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Abstract |

Propolis, natural antibacterial agent, which has been used traditional medicine across the globe, is
resinous mixture to include abundant bioactive substances. In present study, we investigated
antimicrobial activity according to quality characteristics of propolis collected from 9 different
regions in Korea. Antimicrobial activity was evaluated by measuring growth inhibition zone using
agar well diffusion method against Streptococcus mutans. Constituents analysis of propolis
samples were measured through total phenolic contents, total flavonoid contents and quantitative
analysis of major compound (pinocembrin) by ultra performance liquid chromatography. As a
result, 9 different propolis (10mg/mL) and pinocembrin (1mg/mL) showed antimicrobial activity that
has growth inhibition zone more than 11.9mm on S. mutans. The total flavonoid contents of 8
different propolis excluding Jeju island were in compliance with standard of health functional food
in Korea and were found to affect antimicrobial activity on S. mutans when contained over 10mg/g.
In addition, when content of pinocembrin in propolis was ranged from 12mg/g to 32mg/g, each
propolis excluding Jeju island exhibited antimicrobial activity alike. These results indicate that
pinocembrin plays a important role for antimicrobial activity of propolis collected from 8 different
regions in Korea, and that it can be used as basic data for standardization of Korean propalis.
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Table 1. Abbreviation and collection area of propolis used in the experiment

Abbreviation

Collection area

Collection year

JJP Jeju island 2017
GWP Gangwon-do 2017
GGP Gyeonggi-do 2017
GBP Gyeongsangbuk-do 2017
GNP Gyeongsangnam-do 2017
CBP Chungcheongbuk-do 2017
CNP Chungcheongnam-do 2017

JBP Jeollabuk-do 2017

INP Jeollanam-do 2017
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Fig. 1. Antimicrobial activity of propolis samples and compounds
on Streptococcus mutans: 1, JIP; 2, GWP; 3, GGP; 4, GBP;
5, GNP; 6, CBP; 7, CNP; 8, JBP; 9, INP; 10, p-coumaric
acid; 11, trans-cinnamic acid; 12, chrysin; 13, pinocembrin.
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Table 2. Diameter of inhibition zone of propolis samples and compounds against Streptococcus mutans

Sample Concentration (mg/ml) Zone diameter (mm)
1 119+20°
2 13.6+1.8™*
3 150+1.1¢
4 169+1.4¢
5 10 166+1.1¢
6 173+0.9¢
7 174+2.1¢
8 163+0.7¢
9 163+1.3¢
10 ND?

11 ND?
12 ! ND?
13 170+1.7¢

1, JIP; 2, GWP; 3, GGP; 4, GBP; 5, GNP; 6, CBP; 7, CNP; 8, JIBP; 9, INP; 10, p-coumaric acid; 11, trans-cinnamic acid; 12, chrysin; 13,

pinocembrin.

Data were expressed as the mean + SD of triplicate experiments. Different superior letters of values show significant difference (p<0.05).

Table 3. Total phenolic and total flavonoid contents in propolis collected from 9 different regions

Total phenolic content

Total flavonoid content

Sample (mg GAEV/g of propolis) (mg QE?/g of propolis)
JIP 174%0.5° ND*
GWP 355+1.1° 103+02°
GGP 62.0E2.0° 21.1+0.8%
GBP 61.5%0.8° 227%0.6°
GNP 61.6+0.7° 220+0.2%
CBP 83.7+1.3" 43.6+0.2¢
CNP 08.2%3.3¢ 35.6+£03f
JBP 713+1.2¢ 19.9+0.1¢
JNP 76.11.6° 19.71.0°

1) GAE: gallic acid equivalent, 2) QE: quercetin equivalent. Values were expressed as the mean=SD of triplicate experiments. Different

superior letters of values show significant difference (p<0.05).
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Minutes

Fig. 2. UPLC chromatogram of pinocembrin in Korean propolis. 1,
pinocembrin; 2, JIP; 3, GWP; 4, GGP; 5, GBP; 6, GNP; 7,
CBP; 8,CNP; 9,JBP; 10, INP.

Table 4. Contents of pinocembrin in propolis collected from 9
different regions in Korea

Propolis Content (mg/g of propolis)
1P ND*
GWP 79+0.1°
GGP 12.14+0.1¢
GBP 120+0.1¢
GNP 11.7%0.1°
CBP 309+£02"
CNP 320402
JBP 125%0.1°
INP 14.6+0.17

Values were expressed as the mean=SD of triplicate experiments.
Different superior letters of values show significant difference
(p<0.05).
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