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Abstract. Keji beling (Strobilanthes crispa Bl) is an herbal plant that
contains bioactive compounds, including phenols, tannins, alkaloids,
saponins, and polyphenols, which have the potential to exhibit antioxidant,
antibacterial, and anticancer properties. This study aims to determine the
total levels of phenols and tannins in the ethanol extract of Keji beling
leaves using the UV-Vis spectrophotometry method as a scientific basis in
the development of herbal products. The extraction process is carried out
through maceration using 96% ethanol. The phenol content was determined
by the Folin—Ciocalteu reagent at a wavelength of 798 nm, while the tannins
were analyzed using the Folin—Denis reagent at a wavelength of 650 nm.
Data analysis was carried out using one-way ANOVA. The results showed
that the total phenol content was 102,350 pg GAE/g at 1000 ppm and
144,700 pg GAE/g at 500 ppm, and the tannin content was 24,382 mg
TAE/g extract. The phenol and tannin composition detected in the extract
demonstrates a significant contribution to the pharmacological potential of
Strobilanthes crispa Bl. in the development of herbal medicines with
antioxidant efficacy, making it a valuable resource for the development of
phytopharmaceuticals and the sustainable use of local natural resources.

Keywords: keji beling leaf, phenol content, tannin content, UV-Vis
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1 Introduction

Keji beling (Strobilanthes crispa Bl.) is one of the herbal plants that has been used for a
long time in the treatment of various diseases. This plant contains chemical substances,
including potassium, sodium, silicic acid, alkaloids, saponins, and polyphenols, as well as
compounds such as alkaloids that have been proven to have antioxidant properties and inhibit
the development of cancer cells. Phenols and tannin compounds are two examples of
polyphenols. To demonstrate antibacterial and antioxidant activity, and potentially
therapeutic. Utilization for treating diseases such as diabetes, cancer, and infections. Phenols
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and tannins in the extract of Keji beling leaves (Strobilanthes crispa Bl.) also play a role in
the plant's defence mechanism and have the ability to inhibit microorganisms through
mechanisms such as the inhibition of fungal cell wall synthesis [1].

Determination of the total levels of phenols and tannins in the leaf extract of keji beling
leaves (Strobilanthes crispa Bl.) is important to measure the content of active compounds
that contribute to the pharmacological activity of this plant. According to [2], it is shown that
the ethanol extract of Keji beling leaves (Strobilanthes crispa Bl.) It contains phenol about
0.773% and tannins about 1.319%, which act as antioxidants and antibacterials. The potent
antioxidant activity of Keji beling leaf extract (Strobilanthes crispa Bl.) is also supported by
the content of flavonoids and other phenolic compounds that can ward off free radicals.
Therefore, the total phenol and tannin test is an important step in standardizing and evaluating
the quality of Keji beling leaf extract (Strobilanthes crispa Bl.) as a raw material for herbal
medicine.

In previous studies, the group of constituent compounds found in the material, the optimal
extract quality, and the a-glucosidase enzyme inhibition activity were identified as the main
components that had been tested in vitro. The analysis showed that the extract was effective
and contained compounds such as saponins, steroids, and triterpenoids. Factors such as the
type of solvent and extraction method also influenced the results. This test can provide an
overview of the levels of phenolic and tannin compounds, as well as allow for a comparison
of the efficiency of various extraction methods in obtaining the desired outcomes.
Furthermore, active compounds also play an important role. Therefore, this study examined
whether the total phenol and tannin contents in the ethanolic extract of Keji beling leaves
(Strobilanthes crispa Bl.) could be produced and serve as a scientific basis for the
development of plant-based herbal products, while also providing recommendations for their
utilization in the pharmaceutical and public health sectors [3].

This study aims to determine the total phenols and tannins of the ethanol extract of Keji
beling leaf (Strobilanthes crispa Bl.) using the UV-vis spectrophotometry method. Therefore,
through this study, the green leaf plant can be optimally utilized as an alternative to herbal
treatment in overcoming various diseases caused by free radicals.

2 Materials and Methods
2.1 Materials

The equipment used in this study included a UV-Vis spectrophotometer (Thermo Scientific),
measuring cups, test tubes (Iwaki), vortex mixers (DLab MX-S), microplates, micropipettes
(Eppendorf), ovens, analytical scales (Denver Instrument Company (AA-160)), 100-mesh
strainer, blender, rotary evaporator, hot plate (Thermo Scientific), shaker, filter paper, plastic
wrap, aluminum foil, and tissues.The materials used were the leaves of the heinous
(Strobilanthes crispa Bl.), 96% pure ethanol, aquades, Folin-Ciocalteu reagents, gallic acid,
tannic acid, Folin-denish and 7.5% sodium carbonate (Na,CO3).

2.2 Procedure
2.2.1 Sample Preparation

The leaves used in this study were collected from Malang City, East Java. The samples were
subjected to wet sorting, washing, and cutting, followed by oven drying at 80°C until a
constant weight was achieved. After drying, the leaves were weighed, ground into a fine
powder, and sieved through an 80-mesh sieve to increase surface area and facilitate efficient
solvent penetration during extraction.
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2.2.2 Extraction of Leaf Extract Keji beling (Strobilanthes crispa Bl.)

Extraction was performed using the remaceration method with 96% ethanol. Briefly, 100 g
of powdered simplicia was remacerated in 96% ethanol for 3 days, with solvent replacement
every 24 hours. The combined extracts were filtered and concentrated using a rotary
evaporator at 55°C and 60 rpm, followed by oven drying to remove residual solvent.

2.2.3 Determination of Total Phenol Levels of Extract Keji beling (Strobilanthes
crispa Bl.)

2.2.3.1 Preparation of Gallic Acid Stock Solution

A total of 10 g of gallic acid was weighed using an analytical scale, then dissolved in
approximately 10 mL of distilled water. The solution was then diluted with distilled water
until the total volume reached 100 mL in a measuring flask. The solution was homogenised
with a vortex.

2.2.3.2 Determination of Maximum Wavelength

A gallic acid standard solution was prepared, and 0.1 mL of the solution was mixed with 1
mL of Folin—Ciocalteu reagent and incubated for 5 minutes. Subsequently, 1 mL of Na.COs
solution was added, and the mixture was incubated for 90 minutes at room temperature in the
dark. The maximum absorbance was then determined using a UV—Vis spectrophotometer in
the wavelength range of 600-850 nm..

2.2.3.3 Determination of Total Phenol Levels of Samples

A total of 0.010 g of Strobilanthes crispa leaf extract was dissolved in 10 mL of solvent to
obtain a concentration of 1000 ppm. The 500 ppm solution was prepared by diluting 5 mL of
the 1000 ppm solution with 96% ethanol to volume. Each concentration (1000 and 500 ppm)
was prepared in triplicate. Subsequently, 1 mL of Folin reagent was added, vortexed, and
allowed to stand for 5 minutes, followed by the addition of 1 mL of Na2COs solution. The
mixture was incubated for 90 minutes, and absorbance was measured at 798 nm using a UV—
Vis spectrophotometer.

2.2.4 Determination of Total Tannin Levels of Extract of Keji beling (Strobilanthes
crispa BI.)

2.2.4.1 Preparation of Standard Solution of Tannic Acid

A total of 0.010 g of tannic acid was accurately weighed and dissolved in distilled water to
obtain a 1000 ppm stock solution. This solution was subsequently diluted to concentrations
of 100, 80, 60, 40, and 20 ppm. For analysis, the standard solution was mixed with Folin
reagent and Na:COs, homogenized using a vortex, and incubated for 3 minutes.
Subsequently, Na2COs solution was added, and the mixture was incubated for an additional
40 minutes. Absorbance was then measured using a UV—Vis spectrophotometer.

2.2.4.2 Determination of Maximum Wavelength

A gallic acid solution with a concentration of 100 ppm was taken at a volume of 0.1 mL. To
prepare the mixture, 1 mL of Folin-Denis reagent was added and incubated for 3 minutes.
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Subsequently, 7.5% Na>COs solution was added to the mixture and diluted to a final volume
of 10 mL. The mixture was then incubated in the dark at room temperature for 40 minutes.
After incubation, the maximum absorbance was measured within the wavelength range of
500-800 nm.

2.2.4.3 Determination of Total Tannin Levels of Sample

A total of 0.010 g of Strobilanthes crispa leaf extract was dissolved in 20 mL of distilled
water containing NaCOs. The solution was mixed with five drops of ethanol, allowed to
stand briefly, and then diluted with distilled water until homogeneous. An aliquot of the
solution was further diluted to obtain concentrations of 1000 ppm and 500 ppm, each
prepared in triplicate. Subsequently, 0.5 mL of Folin—Ciocalteu reagent was added and
incubated for 3 minutes, followed by the addition of 1 mL of Na-COs solution. The mixture
was vortexed and incubated for 40 minutes. Absorbance was measured at 650 nm using a
UV-Vis spectrophotometer, and the total tannin content was expressed as mg TAE/g extract.

2.3 Statistical Analysis

The total phenol content in the leaf extract was analyzed using ANOVA (one-way) with the
help of PAST 4.03 software. The analysis began with the Anderson-Darling normality test.
If the data is normally distributed, it is followed by a homogeneity test. If the data is
homogeneous, then a paired t-test is performed. The decision was made based on a p-value
of 0.05, which indicates that HO was not rejected and there was no significant difference
between treatments.

3 Results and Discussion
3.1 Total Phenol Test on Keji Beling Leaf Extract (Strobilanthes crispa Bl.)

The total phenol content of Strobilanthes crispa leaf extract was quantitatively determined
using a UV—Vis spectrophotometer with the Folin—Ciocalteu method. This method is widely
applied due to its simplicity, reliability, and reproducibility in determining total phenolic
content in plant materials [4,5]. Gallic acid was used as the reference standard, and the results
were expressed as gallic acid equivalents (GAE).

The reaction between gallic acid and the Folin—Ciocalteu is carried out in an alkaline
atmosphere (with the addition of a sodium carbonate solution (Na;COj3), where the phenol
compound acts as a reducing agent against the heteropoly complex (phosphomolybdate—
phosphotungstat) [6]. The reaction of Folin-Ciocalteu Reagent with Phenol Compounds,
shown in a blue complex (heteropoly blues), whose colour intensity can be measured using
a spectrophotometer at a wavelength of about 798 nm, obtained from the standard curve of
gallic acid, and that intensity is proportional to the total concentration of phenols in the
sample. Therefore, the higher the concentration of phenolic compounds, the more intense the
blue color produced, which can be measured spectrophotometrically.

The determination coefficient is a value that ranges from 0 to 1, indicating how closely
the estimated value on the curve equation line aligns with the actual data obtained. If r is
close to 1, it can be said that the difference between the estimated y-value and the actual y-
value is almost the same. Meanwhile, if r is close to 0, it can be said that the line equation
obtained cannot help predict the value of y [7]. A value of R? close to 1 indicates a very strong
linear relationship between the concentration of gallic acid and the absorbance value,
indicating that this method is valid and accurate enough to be used in determining the total
levels of phenols in the extract sample.
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Fig. 1. Gallic Acid Standard Curve

The results of the analysis obtained the linear equation y = 0.0082x + 0.105. The value of
the correlation coefficient indicates a linear relationship between concentration and
absorbance of 99.18%. The absorbance results showed an increase in absorbance value with
an increase in gallic acid concentration. The standard curve of gallic acid shown in Figure 1
is formed by a standard solution of gallic acid at various concentrations, which is then
measured using a UV-Vis spectrophotometer with a maximum wavelength of 798 nm after
being reacted with Folin-Ciocalteu reagent and Na-COs solution.

Table 1. Total phenol test on keji beling leaf extract (Strobilanthes crispa Bl.)

Concent | Deuteronomy | Abs Total Total Average total
ration Y) phenol phenol phenol levels +
(ppm) levels (GAE | levels (GAE SD

mg/mL mg/g
sample) sample)
1 0,859 105,100 105,100
1000 2 0,961 117,850 117,850 102,350 + 13,9
3 0,691 84,100 84,100
1 0,729 177,700 177,700
500 2 0,444 106,450 106,450 144,700 +29,3
3 0,618 149,950 149,950

The data obtained show that the leaf extract yields an ideal colour result, as it is a pure
phenolic compound, resulting in a deep blue colour upon administration of the Folin-
Ciocalteu + Na2COs reagent at 75%. The higher the total phenolic content in the sample, the
more intensely the blue colour that forms will be visible. The observed blue colour is directly
proportional to the concentration of phenol ions produced. If the concentration of phenol
compounds is higher, more phenol ions are formed, and the blue colour produced is also more
concentrated [7].

As shown in Table 1, the total phenol content of the ethanol extract at a concentration of
1000 ppm was 102.350 + 13.9 mg GAE/g, with an average absorbance of 0.837. At 500 ppm,
the total phenol content increased to 144.700 + 29.3 mg GAE/g, with an average absorbance
of approximately 0.597. The intense blue coloration observed after the addition of the Folin—
Ciocalteu and Na.COs reagents confirms the presence of phenolic compounds, with color
intensity directly proportional to phenol concentration [8-9].

These findings are consistent with previous studies [10], which also reported that ethanol
extracts contain secondary metabolites such as flavonoids, alkaloids, and tannins that
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contribute to the antioxidant and antibacterial activities of Keji beling leaves. The ethanol
extract of moringa leaves (Moringa oleifera) showed a total phenol content of 745.17 mg
GAE/g sample, demonstrating the effectiveness of ethanol as a solvent for extracting
phenolic compounds from various Indonesian medicinal plants. This is likely due to phenolic
compounds that are relatively resistant to oxidative degradation in ethanol solvents, thereby
maintaining the stability and absorbance despite dilution. In addition, extraction methods
such as remaceration with 96% ethanol solvent can optimize the efficient dissolution of
phenolic compounds.

160
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Fig. 2. Results of quantitative analysis of total phenol levels

Statistical analysis (Fig. 2) showed no significant difference in total phenol content
between the two concentrations (p = 0.13875; p > 0.05), indicating the stability of phenolic
compounds in the extract even after dilution. These results are consistent with previous
studies reporting that ethanol extracts of keji beling leaves contain stable phenolic
compounds contributing to antioxidant and antibacterial activities. The determination of total
phenol content (TPC) exhibited a noticeable difference. This finding is consistent with the
results of [11], which reported that the ethanol extract of Keji beling leaves possesses
antioxidant properties and demonstrates the stability of phenolic content at various
concentrations in lotion formulations.

3.2 Total Tannin Test on Keji Beling Leaf Extract (Strobilanthes crispa Bl.)

The total tannin content of Strobilanthes crispa leaf extract was quantitatively determined
using a UV—Vis spectrophotometer based on the Folin—Denis method. This method operates
in the visible wavelength range and utilizes 15% Na.COs to promote complex formation,
resulting in a measurable color shift. Tannic acid was used as the standard compound, and
the results were expressed as tannic acid equivalents (TAE). The principle of this method
involves the oxidation of phenolic hydroxyl groups by the Folin—Denis reagent, forming a
blue molybdenum—tungsten complex that can be measured at 675 nm [12]. Tannins are
astringent secondary metabolites that play an important role in plant defense against
pathogens and exhibit various pharmacological activities, including antibacterial and anti-
inflammatory effects [13].
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Fig. 3. Standard Solution Curve of Tannic Acid
Based on the tannic acid standard curve (Fig. 3), a linear regression equation of y =
0.0152x + 0.1644 was obtained, with a determination coefficient (R?) of 0.9883, indicating a

strong linear relationship between concentration and absorbance. This equation was used to
calculate the total tannin content of the extract, expressed as mg TAE/g extract.

Table 2. Tannin level test on keji beling leaf extract (Strobilanthes crispa Bl.)

Concentr | Deuterono | Abs (Y) Total tannin Total tannin Average total
ation my levels (TAE levels (TAE phenol levels +
(ppm) mg/mL sample) | mg/g sample) SD
1 0,493 21,618 21,618
1000 2 0,464 19,711 19,711 24,382 +5.31
3 0,648 84,100 31,816
1 0,114 6,632 6,632
500 2 0,115 6,500 6,500 7,070 £0.71
3 0,103 8,079 8,079

Table 2 presents the results of the measurement of the average absorbance at 0.535, with
a total tannin level calculated to be 24.382 + 5.31 mg TAE/g extract at a concentration of
1000 ppm. This value indicates that the extract has a fairly high tannin content and is
pharmacologically relevant. At a concentration of 500 ppm, the total tannin content obtained
was 7.070 += 0.71 mg TAE/g extract, while at concentrations below 1000 ppm, the tannin
levels showed lower values. The results of the statistical test indicated a significant difference
between the two treatments (p = 0.0129; p < 0.05), suggesting that the solution concentration
had a significant effect on the measured tannin content. However, these results did not fully
demonstrate stability across all treatments. Previous studies reported that the ethanol extract
of Keji beling leaves exhibits high effectiveness [14]. The tannin content in Keji beling leaves
is approximately 1.319%, equivalent to 13.19 mg TAE/g extract based on dry weight. This
value indicates a quantitative increase associated with the intensity of the color formed. The
bluish-black colouration produced by the spectrophotometric reaction indicates the formation
of a complex compound between tannins and the Folin-Denis reagent, optimised with
Na2COs as the primary component. This mechanism reflects the stability and activeness of
the tannin compounds in the extract solution. These results show that Keji beling leaf extract
(Strobilanthes crispa Bl.) contains a significant amount of tannin compounds, especially at
high concentrations. The high levels of tannins in plant extracts also contribute to their free
radical inhibition activity and act as a hepatoprotective agent. The high tannin content in the
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leaves of Keji beling (Strobilanthes crispa Bl.) can support its use in the development of
traditional herbal medicine. The use of UV-Vis spectrophotometry as a tannin-quantification
method is also supported by [5] due to its accuracy and sensitivity to phenolic compounds,
including tannins.
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Fig. 4. Results of quantitative analysis of total tannin levels

Strobilanthes crispa, based on quantitative analysis (Figure 4), is an example of this
group. When extracted from leaf extract at 1000 ppm, the average tannin content was found
to be approximately 24.382 mg TAE/g. At a tannin level of 500 ppm, which is lower than
that, a lower TAE output was obtained, reaching 7.070 mg/g. The findings of the statistical
test showed a significant difference, with a p-value of 0.0129 (p < 0.05), indicating a
significant difference between the two tannin levels. Consequently, the tannin quantity in S.
crispa extract is influenced by concentration, where a higher concentration (1000 ppm)
results in a higher tannin content compared to 500 ppm. These findings align with previous
research, for instance [14], which reported that an ethanol extract from Strobilanthes crispa
leaves is effective in reducing plant pathogens. Tannins are most easily absorbed at 765 nm.
In this study, a blackish-green hue was observed in phytochemical tests conducted using
FeCls reagents.

4 Conclusion

This study demonstrated that the ethanol extract of Strobilanthes crispa leaves showed no
significant difference in total phenol content between concentrations (p = 0.22967 > 0.05),
with values of 102,350 and 144,700 pg GAE/g. In contrast, total tannin content differed
significantly between 1000 and 500 ppm (p = 0.01029 < 0.05), with higher tannin levels
observed at 1000 ppm. These findings indicate that phenolic and tannin compounds in keji
beling leaves possess pharmacological potential as antioxidant and antibacterial agents, and
that UV—Vis spectrophotometry is an effective method for their quantitative analysis.
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