Deter mination and antibacterial propertiesof flavonoidsin propolis
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The main objective of this study was to determine the flavonoid contentsof 9
raw propolises which provided by Miaoli District Agricultural Improvement Station,
Yi Wang Honey Garden Co. and Chia Fong Apiculture Co., and 9 commercial
propolis products. Meanwhile, nutritional compositions of propolises and their
antibacterial activity were also surveyed. The proximate analysis showed solid, ash,
and crude fat contents (ether- soluble) in 9 raw propolises ranged between
90.64~97.25%, 1.93~10.75%, and41. 17~99.47%, respectively, and of those in
commercial samples were7.41~96.38%, 0.14~80.57%, and 7.15~80.57%. The
extraction yields of raw propolis from different produced area, which extracted by
80% of ethanol at room temperature and 400C, were rangedbetween 35.42~69.63%
and 43.12~69.74%, respectively. The wide range of extraction yields revealed the
divergence among the samples, but the differentextraction temperature seemed to
have the less effect on the extraction yield. Total phenol contents of raw propolises
were ranged between 5.59~11.46% andwhile of those in commercial samples were
0.25~1.35%. Total flavonoid contents determined by spectrophotometry were
4.72~12.91% in raw propolises and0.73~6. 81% in commercial samples. Fifteen
flavonoid standard mixture, including kaempferol and luteolin,were analyzed by
capillary zone electrophoresis (CZE) and micellarelectrokinetic capillary
chromatography (MECC). The optimal separation conditions werefound to be under
the 0.1M H3BO3-5% methanol buffer solution at pH 9.5 for CZEand 0. 03 M
Na2B407-0.05 M SDS buffer solution at pH 8.5 for MECC. Besides, the optimal
temperature was at 250C, detection wavelength was UV 214 nm, and optimal voltage



was 18 KV for CZE and 15 KV for MECC. Correlationcoefficient ( R2) were above
0.99 for all the flavonoid standards. Applying the optimal conditions on analyzing
nine raw propolises, the flavonoid compounds couldbe identified included rutin
(12.2~152.2 mg%) naringin (40.6~943.5mg%)  naringenin (25.2~166.7 mg%o)
chrysin (30.8~181.1 mg%) quercetin(8.6~90.9 mg%) myricetin (22.6~50.6 mg%)
kaempferol (12.0~1107.3 mg%) hesperetin(10. 3~275.3 mg%) daidzein (3.1~ 292.6
mg%) genistein (24.2~224.8 mg%) apigenin ( 54.5~223.5mg%) quercitrin (30.5~
412.7 mg%) and galangin (21.0~8941.2mg%), and while of those in commercial
samples wererutin (17.9~125.9 mg%) naringin (14.6~212.0 mg%) naringenin (4.5~
31.3mg%) chrysin (6.6~478.0 mg%) kaempferol (13.1~84.2 mg%) hesperetin
(7.7~55.9 mg%) daidzein(12.2~77.1 mg%) genistein (11.1~91.2 mg%) apigenin
(5.7~106.7 mg%) quercitrin(35.8~ 331.1 mg%) and galangin (15.0~136.9 mg%).
Strains of G(+) bacteria (Sarcinalutea, Staphylococcus aureus, Listeria
monocytogenese and Bacillus subtilis), G(-) bacteria (Salmonellatyphimurium,
Pseudomonas aeruginosa, Escherichia coli and Flavobacterium sp.) and

yeast( Debaryomyces hansenii, Kloeckera apiculata, Candida albica and Pichia
membranaefaciens) were used respectively to detect the antibacterial activity of the
raw propolises. The results showed the antibacterial effect of propolises on G(+), no
matter the propolis was from Brazil, China orTaiwan, were all superior to those on
G(-). However, al the raw propolis sampleswere found to have no antibacterial effect
on yeast. Tests of minimum inhibitory concentration (MIC) of nine raw
propolisextracts to G(+) showed Taiwan propolis had the highest inhibitory activity
and itsMIC were 1.2~3.1 mg/mL, whereas the MIC of Chinaand Brazil propolis
werel.6~25.0 mg/mL and 1.6~50.0 mg/mL respectively. Asto G(-), al nine raw
propolis extracts showed no inhibition activity to Sal. typhimurium and E.coli even
under the concentration up to 200 mg/mL. Bioautographic assays of the TLC profiles
indicated that the Rf value ofnine propolises between 0.5~0.7 showed to have
antibacterial activity to Sar. lutea, Sta. aureus, Lis. monocytogenese, Bac. subtilis, Fla.
sp. and thehigh Rf value revealed the chemical properties of these antibacterial
compounds were belonged to the less polar materials.



