
 NM. Antioxidant activities and phytochemical composition of 
stingless bee (Heterotrigona itama) honey collected from Calliandra calothyrsus plantation in east Kalimantan, Indonesia. 
U. Bee J.  -336. DOI: 10.31467/uluaricilik.1539158 

 

 Uludag Bee Journal 2024, 24 (2): 325-336 325

ANTIOXIDANT ACTIVITIES AND PHYTOCHEMICAL COMPOSITION OF 
STINGLESS BEE (Heterotrigona itama) HONEY COLLECTED FROM 

Calliandra calothyrsus PLANTATION IN EAST KALIMANTAN, 
INDONESIA 

Calliandra calothyrsus Toplanan 
siz A Heterotrigona itama

B  

 

Swandari PARAMITA1*, Enos Tangke ARUNG2, Syafrizal SYAFRIZAL3,                  
Netty Maria NAIBAHO4 

 
1*Faculty of Medicine, Mulawarman University, Kampus Gunung Kelua, Jl. Kerayan, Samarinda, East Kalimantan, 75123, 

-mail: s.paramita@fk.unmul.ac.id, ORCID No. 0000-0002-6677-
3298 

2Faculty of Forestry, Mulawarman University, Kampus Gunung Kelua, Jl. Penajam, Samarinda, East Kalimantan, 75123, 
INDONESIA, E-mail: tangkearung@yahoo.com, ORCID No. 0000-0002-1979-6892 

3Faculty of Mathematics and Natural Sciences, Mulawarman University, Kampus Gunung Kelua, Jl. Penajam, Samarinda, 
East Kalimantan, 75123, INDONESIA, E-mail: syafrizalfachmy@gmail.com, ORCID No. 0000-0003-1102-641X 

4Department of Plantation Processing Technology, State Agricultural of Polytechnic Samarinda, Jl. Sam Ratulangi, 
Samarinda, East Kalimantan, 75131, INDONESIA, E-mail: maria_nethy@yahoo.com, ORCID No. 0000-0003-4617-6100

 Accepted / Kabul: 23.10.2024            DOI: 10.31467/uluaricilik.1539158 

 

ABSTRACT 

Stingless bee honey is one of the most valuable insect products. The increasing popularity of stingless 
bee honey can be attributed to its composition, which has been linked to medicinal properties. 
Beekeeping with stingless bees is well-known in Indonesia, with Heterotrigona itama is the most 
popular stingless bee species cultivated in East Kalimantan, Indonesia. Stingless bees utilize various 
plant species as sustenance sources. Among those plants, Calliandra calothyrsus is popular planting 
in Indonesian bee plantations. This study analyzed the antioxidant (DPPH assay), phytochemical 
(qualitative method), water, and sugar content of H. itama stingless bee honey collected from a C. 
calothyrsus plantation. The results show that the water and sugar contents of the honey in this study 
were higher than in other research. Meanwhile, antioxidant capacity was also higher than in other 
studies. The phytochemical contents detected from honey in this study were carotenoids, coumarins, 
flavonoids, saponins, steroids, tannins, and triterpenoids. Even though the properties of stingless bee 
honey can differ based on vegetation and geographical origin, H. itama stingless bee honey collected 
from C. calothyrsus plantation in East Kalimantan, Indonesia, showed potential antioxidant activity 
and phytochemical content, which is advantageous to human health. 
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INTRODUCTION 

Honey is the naturally sweet substance produced by 
honey bees from the nectar of plants (FAO 2019). 
Honey consists primarily of carbohydrates and other 
substances. It is abundant in flavonoids and phenolic 
acids, which are biologically active and function as 
natural antioxidants. There are currently two 
varieties of honey produced and sold globally: 
traditional honey from bees and honey from 
stingless bees. Honey produced by stingless bees is 
known by various names, including Kelulut honey, 
Meliponine honey, and pot honey (Amin et al. 2018).  

Honey is one of the most valuable insect products, 
and ancient peoples attributed it with medicinal 
properties. The increasing popularity of honey 
produced by stingless bees can be attributed to its 
composition, which has been linked to antiseptic, 
antimicrobial, anticancer, anti-inflammatory, and 
wound-healing properties (da Silva et al. 2013). In 
contrast to the population of stingless bees, this 
honey is less widely distributed than the common 
honeybee due to the need for more information 
about this honey, making it less popular. Therefore, 
stingless bee honey needs further investigation (Abd 
Jalil et al. 2017). 

Globally, warm and humid forests are home to 
stingless bees. Approximately 500 species of 
stingless bees and over 60 distinct genera of 
stingless bees have been identified. Therefore, in 
tropical countries such as Indonesia, beekeeping 
with stingless bees is a more well-known practice 
(Nordin et al. 2018). Ten species of stingless bees 
are cultivated by beekeepers in Kalimantan, with 
Heterotrigona itama being the most popular species 
(Syafrizal et al. 2020a). Stingless bee honey 
breeders are currently cultivating this species due to 
its larger size, adaptability, and increased honey 
production (Buchori et al. 2022). Honey produced by 
H. itama contains chemical compositions, including 

alkaloids, coumarins, flavonoids, saponins, and 
tannins (Syafrizal et al. 2020b). Stingless bees 
acquire floral nectars from the abundant vegetation 
of their native environments and chemically modify 
them with their substances, resulting in a unique 
honey with chemical composition, flavor, and aroma 
which are influenced by its botanical origin, 
geographic region, and environmental conditions 
(Avila et al. 2018).  

Stingless bees utilize various plant species as 
sustenance sources (Juliasih et al. 2022). Among 
those plants, C. calothyrsus is popular planting in 
Indonesia bee plantations because the rearing of 
numerous colonies that could forage on the 
abundant blossoms led to a high honey yield 
(Suliasih et al. 2021; Ustadi et al. 2017). As fast-
growing plants, C. calothyrsus produces more than 
100 L honey per day per hectare (de Luna et al. 
2020; Harianja et al. 2023). To our knowledge, no 
one has investigated the properties of stingless bee 
honey from the C. calothyrsus as the dominant 
vegetation. This study analyzed the antioxidant 
activity and phytochemical content of H. itama
stingless bee honey collected from a C. calothyrsus
plantation. 

 

MATERIALS AND METHODS  

Location of research 

The location of the research was a stingless bee 
honey farm in the Lubuk Sawah Region of 
Samarinda, East Kalimantan Province, Indonesia, 
as shown in Figure 1. Samples of honey were 
collected from vegetation dominated by C. 
calothyrsus, as shown in Figure 2. Samples of honey 
were extracted using a vacuum device. Honey is 
packaged and shielded from light and moisture with 
aluminum sheeting before being placed in a 
styrofoam box. Before analyzing the honey 
according to the predetermined parameters, the 
honey -
temperature. 
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Figure 1. Lubuk Sawah Region in Samarinda, East 

Kalimantan, Indonesia as research location

Figure 2. Samples of honey were collected from 
plantation with C. calothyrsus as dominant 
vegetation in Lubuk Sawah, Samarinda, East 
Kalimantan, Indonesia 
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Water and Sugar Contents 

The water content was measured using a 
refractometer (Atago, Japan) according to 
Indonesian National Standard 8664-2018 for Honey 
(NSAI 2018). The sugar content was measured 
using Luff Schoorl methods for reducing sugar 
according to Indonesian National Standard 01-2892-
1992 for Sugar Testing (NSAI 1992). 

Antioxidant activity analysis 

The antioxidant for radical scavenging activity assay 
was conducted using DPPH (2,2-diphenyl-1-
picrylhydrazyl) according to Sukemi et al. (2021). As 
working solutions, DPPH and ethanol were used. 
The positive control for this assay was ascorbic acid. 
The effect of honey on scavenging free radicals on 
the measured concentration differed from the test 
using spectrophotometry. The radical scavenging 
activity was calculated using the following equation 
[(Ac  As) / As] x 100. Where Ac is the absorbance of 
the control sample, and As is the absorbance that 
contains the test sample. The IC50 is the parameter 
used to express the relative antioxidant capacity. 
The IC50 was calculated by plotting the scavenging 
percentage against the test sample concentration, 

A linear regression analysis of the 
inhibition percentage as the honey concentration 
increased was used to estimate the IC50 value 
(Gulcin & Alwasel 2023). 

Phytochemical analysis 

Phytochemical assays were conducted to detect 
alkaloids, carotenoids, coumarins, flavonoids, 
saponins, steroids, tannins, and triterpenoids. The 
qualitative screening tests for these phytochemicals 
were conducted using standardized protocols with 
specific changes. The alkaloids were identified with 
HCl and Dragendorff reagents. Stingless bee honey 
(5 mL) was combined with hydrochloric acid (2 mL) 
in the tube, followed by Dragendorff reagent (1 mL). 
The appearance of a yellow substance indicated the 
alkaloid contents of the honey (Oscar et al. 2020). 

Carotenoids were detected by chloroform and 
sulphuric acid. In a tube, honey (1 mL) was diluted 
with chloroform (5 mL), agitated briskly, and 85% 

sulphuric acid (4 drops) was added. The mixtures' 
blue substance suggested carotenoids (Viji, et al. 
2013). Sodium hydroxide and ethanol detected 
coumarins, with sodium hydroxide (4 drops) and 
ethanol, added to stingless bee honey (1 mL). The 
solution's yellow color indicated coumarins (Rao et 
al. 2023). 

Flavonoids were detected with sodium hydroxide 
and HCl. Honey (1 mL) was treated with 1% sodium 
hydroxide (5 drops). A colorless solution with 1% HCl 
turns vivid yellow, indicating flavonoids in honey 
(Oscar, et al. 2020). The saponins were found in 
acetone and HCl. Honey (60 mg) was combined with 
acetone (2 mL) and hot water (3 mL). After cooling, 
the solution was shaken for 10 seconds. Saponins in 
honey are indicated by foam bubbles 1-10 cm high 
for 10 minutes after adding one drop of HCl 2N 
(Dubale et al. 2023). 

Acetic anhydride, sulphuric acid, and acetone 
identified steroids and triterpenoids. Acetic 
anhydride (10 drops) and sulphuric acid 
concentrated (2 drops) were added to acetone-
diluted honey (1 mL). The mixture was shaken 
vigorously. Red-purplish color suggested 
triterpenoids, while blue-greenish suggested 
steroids (Rajkumar et al. 2022). The tannins were 
identified by lead acetate. The honey (1 mL) was 
combined with three new 1% lead acetate drops. 
Yellow precipitates indicated tannins (Rao et al. 
2023). 

 

RESULTS 

The water contents of stingless bee honey from H. 
Itama 

62.2 to 69.6%. Meanwhile, the antioxidant capacity 

Table 1, during the twelve months of observation, the 
highest water contents were in August, September, 
and March, and the lowest was in January. The 
highest sugar content was in January, and the lowest 
was in September. 
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Table 1. Water, sugar contents, and antioxidant activity of H. itama honey from C. calothyrsus plantation during 
12 months of observation 

The Month of Observation Water Content (%) Sugar Content (%) Antioxidant (IC50  
Apr 2023 28.5 63.3 15.82
May 2023 27.3 68.0 34.26
Jun 2023 28.4 67.6 44.06
Jul 2023 29.9 67.7 43.95
Aug 2023 >30.0 63.5 28.09
Sep 2023 >30.0 62.2 52.56
Oct 2023 29.0 68.1 90.85
Nov 2023 28.5 68.3 83.64
Dec 2023 28.5 67.7 63.71
Jan 2024 26.9 69.6 69.74
Feb 2024 29.9 68.7 35.91
Mar 2024 >30.0 66.5 12.49

    
 

Meanwhile, the highest antioxidant capacity of 
stingless bee honey was in March, and the lowest 
was in October. During twelve months of 
observation, as shown in Table 2, the phytochemical 
contents detected from H. itama honey were 

coumarins, flavonoids, tannins, triterpenoids, 
carotenoids, saponins, and steroids. Coumarins 
were detected in all months except January. 
Flavonoids were detected in all months except July 
and September. 

 

Table 2. Phytochemicals of H. itama honey from C. calothyrsus plantation during 12 months observation 

Month of 
observation 

Stingless Bee Honey Phytochemicals 
Alkaloid Carotenoid Coumarin Flavonoid Saponin Steroid Tannin Triterpenoid 

Apr 2023 - - + + - - - - 
May 2023 - - + + - - - + 
Jun 2023 - - + + - - - - 
Jul 2023 - - + - - - - + 
Aug 2023 - - + + - + + - 
Sep 2023 - - + - - - + - 
Oct 2023 - - + + - - + - 
Nov 2023 - - + + - - + - 
Dec 2023 - - + + - - + - 
Jan 2024 - + _ + + - + + 
Feb 2024 - - + + - - + - 
Mar 2024 - + + + - - + - 

 

DISCUSSION 

The study is the first to analyze stingless bee honey 
properties from C. calothyrsus plantation. Stingless 
bees utilize various plant species as sustenance 
sources: those that produce nectar and those that 
produce resin. The trees frequently planted in 
Indonesia because their nectar-producing are 
Kaliandra (C. calothyrsus), Kelapa (Cocos nucifera), 
Karet (Hevea brasiliensis), Kapuk (Ceiba pentadra), 
and Rambutan (Nephelium lappaceum) (Juliasih, et 

al. 2022). Among those plants, C. calothyrsus is 
widespread in Indonesian bee plantations because 
the rearing of numerous colonies that could forage 
on the abundant blossoms led to a high honey yield 
(de Luna, et al. 2020). As plants with rapid growth, 
C. calothyrsus produces more than 100 L of honey 
per day per hectare. During the flowering season, 
one colony produces more than 3 L of honey over 
two months (Harianja, et al. 2023).
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Research in Java found that C. calothyrsus honey 
showed antioxidant activity higher than H. 
brasiliensis and C. pentadra honey. Flavonoid 
content from C. calothyrsus honey was also higher 
than other honey (Ustadi et al. 2017). The results 
indicate that C. calothyrsus honey has the maximum 
percentage of DPPH quenched and has the 
significant antioxidant capacity. These phenolic 
compositions in C. calothyrsus honey indicate that it 
is an excellent source of natural antioxidants due to 
its high antioxidant content (Suliasih et al. 2021). 
Regarding monofloral plantation for beekeeping, 
research in Turkiye found that lavender (Lavandula 
spp.) honey showed DPPH radical scavenging 
activity (  et al. 2024). Chestnut (Castania 
sativa) honey, another monofloral honey from 
Turkiye, also showed antioxidant capacity using 
FRAP assay (Ucurum et al. 2024). 

The water contents of the H. itama honey in this 

results in Malaysia (Omar et al. 2019; Shamsudin, et 
al. 2019; Souza et al. 2021) and South Kalimantan, 
Indonesia (Adalina et al. 2020), ranging from 11.09 
to 28.43%. Meanwhile, the water contents of honey 
in this study were lower than study in East 
Kalimantan, Indonesia (Saputra et al. 2021) and 
Malaysia (Fatima et al. 2018; Sujanto, et al. 2021), 
ranged from 30.80 to 33.67%. According to 
Indonesian National Standard (SNI) 8664-2018 for 
Honey, the maximum water content for stingless bee 
honey is 27.5% (NSAI 2018). Meanwhile, the 
Department of Standards Malaysia also has quality 
standards for honey from stingless bees. The 
department said that honey from stingless bees 
should have no more than 35% water (Department 
of Standards Malaysia 2017). Water is the second 
largest component in honey. Moisture is essential 
because it can change viscosity, specific weight, 
age, smell, and crystallization. Reports say stingless 
bee honey has more water than regular honey 
because the rainfall and humidity in a tropical 
rainforest (Cardona et al. 2019). Different floral 
behaviors and sources may also contribute to the 
variation in moisture content. Due to fermentation 
during storage, honey with a high moisture content 
has a shorter expiration life (Shamsudin et al. 2019). 
The Department of Standards Malaysia also has 
quality standards for honey from stingless bees. The 
department said that honey from stingless bees 
should have no more than 35% water (Department 
of Standards Malaysia 2017). Water is the second 
largest component in honey. Moisture is an 

important part because it can change the viscosity, 
specific weight, age, smell, and crystallisation. 
Reports say that stingless bee honey has more 
water than regular honey because it comes from the 
rainfall and humidity in a tropical rainforest (Cardona
et al. 2019). 

The sugar contents of stingless bee honey in this 

in South Kalimantan, Indonesia (62.97%) and 
Malaysia (47.25  55.61%) (Adalina, et al. 2020). 
According to Indonesian National Standard for 
Honey, the sugar content of stingless bee honey 
minimum is 55% b/b (NSAI, 2018). Meanwhile, the 
Department of Standards Malaysia stated that honey 
from stingless bees should have a maximum sugar 
content of 80 g/100g (Department of Standards 
Malaysia 2017). The composition of nectar is 
influenced by environmental factors and the floral 
origin of nectar (Shamsudin et al. 2019). Research 
shows that C. calothyrsus honey has the highest 
score for physicochemical quality, especially 
regarding sugar content, taste, and panelist 
preferences (Triwanto et al. 2021).

This study found that H. itama stingless bee honey 
had higher antioxidant activity than honey from East 
Kalimantan (Saputra et al. 2021; Saputra & Nurlina 
2022), North Kalimantan (Syafrizal et al. 2020b) and 
Malaysia (Mahmood et al. 2021; Shamsudin et al. 
2019)
antioxidant activity in this study was higher than the 
results of H. itama propolis extract in East 
Kalimantan (Kustiawan et al. 2022). Meanwhile, the 
antioxidant activity in this study was lower than study 
in East Kalimantan (Saputra et al. 2021), and 
Malaysia (Mahmood et al. 2021; Shamsudin et al. 

 et al. 2019) ranging from 25.0 to 
its 

potential antioxidant properties, which may benefit 
human health. The activity of antioxidants is 
generally ascribed to their capacity to neutralize free 
radicals (Rozman et al. 2022). Several healing 
properties, such as anti-inflammation, antibacterial, 
antitumor, and anti-obesity, are substantially 
correlated with antioxidant activity, given that 
antioxidants are well-established and involved in a 
diverse diseases (Al-Hatamleh et al. 2020). Honey 
contains numerous compounds with antioxidant 
properties. It has been reported that honey's 
antioxidant activity correlates with phenolics and 
flavonoids content (Abu Bakar et al. 2017). The 
phenolic compounds in honey are directly related to 
the nectars supplied to bees; consequently, honey 
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from various vegetation origins has different 
bioactive properties (da Silva et al. 2013).  

The phytochemical contents detected from H. itama 
honey in this study were carotenoids, coumarins, 
flavonoids, saponins, steroids, tannins, and 
triterpenoids. During twelve months of observation, 
the phytochemical contents detected from H. itama 
honey were mainly coumarins and flavonoids. 
Coumarins were detected in all months except 
January, and flavonoids were detected except in 
July and September. These results were similar to a 
study in East Kalimantan, which found coumarins 
and flavonoids as phytochemical compositions 
(Saputra et al. 2021; Saputra & Nurlina 2022). 
Another research for H. itama honey from East 
Kalimantan also found alkaloids, carotenoids, 
coumarins, flavonoids, saponins, tannins, and 
triterpenoids compositions (Arung et al. 2022; 
Saputra et al. 2021; Syafrizal et al. 2020b). These 
results differed from a study in East Kalimantan, 
which found alkaloids, terpenoids, and tannins as 
phytochemical constituents from the extract of H. 
itama propolis (Kustiawan et al. 2022). A study in 
North Kalimantan found alkaloids, coumarins, 
flavonoids, tannins, and triterpenoids in stingless 
bee honey, and a study in South Kalimantan found 
only flavonoids and saponin as phytochemical 
contents (Adalina et al. 2020; Syafrizal et al. 2020b). 
Meanwhile, research from Malaysia found flavonoids 
and carotenoids as chemical compositions from H. 
itama honey (Mahmood et al. 2021; Rozman et al. 
2022; Shamsudin et al. 2019; Sujanto et al. 2021). 

Stingless bee honey is a natural source of 
flavonoids, phenolic acids, and their derivatives. 
Stingless bee honey contains several phenolic 
acids, such as gallic, syringic, vanillic, p-coumaric, 
cinnamic, and salicylic acids, as well as some 
flavonoids, including luteolin, naringenin, and 
taxifolin (Al-Kafaween et al. 2023). Flavonoids are 
phenolic compounds responsible for the aroma and 
antioxidant activity of the honey. Variations in the 
flavonoid content of honey samples may be 
attributable to the various vegetation and 
geographical origins of the nectars bees consume 
(Mwangi et al. 2024; Nasir et al. 2019). Phenolics are 
a heterogeneous class of compounds produced by 
the secondary metabolism of plants, and they can be 
separated into flavonoids and non-flavonoids. 
Flavonoids are known as phenolic acids. Examples 
of non-flavonoids are tannins (Biluca, et al. 2020). It 
has been reported that flavonoids and phenolic 
compounds are effective as antioxidants, 

antitumors, antimicrobials, cardioprotective agents, 
anti-inflammatory agents, and immune boosters 
(Maringgal et al. 2019). Phenolic compounds were 
identified in stingless bee honey. Among the 
phenolic compounds, flavonoids and coumarin with 
p-coumaric acid are among the most prevalent 
compounds in the studied samples (Biluca et al. 
2017). Honey has a high antioxidant activity due to 
its phenolic and flavonoid content, which can 
neutralize free radicals. Honey from stingless bees 
contains more flavonoids than honeybees (Cianciosi 
et al. 2018). As stated previously, the phenolic 
composition can differ based on vegetation and 
geographical origin, but it can also vary based on the 
vegetation preference of each bee species (Biluca et 
al. 2016).  

Conclusions: The properties of H. itama honey 
from the C. calothyrsus plantation show that the 
water and sugar contents of the stingless bee honey 
in this study were higher than in other research. 
Meanwhile, the antioxidant activity of H. itama
stingless bee honey from C. calothrysus was higher 
than in other studies. The phytochemical contents 
detected from H. itama honey in this study were 
carotenoids, coumarins, flavonoids, saponins, 
steroids, tannins, and triterpenoids. During twelve 
months of observation, the phytochemical contents 
detected from this stingless bee honey were mainly 
coumarins and flavonoids. Even though the 
properties of stingless bee honey can differ based on 
vegetation and geographical origin, H. itama honey 
collected from C. calothyrsus plantation in East 
Kalimantan, Indonesia, showed potential antioxidant 
activity and phytochemical contents, which is 
advantageous to human health. 
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