 3 and table 2, it shows
that the highest activity is possessed by
Averrhoa bilimbi L. leaves extract with the
a linear regression equation y= 0.3855x +
43.038 and R? = 0.9435 which shows the ICso
value of 18,05 ppm, while of the three extract
combination from Averrhoa bilimbi L. leaves
and stingless bee honey which has the highest
antioxidant activity in the 2:1 ratio with the
a linear regression equation y = 0,1694x +
34,693 and R? = 0,9429 which shows the 1Cso
value of 90,36 ppm. The measurement results
of antioxidant activity of the combination of
1:1 with the a linear regression equation y
= 0,3257x + 15,415 and R? = 0,9653 which
shows the ICso value of 106,18 ppm, the



Table 1. Comparison of antioxidant test of the combination of stingless bee honey and Averrhoa bilimbi

L. leaves extract!

Quantity of antioxidant test material

Ratio Stingless bee honey (mg) Averrhoa bilimbi L. leaves extract (mg)
1:0 100 0

2:1 50 25

1:1 50 50

1:2 25 50

0:1 0 100

combination 1:2 with the a linear regression
equation y = 0,3076x + 18,591 and R? =
0,9857 which shows the ICso value of 102,10
ppm, and 1:0 with persamaan regresi linear
madu lebah kelulut yaitu y=0,2945x + 10,901
dan R2 = 0,9709 which shows the ICso value
of 132,76 ppm. The ICso value of the three
extract combination from Averrhoa bilimbi L.
Table 2. Antioxidant Activity

leaves and stingless bee honey has moderate
antioxidant activity.

In extract combination from Averrhoa
bilimbi L. leaves and stingless bee honey gives
a decreasing effect on its antioxidant activity
in reducing DPPH free radicals compared to
single extracts, this occurs allegedly due to
interactions between chemical compounds

Ratio  Concentration (ppm) Absorbance Inhibition Percentage ICso (ppm)
1:0 10 0.696 13.32 % 132.76 ppm > 50 ppm
30 0.644 19.80 % (moderate)
50 0.600 25.28 %
70 0.529 34.12 %
90 0.517 35.61 %
2:1 10 0.520 35.24 % 90.36 ppm >50 ppm
30 0.472 41.22 % (strong)
50 0.449 44.08 %
70 0.442 44.95 %
90 0.399 50.31 %
1:1 10 0.671 16.43 % 106.18 ppm > 50 ppm
30 0.587 26.89 % (moderate)
50 0.538 33.00 %
70 0.486 39.47 %
90 0.460 42.71 %
1:2 10 0.630 21.54% 102.10 ppm > 50 ppm
30 0.584 27.27% (moderate)
50 0.516 35.74%
70 0.492 38.72%
90 0.429 46.57%
0:1 10 0.402 49.93% 18.05 ppm < 50 ppm
30 0.374 53.42% (very strong)
50 0.338 57.90%
70 0.239 70.23%
90 0.160 80.07%
Vitamin 2 0.721 10.21% 10.39 ppm < 50 ppm
C 3 0.711 11.45% (very strong)
4 0.624 22.29%
5 0.603 24.90%
6 0.584 27.52%
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contained in each extract. In theory, in
medicinal plants, in addition to the active
substance as the main component that is
most influential, there are still other side
compounds, which may affect the expected
response’*.

With the combination of two types
of extracts, each of which has secondary
metabolite compounds, will interact with
each other. Maybe the effect of potentiation
at small concentrations, maybe also the
opposite, namely mutually weakening. It
should also be taken into consideration that at
too high a concentration, excess antioxidants
can turn into prooxidants. Therefore, at higher
concentrations, the antioxidant response may
not necessarily be better. This needs to be
investigated further>.

In the antioxidant test using the DPPH
test using vitamin C as a comparison, because
vitamin C is a natural antioxidant compound
that can be used as a comparison in the
antioxidant activity test*. The ICso value of
vitamin C in table 3 is used to compare the
results of the ICso value of extract combination
from Averrhoa bilimbi L. leaves and stingless
bee honey. The ICso value of vitamin C is 10,39
ppm with the a linear regression equation y=
4.807x + 0.046 dan R? = 0.9165. The ICso
value of vitamin C shows that vitamin C has
very strong antioxidant activity.

5.  Conclusion

From the results of antioxidant tests with
a extract combination from Averrhoa bilimbi
L. leaves and stingless bee honey, which has
the highest ICso value, the combination 0:1
of 18.05 ppm but from the combination 0:1
only uses Averrhoa bilimbi L. leaves extract
and there is no combination of stingless bee
honey, it can be seen from the combination of
1:1; 2:1; 1:2 which has the largest ICso value,
the combination 2: 1 of 90.36 ppm. So that
the combination of extract combination from
Averrhoa bilimbi L. leaves and stingless bee
honey has antioxidant activity that is included
in the strong classification.
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