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Influence of Harvesting Times on the Total Flavonoid Content and Antiradical Activity

of Stingless Bee Propolis
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Abstract

Propolis from stingless bees is a natural product and has been reported to possess a variety of the
biological activities and beneficial chemical constituents. It is constructed from a mixture of rubber from the tree
species in the habitat of the beehive and beeswax. The effect of the harvesting time of propolis on its total flavonoid
content was measured over a one-year period. The propolis was collected six times (once every 2 months) from two
stingless bee species, Geniotrigona thoracica and Heterotrigona itama, in Sai Buri, Pattani province, Thailand.
In addition, the correlation of total flavonoid content with antiradical activities was evaluated. The result showed that
the G. thoracica and H. itama propolis gave total flavonoid content in the range of 42.33-169.67 and 93.33-186.00
mg quercetin equivalent / 100g extract, respectively. A high in flavonoids was determined in G. thoracica propolis
at harvesting times during the months of December to January and August to September, while the H. itama propolis
had a high total flavonoid content during the months of October to November, December to January and August to
September. The difference of total flavonoid content with respect to harvest times for each species might be related
to the plant diversity of each season. There was little association between antioxidant activities and total flavonoid
content. This may relate to the synergistic or antagonistic effects of other compounds present in propolis extracts.
However, these data indicated that harvesting time had an effect on the chemical constituents and biological activity

of stingless bee propolis.
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Table 1 Harvesting time of stingless bee propolis during one-year period.

Collection times During the month-year

1 October 2017 - November 2017
December 2017 - January 2018
February 2018 - March 2018
April 2018 - May 2018
June 2018 - July 2018
August 2018 - September 2018
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Table 2 Total flavonoid content and antioxidant activities of propolis ethanolic extracts from stingless bee in different

collecting times.

Sources of variation Total flavonoid content % Nitric oxide % Free radical
(mg QE/ 100g extract) scavenging scavenging
Stingless bee (SB)
Geniotrigona thoracica (GT) 154.02 67.37° 79.73°
Heterotrigona itama (HI) 111.34 44.77° 85.03°
Collection times (CT)
Collection times 1 (C1) 238.39° 56.88 83.93°
Collection times 2 (C2) 89.84° 58.45 82.92°
Collection times 3 (C3) 81.83° 52.69 73.78°
Collection times 4 (C4) 112.35° 58.43 87.29°
Collection times 5 (C5) 185.67° 56.55 83.19°
Collection times 6 (C6) 88.00° 53.42 83.20°
Stingless bee x Collection times
GT x C1 201.42° 72.89° 77.69°
GT xC2 179.00° 72.26° 74.82°
GTxC3 95.33' 62.63 70.26"
GTxC4 136.67° 68.88°° 82.25°
GTxC5 244.67° 68.47%° 86.76°
GTxC6 69.00" 59.13° 86.62°
HI x C1 275.36° 40.87° 90.17°
HI x C2 2.68' 44.64° 91.03°
HI x C3 68.33" 42.75° 77.31°
HI x C4 88.00° 47.99° 88.68°
HI x C5 126.67° 44.64° 79.62°
HI x C6 107.00' 47.75° 79.76°
Vitamin C - 77.91* 94.83**
F-Test
SB ns * *
CT * ns *
SBxCT * * *
CV (%) 52.01 19.20 7.35

Concentration of Vitamin C at 1,000" and 0.625" pg/ml; Means in the same column followed by the same letter were not significantly
different at P<0.05 by Duncan’s; ns and * = non-significant and significant at P<0.05, respectively.
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Table 3 Correlation of total flavonoid content and antioxidant activities of propolis ethanolic extracts from

stingless bee

Correlation coefficient

Species Total flavonoid content with Total flavonoid content with
% nitric oxide scavenging % free radical scavenging

Geniotrigona thoracica 0.794 ns 0.156 ns

Heterotrigona itama -0.498 ns 0.135ns

“ns” indicates not significant (P>0.05).
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