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Abstract  

Indonesia is an archipelagic country with a vast area. As one of the commodities produced in 
Indonesia, honey has very different characteristics between regions. The quality of honey between 
different regions is very different, so it is interesting to study. In addition, the quality and flavonoid 
content of honey can still be improved by the heating process. This study aimed to determine the 
effect of heating honey on flavonoid levels. Heating was carried out at a temperature of 65ºC and 121ºC. 
Flavonoid concentration in honey samples was measured based on AlCl3 methods. It turns out that 
heating on honey can increase flavonoid levels from Apis dorsata, A. mellifera, and stingless bees. 
Variations in flavonoid levels were also shown due to the influence of the location where the honey 
was taken. The highest total flavonoid content from A. dorsata was obtained from Flores honey, A. 
mellifera honey obtained from mango honey, and stingless bee honey from Banten II honey with 
1224.63 996.71, and 1109.77 mg QE/L, respectively. The percentage increase in the effect of heating at 
121 oC from the highest total flavonoid content compared to not heating was 259.97 %, 267.94 %, and 
260,53 %. The highest percentage increase was experienced by stingless bee honey from Banten 2 
(260.53 %), A. dorsata honey from Rupat Island (624.78 %), and A. mellifera honey from Acacia (702.63%). 
These results indicate that heating carried out on all types of honey in Indonesia can increase flavonoid 
levels, and there is a difference between the location of origin and the type of bee. 
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Introduction  

Public health is still a problem that the 
government pays attention to today. The current 
pattern of human life can cause various problems 
that result in decreased levels of health. Unhealthy 
lifestyles, such as irregular mealtimes, lack of fruit 
and vegetable consumption, physical activity, 
excessive consumption of alcoholic beverages and 
cigarettes, which are increasingly loved by the 
community, are the leading causes of degenerative 
diseases. The data [1] shows that almost 41 million 
people die (about 71%) every year due to 
degenerative diseases. The occurrence of 
degenerative diseases is influenced by oxidative 
stress in the body, which is triggered by free radicals 
[2].  

Free radicals are highly reactive and unstable 

molecules in the body. Free radicals have one or 

more unpaired electrons in their outer layer. These 

highly reactive electrons stabilize themselves by 

reacting to their surroundings to find electron pairs. 

This reaction can occur simultaneously and 

continuously, namely the tendency to attract 

electrons and convert a molecule into a new free 

radical so that a chain reaction occurs until a stable 

condition is reached. This chain reaction must be 

stopped as soon as possible to prevent 

degenerative diseases, such as cancer, heart failure, 

cataracts, and others [3]. The process of free radical 

stabilization only stops if the free radicals are 

quenched with antioxidants. 

 Antioxidants can counteract free radicals by 

donating electrons to free radicals to become stable 

and inhibit free radical chain reactions. Antioxidants 

can be obtained from within the body or outside the 

body or food. Many local natural ingredients contain 

antioxidants with various active substances, 

including vitamins C, E, pro-vitamin A, organosulfur, -

tocopherol, flavonoids, thymoquinone, and statins, 

niacin, phycocyanin, and others [4]. Natural 

ingredients that can be used as a source of 

antioxidants are honey [5]. 

Honey is a natural liquid that has a thick texture 

and a sweet taste. Honey is produced by bees (Apis 

sp.) from plant flower extracts (floral nectar) or 

other parts of plants (extra floral). There are various 

types of honey in Indonesia, such as randu honey, 

rambutan honey, multiflora honey (Apis dorsata, 

wild bee), and stingless bee honey. The honey 

produced by bees is still natural because it is 

obtained directly from the forest. 

Honey is a natural liquid with a thick texture and a 

sweet taste. Honey is produced by bees (Apis sp.) 

from plant flower extracts (floral nectar) or other 

parts of plants (extrafloral). There are various types 

of honey in Indonesia, such as randu honey, 

rambutan honey, multiflora honey (Apis dorsata, 

wild bee), and stingless bee honey. The honey 

produced by bees is still natural because it is 

obtained directly from the forest. 

Honey is a commodity favored by the community 

because it has many benefits. The main nutritional 

content of honey is a variety of carbohydrate 

compounds such as fructose, glucose, sucrose, and 

carbohydrate dextrins. According to [6] honey has 

antimicrobial, antiviral, antiparasitic, anti-

inflammatory, antimutagenic, immunosuppressive, 

and anticancer activities. Honey has also been 

shown to be rich in phenolic compounds and 

flavonoids, generally known as antioxidant 

compounds. According to [7] honey's 

physicochemical properties and color will also 

change after heating. Therefore, changes in 

flavonoid levels will be studied that occur in honey 

due to heating. 

Methods 

The samples used in this study were four 

variants of Stingless bee (Banten I, Bangka Island, 

Banten II, and Klaten), Apis dorsata (Flores, Rupat 

Island, Sentarum Lake, and Siak), and A. mellifera 

(Mango, Acacia, Hairy Fruit, and Coffee). The 

chemicals consist of AlCl3 and sodium acetate.
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Research procedure 

2.1 Sample Preparation 

Honey samples were collected from several regions 

in Indonesia. Honey was stored in 1 L jerry cans and 

at room temperature after harvesting until analysis. 

Samples were treated at room temperature, 65 ºC, 

and 121ºC for 5 minutes. 

2.2 Determination of Total Flavonoid Levels  

[8],[9],[10]. 

A total of 20 mg of the sample was weighed and 

dissolved in 10 mL of ethanol, then centrifuged to 

obtain a concentration of 2000 ppm. A total of 0.5 

mL of the sample was added with 0.1 mL of 10% 

Aluminum (III) chloride, 0.1 mL of 1 M sodium 

acetate, and 2.8 mL of distilled water. After being 

incubated for 30 minutes. The absorbance was 

measured using a UV-Vis spectrophotometer at the 

maximum length calculated using the linear 

regression equation of the previously measured 

quercetin calibration curve. The total flavonoid 

content was expressed as the mg of quercetin 

equivalent per gram of extract. The test was carried 

out with three repetitions. 

Results 

Total flavonoid content was measured based on 

the presence of quercetin in honey because its value 

was mg equivalent per 1 L of honey (mg QE/L). The 

results of the calculation of total flavonoids and the 

percentage increase in flavonoid levels due to 

heating are presented in Table 1. In addition, the 

results of the calculation of total flavonoid levels are 

presented in Figure 1 for Apis dorsata, Figure 2 for 

Apis mellifera honey, and Figure 3 for stingless bee 

honey. 

Discussion 

Honey is a product in the form of a liquid 

produced by honeybees that resembles a syrup [11]. 

Honey contains at least 200 compounds consisting 

primarily of sugar and water. Other compounds in 

honey include protein (in the form of enzymes), 

organic acids, vitamins, especially vitamins B6, 

minerals such as calcium, iron, and zinc [12]. In 

Indonesia, the various types of honey include honey 

from Apis dorsata, A. mellifera, and Stingless bees 

[11]. The production of stingless bee honey is less 

than other kinds of honey [13]. 

Stingless bee honey has long been traditionally 

consumed in Malay, Arabic, Persian, Indian and 

Chinese cultures because it treats various diseases 

[14]. Stingless bee honey has a sourer taste than 

other kinds of honey. The sour taste of stingless bee 

honey indicates the high content of antioxidants. 

The taste is related to the high vitamin C in stingless 

bee honey, an antioxidant agent [15]. The aroma 

produced by stingless bee honey is slightly sour, but 

this depends on the fruit season when the stingless 

bee sucks nectar from flowers [13]. The color of 

stingless bee honey compared to honey from other 

bees tends to be clearer [16]. The content of 

stingless bee honey compared to honey from the 

Apis genus is more diverse. The minerals contained 

in stingless bee honey include sodium, calcium, 

magnesium, aluminum, iron, phosphorus, 

potassium, and sulfur. Stingless bee honey also 

contains several vitamins, namely, vitamins B1, B2, 

B3, B5, vitamin C, and vitamin K. Stingless bee honey 

also contains several enzymes such as diastase and 

glucose oxidase peroxidase, and lipase [11]. 

Stingless bee honey is helpful as an antioxidant, 

anti-inflammatory, and antimicrobial due to the high 

phenolic content in honey. Research conducted by 

[17] [18] showed that the content of phenolic 

compounds in stingless bee honey could reduce the 

production of reactive oxygen species. 

Wild bee honey is a honey produced by Apis 

dorsata. Wild bee honey is also called multiflora 

honey because it is made from various plant 

flowers. Generally, forest honey is blackish-brown in 

color. This is because forest honey contains many 

minerals, enzymes, and various other valuable 
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substances, which are richer in contents when 

compared to other types of honey that are lighter in 

color. Honey produced by Apis dorsata bees, also 

known as forest honey, is the most significant 

contributor to honey production in Indonesia. 

Forest bee honey has a higher price because 

collecting honey by forest bees occurs naturally. 

Honey production depends on the season and the 

composition of the colony. Previous research has 

shown that Apis dorsata honey is rich in bioactive 

compounds, so that honey has antioxidant activity 

and various other benefits of biological activity [19]. 

Research conducted by [20] showed that Apis 

dorsata honey had a higher concentration of 

phenolic compounds, flavonoids, DPPH, and FRAP 

values than A. cerana honey and A. melifera honey, 

indicating high antioxidant capacity. The 

compounds contained in honey can eradicate free 

radicals, reduce metal ions, and are protective 

against oxidative stress. The presence of phenolic 

compounds in honey is an essential contributor to 

the antioxidant capacity of honey. Research [8] 

showed that Apis dorsata honey contained 57.5 g 

GAE/g total phenolic and 766.5 g QE/g total 

flavonoid. Total phenolic and total flavonoids can be 

used to determine the potential of honey as a 

source of antioxidants. 

The composition of honey in each monofloral 

honey-producing plant can be different, especially 

from the origin of the nectar flora and the 

geographical conditions of the honey, so that the 

quality of the honey produced will also be different 

[21]. In general, natural honey consists of 75% 

monosaccharide sugar (31% glucose and 38% 

fructose), 10-15% disaccharide sugar (mainly sucrose 

and maltose), as well as a mixture of enzymes, 

minerals, vitamins, amino acids, flavonoids and 

phenolic compounds that contribute the remaining 

percentage [22]. Honey from Apis mellifera has 

about 22 sugars with fructose and glucose as the 

main sugar content. The sugar content obtained in 

this honey can be obtained by 10.5%, with a higher 

fructose content than glucose [23] [24]. According 

to the statement of [7] and [25]. the 

physicochemical properties and colour of honey 

change during heating. By looking at the data in 

Table 1, honey will change its flavonoid content after 

heating, thereby changing the ability to become 

smaller or larger in antioxidant value due to heat 

treatment [26] , [7], [25]. The total flavonoid 

content of honey changed due to heat treatment, 

especially in the heating process at 121ºC [7] and  

[26]. However, the changes are the increasing levels 

of honey flavonoids, and some even increase to 

more than 700% (Table 1). 

Phenol compounds in the form of flavonoid 

compounds in honey consist of various structures. 

The highest compound is quercetin, so that the 

measurement uses the equivalent of quercetin [27], 

while according to [28] the main phenolic content is 

rutin. In this determination of flavonoids, use the 

common equivalent, and it is reported as the 

common equivalent. According to [29] that there is 

a positive relationship between honey colour and 

flavonoid content. The same opinion was also 

expressed by [27], [30], [31], [32]. According to [33] 

the components contained in honey depend on the 

type of bee and the location of origin (geographical 

location). Therefore, environmental influence in the 

form of climate and environmental conditions such 

as humidity, temperature, and soil type where the 

vegetation grows, and the type of vegetation plays 

an important role in the difference in the quality of 

honey. The content of flavonoids and pigments 

derived from these compounds is also directly 

related to the colour of honey and its different 

shades [27], [28]. According to [34], in monofloral 

honey, the main component is flavonoids which 

reach 42% of the total phenolics. However, floral and 

geographic origin are decisive in the flavonoid 

profile in honey [35]. The origin of the flower or the 

nectar source is a considerable influence in 

distinguishing honey, while storage and handling of 

honey have little role in honey quality [36].
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Conclusion  

The highest total flavonoid content from Apis 
dorsata was obtained from Flores honey, Mellifera 
honey obtained from Mango honey, and stingless 
bee honey from Banten II honey with values of 
1224.63 996.71, and 1109.77 mg QE/L, respectively. 
The percentage increase in the effect of heating at 
121ºC from the highest total flavonoid content 
compared to not heating was 259.97%, 267.94%, and 
260.53%. The highest percentage increase was 
experienced by stingless bee honey from Banten 2 
(260.53%), A. dorsata honey from Rupat Island 
(624.78%), and A. mellifera honey from Acacia 
(702.63%). These results indicate that heating carried 
out on all types of honey in Indonesia can increase 
flavonoid levels, and there is a difference between 
the location of origin and the type of bee. 

Conflicts of interests  

The authors declare that they have no conflicts of 
interest.  

Acknowledgments 

        The authors are grateful for the financial 
support of the Rector of IPB University and thanks 
to Kedaireka-Matching Fund, Ministry Education, 
Culture, Research and Technology. Thanks to my 
colleague and my student at Biochemistry, IPB 
University, Bogor, Indonesia. 

References 

1 World Health Organization, “Disability Weights 
for Diseases and Conditions,” Glob. Burd. Dis. 
2004 Updat., pp. 1–9, 2004. 

2 K. N. Berawi and T. Agverianti, “Efek Aktivitas 
Fisik pada Proses Pembentukan Radikal Bebas 
sebagai Faktor Risiko Aterosklerosis Physical 
Activity Effects on Free Radicals Development 
as Risk Factor of Atherosclerosis,” Majority, vol. 
6, no. 2, pp. 85–90, 2017. 

3 J. S. Mandey, F. R. Wolayan, C. J. Pontoh, and Y. 
H. S. Kowel, “Nutrient and bioactive potentials 
of clove and carrot as natural feed 
additive/water additive candidates for organic 
broiler chicken,” IOP Conf. Ser. Earth Environ. 
Sci., vol. 387, no. 1, p. 12126, 2019, doi: 
10.1088/1755-1315/387/1/012126. 

4 W. A, “Peran Antioksidan Bagi Kesehatan,” J. 
Biotek Medisiana Indones. . Vol.3.2.2014 59-68, 
vol. 3, no. 2, pp. 59–68, 2016. 

5 L. O. Sumarlin, M. Hadera, S. Y. Chalid, and D. 
Sukandar, “Aktivitas Antioksidan Kombinasi 
Madu Monoflora dengan Ekstrak Daun 
Namnam (Cynometra cauliflora L.),” Alchemy, 
vol. 6, no. 1, p. 10, 2018, doi: 
10.18860/al.v6i1.4736. 

6 A. Gül and T. Pehlivan, “Antioxidant activities of 
some monofloral honey types produced across 
Turkey,” Saudi J. Biol. Sci., vol. 25, no. 6, pp. 
1056–1065, 2018, doi: 10.1016/j.sjbs.2018.02.011. 

7 M. Molaveisi, A. Beigbabaei, E. Akbari, M. S. 
Noghabi, and M. Mohamadi, “Kinetics of 
temperature effect on antioxidant activity, 
phenolic compounds and color  of Iranian 
jujube honey.,” Heliyon, vol. 5, no. 1, p. e01129, 
Jan. 2019, doi: 10.1016/j.heliyon.2019.e01129. 

8 S. Djakaria, I. Batubara, and R. Raffiudin, 
“Antioxidant and antibacterial activity of 
selected Indonesian honey against bacteria of 
acne,” J. Kim. Sains dan Apl., vol. 23, no. 8, pp. 
267–275, 2020. 

9 A. E. Z. Hasan, N. Bermawie, H. Julistiono, E. I. 
Riyanti, H. Hasim, and U. Suhendar, 
“Phytochemical screening and anti-
breastcancer activities of annona muricata (L.) 
leaf extracts,” Pharmacologyonline, vol. 2, pp. 
23–30, 2020. 

10 M.-R. Ahn et al., “Antioxidant activity and 
constituents of propolis collected in various 
areas of China,” Food Chem., vol. 101, pp. 1383–
1392, Dec. 2007, doi: 
10.1016/j.foodchem.2006.03.045. 

11 F. M. Sakri., “Madu Dan Khasiatnya: Suplemen 
Sehat Tanpa Efek Samping.” Diandra Pustaka 
Indonesia, 2012., Yogyakarta:, 2016. 

12    P. M. da Silva, C. Gauche, L. V. Gonzaga, A. C. O. 
Costa, and R. Fett, “Honey: Chemical 
composition, stability and authenticity.,” Food 
Chem., vol. 196, pp. 309–323, Apr. 2016, doi: 
10.1016/j.foodchem.2015.09.051.

http://pharmacologyonline.silae.it/


PhOL     Hasan, et al.    620 (pag 615-623) 
 

 
http://pharmacologyonline.silae.it 

ISSN: 1827-8620 

13 H. Salatnaya, A. M. Fuah, W. D. Widodo, and 
Winarno, “Aktivitas Tetragonula laeviceps ( 
Hymenoptera : Apidae : Meliponini ) pada 
Perkebunan Pala ( Myristica fragrans Hout ) 
Monokultur dan Polikultur di Jawa Barat,” Koli 
J., vol. 1, no. 1, pp. 14–20, 2020. 

14 I. I. Fatma, S. Haryanti, S. Widodo, and A. Suedy, 
“Uji Kualitas Madu Pada Beberapa Wilayah 
Budidaya Lebah Madu Di Kabupaten Pati,” J. 
Biol., vol. 6, no. 2, pp. 58–65, 2017. 

15 Evahelda, I. Setiawan, S. Aini, and Z. Afriani, 
“Chemical characteristics of kelulut honey 
(Trigona sp.) in Bangka Tengah District, 
Indonesia,” IOP Conf. Ser. Earth Environ. Sci., vol. 
694, p. 12072, Mar. 2021, doi: 10.1088/1755-
1315/694/1/012072. 

16 S. N. Syed Yaacob, F. Huyop, R. Kamarulzaman 
Raja Ibrahim, and R. A. Wahab, “Identification 
of Lactobacillus spp. and Fructobacillus spp. 
isolated from fresh Heterotrigona itama honey 
and their antagonistic activities against clinical 
pathogenic bacteria,” J. Apic. Res., vol. 57, no. 3, 
pp. 395–405, May 2018, doi: 
10.1080/00218839.2018.1428047. 

17 D. M. Borsato et al., “Topical anti-inflammatory 
activity of a monofloral honey of Mimosa 
scabrella  provided by Melipona marginata 
during winter in southern Brazil.,” J. Med. Food, 
vol. 17, no. 7, pp. 817–825, Jul. 2014, doi: 
10.1089/jmf.2013.0024. 

18 M. Yaacob, N. F. Rajab, S. Shahar, and R. Sharif, 
“Stingless bee honey and its potential value: A 
systematic review,” Food Res., vol. 2, no. 2, pp. 
124–133, 2018, doi: 10.26656/fr.2017.2(2).212. 

19 B. Bakchiche et al., “Chemical composition and 
biological activities of honeybee products from 
algeria,” J. Appl. Biotechnol. Reports, vol. 7, no. 
2, pp. 93–103, 2020, doi: 
10.30491/jabr.2020.109498. 

20 M. Moniruzzaman, I. Khalil, S. A. Sulaiman, and 
S. H. Gan, “Physicochemical and antioxidant 
properties of Malaysian honeys produced by,” 
BMC Complement. Altern. Med., vol. 13, no. 43, 
pp. 1–12, 2013. 

21 O. Escuredo, M. Míguez, M. Fernández-

González, and M. Carmen Seijo, “Nutritional 
value and antioxidant activity of honeys 
produced in a European Atlantic  area.,” Food 
Chem., vol. 138, no. 2–3, pp. 851–856, Jun. 2013, 
doi: 10.1016/j.foodchem.2012.11.015. 

22 Syafrizal et al., “Diversity and honey properties 
of stingless bees from meliponiculture in east 
and north kalimantan, indonesia,” Biodiversitas, 
vol. 21, no. 10, pp. 4623–4630, 2020, doi: 
10.13057/biodiv/d211021. 

23 E. Erwan, T. Adelina, A. Koto, and V. Maslami, 
“The Potency of oral administration of L-
citrulline as anti heat stress agent in KUB 
chicks,” J. World’s Poult. Res., vol. 10, no. 1, pp. 
36–40, 2020, doi: 10.36380/jwpr.2020.5. 

24 Agussalim, A. Agus, Nurliyani, N. Umami, and I. 
G. S. Budisatria, “Physicochemical properties of 
honey produced by the Indonesian stingless 
bee: Tetragonula laeviceps,” IOP Conf. Ser. Earth 
Environ. Sci., vol. 387, no. 1, 2019, doi: 
10.1088/1755-1315/387/1/012084. 

25 M. Zarei, A. Fazlara, and N. Tulabifard, “Effect 
of thermal treatment on physicochemical and 
antioxidant properties of honey,” Heliyon, vol. 
5, no. 6, p. e01894, 2019, doi: 
https://doi.org/10.1016/j.heliyon.2019.e01894. 

26 G. Šarić, K. Marković, D. Vukičević, E. Lež, M. 
Hruškar, and N. Vahčić, “Changes of antioxidant 
activity in honey after heat treatment,” Czech J. 
Food Sci., vol. 31, no. 6, pp. 601–606, 2013, doi: 
10.17221/509/2012-cjfs. 

27 J. M. Alvarez-Suarez et al., “Phenolics from 
monofloral honeys protect human erythrocyte 
membranes against  oxidative damage.,” Food 
Chem. Toxicol.  an Int. J. Publ. Br.  Ind. Biol. Res. 
Assoc., vol. 50, no. 5, pp. 1508–1516, May 2012, 
doi: 10.1016/j.fct.2012.01.042. 

28 A. Quintero-Lira, A. Ángeles Santos, G. Aguirre-
Álvarez, A. Reyes-Munguía, I. Almaraz-Buendía, 
and R. G. Campos-Montiel, “Effects of 
liquefying crystallized honey by ultrasound on 
crystal size, 5-hydroxymethylfurfural, colour, 
phenolic compounds and antioxidant activity,” 
Eur. Food Res. Technol., vol. 243, no. 4, pp. 619–
626, 2017, doi: 10.1007/s00217-016-2775-0.

http://pharmacologyonline.silae.it/


PhOL     Hasan, et al.    621 (pag 615-623) 

 

 
http://pharmacologyonline.silae.it 

ISSN: 1827-8620 

 

29 C. M, M. Pérez, L. Gallez, A. Andrada, and G. 
Balbarrey, “Colour, antioxidant capacity, 
phenolic and flavonoid content of honey from 
the Humid Chaco Region, Argentina,” Phyton 
(B. Aires)., vol. 86, pp. 124–130, Jan. 2017, doi: 
10.32604/phyton.2017.86.124. 

30 N. Liza A-Rahaman, L. Suan Chua, M. Roji 
Sarmidi, and R. Aziz, “Physicochemical and 
radical scavenging activities of honey samples 
from Malaysia,” Agric. Sci., vol. 04, no. 05, pp. 
46–51, 2013, doi: 10.4236/as.2013.45b009. 

31 M. C. Ciappini and F. S. Stoppani, 
“Determination of antioxidant capacity, 
flavonoids, and total phenolic content in 
eucalyptus and clover honeys,” J. Apic. Sci., vol. 
58, no. 1, pp. 103–111, 2014, doi: 10.2478/jas-2014-
0010. 

32 J. A. Pontis, L. A. M. A. da Costa, S. J. R. da Silva, 
and A. Flach, “Color, phenolic and flavonoid 
content, and antioxidant activity of honey from 
Roraima, Brazil,” Food Sci. Technol., vol. 34, no. 
1, pp. 69–73, 2014, doi: 10.1590/S0101-

20612014005000015. 

33 M. Al-Farsi, A. Al-Amri, A. Al-Hadhrami, and S. Al-
Belushi, “Color, flavonoids, phenolics and 
antioxidants of Omani honey,” Heliyon, vol. 4, 
no. 10, p. e00874, 2018, doi: 
10.1016/j.heliyon.2018.e00874. 

34 S. SABATIER, M. J. AMIOT, M. TACCHINI, and S. 
AUBERT, “Identification of Flavonoids in 
Sunflower Honey,” J. Food Sci., vol. 57, no. 3, 
pp. 773–774, May 1992, doi: 
https://doi.org/10.1111/j.1365-
2621.1992.tb08094.x. 

35 C. Soler, M. I. Gil, C. García-Viguera, and F. A. 
Tomás-Barberán, “Flavonoid patterns of French 
honeys with different floral origin,” Apidologie, 
vol. 26, no. 1, pp. 53–60, 1995, doi: 
10.1051/apido:19950107. 

36 S. Maurya, A. K. Kushwaha, S. Singh, and G. 
Singh, “An overview on antioxidative potential 
of honey from different flora and geographical 
origins,” Indian J. Nat. Prod. Resour., vol. 5, no. 1, 
pp. 9–19, 2014. 

  

http://pharmacologyonline.silae.it/


PhOL     Hasan, et al.    622 (pag 615-623) 
 

 

http://pharmacologyonline.silae.it 
ISSN: 1827-8620 

Table 1 Total Flavonoid Content of Honey due to heating  
 

Honey Sample  
Total Flavonoid (mg QE/L), Temperature percentage increase (%) 

25 o C 65 o C 121 o C 25 to 65 25 to 121 

Stingless bee  
Banten II  425,972±12,81 903,241±25,75 1109,77±124,87 212,04 260,53 
Bangka Island 263,703±41,12 458,842±55,18 603,15±42,20 173,10 228,72 

Banten I  261,120±28,45 397,407±35,42 523,70±30,91 152,19 200,56 
Klaten 231,250±25,51 361,435±24,65 494,40±31,82 156,30 213,79 

Apis dorsata  
Flores 471,06±107,77 988,19±193,09 1224,63±81,54 209,78 259,97 

Rupat Island 157,82±85,36 384,26±185,44 583,43±11,23 243,48 624,78 
Sentarum Lake 155,46±45,88 368,94±38,20 255,00±17,27 237,32 375,29 
Siak 135,56±32,29 236,39±14,70 986,02±36,43 174,38 188,11 

Apis mellifera  
Mango 371,99±28,40 644,54±26,41 996,71±32,49 173,27 267,94 

Acacia 99,35±72,53 395,37±27,91 698,06±13,64 397,96 702,63 
Rambutan 283,15±13,32 231,81±20,14 307,64±15,62 81,87 108,65 
Coffee 119,81±8,29 150,28±15,09 161,48±53,78 125,43 134,78 

 

 

 

Fig 1.  Total flavonoid content of honey due to heating from Apis dorsata honey 
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Fig. 2: Total flavonoid content of honey due to heating from Apis mellifera honey 

 

 

 

Fig. 3: Total Flavonoid content of honey due to heating from Stingles bee honey 
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