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Abstract: Flavonoids are one of the largest groups of compounds in the natural phenol group that are widely found in all 

types of green plants, so they are almost always found in every analysis of plant extracts. Meanwhile, antioxidants are 

inhibitors used to prevent autooxidation. Flavonoids have the ability to act as antioxidants because they can transfer electrons, 

so they can neutralize free radicals. This review identifies the levels of flavonoids and antioxidant activity of local Kalimantan 

plants, utilizing half-maximal inhibitory concentration (IC50) values as a standardized quantitative parameter for assessing 

antioxidant potency and identifying promising sources of natural antioxidants. The maceration extraction method with 

ethanol at concentrations of 70% and 96% was used to obtain active compounds, and antioxidant activity was assessed using 

the DPPH method. The results showed that several species, such as Bajakah Kalalawit (Uncaria cordata) and Karamunting 

(Rhodomyrtus tomentosa), had very low IC50 values, namely 9.159 ppm and 14.06 μg/mL, indicating very strong antioxidant 

activity. Thus, local Kalimantan plants have great potential as a source of natural antioxidants and could be developed as raw 

materials for antioxidant-based health products. The findings of this review offer comprehensive evidence to guide future 

research, standardization, and commercialization of indigenous Kalimantan plants for the development of effective and 

sustainable natural antioxidant products. 
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Introduction 
 

Indonesia is known for its high biodiversity and is 

often called a megabiodiverse country. In the tropical forests 

of Indonesia, there are around 30,000 plant species, with 

around 9,600 known to have medicinal properties, of which 

around 200 are important medicinal plants for the traditional 

medicine industry [1]. This diversity is supported by a 

tropical climate and ideal geographical conditions conducive 

to the growth of various plant types [2]. Kalimantan is an 

island famous for its traditional medicine, which uses plants 

passed down through generations by indigenous Kalimantan 

tribes [3]. 

The people of Kalimantan preserve and apply the 

traditional knowledge of local tribes by utilizing a wide 

variety of medicinal plants for healthcare purposes. This 

ethnomedicinal knowledge has been inherited and developed 

over thousands of years, reflecting the close relationship 

between indigenous communities and the surrounding 

biodiversity. In addition to serving as an important cultural 

heritage, the use of medicinal plants also has strong potential 

to support rural development, particularly through the 

production of traditional herbal medicines and community-

based health products [4]. Several local plant species in 

Kalimantan are known to contain high levels of bioactive 

compounds, especially flavonoids, which exhibit antioxidant 

activity. 

Flavonoid compounds help counter free radicals, 

thereby preventing oxidative damage to body cells. Free 

radicals are atoms or molecules that have unpaired electrons, 

making them unstable and highly reactive. In the health 

sector, free radicals are a problem that often triggers various 

degenerative diseases. Therefore, antioxidants are needed to 

prevent the harmful effects of free radicals [5]. 

Antioxidants are inhibitors used to prevent auto-

oxidation. Antioxidants can be obtained from inside or 

outside the body. According to their sources, antioxidants are 

divided into two types: natural and synthetic. The body 

naturally needs antioxidants to prevent the accumulation of 

free radicals and repair damaged cells [6]. 

Flavonoids are one of the largest compounds in the 

natural phenol group that are widely found in all types of 

green plants, so they are almost always found in every 

analysis of plant extracts [7]. Flavonoids have the ability to 

act as antioxidants because they can transfer electrons, so 

they can neutralize free radicals. Flavonoids act as reducing 

compounds that can inhibit various oxidation reactions. The 

antioxidant properties of flavonoids as free radical 

scavengers come from the content of hydroxyl groups. The 

relationship between flavonoids and antioxidants is evident 

in the observation that higher total flavonoid content in a 

material correlates with higher antioxidant activity [8]. 

To identify the most promising local plant species as 

rich sources of natural flavonoids and antioxidants, this 

review article aims to gather and critically assess the 

currently available evidence on the flavonoid content and 

antioxidant activity of indigenous plants from Kalimantan. 

To provide scientific support for their future cultivation and 

use as alternative sources of flavonoid-rich raw materials in 

herbal medicinal products, this review aims to identify native 

Kalimantan plants with the highest flavonoid content and 

strongest antioxidant potential. Additionally, it is anticipated 

that the results will provide a foundation for further research 
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examining the pharmacological roles and effectiveness of 

these plants as natural antioxidants. 

 

Research methods 
 

The method used in this article review includes 

searching for research articles relevant to the topic. Relevant 

articles were collected through an online search using the 

database on Google Scholar scientific data 

(https://scholar.google.com/) and supported by the online 

search engine "Publish or Perish". In the search process, the 

words "flavonoid levels", "antioxidants", "Kalimantan 

plants", and "antioxidant activity" were used. The articles 

included in this review were published within the period of 

2015–2024 to ensure the relevance and recency of the 

scientific information analyzed. The selection of articles was 

based on several inclusion and exclusion criteria. The 

inclusion criteria included (a) research on flavonoid levels, 

“antioxidant activity”. The selection of articles was based on 

several inclusion and exclusion criteria. The inclusion 

criteria included (a) research on flavonoid levels and 

antioxidant activity in local Kalimantan plants, (b) research 

articles, (c) articles available in full text, and (d) local 

Kalimantan plants. Articles were filtered by reading the 'title' 

and 'abstract' sections. While the exclusion criteria included 

(a) non-research articles, (b) articles not available in full text, 

(c) incomplete article content, (d) irrelevant articles, and (e) 

plants not from Kalimantan. The final stage included a 

thorough reading of the selected articles in full format. The 

search strategy for this article review is presented in Figure 

1. 

  

 
 

Figure 1. Diagram prism article research 

 

Results and Discussion 
 

Selection of Articles for Review 

 

Natural plant-derived antioxidants have attracted 

considerable interest due to their potential for the 

development of herbal medicines. Although Kalimantan 

possesses rich plant biodiversity, information on the 

flavonoid content and antioxidant activity of its indigenous 

plants remains scattered and insufficiently synthesized. 

Therefore, this review aims to compile and evaluate 

published studies on the flavonoid content and antioxidant 

activity of local Kalimantan plants to identify species with 

the highest flavonoid levels and strongest antioxidant 

potential, as indicated by IC50 values. Relevant articles were 

collected, screened, and analyzed, and data on plant species, 

flavonoid content, and antioxidant activity were 

summarized. The findings are expected to identify the most 

promising indigenous plants as sources of natural 

antioxidants and provide a scientific basis for their 

cultivation, utilization as flavonoid-rich raw materials in 

herbal products, and further investigation of their potent 

antioxidant properties.
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Table 1. Review Results 

Sources Local plant name Parts used Antioxidant 

Activity (IC50) 

Extraction Method Flavonoid content 

[9] Bajakah kalalawit 

(Uncaria cordata (L.) 

Merr.) 

Stem 9.159 ppm Maceration with 96% 

ethanol solvent for 

6x24 hours 

3.6 ± 0.086 % 

[10]. Kalangkala (Litsea 

angulata) 

Leaves 302.80 ppm Maceration with 70% 

ethanol solvent for 

3x24 hours 

0.395% 

[11] Akar Kaik-kaik (Uncaria 

cordata (Lour.) Merr) 

Leaves  49.22 ppm Maceration with 70% 

ethanol solvent for 24 

hours 

 

9.08 mg QE/g 

[12] Balik angin (Alphitonia 

excelsa) 

Stem Bark 37.00 ± 1.46 

μg/ml 

Maceration with 96% 

ethanol solvent for 72 

hours 

1.17% ± 0.04 QE 

[13] Buas-buas (Premna 

serratifolia L.) 

Leaves 83.08 μg/mL Maceration with 96% 

ethanol solvent for 

3x24 hours 

2.517% 

[14] Umbi bawang dayak 

(Eleutherine palmifolia 

(L.) Merr.) 

Fermented 

tubers 

28.689 

μg/mL± 0.144 

μg/mL 

Maceration with 70% 

ethanol solvent for 

3x24 hours 

3.721 g GAE/100 g 

± 0.210; 0,378 g 

QE/100 g ekstrak ± 

0,189 

[5] Karamunting (Rhodom 

yrtustome ntosa   (Aiton) 

Hassk) 

Leaves 14.06 μg/mL, Maceration with 

ethanol solvent for 

5x24 hours 

192,6 mgQE/g 

 

[15] Galam rawa gambut 

(Melaleuca cajuputi roxb) 

Bark and 

leaves 

44.4888 ppm Maceration with 

ethanol solvent for 

7x24 hours 

0,2826 mg QE/g 

ekstrak 

[1] Kasturi (Mangifera casturi 

Kosterm.) 

Leaves  34.558 ppm Maceration with 70% 

ethanol solvent 

 

9,31 ± 

0,08 %b/b 

[16] Kajajahi (Leucosyke 

capitellata Wedd.) 

Leaves  455.570 ppm Maceration with 70% 

ethanol solvent for 

3x24 hours 

6,14 ± 0,193 mg/g 

Solvent Concentration on Flavonoid Content of Local 

Borneo Plants  

 

Based on the 10 journals reviewed, the extraction 

method used is ethanol maceration at 70% and 96% 

concentrations, with varying maceration times. The 

maceration extraction method is simple. Conventional 

methods such as maceration remain widely employed 

because of their simplicity and low operational cost. In this 

technique, plant material only needs to be soaked in solvent 

at room temperature or slightly heated.  

Maceration is one of the conventional extraction 

methods that is still widely used for flavonoid extraction 

because the process is simple, inexpensive, and does not 

require specialized equipment [17][18]. Chaves et al. 

explained that maceration remains a common method for 

extracting flavonoids from natural materials [19]. Various 

studies have shown that this method is effective for 

extracting phenolic and flavonoid compounds because it is 

performed at room temperature, thereby preserving the 

stability of thermolabile compounds [20]. Research 

conducted by Sapiun et al. demonstrated that the maceration 

method successfully extracted flavonoids from sesewanua 

leaves [21]. In addition, the maceration method significantly 

affected the total flavonoid content of herbal plants [22]. 

Agitation during the maceration process is also known to 

improve the efficiency of flavonoid recovery [23]. 

Several studies have shown that the maceration 

method can enhance antioxidant activity due to the high 

flavonoid content it yields [24]. Furthermore, maceration is 

considered advantageous because of its low energy 

consumption, low operational cost, and ability to preserve 

heat-sensitive bioactive compounds [25][26][[27]. 

Kushwaha et al. also stated that this method is 

environmentally friendly and efficient for phytochemical 

extraction [28]. 

Extraction with 70% ethanol indicates that some 

plants have high flavonoid levels. Kasturi (Mangifera 

casturi), extracted from its leaves, has a flavonoid content of 

9.31 %b/b. Kaik-kaik root (Uncaria cordata), which is also 

extracted from the leaves, yielded a flavonoid content of 9.08 

mg QE/g, while Dayak onion bulb (Eleutherine palmifolia) 

yielded a flavonoid content of 3.721 g GAE/100g. Kajajahi 

(Leucosyke capitellata) also had moderate flavonoid levels 

of 6.14 ± 0.193 mg/g, and Kalangkala (Litsea angulata) had 

relatively low flavonoid levels of 0.395%, suggesting that 

70% ethanol may not be optimal for Kalangkala plants. 

In extraction with 96% ethanol, the results showed 

generally higher flavonoid levels, which contributed to 

stronger antioxidant activity. Karamunting (Rhodomyrtus 

tomentosa) has the highest flavonoid content, at 192.6 mg 

QE/g, making it the best plant source of natural antioxidants. 

Bajakah Kalalawit (Uncaria cordata) from its stem has a 

flavonoid content of 3.6 ± 0.086% w/w, while Balik Angin 
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(Alphitonia excelsa) and Buas-buas (Premna serratifolia) 

have flavonoid levels of 1.17% and 2.517%, respectively, 

which also show significant antioxidant potential. However, 

Galam Rawa Gambut (Melaleuca cajuputi) showed a lower 

flavonoid level of 0.2826 mg QE/g even with 96% ethanol, 

suggesting that the flavonoid content of this species may be 

lower than that of other species or may require alternative 

extraction techniques for optimal results [29].  Based on the 

results obtained, 96% ethanol was more effective at 

extracting higher levels of flavonoids than 70% ethanol [30], 

[31], [32]. 

Higher ethanol concentrations, such as 96%, 

generally dissolve semi-polar to non-polar flavonoid 

compounds more effectively, thereby supporting stronger 

antioxidant activity. The choice of solvent is important in 

extraction because it affects the amount and quality of active 

compounds obtained. Each solvent has a different level of 

polarity, which determines its ability to dissolve certain 

bioactive compounds [9]. This is related to the properties of 

flavonoid compounds, where less polar flavonoids, such as 

isoflavones, flavanones, flavones, and flavanols, are more 

easily extracted using nonpolar solvents, while more polar 

flavonoids, such as glycosides and aglycones, are more 

effectively extracted using alcohol or water-alcohol solvents. 

Therefore, the selection of solvents must be adjusted to the 

polarity characteristics of the flavonoids to be extracted in 

order to optimize the extraction process and produce higher 

total flavonoid content [33], [34]. 

 

Antioxidant Activity Test Method 

 

In the analysis of antioxidant activity, several 

commonly used methods are available, such as DPPH, 

ABTS, and FRAP. The antioxidant test method used in the 

10 reviewed journals is the DPPH (2,2-diphenyl-1-

picrylhydrazyl) method, the standard for measuring the free 

radical-scavenging ability of plant extracts. The DPPH 

method was chosen for its simplicity, high accuracy, and 

ability to deliver rapid results for measuring a sample's 

antioxidant potential [35]. This method works based on the 

color change of the DPPH solution from purple to yellow or 

colorless when reacting with antioxidants. The results of this 

DPPH test provide an IC50 value for each extract, indicating 

the concentration required to reduce free radical activity by 

50%.  

IC50 (Inhibitory Concentration 50) is a value that 

indicates the concentration of extract needed to inhibit 50% 

of free radical activity. The IC50 value is an important 

indicator in assessing the antioxidant strength of plant 

extracts. The lower the IC50 value, the better the antioxidant 

properties. Generally, the IC50 value is categorized as follows 

[15]: 

Very Potent Antioxidant: IC50 < 50 μg/mL or ppm.  

Moderate Antioxidant: IC50 between 50–100 μg/mL or ppm. 

Weak Antioxidant: IC50 > 100 μg/mL or ppm. 

 

Based on research on local Kalimantan plants, several 

plants exhibit very strong antioxidant activity, with IC50 

values below 50 μg/mL. The Bajakah Kalalawit plant 

(Uncaria cordata) has the lowest IC50 value, namely 9.159 

ppm [36]. This finding is also in line with the study by Halisa 

et al. (2024) on the ethanol extract of Bajakah Kalalawit 

stem, which used a similar method and showed very strong 

antioxidant activity with an IC50 of 8.69 ppm [37], 

indicating a strong ability to ward off free radicals. The 

Karamunting plant (Rhodomyrtus tomentosa) has an IC50 of 

14.06 μg/mL. The Balik Angin plant (Alphitonia excelsa) 

with an IC50 of 37.00 μg/mL, the Galam Rawa Gambut plant 

(Melaleuca cajuputi) with an IC50 value of 44.4888 ppm and 

the Akar Kaik-kaik plant (Uncaria cordata) with an IC50 

value of 49.22 ppm, these 4 types of plants show high 

effectiveness as natural antioxidants, indicating strong 

antioxidant activity. These plants have great potential as an 

effective source of natural antioxidants.  

Meanwhile, the Buas-buas plant (Premna 

serratifolia) is classified in the moderate antioxidant 

category, with an IC50 of 83.08 μg/mL, indicating a fairly 

good antioxidant capacity. Puspita et al. (2020) reported that 

the leaves of Premna serratifolia L. exhibited strong 

antioxidant activity, with an IC50 of 20.66 μg/mL. The 

difference in results may be attributed to the extraction 

conditions, particularly the type and concentration of the 

solvent used. Puspita et al. employed maceration using 70% 

ethanol as the extraction solvent for 3 × 24 hours, whereas 

the present study used different extraction conditions. These 

findings suggest that variations in solvent composition and 

extraction procedures can influence the antioxidant activity 

of plant extracts. However, Puspita et al. did not determine 

the extract's flavonoid content; therefore, it cannot be 

conclusively stated whether flavonoid levels contributed to 

the observed antioxidant activity [36]. 

In addition, several plants show weak antioxidant 

activity, with IC50 values above 100 μg/mL. Kalangkala 

plant (Litsea angulata) has an IC50 of 302.80 ppm, and 

Kajajahi plant (Leucosyke capitellata) has an IC50 of 455.570 

ppm. Both of these plants have relatively low antioxidant 

activity, although Kajajahi has quite high flavonoid levels. 
The antioxidant activity of Kajajahi plant extract using the 

DPPH method and reported an IC50 of 9.889 ppm in 70% 

ethanol, indicating very strong antioxidant activity [37]. 

Therefore, further supporting studies are needed to compare 

IC50 values using the same solvent system while carefully 

considering the DPPH method parameters applied in each 

study [38].  

The evaluation of antioxidant activity is essential for 

determining the ability of plants to neutralize free radicals 

and identifying species with the strongest antioxidant 

potential. However, flavonoid levels are not always directly 

correlated with antioxidant activity, as antioxidant 

effectiveness also depends on the specific types of flavonoids 

present and the contribution of other bioactive compounds 

[39]. Therefore, this review helps identify native Kalimantan 

plants with high flavonoid content and potent antioxidant 

activity, providing a scientific basis for developing these 

plants as potential sources of flavonoid-rich raw materials 

and natural antioxidant agents in herbal medicine [40]. 

 

Conclusion  
 

Local plants in Kalimantan exhibit high flavonoid 

levels and antioxidant activity, with several species showing 

potential as natural antioxidant sources. Of the 10 plants, the 

Bajakah Kalalawit is Uncaria cordata (Lour.). Merr. has 

very strong antioxidant activity, with a low IC50 of 9.159 

ppm, indicating a strong ability to ward off free radicals and 

making it the most effective natural antioxidant. Antioxidant 
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activity is not always proportional to flavonoid levels, 

because it is influenced by the type of compound and the 

extraction method used. 
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