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ABSTRACT 
The processing of velvet beans (Mucuna pruriens) from Timor is traditionally done by boiling them 
repeatedly twelve times before consumption due to concerns about their antinutrient content. On 
the other hand, earlier research indicated that velvet beans possess bioactive compounds that 
may serve as antioxidant and antidiabetic agents. The purpose of this study was to identify the 
bioactive components in extracts of velvet beans grown by the Timorese community, assess the 
overall levels of secondary metabolite compounds, and evaluate their bioactivities through in vitro 
antioxidant and hyperglycemia tests. Velvet beans samples were extracted using maceration, 
soaking them in ethanol and n-hexane solvents, followed by qualitative phytochemical analysis. 
Additionally, quantitative determination of secondary metabolites was performed, along with 
pharmacological activity tests, which included assessing antioxidant activity and antidiabetic 
effects through the spectrophotometric method. The findings revealed that the local Timor velvet 
beans extract contained flavonoid compounds at a concentration of 12.77 ± 3.10 mg QE/g, while 
the levels of phenolic and tannin compounds in the extract could not be quantified due to an 
absorbance lower than the y-intercept. The DPPH test demonstrated that the antioxidant activity 
of the local Timor velvet beans extract was measured at 1,964.51 ppm, which is categorized as 
very weak in comparison to the standard ascorbic acid solution that registered a value of 5.39, 
classified as very strong. The antidiabetic assessment indicated that the extract could inhibit the 
activity of the α-glucosidase enzyme at a concentration of 1,000 ppm by 28.60 ± 1.10%, which is 
categorized as very weak relative to the results from acarbose. Further investigation is necessary 
to optimize the bioactive compounds and identify the content of anti-nutritional compounds, as 
well as to explore effective methods of processing local Timor velvet beans that can reduce the 
antinutritional compounds. 
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ABSTRAK 
Pengolahan kacang beludru (Mucuna pruriens) lokal Timor secara tradisional dilakukan dengan 
cara perebusan berulang selama dua belas kali sebelum dikonsumsi karena diduga memiliki 
kandungan antinutrisi. Di sisi lain, penelitian terdahulu menunjukkan bahwa kacang beludru 
mengandung senyawa bioaktif yang dapat berperan sebagai antioksidan dan antidiabetes. 
Penelitian ini bertujuan mengidentifikasi komponen bioaktif dalam ekstrak kacang beludru yang 
dibudidaya oleh masyarakat Timor, penetapan kadar total senyawa metabolit sekunder, dan uji 
bioaktivitas melalui uji antioksidan dan uji hiperglikemia secara in vitro. Sampel kacang beludru 
diekstraksi secara maserasi atau perendaman menggunakan pelarut etanol dan n-heksana, 
setelah itu dilakukan analisis fitokimia secara kualitatif. Selanjutnya, dilakukan penentuan total 
senyawa metabolit sekunder secara kuantitatif dan uji aktivitas farmakologi yang meliputi uji 
aktivitas antioksidan dan antidiabetes menggunakan metode spektrofotometri. Hasil penelitian 
menunjukkan bahwa ekstrak kacang beludru lokal Timor mengandung senyawa flavonoid dengan 
konsentrasi 3.10 ± 0.39 mg QE/g, sedangkan senyawa fenol dan tanin dalam ekstrak kacang 
beludru lokal Timor tidak dapat ditentukan karena absorbansi yang dihasilkan lebih rendah dari 
y-intercept. Uji DPPH menunjukkan aktivitas antioksidan yang dihasilkan ekstrak kacang beludru 
lokal Timor yaitu sebesar 1.964,51 ppm dimana tergolong sangat lemah jika dibandingkan dengan 
nilai yang dihasilkan oleh larutan standar asam askorbat, yaitu sebesar 5.39 yang tergolong 
sangat kuat. Uji antidiabetes menunjukkan kemampuan penghambatan aktivitas enzim α-
glukosidase pada konsentrasi 1,000 ppm sebesar 28,60 ± 1.10% yang tergolong sangat lemah 
jika dibandingkan dengan hasil yang ditunjukkan oleh akarbosa sebagai inhibitor standar. Perlu 
dilakukan penelitian lanjutan mengenai optimasi senyawa bioaktif dan identifikasi kandungan 
senyawa antinutrisi, serta pengujian metode pengolahan kacang beludru lokal Timor yang efektif 
yang dapat mereduksi senyawa antinutrisi.

Kata kunci: Mucuna pruriens, Fitokimia, Metabolit sekunder, Antioksidan, Antihiperglikemia. 
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INTRODUCTION  
Velvet bean (Mucuna pruriens) is a variety of beans that has been historically utilized by 

the community as a food source, including in Timor Island. This bean is rich in protein and 
complex carbohydrates, making it a significant source of energy when eaten, thus serving as a 
staple food option (Boniface et al., 2024). The people of Timor process velvet beans by boiling 
them twelve times. This method of repeated boiling is applied to various types of beans that are 
believed to contain anti-nutritional compounds (Karangora et al., 2021). Research by Ezegbe et 
al. (2023) indicated that velvet beans possess antinutrients like trypsin inhibitors, phytates, and 
carbohydrates such as raffinose and stachyose, which cannot be digested properly. 

Prior research indicated that velvet beans are rich in fiber and various vital minerals, 
including iron, calcium, phosphorus, sodium, magnesium, and vitamin A (Pathania et al., 2020). 
The investigation found that velvet beans have a crude carbohydrate content ranging from 
42.79% to 64.88%, crude fiber between 5.3% and 11.5%, crude protein from 24% to 31.44%, 
and crude fat varying from 4.1% to 14.39% (Ezegbe et al., 2023). Research by Theansungnoen 
et al., (2022) indicated that velvet beans contain phenolic compounds that function as 
antioxidants. Additional studies demonstrate that the treatment associated with velvet beans 
consumption patterns is effective in lowering blood sugar levels (Yadav et al., 2024). It has been 
established that various types of antioxidant compounds are present in beans, including saponins 
and anthocyanins (Chávez-Santoscoy et al., 2016), flavonoids (Arinanti, 2018), as well as 
phenols and tannins (Yadav et al., 2017). It is known that antioxidants contribute to neutralizing 
detrimental free radicals in the body and may help prevent cancer, diabetes mellitus, and other 
inflammatory diseases. 

Despite the concern of local communities about possible toxicity, velvet beans possess a 
variety of beneficial bioactive compounds that merit further research. Moreover, there are 
currently no studies that identify the bioactive or antinutrient compounds present in the local 
velvet beans from Timor, making it essential to conduct phytochemical analysis as a preliminary 
step to shed light on the bioactive compounds contained in these local velvet beans. Additionally, 
insights into the bioactivity of local velvet beans from Timor can be gathered through in vitro 
pharmacological testing, which includes evaluating antioxidant properties and antihyperglycemic 
activity. 
 
RESEARCH METHODS  

This study was performed between June and September 2024, involving the extraction 
procedures and qualitative analysis of phytochemical profiles conducted at the Laboratory of the 
Faculty of Agriculture, Science, and Health at Timor University. Following this, a comprehensive 
analysis of secondary metabolites and pharmacological activity assessments, which included 
tests for antioxidant activity and α-glucosidase enzyme inhibition, were carried out at the 
Indonesian Biotech Engineering Laboratory.  

Local velvet beans from Timor were sourced from Sunsea Village, located in the Naibenu 
District of the North Central Timor Regency in NTT. The samples utilized were dried velvet beans 
that had been harvested and were ready for processing, with a two-month post-harvest shelf life. 
The velvet beans underwent sorting, then were ground and measured to a weight of 500 grams, 
followed by extraction with two different solvents, specifically ethanol and n-hexane. The samples 
were immersed for two days and then filtered, and the resulting liquid extracts were concentrated 
using a rotary vacuum evaporator to yield thick extracts. 

Phytochemical screening of velvet beans extracts. The extracts were subjected to 
phytochemical tests, which involved a qualitative analysis of flavonoids, alkaloids, saponins, 
tannins, and triterpenoids. 

• Alkaloids test employed two different types of reagents: Wagner and Mayer. A total of 0.1 
grams of both ethanol and n-hexane extracts were taken, after which a 2% hydrogen 
chloride solution was introduced and tested with Wagner’s and Mayer’s reagents. The 
presence of alkaloids was indicated by a brown precipitate appeared in the samples treated 
with Wagner’s reagent and a white precipitate observed in the tube with Mayer’s reagent 
(Solichah et al., 2021). 
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• Flavonoids test was performed with Shibata’s reagent. Extracts weighing 0.1 grams each 
were prepared for testing with Shibata’s reagent. The presence of flavonoids was indicated 
by the development of a red or orange hue in the samples (Baud et al., 2014). 

• Terpenoids test was conducted using the Liebermann-Burchard’s reagent. For this, 0.1 
grams of ethanol and n-hexane extracts were utilized and tested with the Liebermann-
Burchard’s reagent. The presence of terpenoids was indicated by the appearance of a 
reddish-brown or purple ring in the samples (Jafar et al., 2020). 

• The phenol test was performed using a solution of ferric chloride. Extracts solution of 1 mL 
was mixed with 15 drops of a 1% ferric chloride solution in water. The presence of phenolic 
compounds was indicated by the emergence of a bluish-black color in the samples 
(Wilujeng & Anggarani, 2021). 

• The tannins test was performed by weighing 0.1 grams of each of the extracts and then 
boiling them in 10 mL of water in test tubes, followed by filtering the mixtures. 
Subsequently, a few drops of 0.1% ferric chloride were added to verify the presence of 
tannins in the samples. The presence of tannins was indicated by a color change of each 
mixture to brownish green (Baud et al., 2014). 
The analysis of total flavonoids was performed using a modified aluminum chloride method 

as described by Tang et al., (2020), with modifications. An extract volume of 80 μL was combined 
with 80 μL of a 2% aluminum chloride solution mixed with ethanol, followed by the addition of 
120 μL of a 50 g/L sodium acetate solution, and then incubated for 150 minutes at 25°C. The 
absorbance of the resulting solution was recorded at a wavelength of 440 nm using a UV-Vis 
spectrophotometer. The total flavonoids content was expressed in mg equivalents of quercetin 
per gram of sample (mg QE/g) based on the quercetin standard curve ranging from 0 to 250 
μg/mL. 

The total phenolic content was analyzed using a spectrophotometric method with the Folin-
Ciocalteu reagent (Tang et al., 2020). The test utilized a gallic acid standard solution with a 
concentration range of 0-250 μg/mL. A volume of 25 μL of the sample extract was combined with 
25 μL of the Folin-Ciocalteu reagent, which had been diluted with water in a ratio of 1:3, followed 
by the addition of 200 μL of water, and the mixture was allowed to incubate at room temperature 
for 5 minutes. Subsequently, 25 μL of 10% sodium carbonate solution was incorporated into the 
mixture, which was then incubated in a dark environment for 60 minutes. After this period, the 
absorbance was assessed at a wavelength of 765 nm. The total phenolic content was 
represented in mg equivalents of gallic acid per gram of dry weight of the sample (mg GAE/g). 

The analysis of total tannin compounds was determined by the vanillin and p-
dimethylaminocinnamaldehyde methods (Samsonowicz et al., 2019), with modifications. An 
extract sample of 25 μL was combined with 150 μL of a 4% vanillin solution that had been diluted 
with methanol, followed by the addition of 25 μL of a 32% sulfuric acid solution, then incubated 
at 25°C for 15 minutes. The absorbance of the resulting solution was recorded at a wavelength 
of 500 nm. The total tannin compounds presented in the samples was quantified in mg 
equivalents of catechin per gram of sample (mg CE/g) based on a catechin standard curve 
ranging from 0 to 550 μg/mL. 

Antioxidant activity test. The antioxidant activity was assessed using the DPPH method 
(Tang et al., 2020), with modifications. An aliquot of 40 μL of the ethanol extract was mixed with 
40 μL of methanolic DPPH solution, then stirred and allowed to incubate at 25°C for 30 minutes. 
Absorbance measurements for a range of concentrations of the sample were taken at a 
wavelength of 517 nm. The antioxidant activity was reported in mg equivalents of ascorbic acid 
per gram of the sample (mg AAE/g), based on the standard curve of ascorbic acid (2-7 μg/mL). 

Alpha-glucosidase inhibitory activity. The antidiabetic activity test utilizing the α-
glucosidase inhibitory method was performed based on the procedure outlined by Etsassala et 
al. (2020), with modifications. Specifically, 50 µL of phosphate buffer (100 mM, pH = 6.8), 10 μL 
of α-glucosidase (1 U/mL), 20 μL of the sample, and a standard acarbose solution (ranging from 
0.0008 to 0.1 μg/mL) were combined and incubated for 15 minutes at 37°C. After this incubation, 
20 μL of a 5 mM 4-nitrophenyl β-D-glucopyranoside solution was introduced, followed by another 
20-minute incubation at the same temperature. Upon completion of the incubation, 50 μL of a 
0.1 M sodium carbonate solution was added. The absorbance of the resulting solution was 
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measured at a wavelength of 405 nm. The percentage of inhibition was calculated using the 
standard curve of ascorbic acid (2-7 μg/mL). 

The findings of the study regarding the total content of secondary metabolites and the 
pharmacological evaluations were presented as mean ± SEM. The significance of the results 
was assessed using the post-hoc LSD test. Data is regarded as significant if the p-value is below 
0.05. 

 

RESULTS 
A qualitative analysis of phytochemicals was performed to determine the presence of 

secondary metabolite compounds in the extract obtained from a sample using particular 
reagents. In this research, phytochemical analysis was carried out on local Timor velvet beans 
that were extracted using two different solvents: ethanol and n-hexane, chosen according to the 
polarity of the solvents. 

 
Table 1. The results of qualitative phytochemical evaluation of secondary metabolite compounds 
from ethanol and n-hexane extracts of local Timor velvet beans. 

Secondary Metabolite Reagents  
Ethanol 
Solvent 

n-Hexane 
Solvent 

Alkaloids 
Wagner  + - 

Mayer  + - 

Flavonoids Shibata + - 

Terpenoids Liebermann-Burchard + + 

Phenolic compounds ferric chloride + + 

Tannins ferric chloride + + 

Table 1 shows that the ethanol extract of local Timor velvet beans contains alkaloids, 
terpenoids, flavonoids, phenolic compounds, and tannins, while the n-hexane extract comprises 
terpenoids, phenolic compounds, and tannins.  

 
Table 2. Finding of the analysis of total flavonoid content. 

Based on the total flavonoids test results for local velvet beans of Timor presented in Table 
2, the absorbance measurements for a 1,000 ppm concentration varied between 0.1029 and 
0.1161. The total flavonoids content, represented in quercetin equivalents, yielded a result of 
3.10 ± 0.39. The analysis utilized quercetin as the standard reference.  

 

 
Chart 1. The calibration curve of quercetin. 

Concentration (ppm) 
Absorbance Quercetin 

Equivalent/concentration 1 2 3 

1,000.00 0.1161 0.1114 0.1029 3.10 ± 0.39 
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The fundamental concept of the AlCl3 colorimetric method involves the creation of a stable 
acid compound complex with a ketone group present at the C-4 position, followed by the 
interaction of the hydroxyl group at C-3 or C-5 of flavones and flavonols with AlCl3 (Fachriyah et 
al., 2020) as can be seen in Figure 1. 

 

 
Figure 1. Reaction mechanism of flavonoid compounds with AlCl3 (Fachriyah et al., 2020). 
 
Table 3. Finding of the analysis of total phenolic content. 

Note: Gallic acid equivalent is reported as NA (not available) due to absorbance lower than y-intercept 
 

The absorbance measurements for the total phenol test of the ethanol extract from local 
velvet beans of Timor presented in Table 3 reflect a concentration of 1,000 ppm. The recorded 
absorbance values were 0.0162, 0.0174, and 0.0155. However, information regarding the gallic 
acid equivalent (GAE) for this concentration is not available due to absorbance lower than the y-
intercept. The analysis of total phenolic content was performed utilizing a gallic acid solution as 
a standard.  

 

 
 
Chart 2. The calibration curve of gallic acid. 
 

Phenolic compounds are recognized for their antioxidant properties due to the presence of 
hydroxyl groups that can donate hydrogen atoms to free radicals, thereby preventing the 
oxidation process (Zhang et al., 2022). 

Concentration (ppm) 
Absorbance Gallic Acid 

Equivalent/concentration 1 2 3 

1,000.00 0.0162 0.0174 0.0155 NA 
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Figure 2. Specific reaction between phenolic and the Folin-Ciocalteu reagent (Mukhriani et al., 
2019). 
 
Table 4. Finding of the analysis of total tannins content. 

Note: Catechin equivalent is reported as NA (not available) due to absorbance lower than y-intercept 
 

The result of the total tannin content analysis on the ethanol extract from local velvet beans 
of Timor is presented in Table 4. The concentration of the sample tested was 1,000 ppm, with 
recorded absorbance values of 0.0007; 0.0001; and -0.0007. The outcomes of this research 
indicate that there is no information available about catechin equivalent due to absorbance lower 
than the y-intercept. Catechin served as a reference standard, leading to the creation of a 
standard curve illustrated in the chart below. 

 

 
Chart 3. The calibration curve of catechin. 
 
Table 5. Finding of the antioxidant activity analysis. 

Concentration (ppm) % Inhibition  IC50 

Ascorbic acid 

7.00  65,04 ± 1.45 

5.39 

6.00  56.37 ± 1.71 

5.00  48.11 ± 0.69 

4.00  34.61 ± 0.88 

3.00  26.07 ± 2.22 

2.00  17.30 ± 2.53 

Velvet beans 

2,500.00 59.59 ± 0.51 

1.964,51 

1,250.00 37.48 ± 1.02 

625.00 26.52 ± 0.15 

312.50 24.35 ± 0.64 

156.25 20.62 ± 0.74 

78.13 19.96 ± 0.22 

Concentration  
(ppm) 

Absorbance Catechin 
Equivalent/concentration 1 2 3 

1,000.00 0.0007 0.0001 -0.0007 NA 
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Table 5 indicates that at the maximum concentration of 2.500 ppm, the extract displayed 
an inhibition level of 59.59 ± 0.51%. The percentage of inhibition declined with a reduction in 
extract concentration. At the minimum concentration evaluated (78.13 ppm), the inhibition 
percentage was recorded at 19.96 ± 0.22%. The findings from the antioxidant activity 
assessment of the ethanol extract from local velvet beans of Timor demonstrated that the extract 
possesses antioxidant activity, with an IC50 value of 1,964.51 ppm. 

The antioxidant activity investigation of ethanol extract from velvet beans was conducted 
using the DPPH method by a UV-Vis spectrophotometer, which operates on the principle of light 
absorption at a designated wavelength. When DPPH is dissolved in ethanol, it exhibits a deep 
purple hue; however, when this solution interacts with other compounds capable of donating 
protons, it undergoes a color change to pale yellow (Fachriyah et al., 2020). 

 

 
 

Figure 3. Mechanism of reaction between 2,2-diphenyl-1-picrylhydrazyl (DPPH) and 

antioxidants (Liang & Kitts, 2014). R:H = radical scavenger from the antioxidant; R• = antioxidant 
radical. 
 
Table 6. Finding from the α-Glucosidase inhibition activity test. 

According to the information presented in Table 5, acarbose was used as a standard solution 
with various concentrations (0.0008 - 0.1 ppm). The percentage inhibition value increased with 
increasing concentration, from 1.65% at 0.0008 ppm to 87.42% at 0.1 ppm. The α-glucosidase 
inhibition activity test conducted on the ethanol extract of local velvet beans of Timor revealed 
that at a concentration of 1.000 ppm, the inhibition percentage recorded was 28.60 ± 1.10%.  

 
Chart 4. The calibration curve of acarbose. 

Concentration (ppm) 
Absorbance 

% Inhibition 
1 2 3 

Acarbose  

0.0008 1.8434 2.3537 0.7635 1.65 ± 0.81 

0.0016 10.0558 10.1032 11.7766 10.65 ± 0.98 

0.0031 20.0008 18.9090 19.8465 19.59 ± 0.59 

0.0063 34.2063 36.9358 35.3455 35.50 ± 1.37 

0.0125 55.7815 56.6359 54.0726 55.50 ± 1.31 

0.0250 67.2099 67.5897 66.1063 66.97 ± 0.77 

0.0500 77.7483 76.5260 77.8077 77.36 ± 0.72 

0.1000 87.6221 86.3760 88.2749 87.42 ± 0.96 

Velvet beans 1,000.00 0.5964 0.5962 0.6123 28.60 ± 1.10 
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Acarbose is an example of an α-glucosidase inhibitor that functions by reducing glucose 

absorption in the intestine, assisting in the management of postprandial blood sugar levels. 
Consequently, the α-glucosidase enzyme is a key target for diabetes treatment (Altay, 2022). 
The reaction whereby the α-glucosidase enzyme is inhibited is outlined as follows.  

 

 
 

Figure 4. Enzymatic reaction equation for α-glucosidase and p-nitrophenyl α-D-Glucopyranoside 
(Sugiwati et al., 2010). 
 
DISCUSSION 

The phytochemical evaluation of local velvet bean (Mucuna pruriens) from Timor indicated 
the existence of alkaloids, terpenoids, flavonoids, phenolic compounds, and tannins, whereas the 
n-hexane extract contained terpenoids, phenolic compounds, and tannins. The identification of 
flavonoids and alkaloids corresponds with the research of Iamsaard et al., (2020), which verified 
the antioxidant properties of velvet beans. The presence of phenolic compounds in velvet beans 
has also been documented by Theansungnoen et al., (2022). These phytochemical results are in 
agreement with earlier studies and offer a detailed perspective on the pharmacological potential 
of velvet beans (Sowdhanya et al., 2024). 

Flavonoids are substances characterized by functional groups attached to the carbon atoms 
of aromatic rings, enabling them to neutralize free radicals and serve as antioxidants (Wilujeng & 
Anggarani, 2021). The total flavonoids content of velvet beans extract was assessed through the 
AlCl3 colorimetric method, with quercetin utilized as a standard reference. The result of this study 
indicated that the quercetin equivalent in the total flavonoids assay was 3.10 ± 0.39 mg QE/g, 
which is lower compared to the flavonoid levels reported in previous studies (Diniyah et al., 2023) 
(Theansungnoen et al., 2022). The flavonoids concentration in plants can differ due to factors 
such as genetic variation and environmental influences, compound stability, and the method of 
extraction employed (Prima et al., 2018). 

Phenolic compounds are valuable metabolites found in plants that possess various 
biological activities, such as antioxidant, antimicrobial, antifungal, and anticancer effects (Alara 
et al., 2021). In this research, the assessment of total phenolic content in samples was conducted 
utilizing gallic acid (GAE) as a standard solution. Gallic acid was chosen as the standard solution 
due to its status as a natural and stable phenol, as well as its cost-effectiveness in comparison 
to other options. The findings indicated that the total phenolic content in the ethanol extract of 
velvet beans could not be quantified due to an extremely low absorbance value, while previous 
research presented different results where the total phenolic content in velvet beans was 233.80 
mg GAE/100 g (Astawan et al., 2023), this could be caused by genetic, climatic, and geographical 
factors (Erizal et al., 2024). Besides that, the Folin-Ciocalteu method necessitates an alkaline 
setting for the optimal reduction of phosphomolybdate-phosphotungstate into molybdenum 
tungsten complex compounds. Failure to create these conditions may result in a diminished color 
intensity, influencing the absorbance value (Indriyah et al., 2023). Additionally, using standard 
solutions that are inappropriate or lack the same reactivity as the phenolic compounds present 
in the sample can also lead to lower absorbance measurements (Wilujeng & Anggarani, 2021). 

Tannins are a group of secondary metabolites that exhibit anti-inflammatory, antibacterial, 
and natural antioxidant properties (Prasathkumar et al., 2021). The levels of tannin are assessed 
using the vanillin and p-dimethylaminocinnamaldehyde methods. Both methods rely on a 
colorimetric reaction involving tannins and specific reagents that generate colored complex 
compounds measurable via spectrophotometry (Karamac et al., 2007; Xia et al., 2023). Under 
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acidic conditions, the interaction between vanillin and the flavonoids group found in condensed 
tannins leads to the formation of a red complex, the intensity of which can be quantified with a 
spectrophotometer at a specific wavelength (Herald et al., 2014). This method is highly sensitive 
and frequently employed for assessing the total tannins across various plant samples 
(Amarowicz & Pegg, 2024). The p-dimethylaminocinnamaldehyde (DMACA) method is 
commonly utilized due to its specificity for detecting certain types of condensed tannins 
(proanthocyanidins). When DMACA reacts under acidic conditions with proanthocyanidins, it 
produces a blue complex compound that can be spectrophotometrically measured to determine 
the concentration of tannin compounds present in a sample (Szymandera-Buszka et al., 2021). 

The results of the research indicated that the level of tannin compounds in the ethanol 
extract of local Timor velvet beans could not be quantified due to an extremely low absorbance 
value recorded. This might be attributed to a very low concentration of tannins within the sample 
(Fajrina et al., 2016). The creation of complex compounds is suboptimal because the 
temperature, time, and pH levels of the reaction are not ideal, leading to low absorbance readings 
(Allo et al., 2022). This aligns with earlier research indicating that changes in temperature and 
extraction duration of velvet bean samples notably impact the total tannins (Diniyah et al., 2023). 

IC50 (Inhibitory Concentration 50) refers to the concentration of antioxidants required to 
reduce 50% of DPPH free radical activity. A lower IC50 value indicates a more potent antioxidant 
activity of a compound. The typical classification of antioxidant activities according to IC50 values 
is as follows: very strong: IC50 < 50 ppm; strong: 50 ppm ≤ IC50 < 100 ppm; moderate: 100 ppm 
≤ IC50 < 150 ppm; weak: 150 ppm ≤ IC50 < 200 ppm; and very weak: IC50 > 200 ppm (Pratiwi et 
al., 2024; Zhang et al., 2006). 

The IC50 value of the ethanol extract of velvet beans in this research was found to be 
1,964.51 ppm, significantly higher than the threshold of 200 ppm; thus, it is classified as 
possessing very weak antioxidant activity. This outcome differs from the findings of Diniyah et al. 
(2023), which indicated that the antioxidant activity of the ethanol extract from velvet beans 
measured at 38.30 ppm, with the sample extraction performed at a temperature of 60°C for 360 
minutes. Other studies reported significant antioxidant activity using various solvents (Kumbhare 
et al., 2023). This highlights that the choice of solvents and extraction parameters can influence 
the antioxidant activity in research samples (Sasadara & Wirawan, 2021; Prasetya et al., 2020). 
The variation in IC50 values can be attributed to several factors, including differences in the growth 
environments of the plants, the extraction methods employed, and variations in pH, temperature, 
and duration used (Amalia et al., 2023). Furthermore, our findings revealed that the ethanol 
extract from local Timor velvet beans possesses a relatively low total phenolic content and 
flavonoid compounds. These phenolic and flavonoid compounds are essential, as they can 
determine the level of antioxidant activity. A lower concentration of these bioactive compounds 
correlates with diminished antioxidant activity (Akhter et al., 2024). One approach to enhance the 
antioxidant activity in food ingredients is by combining them with other components through their 
processing into food or beverage products (Pandiansyah et al., 2024; Susilowati & Purwati, 2021). 

The percentage inhibition value assessed in the antidiabetic evaluation through the α-
glucosidase method indicates that the sample under investigation can decrease the activity of the 
α-glucosidase enzyme, achieving an inhibition value of 28.60 ± 1.10%. However, this percentage 
of inhibition is still comparatively low in contrast to the inhibition value exhibited by the standard 
acarbose solution. These findings suggest that while the ethanol extract of velvet beans shows 
potential as an α-glucosidase inhibitor, it is less effective than acarbose. The low inhibitory activity 
of the α-glucosidase enzyme could be caused by the low level of natural inhibitory compounds 
like flavonoids, tannins, and phenolic compounds present in the sample (Maryam et al., 2023). 
Moreover, crude extracts that comprise both active and inactive substances can diminish the 
inhibition effectiveness. The existence of non-active or potentially antagonistic compounds can 
disrupt the interaction between inhibitors and enzymes (Lu et al., 2023).  
 
CONCLUSION 

The qualitative phytochemical screening results revealed that the local Timor velvet bean 

extract contained alkaloids, terpenoids, flavonoids, phenolic compounds, and tannins. The total 

flavonoids content measured in the extract was 3.10 ± 0.39 mg QE/g, which is lower than in 

previous research, while the levels of phenolic compounds and tannins could not be quantified 
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due to absorbance lower than the y-intercept. The presence of bioactive compounds in plants is 

affected by genetic, geographic, and climatic variables. The conditions under which extraction 

occurs, such as time and temperature, may also influence the results of the tests. The DPPH 

assay indicated that the antioxidant activity of the local Timor velvet bean extract was very weak 

in comparison to the standard solution, and the test for antidiabetic properties showed that the 

extract's ability to inhibit α-glucosidase enzyme activity was less effective compared to acarbose, 

which served as the standard solution. Further investigation is necessary to optimize the 

bioactive compounds and identify the content of antinutritional compounds, and also to explore 

the effective methods of processing local Timor velvet beans that can diminish antinutritional 

compounds to ensure their safety for consumption. 
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