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Abstract

Tin fruit is an essential source of bioactive components such as phenol, benzaldehyde, and flavonoids due to the
antioxidant properties. Analysis of flavonoid levels on Tin (Ficus carica Linn) fruit was carried out using Uv-Vis
spectrophotometry. This study aimed to determine the toral flavonoid levels found in Tin (Ficus carica Linn) fruit
with a variety of samples of raw, half-ripe, and riped. Extraction of chemical content in Tin (Ficus carica Linn) was
carried out by maceration method with ethanol 70%. Total flavonoid levels of the extracts sample were determined
through absorption measurements at a wavelength of 520 nm and 700 nm. The results showed that total flavonoid
levels in raw, half-ripe, and ripe fruits are 5.778 x 10°, 3.056 x 10°, and 3.707 x 10° mg/L, respectively, or

equivalent to 17334 x 10°, 9.168 x 10, and 11.121 x 10° mg/100g, respectively.
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Introduction

Tin  fruit usually grows in the
Mediterranean climate, which is part of the sub-
tropical climate. This climate is characterized by
warm to hot and dry summers and mild and wet
winters (Aytekin & Caliskan, 2008).

Around 2004, Green Jordan and Purple
Jordan figs began to enter Indonesia. June 2006 was
followed by the entry of the Negronne, Black Ischia,
and Long Yellow types. The content of health-
promoting components in figs has been known for
centuries, and humans have used this fruit as a
source of traditional medicines (Ghazi et al., 2010).
According to Crisosto et al. (2010), fresh figs could
be used as medicine with their nutritional and
phytochemical content. According to Sobir & Mega
(2011), this plant can thrive and bear fruit in the
middle of the hot sun, even in the desert. Tin fruit
is an essential source of bioactive components such
as phenol, benzaldehyde, and flavonoids which have
antioxidant properties and have shown an in vitro
inhibitory effect on the proliferation of various
cancer cells (Joseph & Raj, 2011). According to
Gupta & Shaw (2015), flavonoids are involved in
UV filtration, symbiotic fixation, and flower
pigmentation.

Research on flavonoid levels in fruit has
been carried out, such as research conducted by
Aminah et al. (2016) on a determination of total
flavonoid levels of ethanol extract of avocado rind
(Persea americana mill.) by method UV-Vis
Spectrophotometry and obtained flavonoid levels of

4.0122 mgQE/g and research that has been
conducted by Karmila (2018), determination of
levels of flavonoids and vitamin C in forest onion
bulbs (Eleutherine bulbosa (mill) urb) originating
from the village of Matantimali, Sigi district and
obtained levels of flavonoids of13.4058 x 10°
mg/100 g.

This paper is intended to describe the
analysis of flavonoid levels in fig (Ficus carica Linn),
which originated from the city of Palu, Central
Sulawesi.

Methods

The tools used in this research are dropper
pipette, measuring cup, beaker, Erlenmeyer, test
tube, stirring rod, funnel, digital balance, cuvette,
test tube rack, shaker, rotary evaporator, spatula,
cutting  board, knife, and  UV-VIS
spectrophotometer.

The materials used in this research are figs
are raw, half-ripe, and ripe, tissue, aluminum foil,
filter paper, distilled water, ethanol 70% (Merck),
10% FeCls solution(Merck), buffer solution pH 1,
and pH 4.5 (Merck).

The sample used in this study was green
Jordan varieties with 3 sample variations, namely
raw figs, which were marked by green fruit skin,
hard texture, fibrous flesh with a mixture of red and
white and had sap, half-ripe figs marked with a
yellowish-green skin color with black patches, a
slightly mushy texture, yellow flesh, and a slightly
sweet taste, and ripe figs were marked with yellow
fruit skin with black spots, larger diameter, The
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texture is very soft, the flesh of the fruit is brownish
red and has a sweet taste and a lot of water content.
This sample was obtained in Tondo Village,
Mantikulore District, Palu, Central Sulawesi.

Sample Preparation

Unripe, half-ripe, and ripe figs are
separated from the flesh from the skin. The flesh of
the figs that have been separated from the skin is
then washed clean, then dried (aerated at room
temperature), and cut into small pieces for further
processing.

Extraction Process

Sample extraction in this study was carried
out by researchers using a modification from
Gustandy (2016), namely: 20 grams of raw, half-
ripe, and ripe samples of figs were weighed using a
digital balance then put into Erlenmeyer and 200
mL of 70% ethanol solution was added. Erlenmeyer
containing the sample solution was closed using
aluminum foil, then shaken using a shaker ata speed
of 240 rpm for 30 minutes, and let stand for 24
hours. Remaceration 3 times, and each filtrate
obtained was concentrated using a rotary evaporator
until there was no more dripping liquid so that a
concentrated fig extract was obtained. Then, the fig
extract obtained was used for further analysis.

Qualitative Analysis of Flavonoid Content

The qualitative analysis of the flavonoid
content in this study was carried out by researchers
using a modification of the Harbone (1984)
method, namely: 3 mL of raw, half-ripe, and ripe fig
extract, each put into a test tube, then added five
drops of FeCl; 10%. If a yellow, green, blue-green,
orange to red color is formed in the solution, and
then the positive sample contains flavonoids.

Quantitative Analysis of Flavonoid Content

Quantitative analysis of flavonoid content
in this study was conducted using the modified
differential pH method from Rezki et al. (2017),
namely 3 mL of raw, half-ripe, and ripe ethanol
extract of figs are put into two test tubes wherein
tube one a buffer solution of pH 1 is added, and in
tube two a buffer solution of pH 4.5 is added. Then
the absorbance was measured using a UV-Vis
spectrophotometer at a wavelength of 520 nm and
700 nm.

Calculating the flavonoid levels of the
ethanol extract of raw, half-ripe, and ripe figs using
a differential pH method with absorbance values.
The researcher calculated the sample in this study
by using the formula from Lee et al. (2005):

Absorbansitow = {(Aszo - A7OO)pH1 - {(Aszo - A700)pH 45}

The flavonoid content in the sample is calculated by
the formula:

AxMrx1000

Total Flavonoids =
exb

where A is the total absorbance, is the molar
absorptivity of cyanidine-3 glucoside (26.900
L/mol/cm™), B is the width of the cuvette (1 cm),
Mr is the molecular weight of cyanidine-3-glucoside
(449.2 g/mol), and 1000 is the conversion factor
from grams to milligrams.

Results and Discussion

Based on the research that has been
conducted regarding the analysis of flavonoid levels
in raw, half-ripe, and ripe figs, which were carried
out by qualitative and quantitative tests, the results
obtained are described in Table 1.

Table 1. Average levels of tin fruit flavonoids

No. Fruit Tins Maturity Level Levels of Flavonoids (mg/L)
1 Raw 5.778 x 10°
Half Cook 3.056 x 10°
3 Cook 3.707 x 10°

The qualitative test on the extract was
carried out to determine the types of compounds
contained in the extract of raw, half-ripe, and ripe
figs. The types of compounds to be identified are
the flavonoid compound using 10% FeCl; solution
(Minarno, 2015).

Identification of flavonoid compounds
using 10% FeCl; solution aims to determine the
presence of flavonoid compounds in the sample.
The qualitative test shows that the raw, under-ripe,
and ripe figs contain flavonoids which are indicated
by a change in color from pink to yellow, from faded
yellow to dark yellow, and from brownish orange to
dark yellow (Burdock, 1996).
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Based on the results of the qualitative test,
there are differences in the level of color density
generated in each sample. This indicates that there
are differences in the number of chemical
compounds in each extract which may be due to
different levels of polarity and fruit maturity
(Stankovic et al.,, 2011). Flavonoids are an
important group of polyphenols. This compound is
generally found in plants and is a pigment in higher
plants (Singh, 2002).

Compared with the research of Refli (2012)
and Hartati (2017), the results of this qualitative test
show differences in the flavonoid compounds
contained in the extract. This difference is thought
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to be due to differences in the variety and vegetation
of the samples used, which could affect the
secondary metabolite content in the sample. Red to
orange color is given by flavones, dark red to brown
is given by flavonols or flavonoids, green to blue is
given by aglycones or glycosides.

The flavonoid compounds in figs were
tested for their existence using a UV-Vis
spectrophotometer, and then their levels were
determined using a differential pH method.
Basically, this differential pH method is used to test
for the presence of total anthocyanins contained in
a sample, so the anthocyanin levels obtained
through this method are assumed to be the total
flavonoid levels in the sample. This was done
because the basic structure of the anthocyanin
compound, namely C¢-Cs-Ce, is the basic structure
of the flavonoid compound.

Differential pH method in this study was
conducted to determine the levels of flavonoids in
figs. The fig extract was reacted with a buffer
solution of pH 1 and pH 4.5 with a ratio of 3: 3.
The added buffer solution acts as a reagent. The
absorbance of the fig samples in this study was
measured using a UV-Vis spectrophotometer at a
wavelength of 520 nm and 700 nm and was carried
out three times.A = 520 nm is A maximum for
cyanidin-3-glucoside, and sample measurements at
A= 700 nm aim to correct or check the turbidity
present in the solution analyzed (Lee et al., 2005).
Flavonoid levels are determined in an acidic
environment because acid is able to denature plant
cell membranes and can dissolve anthocyanin
pigments so that they can leave cells and can prevent
flavonoid oxidation. Anthocyanins are a class of
flavonoid compounds that function as natural
antioxidants. In an acidic atmosphere, anthocyanins
are more stable than in an alkaline or neutral
atmosphere.  Anthocyanins  themselves  are
influenced by several factors, including pH (Aminah
etal., 2016).

The results were obtained from the
calculation of the concentration of flavonoids in the
sample solution (mg/L), which were then converted
to the concentration scale of dry weight in the
sample (mg/100g). Flavonoid levels in the samples
of raw, half-ripe, and ripe figs were 17.334 x 10°,
9.168 x 10> and 11.121 x 10° mg/100g,
respectively. Compared with the results of previous
studies, the results of this study show different
results, where the levels of flavonoids obtained by
Karmila (2018) were 13.4058 x 10° mg/100 g while
those obtained in this study were 17.334 x 10°
mg/100g. The results of this study indicated that the
levels of flavonoids in raw figs were greater than
forest onion bulbs.

The results showed that the highest levels of
flavonoids were found in raw figs compared to half-
ripe and ripe figs. The flavonoid compounds
contained in the fruit extract are the result of
secondary metabolism; when the fruit is ripe,
biosynthesis will occur in a different form. One of
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the flavonoid compounds that are often found in
the fruit section, namely anthocyanidins. This
compound is widely produced in raw fruit to protect
the fruit from sunlight and insects. Ripe fruit
contains more anthocyanins  (anthocyanidin
derivatives) than anthocyanidins (Crozier et al.,
2006). Anthocyanins have large amounts of sugar,
which are produced to attract pollinating insects.
The sugar content in ripe fruit can increase the dry
weight of the extract, thereby reducing the total
flavonoid content to the same amount as the dry
weight of the raw fruit extract. Therefore, the total
flavonoid content of the raw fruit extract was higher
than the ripe fruit extract in the same sample
amount (Crozier et al., 2006). Flavonoids are a class
of polyphenolic compounds that are known to have
properties as free radical scavengers, inhibitors of
hydrolysis and oxidative enzymes, and works as an
anti-inflammatory (Pourmorad et al., 2000).

The results of the quantitative test of
flavonoid levels, compared with previous studies'
results, showed different results, where the flavonoid
levels in tin leaves obtained by Refli (2012) were
11.09%, and the levels of flavonoids obtained by
Hartati (2017) were 13.06 %. Meanwhile, what was
obtained in this study was 9.18%. The percentage
in question is the percent yield. Yield percentage is
the ratio of the amount (quantity) resulting from
plant extraction. These results indicate that it is true
what Oliveira et al. (2010) said that the part of the
fig plant that has the potential to have the highest

antioxidant activity is in leaves.

Conclusions

Based on the research that has been
conducted regarding the analysis of flavonoid levels
in raw, half-ripe and ripe figs, it can be concluded
that raw figs contain flavonoid compounds of 5.778
x 10° mg/L equivalent to 17.334 mg/100g, bhalf
cooked tincontaining flavonoid compounds of
3.056 x 10’ mg/L equivalent to 9.168 x 10° mg/100
g and beooking tincontains flavonoid compounds of
3.707 x 10° mg/L equivalent to 11.121 x 10°
mg/100 g.
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