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Abstract 

The small bungur plant (Lagerstroemia indica L.) is one of the plants with potential as a medicinal plant. Almost all parts 
of this plant can be used, namely the leaves, stems, fruit and roots. Bungur leaves can be used for skin diseases, leaf powder for 
malaria, and decoction of old leaves for diabetes. Bungur leaves contain chemical compounds, one of which is flavonoids. This study 
aims to determine the total flavonoid content of extracts from young and old leaves of local cherry blossoms (small bungur), using UV-
Vis spectrophotometry. The extraction method used was multistage maceration using three different solvents: hexane (nonpolar), ethyl 
acetate (semipolar), and methanol (polar). The results showed that the average total flavonoid content of young leaf extracts and old 
leaves of small bungur, measured by UV-Vis spectrophotometry at a maximum wavelength of 410 nm, was 8.810 mg/100g and 
7.301 mg/100g, respectively. Among the three solvents used, extracts of young and old leaves of small bungur using hexane and 
ethyl acetate do not contain flavonoids, whereas extracts of young and old leaves of small bungur using methanol do. 
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Introduction 

Plants used as medicine contain various 
important compounds that determine their activity; 
one of these is flavonoids, which are generally found 
in plant tissues (Amin et al., 2013). Small crape 
myrtle (Lagerstroemia indica L.) is one of the plants 
with potential medicinal uses. Almost all parts of 
this plant can be used for medicinal purposes, 
including the leaves, stems, fruit, and roots 
(Dalimartha, 2003). According to Rahmah et al. 
(2021), the crape myrtle plant is mainly used as an 
ornamental plant because it has attractive flowers, a 
lush canopy, and is easy to grow. In addition, parts 
of the plant, including the leaves, can be used to 
treat skin diseases; leaf powder can be used as a 
malaria remedy; and a decoction of old leaves can 
be used as a diabetes remedy. Bungur leaves can 
help treat stroke by boiling 7 dried leaves in water 
until boiling, then drinking the decoction (Rahmah 
et al., 2021).  Bungur leaves are also among the 
plants used as ingredients in traditional herbal 
remedies and have been widely used for many years 
as a traditional treatment for diabetes mellitus in 
Southeast Asia (Yue et al., 2024). 

Bungur leaves contain chemical compounds, 
namely saponins, flavonoids, and tannins 
(Dalimartha, 2003). Flavonoids are polyphenolic 
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compounds consisting of 15 carbon atoms arranged 
in a C6-C3-C6 structure, where the carbon skeleton 
comprises two C6 groups (substituted benzene 
rings) connected by a three-carbon aliphatic chain. 
Flavonoids are found in nearly all parts of plants, 
including fruits, roots, leaves, and bark. These 
flavonoids are polar compounds that dissolve well 
in solvents such as ethanol, methanol, butanol, 
acetone, dimethylformamide and others (Arifin & 
Ibrahim, 2018).  The isolation or separation of 
flavonoid compounds is typically carried out using 
extraction methods. 

Extraction is a method of separating a 
substance based on differences in solubility in two 
immiscible liquids (Zhang et al., 2023). The 
extraction method used in this research is multistage 
maceration. Graded maceration is a method in 
which the entire compound is extracted from a 
material, carried out in stages based on the solvent's 
polarity (Hasan et al., 2023). According to Nisa et al. 
(2019), the total flavonoid content in young leaves 
is higher than in old leaves. Flavonoid compounds 
contained in the leaves will decrease as the leaves 
age (Wahyuningtias et al., 2024).  The flavonoid 
content was determined using a UV-Vis 
spectrophotometer at the maximum wavelength; 
the absorbance peak was measured, and the 
compound content in the extract was analysed. 
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Ultraviolet and visible absorption spectra are the 
most useful single method for identifying flavonoid 
structures. Flavonoids contain a conjugated 
aromatic system and can exhibit strong absorption 
bands in the UV-Vis region (Makuasa & Ningsih, 
2020). 

Based on the above description, further 
research is needed on the flavonoid content in 
young leaves (DM) and old leaves (DT) of local 
sakura or small bungur (Lagerstroemia indica L.) 
growing in Central Sulawesi using an ultraviolet 
visible spectrophotometer (UV-Vis). Thus, the 
author can determine the total flavonoid content in 
young and old leaves of local sakura or small bungur 
using a stepwise maceration extraction method and 
solvents with different polarities, namely hexane, 
ethyl acetate, and methanol. 

Methods 

Research design 
This study is a laboratory experimental study 

conducted using young leaves (DM) and old leaves 
(DT) of local sakura or small bungur (Lagerstroemia 
indica L.) to analyse the total flavonoid content. 

Research sample 
The samples used in this study were DM and 

DT of local sakura or small bungur (Lagerstroemia 
indica L.) collected directly from the Untad Lecturer 
Housing block C1/2, Tondo, Palu, Central 
Sulawesi. 

Place and time of research 
The research was conducted from July to 

September 2024 at the Chemistry Laboratory of the 
Faculty of Teacher Training and Education, 
Tadulako University, Palu. 

Tools and materials 
The tools used were stirring rod, Erlenmeyer 

glass (Duran), test tube (Iwaki), test tube rack, 
funnel (Iwaki), blender (Miyako), cuvette, spatula, 
measuring cup (Iwaki), measuring flask (Iwaki), 
dropper pipette, measuring pipette (Iwaki), rotary 
evaporator (Eyela), UV-Vis spectrophotometer 
(Nanbei), and digital balance (Sonic). 

The materials used were young leaves (DM) 
and old leaves (DT) of local sakura or small bungur 
(Lagerstroemia indica L.), quercetin standard 
solution, Aluminum Chloride (AlCl3) 10%, 
aluminium foil, hexane, ethyl acetate, methanol, 
distilled water, filter paper, potassium acetate 
(CH3COOK) 1 M, magnesium (Mg) metal, 
concentrated hydrochloric acid (HCl), tissue. 

Sample preparation 
Samples of local sakura leaves or small 

bungur collected are then separated into DM and 
DT, washed with running water until clean, and 
aerated in a place not exposed to sunlight for 3-4 
days. After the sample is dry, it is mashed in a 
blender until not too smooth, then the sample is 
ready for extraction (Makuasa & Ningsih, 2020). 

Sample extraction 
DM and DT samples of mashed small 

bungur are weighed up to 10 grams, then placed into 
each 250 mL Erlenmeyer glass. The first maceration 
of each sample powder was soaked in 100 mL of 
hexane for 24 hours, then stirred. The sample was 
then filtered through filter paper, and the filtrate was 
collected. The residue was macerated again with 100 
mL of ethyl acetate solvent for 24 hours, then 
stirred and filtered, yielding the filtrate and residue. 
The resulting residue was then macerated again with 
100 mL of methanol for 24 hours, stirred, and 
filtered through filter paper to produce filtrate and 
residue. The resulting methanol filtrate was then 
concentrated using a rotary evaporator at 50℃ 
(Istiqomah et al., 2021). 

Qualitative analysis (flavonoid test) 
All the resulting filtrates were collected to a 

maximum of 2 ml and then placed into each test 
tube. After that, magnesium metal and 3 drops of 
concentrated HCl were added. Positive tests 
produce orange, pink, or red colored solutions 
(Fajriah & Megawati, 2015). 

Preparation of quercetin solution 
A total of 5 mg of quercetin (comparator) 

was weighed and put into a 50 mL volumetric flask, 
then a methanol solution was added until the limit 
mark (100 ppm mother liquor). 

Dilution of quercetin solution 
Quercetin was diluted from a 100 ppm 

mother solution to 20 ppm. After that, the solution 
at 20 ppm was diluted to 2, 4, 6, 8, and 10 ppm. 

Quantitative analysis 

Determination of the maximum wavelength (λ
maks) of quercetin 

The maximum wavelength was determined 
by adding 1 mL of a 6 ppm quercetin solution to 1.5 
mL of methanol, then adding 0.1 mL of 10% AlCl3, 
0.1 mL of 1 M Potassium Acetate, and 2.8 mL of 
distilled water, and allowing it to stand for 30 
minutes. After that, readings were taken in the 
wavelength range of 400-450 nm. 

Preparation of the standard curve 
A total of 1 mL of each standard solution 

(quercetin) was pipetted into a test tube, then 1.5 
mL of methanol, 0.1 mL of AlCl3 10%, 0.1 mL of 
potassium acetate 1 M, and 2.8 mL of distilled water 
were added. Then the mixture was shaken and 
allowed to stand for 30 minutes. The absorbance 
was measured using a UV-Vis spectrophotometer at 
the maximum wavelength. A calibration curve was 
then generated, and the linear equation was 
obtained. 

Determination of flavonoid content 
Taking filtrate from each sample using 

methanol maceration, up to 1 mL, and put into each 
test tube, and repeating 3 times. Next, 1.5 mL of 
methanol, 0.1 mL of AlCl3 10%, 0.1 mL of 



Volume, 14, No. 3, 2025, 151-156 Jurnal Akademika Kimia 

 

153 
 

potassium acetate 1 M, and 2.8 mL of distilled water 
were added to each test tube. After that, the solution 
mixture was shaken and then allowed to stand for 
30 minutes. Then add the solution to each cuvette 
and measure the absorbance at the previously 
determined maximum wavelength using a UV-Vis 
spectrophotometer (Makuasa & Ningsih, 2020). 

Data analysis 
The data obtained are the absorbance values 

of the quercetin solution (comparator). A 
calibration curve is generated, and a linear 
regression equation is obtained. The total flavonoid 
content of the sample can be calculated using the 

equation 𝐹 =  
𝑐 ×𝑉

𝑚
 𝑥 100, and the results are 

expressed in mg. 
Description: 
F = Total flavonoid content 
V = Volume (L) 
m = Sample weight (g) 
c = Concentration of quercetin (mg/L) 

(Chang et al., 2002). 

Results and Discussion 

Sample preparation 
The sample preparation stages for DM and 

DT small bungur conducted in this study were 
washing, drying, and grinding. The sample was 
washed to remove dirt and dust. The drying process 
lasted 3-4 days until the leaf samples were 
completely dry, by airing them in a place not 
exposed to direct sunlight due to the heat sensitivity 
of flavonoids. Then, the sample grinding process 
was carried out to reduce particle size, thereby 
increasing the sample surface area and allowing 
more particles to be extracted by the solvent 
(Nugroho, 2017). 

Sample extraction 
The concentrated extract obtained from the 

multistage maceration extraction process was 
calculated for its % yield, as shown in Table 1. 

Table 1. Yield of Small Bungur Leaf 

Sample 
Sample 

Weight (g) 
Concentrated 

Extract (g) 
% Yield 

DM 10 6.72 67.2% 
DT 10 6.79 67.9% 

Extraction is the process of separating a 
soluble substance from its mixture, so that the 
substance is separated from the insoluble material. 
The extraction method used in this study was 
stepwise maceration. Stepwise maceration is a 
method in which compounds are extracted from a 
material in stages, based on the solvent's polarity. 
The multi-stage maceration method was chosen in 
this case because it produces a purer extract than 
total maceration, resulting in a higher yield but 
requiring more solvent (Hasan et al., 2023). 

Extraction using multistage maceration 
involves gradually soaking the simplisia powder in a 
series of solvents, starting with nonpolar, semipolar, 
and polar solvents. The solvents used in this study 

were hexane, ethyl acetate, and methanol. Through 
multistage maceration, nonpolar and semipolar 
compounds are removed with hexane and ethyl 
acetate, leaving polar compounds, which are then 
extracted again with a polar solvent, namely 
methanol (Permadi et al., 2015). According to Dias 
et al. (2021), flavonoids are generally polar 
compounds because they have OH groups that 
form hydrogen bonds. However, some free 
flavonoids, such as isoflavones, flavones, 
flavanones, aurones, chalcones, anthocyanins, and 
methoxylated flavonols, are less polar and can be 
extracted with hexane or ethyl acetate. 

The concentrated extracts of DM and DT 
from small bungur obtained during the extraction 
process were weighed to calculate the % yield. After 
that, the yields for DM and DT are 67.2% and 
67.9%, respectively. According to the research 
results, the % yield of DT is greater than that of 
DM. The % yield value refers to the active 
compounds in the sample; the higher the % yield, 
the more active compounds are present (Roy et al., 
2021). 

Flavonoid qualitative test 
A qualitative flavonoid test was conducted to 

determine the presence of flavonoids in DM and 
DT extracts of small bungur using different 
solvents. The results of the flavonoid qualitative test 
are presented in Table 2. 

Table 2. Flavonoid Qualitative Test Results 

Sample Solvent Reagents Color 

DM Hexane Metal Mg  +  

concentrated 

HCl 

No colour 

change 

(Green) 

(-) 

Ethyl Acetate No colour 

change 

(Dark 

Green) 

(-) 

Methanol Deep red 

(+) 

DT Hexane No colour 

change 

(Green) 

(-) 

Ethyl Acetate No colour 

change 

(Dark 

Green) 

(-) 

Methanol Brownish 

red 

(+) 

Description: + = Positive for flavonoids 
- = Does not contain flavonoids 

The flavonoid content is determined by the 
colour change observed in the sample upon 
reaction with Mg metal and concentrated HCl. The 
addition of concentrated HCl and Mg metal aims to 
reduce the benzopyrone core of the flavonoid 
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structure, producing red or orange flavilium salts. 
Table 2 shows that DM and DT extracts prepared 
with hexane and ethyl acetate, respectively, each 
yield negative results or no flavonoid content. 
Whereas DM and DT extracts using methanol 
solvents showed positive results, producing a red 
colour in DM extracts and a brownish-red colour in 
DT extracts. The colour change is caused by the 
reaction of flavonoid hydroxyl groups with 
magnesium powder, forming a complex (QE) 
(Ramadhani et al., 2020). 

Flavonoid quantitative test 

Absorbance measurement of quercetin 
standard solution 

The absorbance measurement results of 
quercetin standard solution as a comparison 
solution with concentrations of  2 ppm, 4 ppm, 6 
ppm, 8 ppm, and 10 ppm using a UV-Vis 
spectrophotometer at a wavelength of 410 nm are 
shown in Table 3. 

Table 3. Measurement Results of Absorbance of 
Standard Solution at 410 nm Wavelength 

No Concentration (ppm) Absorbance 

1 2 0.028 

2 4 0.042 

3 6 0.060 

4 8 0.078 

5 10 0.094 

Preparation of a standard curve for the 
quercetin standard solution 

The standard curve was obtained by 
correlating the absorbance of the quercetin standard 
solution (y) with its concentration (x), yielding the 
linear regression equation y = 0.0084x + 0.01. Data 
from the standard curve of the quercetin standard 
solution are shown in Figure 1. 

 
Figure 1. Quercetin Standard Solution Standard 

Curve 
Flavonoids were calculated using a linear 

regression equation generated from the previously 
measured quercetin calibration curve. The 
calibration curve was generated using the Lambert-
Beer law, namely the linear equation y = axe + b, 
where y is the absorbance, a is a constant, x is the 
sample concentration, and b is the slope of the line. 
According to the measurements in Figure 1, a 
straight-line equation was obtained: y = 0.0084x + 
0.01, with R2 = 0.9983. 

Because the correlation coefficient (R2) is 
close to 1, the relationship between the two 
variables is directly proportional, and the r value 
obtained satisfies the Lambert-Beer law (Gandjar & 
Rohman, 2018). 

The comparison solution used was quercetin. 
Quercetin is one of the flavonoids from the flavanol 
group found in many types of plants (Jatmiko & 
Mursiti, 2021). Quercetin is used as a comparison 
compound because it is a flavonol with a keto group 
at the C-4 atom and hydroxyl groups at the adjacent 
C-3 and C-5 atoms (Azizah et al., 2014). According 
to Islamiyati et al. (2024), quercetin is a flavonoid 
compound that can react with AlCl3 to form a 
complex. 

Determination of total flavonoid content 
using AlCl3 reagent, where the principle of this 
reagent is to form complex compounds. The 
addition of potassium acetate aims to maintain the 
wavelength in the visible region and detect the 
presence of the seven hydroxyl groups (Firlia & 
Hastuti, 2020). The solution was then allowed to 
stand for 30 minutes to complete the reaction and 
maximise the colour intensity. After standing, the 
solution will turn yellow. 

Determination of flavonoid content 
The results of the determination of the total 

flavonoid content of small bungur leaf extract are 
shown in Table 4. 

Table 4. Results of flavonoid content analysis of 
small bungur leaf extracts 

Sample Treatment Flavonoid 

Content 

(mg/100g) 

Average 

Flavonoid 

Content  

(mg/100g) 

DM Extract 1 8.929 8.810 

2 8.214 

3 9.286 

DT Extract 1 8.214 7.301 

2 5.833 

3 7.857 

The results of the determination of the total 
flavonoid content of small bungur leaf extract are 
shown in Table 4. The treatment was carried out 3 
times for each sample of DM and DT of small 
bungur, and the average total flavonoid levels were 
8.810 mg/100g for DM and 7.301 mg/100g for DT. 

The results of this study are consistent with 
the findings of Rohiqi et al. (2021) on tenggulun 
matcha herbal tea leaves, which showed that young 
leaves have higher flavonoid content than older 
leaves. According to Farhoosh et al. (2007), the total 
flavonoid content in leaves is influenced by 
morphological factors and leaf age, which also affect 
the secondary metabolites and bioactive 
compounds produced. Dufresne & Farnwoth 
(2000) added that differences in flavonoid content 
in leaves can also be caused by differences in leaf 
developmental age across different leaf locations. 
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Conclusions 

Based on the results of research that has been 
conducted on the sample of small bungur leaves or 
local sakura (Lagerstroemia indica L.), the results of 
% yield on concentrated extracts of small bungur 
leaves with multistage maceration extraction are on 
DM obtained % yield of 67.2% and on DT obtained 
% yield of 67.9%. The average total flavonoid 
content of DM and DT of small bungur, measured 
using a UV-Vis spectrophotometer at a maximum 
wavelength of 410 nm, was 8.810 mg/100g and 
7.301 mg/100g, respectively. 
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