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Determination of Twelve Active Compounds in Propolis
Using Ultra-Performance Liquid Chromatography

LI Yi ZHAO Jing XUE Xiaofeng ZHOU Jinhui
Bee Research Institute Chinese Academy of Agricultural Sciences Beijing 100093 China

Abstract In this study a fast selective and sensitive ultra-performance liquid chromatograph-
ic method UPLC with photodiode array detection DAD was developed to determine 12 ac-
tive compounds such as flavonoids ferulic acid caffeic acid phenethyl ester etc. in propolis.
The propolis sample was diluted with methanol and extracted by sonication. The gradient sepa-
ration was achieved within 9. 5 min by using an Acquity BEH C; column 100 mm x2.1 mm
1.7 pm with 0. 4% phosphoric acid aqueous solution and methanol as the mobile phase. The
experimental parameters were optimized and adapted to analyse propolis samples from different
production areas in China. The spiked recoveries were 90. 1% - 104. 3% with relative standard
deviations of 2. 12% —4. 90%. This method can be used as a novel method for quality control of
propolis. The results are validated through testing 106 propolis samples from various production
areas.
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Fig. 1 Chromatograms of a a mixture of twelve active compound standards and b a propolis sample
1. ferulic acid 2. rutin 3. myricetin 4. morin 5. quercetin 6. kaempferol 7. apigenin 8. pinocembrin 9. chrysin 10. caffe-
ic acid phenethyl ester 11. galangin 12. acacia.

1 12
Table 1 Linearities and detection limits for 12 active compounds
Compound Linear range/ Regression equation Correlation coefficient Detection limit
mg/L n=35 S/N=3 / mg/L

Ferulic acid 4 -2000 Y=-31.7+9763.2X 0.9991 0.154
Rutin 4 -2000 Y=7.98 +7685.3X 0.9969 0.205
Myricetin 8 -2000 Y= -13.7 +6549.3X 0.9974 0.478
Morin 8 —2000 Y= -13.5+4356.2X 0.9992 0.216
Quercetin 4 -2000 Y =3.76 +2538.4X 0.9985 0.052
Kaempferol 4 -2000 Y=13.2+9763.2X 0.9993 0.211
Apigenin 4 -2000 Y=6.43 +3152.6X 0.9986 0.254
Pinocembrin 8 —2000 Y=-4.49 +7098.2X 0.9996 0.247
Chrysin 4 -2000 Y=-11.6 +17662. 1X 0.9959 0.053
Caffeic acid

phenethyl ester 8 —2000 Y =6.01 +3480.3X 0.9994 0.209
Galangin 8 —2000 Y =5.65+3490.7X 0.9992 0.207
Acacia 8 —2000 Y =5.85 +3498.6X 0.9989 0.201

Y peak area response X concentrations of analytes mg/L .

2 12 n=4
Table 2 Spiked recoveries of 12 active compounds in a sample n =4

Spiked/ Found/ Recovery/ RSD/ Spiked/ Found/ Recovery/  RSD/
Compound Compound
mg/kg mg/kg % % mg/kg mg/kg % %
Ferulic acid 10 9.84 98.4 3.1 Apigenin 10 9.68 96.8 3.7
50 49.68 99.4 2.6 50 48.85 97.7 3.0
100 99.81 99.8 2.7 100 99.52 99.5 2.8
Rutin 10 9.74 97.4 3.2 Pinocembrin 10 9.49 94.9 3.1
50 49.62 99.2 2.5 50 48.57 97.1 2.5
100 100.3 100.3 2.3 100 96. 82 96.8 2.7
Myricetin 10 9.01 90.1 4.9 Chrysin 10 10.01 100. 1 3.8
50 48.89 97.8 3.6 50 49.84 99.7 3.5
100 95.67 95.7 3.0 100 99.61 99.6 3.0
Morin 10 9.81 98.1 2.6 Caffeic acid 10 9.16 91.6 4.6
50 49.85 99.7 3.1 phenethyl ester 50 48.71 97.4 3.8
100 104.3 104.3 2.2 100 96.72 96.7 3.7
Quercetin 10 10. 04 100. 4 2.9 Galangin 10 9.42 94.2 3.1
50 49.98 100.0 2.1 50 49.06 98.1 2.9
100 100.4 100. 4 2.7 100 100.3 100. 3 2.2
Kaempferol 10 9.72 97.2 2.9 Acacia 10 9.25 92.5 4.5
50 48.96 97.9 3.0 50 48.72 97.4 4.0
100 99.81 99.8 3.3 100 97.08 97.1 3.8
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Table 3 Contents of 12 active compounds in typical samples collected from different regions mg/g
Production Ferulic . L . . . . . X . Caffeic acid . A
area acid Rutin Myricetin Morin Quercetin Kaempferol Apigenin Pinocembrin Chrysin phenethyl ester Galangin Acacia
Beijing 11.3 ND ND ND 16.7 1.2 2.6 6.8 40.3 9.9 25.1 ND
Hebei 9.5 ND ND ND 20.3 1.6 3.1 5.9 38.1 11.3 28.1 ND
Gansu 12. 4 ND 14.9 ND 33.1 1.8 2.5 17.9 37.6 ND 24.7 ND
Shaanxi 6.5 25.6 ND ND 28.6 1.9 2.7 21.4 35.2 ND 30.2 ND
Yunnan 7.9 45.7 ND 12.5 20.4 3.2 2.8 18.4 29.5 ND 21.2 16.7
Jilin 9.6 15.2 ND ND 6.5 2.5 2.7 40.2 18.7 6.5 17.6 ND
Heilongjiang 8.4 14.0 ND ND 14.5 1.0 0.9 35.7 24.1 12.4 23.5 ND
Sichuan 9.4 33.4 ND 17.7 20.4 3.5 4.1 4.7 32.1 ND 25.4 11.2
Shandong 13.2 8.9 ND ND 18.9 0.8 0.7 25.4 33.2 10.9 22.3 ND
Henan 15.4 14.6 ND ND 25.7 1.1 1.6 21.4 45.4 ND 34.8 ND
ND not detected.
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