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ABSTRACT: Red fruit is a member of the Pandanaceae family which is a type of pandan. Empirically, red fruit (Pandanus
conoideus Lam.) has been proven to cure various degenerative diseases such as cancer, heart disease, tuberculosis, respiratory tract
disorders, external antiseptic and eye and skin diseases. The aim of this research was to determine the antioxidant activity of red
fruit juice using the ferric reducing antioxidant power (FRAP) method. The juice was tested qualitatively and quantitatively using
the FRAP method. The qualitative test results after adding the FRAP reagent were positive for antioxidant activity because the color
changed to blue. In quantitative determination of absorbance, antioxidant activity was measured using the UV-Vis
spectrophotometric method. Absorbance was measured at a maximum wavelength of 701 nm using ascorbic acid as a reference
solution. The equation obtained is y =0.0103x + 0.3801 with a value of r=0.9978. The total antioxidant activity value was calculated
based on absorption data. The calculation results for the total antioxidant activity value were 173.68 mgAAE/L sample. Therefore,
we can conclude that red fruit can be used as a natural antioxidant.
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1. INTRODUCTION

Red fruit (Pandanus conoideus Lam.) is one of the Pandanaceae family whose distribution can be found almost
throughout the Papuan plains (Ponglabba et al., 2020). This red fruit grows three times every year. This plant can grow
in the lowlands up to an altitude of 2,500 m above sea level (asl), with low soil fertility, acidic to slightly acidic (pH 4.30-
5.30). The red fruit plant will produce fruit for the first time after more than three years since planting. However, in the
lowlands, plants produce fruit when they are two years old and are ready to be harvested (Sangkala et al, 2014). The fruit
of this plant physically comes out following the rotation of the leaves, is located at the top of the stem and is usually
protected by a covering sheath consisting of pith to which the seeds are attached which are very hard and wrapped in red
flesh. The seeds attached to the pith are neatly arranged, about 1 cm long and 0.2 cm in diameter, and at first glance their
shape resembles jackfruit skin (Sangkala et al, 2014).

The fruit of this plant physically comes out following the rotation of the leaves, is located at the top of the stem
and is usually protected by a covering sheath consisting of pith to which the seeds are attached which are very hard and
wrapped in red flesh. The seeds attached to the pith are neatly arranged, about 1 cm long and 0.2 cm in diameter, and at
first glance their shape resembles jackfruit skin (Sangkala et al, 2014).

As a local resource, red fruit is very important for the Papuan people for several reasons, namely red fruit oil is
used as edible oil and a basic ingredient for medicine. Red fruit oil has been analyzed for its chemical content because of
its potential as a medicinal base, and the results show that it contains fatty and proximate acids. Pieces of red fruit boiled
with sweet potato leaves are used as pig feed (Wawo et al., 2019). Red fruit pulp is an intermediate product that can be
further processed to make sauce, jam, dodol and various types of cakes such as sponge cake (Ponglabba et al., 2020).

It is reported that red fruit flesh contains protein levels of 1.86-2.66%, fat 50.8-55.58%, carbohydrates 36.78-
46.3%, and ash 2.7-5.03%, with levels total carotenoids of 552-1592 ppm. With a high content of active carotenoid and
tocopherol components, red fruit is a source of natural antioxidants and has the potential to be processed as a functional
food (Ponglabba et al., 2020). Red fruit (Pandanus conoideus Lam.) has been empirically proven to cure various
degenerative diseases including cancer, heart disease, tuberculosis, respiratory tract disorders, and is an external
antiseptic, as well as eye and skin diseases (Saa et al., 2022).

Fruit juice is the result of pressing or extracting filtered fruit. Fruit juice may contain crushed fruit and appear
cloudy or clear. The principle of making fruit juice is different for each type of fruit, but the main aim is to extend the
shelf life and usefulness of the fruit (Hermawan et al., 2016).

Antioxidants are compounds that have the ability to prevent and slow down damage caused by free radicals through
inhibiting oxidative mechanisms. Antioxidants can help protect the human body against damage caused by reactive
oxygen compounds (ROS; reactive oxygen species) and other free radicals (Pratama et al., 2016).

The FRAP method or Ferric Reducing Antioxidant Power is a method for determining antioxidant content
spectrophotometrically which is based on the reduction of the ferroin analogue, Fe** complex from tripiridyltriazine
Fe(TPTZ)*" to Fe*" complex, Fe(TPTZ)?** which is intensely blue in color by antioxidants in sour atmosphere.
Determination of the TAC (Total Antioxidant Capacity) value of the sample is carried out by mixing the FRAP reagent
with the sample extract. FRAP reagent is a colorless Fe**-TPTZ complex compound (different from the Fe?" complex
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which is blue). The Fe’*-TPTZ compound represents an oxidizing compound that may be present in the body and can
damage body cells, while the sample extract contains antioxidants which can then reduce Fe**-TPTZ to Fe**-TPTZ so
that the Fe**-TPTZ compound will not carry out reactions that damage cells. body cells. The greater the concentration of
Fe>*-TPTZ that the sample reduces to Fe?*-TPTZ, the greater the antioxidant activity of the sample (Yefrida et al., 2015).
Based on the description above, researchers are interested in conducting research on the antioxidant activity of red fruit
(Pandanus conoideus Lam.) ethanol extract using the Ferric Reducing Antioxidant Power (FRAP) method.

2. EXPERIMENTAL SECTION

2.1. Sample collection

The red fruit (Pandanus conoideus Lam.) that has been obtained is washed thoroughly first, then the sample is
separated from the pith. A total of 400 grams of red fruit seeds were put into a juicer to separate the pulp and juice, then
filtered and put into a brown bottle. Store in the refrigerator.spectrophotometry method in quantitative analysis.

2.2. Qualitative analysis

Pipette 1 mL of the sample solution using a micropipette and put it in a test tube, then add 3 mL of FRAP reagent.
The mixture was homogenized and incubated at 37 °C for 30 minutes. Observe the change in color of the solution that
occurs. If the sample solution turns blue, then the sample has antioxidant activity.

2.3. Standard solution

A 1000 ppm stock solution was prepared by dissolving 25 mg of ascorbic acid dissolved in 1% oxalic acid to the
limit of a 25 mL volumetric flask. Next, 4.0 was taken from the stock solution of 1000 ppm; 4.1; 4.2; 4.3 and 4.4 mL and
placed in different 10 mL volumetric flasks and diluted with 1% oxalic acid to 10 mL and homogenized. The concentration
of a standard solution of 1000 ppm ascorbic acid is 400, 410, 420, 430 and 440 ppm.

2.4. Quantitative analysis

2.4.1. Determination of maximum wavelength

The maximum wavelength was obtained by measuring the absorbance of a standard solution of ascorbic acid at a
concentration of 400 ug/mL. 4 mL of this solution was taken and then mixed with 0.5 mL of 0.2 M phosphate buffer (pH
6.6) and 0.5 mL of 1% potassium ferricyanide, the mixture was incubated at 50 °C for 20 minutes. After incubation, 0.5
mL of trichloroacetic acid solution was added, then centrifuged at 3000 rpm for 10 minutes. The top layer of the solution
was pipetted as much as 1 mL plus 0.5 mL of distilled water and 0.5 mL of 0.1% FeCls. Leave the solution for 10-15
minutes and measure the absorbance at each wavelength in the range of 500-800 nm using a UV-Vis spectrophotometer.

2.4.2. Determination of the standard curve for ascorbic acid

For the preparation of standard solutions, from a stock solution of 1000 pg/mL, working standards are made with
concentrations of 400, 410, 420, 430, and 440 pg/mL. Each working standard concentration was pipetted at 4.0; 4.1; 4.2;
4.3; and 4.4 mL then added 0.5 mL of phosphate buffer pH 6.6 and 0.5 mL of 1% potassium ferricyanide. Then incubated
at 50 °C for 20 minutes, then added 0.5 mL of 10% TCA. Next, it was centrifuged at 3000 rpm for 10 minutes, the top
layer of 1 mL of the solution was mixed with 0.5 mL distilled water and 0.5 mL of 0.1% FeCls, after which it was
incubated at room temperature for 5 minutes. Absorbance was measured at a wavelength of 701 nm on a UV-Vis
Spectrophotometer.

2.4.3. Determination of antioxidants

A total of 1 mL of red fruit juice was diluted with oxalate solution in a 10 mL volumetric flask. Pipet 1 mL then
add 0.5 mL of 0.2 M phosphate buffer (pH 6.6) and 0.5 mL of 1% K3Fe(CN)g after that, incubate for 20 minutes at 50 °C.
After incubation, 0.5 mL of TCA was added and centrifuged at 3000 rpm for 10 minutes. After centrifuging, pipet 1 mL
of the top layer into a test tube, and add 0.5 mL of distilled water and 0.5 mL of 0.1% FeCl;. The solution was left for 10
minutes and the absorbance was measured at 701 nm. As a blank, a mixture of oxalate solution was used.

2.6. Data analysis

The absorbance value of the test substance using a spectrophotometer will be compared with the standard solution
at each different concentration by linear regression method following equation: Y= bx + a, where: Y = Peak area; b =
Slope; x = Concentration; a = Intercept. From the linear regression equation, the concentration of the sample is calculated
by plotting the absorption results against the regression equation.

3. RESULTS AND DISCUSSION

In this research, red fruit seeds (Pandanus conoideus Lam.) were used which were obtained from Central Papua
Province, Kab. Mimika, Timika City. The reason red fruit was chosen as a sample was because red fruit is a plant that
has strong antioxidant power. Previous research on the extraction of red fruit showed the presence of high antioxidants
using the DPPH method (Sangkala et al, 2014) and using the FRAP method (Wabula et al., 2019).
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This research aims to determine the antioxidant capacity of red fruit juice samples. In this study, antioxidant
activity was measured via the FRAP test. This FRAP test was chosen because the procedure is simple, the method is
cheap, fast and the reagents used are quite simple and do not use special equipment to calculate total antioxidants. A
preliminary test was carried out, namely a qualitative analysis of red fruit juice, which can be seen in Table 1 below.

Table 1. Results of qualitative analysis of antioxidant activity using the FRAP method

Sample Reactor Initial color Discoloration Note
Red fruit juice FRAP reagent colorless Blue +

From table 1 above shows the positive results of the sample that red fruit juice has activity as an antioxidant which
is indicated by the formation of a blue color. The formation of green to blue colors is caused by complex compounds by
the FRAP reagent, where fruit juice samples containing antioxidants can then reduce colorless Fe**-TPTZ to blue Fe?'-
TPTZ. The comparison solution used was ascorbic acid. Ascorbic acid is a commonly used solution because it has a free
hydroxyl group which functions as a free radical scavenger and has a polyhydroxyl group which increases antioxidant
activity.

In the maximum wavelength (3 max) study, a standard solution of ascorbic acid was prepared. Where 25 mg of
ascorbic acid was weighed, then dissolved with 1% oxalic acid and the volume was increased to 25 mL to obtain a standard
solution of ascorbic acid with a concentration of 1000 ng/mL as stock. From a standard solution of 1000 pg/mL, pipette
4 mL and then fill the volume with 1% oxalic acid to 10 mL, then obtain a standard solution of ascorbic acid with a
concentration of 400 pg/mL. 1 mL of the 400 pg/mL standard solution was pipetted, added 0.5 mL of pH 6.6 phosphate
buffer and 0.5 mL of potassium ferricyanide, then incubated at 50 °C for 20 minutes with the aim of speeding up the
reaction. Add 0.5 mL of 10% TCA solution with the aim that the potassium ferricyanide complex precipitates. Then
centrifuge for 10 minutes at 3000 rpm to speed up the settling process. Pipet 1 mL of the supernatant obtained, add 0.5
mL of distilled water and also add 0.5 mL of FeCl; to form the complex compound Fe*" and slow down the reduction
reaction of Fe** to Fe*" which occurs very quickly by light. Then running wavelengths from 500-800 nm were carried
out. The results of measuring the maximum wavelength of the standard ascorbic acid solution can be seen in Table 2
below.

Table 2. Formalin contamination in tofu circulated in Maros City — Indonesia.

Sample Maximum wavelength (3) Absorbance
Ascorbic acid 701 nm 0.491
400 pg/mL

The purpose of determining the maximum wavelength is to determine the absorption area that can be produced in
the form of an absorbance value from a standard solution of ascorbic acid. The absorbance results measured on a UV-Vis
spectrophotometer were 0.491 with a wavelength of 701 nm. This maximum wavelength provides the greatest sensitivity.

Standard solution preparation is carried out by making a working standard solution from ascorbic acid with 5
concentration variants, 400, 410, 420, 430 and 440 pg/mL. Then pipet | mL of each concentration, add 0.5 mL of pH 6.6
phosphate buffer and 0.5 mL of potassium ferricyanide, then incubate at 50 °C for 20 minutes. Add 0.5 mL of 10% TCA,
then centrifuge at 3000 rpm for 10 minutes. Pipette 1 mL of the supernatant obtained, add 0.5 mL of distilled water and
0.5 mL of FeCls. Then the absorption was measured sequentially with a wavelength of 701 nm. The results of measuring
the absorbance of the ascorbic acid comparison solution can be seen in Table 3 and Figure 1 below.

Table 3. Results of measuring the absorbance of the reference solution of ascorbic acid at 3 max 701 nm

Concentration Absorbance
(ng/mL) (701 nm)
400 0.304
410 0411
420 0.542
430 0.617
440 0.713
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ascorbic acid standard curve

y =10,0103x +0,3801

r=0,9978

—— Absorbance
Lingar

Figure 1. Results of measuring the absorbance of the reference solution of ascorbic acid at 3 max 701 nm

After that, the total antioxidant capacity was measured using the FRAP test, by pipetting a 1 mL sample and then
diluting it with oxalate solution in a 10 mL volumetric flask. Pipet 1 mL then add 0.5 mL of pH 6.6 phosphate buffer with
the aim of facilitating the Fe*" reduction process and adding 0.5 mL of potassium ferricyanide. Then incubated at 50 °C
for 20 minutes with the aim of speeding up the reaction. Add 0.5 mL of 10% TCA solution with the aim that the potassium
ferricyanide complex precipitates. Then centrifuged at 3000 rpm for 10 minutes to speed up the settling process. Pipette
1 mL of the supernatant obtained, then add 0.5 mL of distilled water and 0.5 mL of FeCls. Next, the absorbance was
measured at a maximum wavelength of 701 nm using a UV-Vis spectrophotometer. The same work was carried out for
the 2nd and 3rd replications. The results of absorbance measurements from the three replications can be seen in Table 4
below.

Table 4. Results of absorbance measurements at 3 max 701 nm and antioxidant activity values in red fruit juice samples

Average antioxidant

Red fruit juice Absorbance Antioxidant activity .
sample (701 nm) (mgAAE/L sample) ““‘V‘gl(n“l‘ngE/ L
Replication 1 0.540 155.24
Replication 2 0.564 178.54 173.68 mgAAE/L sample
Replication 3 0.573 187.28

The vitamin C content in each replication was expressed as ascorbic acid equivalent (AAE). AAE is a general
reference for measuring the amount of vitamin C contained in a material. The results of measuring the absorbance and
antioxidant activity values of red fruit juice are listed in the table above so that the average value obtained from samples
of red fruit juice is 173.68 mgAAE/L sample, meaning that in every liter juice equivalent to 173.68 mg of ascorbic acid.

4. CONCLUSION

Based on the results of the research conducted, it can be concluded that: red fruit juice (Pandanus conoideus
Lam.) has antioxidant activity based on qualitative testing using the FRAP method and the antioxidant activity value of
red fruit juice using the FRAP method is an average of 173.68 mgAAE/L sample equivalent to ascorbic acid.
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