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ABSTRACT 

Tetragonula iridipennis is a species of bee from the Apidae family. Its honey is known as an anticancer by the local 

community in Samarinda, East Kalimantan, Indonesia. However, research on propolis of T. iridipennis from East 

Kalimantan is rarely conducted. This research was carried out to investigate the antioxidant activity of propolis of T. 

iridipennis. The propolis was collected from a villager at Lempake subdistrict, Samarinda city, East Kalimantan 

province, Indonesia. The antioxidant activity was evaluated using a 2,2-diphenyl-1-picrylhydrazyl (DPPH)  radical 

scavenging assay, and ascorbic acid was taken as a standard. The propolis’s DPPH scavenging activities were high but 

lower than ascorbic acid as a positive control. However, it can be concluded that the propolis of T. iridipennis from 

East Kalimantan can be used as an antioxidant agent. 

Keywords: Tetragonula iridipennis, Propolis, DPPH, Antioxidant 

1. INTRODUCTION

Bee is an attractive insect and mostly visits flowers

and participates in plant pollinations [1].  Indonesia has 

the most diverse honey bee species in the world [2]. 

Tetragonula iridipennis is a harmless bee called 

stingless bee that widely spread over the tropical and 

subtropical areas in the world [3]. A group of stingless 

bees produces propolis using their head gland, plant 

resins, and exudates, including inorganic and organic 

compounds. It uses the propolis as pillars, pots of 

honey, and other structures in their nests [3-4]. 

For a long time, propolis of stingless bees has been 

used as traditional medicine [3]. Some researchers 

reported that the propolis has antibacterial, antifungal, 

anti-inflammatory, antitumor, antioxidant activities [5-

8]. Sources of floral and plant resins availability 

influence chemicals in propolis of stingless bee [3,8]. 

Chemical composition in samples influences their 

biological activities, and propolis of stingless bees from 

India have been reported to have antioxidant and 

antimicrobial activities [3]. 

However, research on T. iridipennis propolis from 

Samarinda city, East Kalimantan privince, Indonesia, 

has not been reported. This research was conducted to 

investigate the phytochemical and antioxidant activity 

of the propolis of T. iridipennis from Samarinda city 

[5,6].  

2. MATERIAL AND METHODS

2.1. Sample and Chemicals 

Propolis of T. iridipennis was collected as a gift 

from a villager at Lempake subdistrict, Samarinda city, 

East Kalimantan province, Indonesia. The propolis was 

directly taken from the bee nest in January 2019. All the 

chemicals used in this research were analytical grade 

and purchased from Sigma Aldrich GmbH (Germany). 

2.2. Phytochemical Screening and Sample 

Fractionation  

The phytochemical screening tests were performed 

using the standard method described by Sukemi et al. 
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[9]. The propolis of T. iridipennis was subjected to 

column chromatography over an open column of silica 

gel with the ratio of 1:25 (w/w) and then eluted with a 

gradient of solvents (n-hexane - ethyl acetate - 

methanol) to yield 29 fractions (F1–F29). 

2.3. DPPH radical scavenging activity 

DPPH radical scavenging assay was conducted 

according to Sukemi et al. [9] with few modifications. A 

volume of 33 μl of propolis of T. iridipennis and its 

fractions dissolved in ethanol was mixed with 467 μl of 

ethanol and 500 μl of 30 ppm DPPH ethanolic solution. 

The mixture was left for 30 minutes. Then, the mixture 

absorbance was measured at 514 nm using UV-Vis 

spectrophotometer against a blank, and ascorbic acid 

was used as the control. The percentage of DPPH 

scavenging activity of the propolis was calculated as 

Scavenging activity = [(A0-A1)/A0)]x100%     (1) 

where A0 was the absorbance of DPPH without the 

propolis, A1 was the absorbance DPPH in the presence 

of the propolis. 

Table 1. DPPH Radical Scavenging Activity of Propolis 

of T. iridipennis 

Samples 
Conc. 

(ppm) 

Scavenging 

activity 

(%)

Ascorbic acid 100 79.52±0.91 

Propolis of T. iridipennis 100 69.08±0.92 

Fractionated propolis of T. iridipennis 

F8 

F9 

F10 

75 

84.17±0.30 

77.07±3.20 

82.32±1.56 

3. RESULT AND DISCUSSIONS

Propolis of the T. iridipennis contains alkaloid and 

phenolic compound groups. The most widely used 

method to evaluate the sample’s capability as a donor of 

hydrogen to DPPH radicals is DPPH radical scavenging 

activity assay [10]. A stable product will be produced 

when DPPH radicals react with hydrogen donors [11]. 

DPPH-radical scavenging activities of the propolis, 

fractionated propolis (F5-F10), and ascorbic acid is 

shown in table 1. As seen in Table 1, it is clear that the 

DPPH radical scavenging activity of 100 ppm of 

propolis of T. iridipennis was 69.08% and was lower 

than that of 100 ppm of ascorbic acid (79.52%), 

respectively. However, three fractionated propolis (F8-

F10; 75 ppm) were much higher in their scavenging 

activity than the 100 ppm of ascorbic acid. The most 

increased DPPH radical scavenging activity was F8 

(84.12%), followed by F10 (82.32%) and F9 (77.07%). 

The antioxidant activity of the propolis of T. iridipennis 

and its fractions might cause by their secondary 

metabolites, such as phenolic compound groups. The 

presence of phenolic compound groups in a plant’s 

extracts is associated with their DPPH radical 

scavenging activity [12]. Phenolic compounds can 

neutralize DPPH radicals by donating their proton [13].  

4. CONCLUSIONS

Antioxidant activity of propolis of T. iridipennis and 

its fractions to scavenge DPPH-radicals have been 

conducted. The propolis and its fractions (F8-F10) can be 

used as sources of an antioxidant agent.  
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