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ABSTRACT

The traditional use of faloak (Sterculia quadrifida R. Br.) stem bark as an effective treatment for
various diseases has led to its widespread cultivation and collection. Therefore, this study aims to determine
the correlation between the intensity and color variation of faloak stem bark with its antioxidant activity
and phytochemical content using chemometrics analysis. The study procedures were carried out by
collecting samples from different locations in East Nusa Tenggara, Indonesia. Stem bark intensity and color
variations were then associated with chemical profiles of extract produced. Chemical profiles analyzed were
Total Phenolic Content (TPC), Total Flavonoid Content (TFC), and antioxidant activity as measured using
the DPPH, B-carotene bleaching, and CUPRAC methods. Subsequently, the data were subjected to
multivariate statistical analyses utilizing Principal Component Analysis (PCA) and Cluster Analysis (CA).
The results showed that color variations on faloak stem bark had no significant impact on cluster formation.
CA and PCA showed grouping according to gray value representing color intensity. Meanwhile, PCA
revealed significant correlations between gray value of faloak stem bark extract and TPC, antioxidant
activity, and extract yield, with TFC having no association. Based on these results, color detection system
could be developed to facilitate S. quadrifida bark collection as herbal medicine raw materials in the field.
Keywords: CA; Color detection system; Faloak (Sterculia quadrifida R.Br.); Multivariate statistical analysis;

PCA.

INTRODUCTION

Sterculia quadrifida R.Br. is a local plant
belonging to the Sterculiaceae family and is widely
distributed in nature in various regions, including
Indonesia, Timor Leste, Australia, and India (Akter,
2016). The plant is commonly referred to as faloak
in Indonesia and is often cultivated by farmers in
Timor Island, East Nusa Tenggara Province
(Siswadi et al.,, 2013). In addition, a previous study
revealed that its bark has been traditionally used
for treating different health challenges in eastern
Indonesia (Hertiani et al., 2017), including malaria
hepatitis, lumbago, anemia, typhus, and
rheumatism (Siswadi et al., 2013). The ability of
the plant is due to its natural compounds, such as
flavonoids, phenolics, terpenoids, and alkaloids
(Siswadi etal, 2013; Lulan et al.,, 2018). Faloak also
has various bioactivities, including antioxidants
(Saragih and Siswadi, 2019), anti-cancer, and
immunomodulating activity (Hertiani et al., 2019;
Winanta et al.,, 2019). Several studies have shown
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that its hexadecanoic acid constituent has the
potential to reduce serum cholesterol levels
(Siswadi and Saragih, 2021). Due to the various
benefits of faloak, it is considered an important
product in Indonesian herbal medicine. This
indicates the need to develop an appropriate and
effective standardization system and a broader
database to support its development.

In line with previous studies, faloak stem
bark has antioxidant activity to fight free radicals
and prevent damage. This is primarily due to the
constituent beneficial compounds, including
phenolics and flavonoids (Hertiani et al. 2017;
Lulan et al. 2018). The use of an effective raw
materials quality assurance system has been
reported to help in improving the antioxidant
activity and achieving maximum extraction results.
Consequently, various efforts have been made to
use digital codes from gray value as well as Red,
Green, and Blue value (RGB) for color detection. In
this context, a previous study revealed that the
quality of raw materials can be determined using
the correlation between antioxidant activity,
flavonoids, and phenolics with stem bark color.

190 DOI: 10.22146/mot.95624 | Majalah Obat Tradisional, 30(2), 2025

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.


http://dx.doi.org/10.22146/mot.95624
https://jurnal.ugm.ac.id/TradMedJ/index
http://creativecommons.org/licenses/by-nc-nd/4.0/

Correlating Color and Chemical Profiles of Sterculia quadrifida

The phytochemical content of harvested plant
parts depends on harvest time/season and
practices (Peschel et al, 2013). According to
Siswadi et al. (2021), stem bark typically has
higher flavonoids concentration compared with
leaves or branches. Bark's diameter indicates a
plant's age and has a direct relationship with
phytochemical content. Another study revealed
that the size of a tree has a positive correction with
the tannin content, while plant color is largely
dependent on environmental conditions, active
compounds, and tree diameter. For example, the
presence of some flavonoids has the ability to
impact yellow coloration (Zvavamwe et al. 2016).
According to previous studies,
standardization of raw materials for faloak stem
bark is often carried out with grouping using
multivariate statistical analysis. The objective of
this method is to evaluate the profiles of
flavonoids, phenolics, and antioxidant activity
based on stem diameters and various heights at the
growing sites. Consequently, analytical chemistry
data assessment can be carried out using
chemometrics (Widodo et al, 2019). A previous
study revealed that the use of the method
facilitated the categorization and differentiation of
plant fingerprints, leading to rapid outcomes
during medicinal plant consistency assessment.
Principal Component Analysis (PCA), Discriminant
Analysis, K-Nearest Neighbor Method, and Cluster
Analysis (CA) have also been reported to have the
potential to recognize samples patterns (Miller and
Miller, 2005). In a recent report, phenolic-
flavonoid content and antioxidant activity were
used along with chemometrics to classify
medicinal plant samples (Widodo et al, 2019),
while PCA and CA were combined for
differentiation purposes (Sarbu et al. 2012;
Granato et al. 2018). Based on these findings, it is
essential to develop an effective harvesting method
to prevent the collection of herbal medicine raw
materials with poor quality. Therefore, this study
aims to determine the correlation between the
intensity and color variation of faloak stem bark
with its antioxidant activity and phytochemical
content using chemometrics analysis. The results
are expected to lead to the development of
intelligent color identification as a component of a
standardizing system for bark harvesting.

MATERIALS AND METHODS
Materials

The study samples comprised faloak trees
obtained from Timor Island, East Nusa Tenggara
Province of Indonesia. To harvest the samples, the
criteria included that no debarking had taken place
and the stem was located approximately 1m above

Majalah Obat Tradisional, 30(2), 2025

the ground surface. Faloak trees from 3 diameter
classes (15cm; 15-30cm and >30cm) were
obtained at different altitudes of 300-600-900 and
>900 metres asl.

During the process, pulverization of the
collected samples was carried out, followed by
classification based on altitude strata and diameter
class. Subsequently, faloak trees were chopped
into pieces of 0.5-1 cm size to facilitate extraction.
The stem bark obtained was ground and sieved
through a 40-mesh sieve (Siswadi et al., 2021).

Total Flavonoid Content (TFC)

In this study, concentrated extract was
obtained by placing +50 g pulverized bark in 30 mL
of 96% ethanol for 48 hours, followed by filtration
and evaporation. Subsequently, AlCls reagent was
used to determine flavonoids content of the
samples (Ordonez et al, 2006), and quercetin
served as a standard.

Total Phenolic Content (TPC)

TPC was assessed using Folin-Ciocalteu
reagent, while gallic acid served as the standard, as
proposed by Siswadi et al (2021) (Table I).

DPPH Test Method

The ability of various samples to scavenge
radicals was tested using DPPH (Diphenyl-1-
picrylhydrazyl), and its ICso values were calculated
according to Saragih and Siswadi's method (2019).
Atotal of 0.25 mL samples of various concentration
series was added into a 5 mL flask; then 1 mL each
of DPPH and ethanol was mixed and vortexed
together before absorbance measurements at 515
nm were recorded after 30 minutes incubation
time - with ethanol serving as blank while 1mL of
DPPH as control (control).

% RSA = ((absorbance control - absorbance
sample)/absorbance control) x 100%

Note: RSA (Radical scavenging activity)

Antioxidant Activity of Faloak Stem Bark
Extract Using The 3-carotene Bleaching Method

Sample powder (1 g) was extracted using 10
mL of 96% ethanol for 15 minutes. The 3-carotene
bleaching test method used was proposed by
Karim et al. (2014), and slightly modified. A total of
4 mg of [-carotene was dissolved in 50 pL
chloroform and added to 0.5 mL tween 20 and 50
puL  linoleic acid. After the chloroform was
evaporated, CO2-free water was added to 25 mL to
form a homogeneous beta-carotene emulsion.
Subsequently, 180 uL of beta carotene and linoleic
acid emulsion was added to 20 uL of the test
solution in a 96-well microtiter plate. In addition,

191



Triana Hertiani

incubation was conducted for 20 minutes at 50°C,
and 200 pl of the solution was added to 20 ul tested
solution, followed by measurement at 450 nm.

Antioxidant Activity of Faloak Stem Bark
Extract Using The CUPRAC Method

A total of 10 mL of 96% ethanol was added
to 1g sample powder in a test tube and then placed
in the sonicator for 30 minutes. The solution was
filtered and placed in a container with a tight lid.
The determination of antioxidant capacity using
the CUPRAC method was modified following the
technique of Apak et al. (2016). Quercetin standard
solution was prepared by weighing 10.0 mg of
quercetin standard and dissolving in 10 mL of
methanol p.a. Determination of the antioxidant
capacity (liquid extract of faloak stem bark) was
carried out by reacting 0.25 mL of the sample with
0.25 mL of CuCl,-2H,0 (1.0 x 1072 M) reagent, 0.25
mL ammonium acetate buffer (pH 7.0), 0.25 mL of
neocuproine reagent (7.5 x 1073 M), and 0.025 mL
of distilled water. Subsequently, the solution was
allowed to stand according to the operating time,
while the absorbance at the maximum wavelength
was read with a UV-Vis spectrophotometer. The
blanks used were reagents and 96% ethanol, with
2 replications for each sample solution.

Data Collection For Color of The Sample’s
Powder

Camera settings were set to obtain clear
images to be further used by Image]. The
brightness level of an image was influenced by
shutter speed, aperture, and ISO (Figure 1).
Capturing images to obtain primary data was
carried out at night for 4 consecutive hours from
20.00 WIB to 24.00 WIB in a dark and closed room
using only LED lighting, while the primary lighting
in the shooting room was turned off. The open gaps
of the box were covered with several layers of
black cloth to ensure light did not escape. Each
image was accompanied by 3 replications, hence,
each sample was captured 4 times. Subsequently,
the data was analyzed using Image] to obtain gray
value.

Data Analysis

The data obtained in this study were
processed using the PCA and CA methods with
Minitab 19 software. In addition, the component
variables comprised gray value data of faloak stem
bark powder, phenolics content, flavonoids
content, antioxidant activity using the DPPH
method, bleaching of B-carotene, and CUPRAC,
and the extract yield. The analyses aimed to
produce score plots, loading plots, biplots, and
dendrograms from the data. The score plots were
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produced to observe the direct correlation
between color intensity and each phenolic
contents, flavonoids content, antioxidant activity
using the DPPH method, B-carotene bleaching, and
CUPRAC, and the quantity of yield.

RESULTS
Multivariate Analysis Using PCA and CA

Data from variable components comprised
gray value, TPC, total flavonoids content, the
antioxidant activity of faloak stem bark extract
using various methods (DPPH, (-carotene
blanching, CUPRAC), yield data, and grouping using
color variations. In addition, stem diameter and
growth altitude were analyzed using PCA and CA,
as shown in Tables I and II.

The DPPH and CUPRAC data were obtained
from Pratiwi et al. (2017). The B-carotene data
were sourced from Pamungkas et al. (2017), and
the yield data were provided by Siswadi et al.
(2015).

Correlation coefficient matrix of all
measured variables was presented in Table III.
Gray value had a positive correlation with yield,
TPC, and CUPRAC, while it negatively correlated
with B-carotene and showed no association with
TFC.

Figure 2 showed 3 main clusters in the score
plot graph based on the gray value, TPC, TFC
variables, antioxidant activity (DPPH, B-carotene
bleaching, and CUPRAC), and extract yield. In
addition, color of stem bark variations was
represented by different colors of the numbered
sample (orange and brown). Cluster 1 consisted of
7 data, which were samples 5, 14, 13, 35,4,15, and
7, while cluster 2 comprised 13 data, including
samples 36,9, 24,32, 22,17, 31, 33,18, 26, 6,34, 23.

The loading plot (Figure 3) obtained from
the PCA analysis formed a vector representing each
variable in the data and placed each variable
according to its load or contribution to PC1 and
PC2 to illustrate their correlation. The angle
created between 2 variables could be used to
determine their correlation. Angle less than 90°
showed that the variables were positively
correlated. Meanwhile, variable angle larger or
closer to 180° showed that the variables were
negatively correlated. Variables were not
correlated when the angle formed was close to 90°
(Widodo et al., 2019).

Grouping using CA was conducted to group
samples based on similarity according to the
variables used in the analysis into a cluster (Miller
and Miller, 2005). Figure 4 was a dendrogram of
grouping using CA based on the Euclidean distance
measured according to Complete Linkage.
Grouping was carried out at the similarity level and
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Note: Samples were color-coded by stem bark variations: brown and orange.

Figure 2. Score Plot Clustering of Gray Value, TPC, TFC, and Antioxidant Activity (Table I)

Table II. Data processed for the multivariate analyses covering diameter and growth altitude as
well as RGB, HEX, and color code data based on Encycolorpedia

Sample code Diameter (cm) Height (m) RGB (average) HEX Color Shade
4 130,91,58 825B3A orange (medium dark)
5 15-30 136,94, 58 885E3A orange (medium dark)
6 <300 119, 82,53 775235 orange (medium dark)
7 122,86, 55 7A5637 orange (medium dark)
9 >30 123,85,55 7B5537  orange (medium dark)
13 127,94, 59 7F5E3B brown (medium dark)
14 15-30 128,94, 57 805E39 brown (medium dark)
15 >300-600 122,87, 54 7A5736 orange (medium dark)
17 116, 83,53 745335 orange (medium dark)
18 >30 116, 83, 54 745336 orange (medium dark)
22 118, 85, 54 765536 orange (medium dark)
23 15-30 ~600-900 123,87, 54 7B5736 orange (medium dark)
24 114, 83,51 725333 brown (medium dark)
26 >30 122,91, 56 7A5B38 brown (medium dark)
31 111, 79, 49 6F4F31 orange (medium dark)
32 15-30 116, 85, 54 745536 brown (medium dark)
33 2900 122, 86, 54 7A5636 orange (medium dark)
34 124,89, 55 7C5937 orange (medium dark)
35 >30 119, 87, 56 775738 orange (medium dark)
36 122, 89, 54 7A5936 brown (medium dark)

2 main clusters were formed. The first cluster
(samples 5, 14, 13, 35, and 4) had a similarity level
of 36.50, while the second cluster (samples 36, 9,
24, 32, 22, 17, 31, 33, 18, 26, 6, 34, 7, 15, 23)
exhibited a similarity level of 31.42.

Grouping in the dendrogram according to
similarities in the gray value, TPC, TFC, antioxidant
activity (DPPH, B-carotene bleaching, CUPRAC),
and yield did not show any correlation with faloak
stem bark color variations in each group. Samples
with similar stem bark color variations were not in
the same cluster group. This showed that the CA
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analysis did not show a relationship between
faloak stem bark color variations in the pattern of
grouping samples according to gray value, TPC,
TFC, and antioxidant activity (DPPH, bleaching B-
carotene, CUPRAC), and yield. However, clusters
were formed based on the variable gray value, TPC,
TFC, and antioxidant activity as measured using
the DPPH, CUPRAC, and bleaching [-carotene
methods and the yield amount.

Table IV showed that the medium-dark
orange faloak stem bark samples tended to have
phenolic content, flavonoids, antioxidant activity
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Table III. Pearson Correlation matrix (containing correlation coefficient) among the parameters

TFC TPC Yield DPPH B-carotene CUPRAC Gray Value
TFC 1 0,0983948 0,115466 -0,139939 0,327442 0,167581 0,0592365
TPC 1 0,411527 -0,694167 -0,403376 0,66743 0,515452
Yield 1 -0,0792319 -0,241506 0,720635 0,399274
DPPH 1 0,348702 -0,410912 -0,126914
[ -carotene 1 -0,636229 -0,44375
CUPRAC 1 0,542447
Gray Value 1

Note: Moderate correlation: (0,25-0,5), good correlation (0,5-0,75), very good correlation (0,75-1), the same for negative correlation

Table IV. The average value, minimum value, and maximum value of the variables TPC, TFC,
antioxidant activity (DPPH, 3-carotene blanching, CUPRAC), and total yield based on color category

of the stem bark powder

TPC TFC

ICsoDPPH

ICso CUPRAC

Average (mg/g) (mg/100ml) (ug/ml) B-carotene (ppm) (umol/g) ' ©%
Brown (6 sample) 130.58 7.97 194.27 21942.03 1652.33 2.82
Orange (6 sample) 181.95 9.08 161.83 30725.52 2535.28 5.13
Brown(min) 59.00 5.05 127.03 14072.23 619.81 1.86
Orange(min) 46.00 3.35 84.07 1174.78 912.22 3.30
Brown(max) 258.00 12.47 279.42 32988.18 2334.52 3.70
Brown(max) 344.33 12.45 415.40 71936.58 6227.76 8.30

(in the DPPH and CUPRAC methods), and a higher
yield quantity compared to the medium-dark
brown faloak stem bark samples. This result was
showed by data on the average variable TPC, TFC,
antioxidant activity (DPPH, B-carotene bleaching,
CUPRAC), and the yield amount based on bark's
color category.

DISCUSSION

PCA technique could be utilized for
multivariate analysis to identify groupings of
faloak based on similarity among objects and
correlation between variables. Score plots were
particularly effective at helping interpret complex
datasets by grouping variables that shared
characteristics together and identifying patterns or
clusters. Figure 2 revealed that the distance
between sample points and those belonging to the
same color variation group was far. This study
demonstrated that color variations of bark had no
significant influence on TPC, TFC (data obtained
from previous publications by Siswadi et al. 2021)
or antioxidant activity measured using various
methods (DPPH, [-carotene bleaching, and
CUPRAC), extract yield or yield per tree. The
similarities in  properties and chemical
composition of samples could be attributable to
red, green, and blue primary color mixtures found
across samples from various groups of stem bark
color variations; or simply due to limited data
available.
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Figure 3. Loading plot

Figure 3 showed that gray value had an
angle less than 90deg with TPC variable,
demonstrating their  positive relationship.
Furthermore, the gray value formed an angle close
to 90deg with respect to TPC variable, showing no
correlation. The gray value formed an obtuse angle
or more than 90deg with the DPPH variable,
demonstrating its robust negative correlation. This
revealed that it was directly proportional to
antioxidant activity while being directly
proportional to its ICso value. The gray value
formed a sharp angle or less than 90deg to the
CUPRAC variable, showing they displayed a strong
positive correlation and thus directly correlated
with antioxidant activity. The variable also had an
effective positive correlation with yield variable,
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showing a sharp angle (an angle less than 90deg)
or strong positive correlation. This indicated that
gray value and yield had a strong relationship and
indicated the proportionality of faloak stem bark
extract yield.

Dendrogram
Complete Linkage; Euclidean Distance
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Figure 4. CA based on sample similarity

Based on the correlations shown in Table I,
it can be deduced that gray value had a strong
relationship with TPC, antioxidant activity as
measured by DPPH, B-carotene, and CUPRAC tests,
and yield of extract from faloak stem bark extract.
The correlation is such that when gray value
increased with each category, it increased the
phenolic content, antioxidant activity, and yield of
faloak stem bark extract. However, TFC did not
show correlation, suggesting this did not impact
flavonoid levels within faloak stem bark extract.

The results of Siswadi's study (2021)
regarding the correlation between flavonoid
content and variations in color of faloak stem bark
showed that the sample group that had red and
yellow bark had the highest flavonoid content,
while the group that had orange bark had the
lowest flavonoid content. However, results could
not be directly compared due to differences in
color grading systems and standards. Siswadi et al.
(2021) used color classification red, yellowish red,
reddish brown, brown, strong brown, dark
yellowish brown, and yellowish brown, which
referred to the Munsell color chart classification
system. Meanwhile, in this study, a simple
classification was used according to RGB and
hexadecimal data which referred to the
Encycolorpedia website color classification system
because the "orange" label on the 2 sources defined
a different color.

Color data did not have a universal standard
and could be subjective. The existence of color
variations could be correlated with the content
stored in faloak stem bark. For instance,
anthraquinones and flavonoids were active
compounds that contributed to giving red and
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yellow colors (Deveoglu & Karadag, 2019), while
the presence of tannin compounds contributed to
giving a brown color, so trees with brown, red, or
yellow stems generally produced many tannin
compounds (Malviya and Mahajan, 2013). Based
on Siswadi's observations (2021), generally, the
intensity of the red color of faloak stem bark was
directly proportional to the circumference of the
stem diameter. However, faloak with stem
diameter class <15 cm living in karst areas also had
red stem. The trees found were observed to be old,
making environmental factors a growth-inhibiting
factor so the tree had a small diameter.

Faloak found in thick solum soil or growing
close to waterways had a diameter of >30 cm and
exhibited a yellowish bark color. This confirmed
that the tree diameter did not correlate with bark
color. However, differences in soil conditions at a
particular growth altitude location could affect a
plant's compound content and color. It was also
possible that color did not correlate with TFC
because faloak contained colorless flavonoid
compounds.

Faloak sampling locations were scattered in
several locations with different growth altitudes.
The type of soil for each location was also different,
these differences could cause significant
differences in chemical content of the soil and
chemical compounds produced by plants. Siswadi
etal. (2021) reported that the East Nusa Tenggara
region had a semi-arid climate with a longer dry
period and only had a rainy season for 4 months,
which made the soil structure capable of binding
enough water because the water content in the soil
was relatively small. Clay-textured soils with more
electrical charge and micro-pores had a higher
ability to hold water and nutrients. The small
surface area and the many cavities in the sandy soil
structure made it difficult for the soil to store water
as well as nutrients and easily evaporate. The
higher the place, the lower the temperature of the
atmosphere and soil. The ability of plants to absorb
nutrients and water decreased because the
physiological reactions of the root system in
absorbing nutrients and water decreased in low-
temperature soils.

Chemical content of the soil at faloak stem
bark sampling location could be seen in the study
of Siswadi et al, 2021. Nutrients absorbed by
plants had their roles and different functions.
Nitrogen (N) played an important role as a
constituent in many critical organic compounds
such as proteins, enzymes, and chlorophyll
Phosphorus (P) functioned in transferring energy
in plants, aiding metabolized carbohydrates and
proteins, and transporting carbohydrates in leaf
cells. Carbon (C) was the essential molecular
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component of carbohydrates, proteins, lipids, and
nucleic acids in plants and played a role in the
process of photosynthesis. Potassium (K) was a
cofactor and activator in the enzymes of
carbohydrate and protein metabolism and helped
in regulating osmotic pressure and ion balance in
plants. Soils at an altitude of <300 masl had the
highest dominance of nutrients compared to other
altitude classes and showed a relatively high soil
moisture value. The pH level of 6.65 in this stratum
also allowed many nutrients. Soils with a pH of 5.8-
6.8 were estimated to contain higher levels of
manganese, boron, copper, zinc, and nitrogen as
well as potassium and sulfur (Kurniawan and
Parikesit, 2008). Soil nutrient content influenced
the formation of secondary metabolites, so
differences in nutrient content could affect the
produced metabolites.

Stem Bark Color Detection System Design

The purpose of designing a stem bark color
detection system was to create a component
detection system based on simplex sample color
data. This could simplify raw materials selection
process to ensure that raw materials obtained at
the supply harvest stage were high quality.
According to the PCA and CA analysis results, the
samples' color variations did not significantly
affect the variables and the extracts' yield.
However, when the variable values were averaged
as in Table IV, each variable was compared to the
gray value based on color grouping. In this study, it
could be concluded that the sample data in the
medium dark orange color group had TPC, TFC,
and antioxidant activity (DPPH values, -carotene
blanching, CUPRAC) and a higher yield compared
to the samples in the medium dark brown
color group. The results also showed that the
gray value correlated with the TPC variable,
antioxidant activity, and yield, suggesting that the
darker color intensity, the higher the phenolic
content, antioxidant activity, and yield of the
sample bark.

A more advanced stem skin color detection
system design could be obtained using an RGB
system that used 3 primary colors simultaneously.
As the gray value contained only light and dark
color intensities, RGB also contained color
intensity data for each primary color, namely red,
green, and blue. Correlating color data with the
component variables to be seen could be more
complex. However, when this system was
implemented successfully, grouping samples
based on color variations was no longer necessary
as the system could automatically analyze color
composition.
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When using the interpretation method
through gray values, RGB, or others, creating an
online and offline database that integrated the
component variable data was still necessary. Color
detection systems depended heavily on lighting,
the number of pixels, and the sophistication of the
processing technology used. The hope was that a
portable detection system could be produced that
was conveyable to facilitate the sorting of raw
materials in the field with accurate, fast, reliable,
and reproducible results.

In conclusion, the gray value as a parameter
of intensity or color density of faloak stem bark had
a positive correlation with phenolic content,
antioxidant activity testing using the CUPRAC
method, and yield amount. This negatively
correlated with the antioxidant activity test
method using the DPPH method and (-carotene
bleaching and did not correlate with the flavonoid
content of faloak stem bark extract. The lack of
correlation between the antioxidant activity
measured by the CUPRAC and the DPPH method or
[3-carotene bleaching assay could be attributed to
several factors. Each method assessed antioxidant
activity through different mechanisms and targets
different types of antioxidants. Consequently, the
discrepancies in correlation could arise from
variations in the types and concentrations of
antioxidants present in the samples, as different
antioxidants  exhibited  varying  activities
depending on the assay method used. The
detection system for stem bark components based
on color could be made using intensity as the
primary detection system (gray value or RGB)
instead of color grouping. In addition, color
grouping could be used as a subcategory in a stem
bark component detection system that used gray
value as the primary detection system to obtain
more specific results.
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