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We found that Brazilian propolis (I, H) and the propolis of other countries [Chinese (HI),
Japanese(IV), Australian(V), New Zealand, Hungarian, Bulugalian, Ukrainian, Uzbekistanian,
Uruguayan (VI), American (VII) and South African (VHI)] could be distinguished from each
other by 3D-HPL.C analysis. Brazilian propolis were cinnamic acid derivative type containing
drupanin, artepillin C, (E)-3-prenyl-4-(2,3-dihydrocinnamoyloxycinnamic acid, (E)-3-(2,2-
dimethyl-8-prenyl-2H-benzopyran-6-yl)-2-propenoic acid as the main constituents, whereas,
the propolis of other countries are flavonoid type containing pinobanksin, chrysin,
pinocembrin, galangin and pinobanksin-3-acetetae as the main constituents. The above results
suggest that they are useful markers for the identification of the place of production of propolis.
The 3D-HPL.C analysis méy be a effective method not only for the detection of flavonoids and

cinnamic acid derivatives but also for chemical evaluation of propolis.
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Fig. 1. Typical 3D-HPLC Chromatograms in Some Regional Propolis
I : Brazilian propolis (Alecrim origin) II' : Brazilian propolis (Eucalyptus origin)
Il : Chinese propolis IV : Japanese propolis V : Australian propolis
VI : Uruguayan propolis VIL : American propolis VH : South African propolis
The numbers above the peaks compound numbers in Chart2.
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Chart 1. Main UV Spectrum Pattern of Flavonoids and Cinnamic acid derivatives [Solvent : methyl alcohol]
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RaR=cafleoyi Ry=H 17:3.4-deafleoyiquinic ackd AY=H , Ry=CHy 52: tectochrysin Ri=OCHs  Ri=H 25:dhyarokaempierce
Ri-H . RecAc  41: pincbanksin-3-acefale
Ry
Rzo 0. ,\\\@ (o]
W POAgy
H R=H 20: (E)y3-{2, 3-dﬂ'lvdr0—2 (1-methylethenyf)-
R=OH, Rx=H  24: naringenin Ry=OH, Rp=H 28: kaempferol 5-benzofuranyl}-2-propenoic acid
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Chart 2.
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Fig. 2. Chromatograms of Brazilian Propolis and Chinese Proplis in 2D-HPL.C
A) Brazilian propolis (state of Minas Gerais) [Figl-I]
B) Chinese propolis (province of Zhejiang) [Figl-II]
Pump : Jasco PU-280 , separation column : Deverosil ODS-5 (4.61.d. X 250mm),
mobile phase : 20%(0min)—80%(60min)— 100%(70min) CH3CN(2%AcOH contain),
flow rate : 1.0ml/min, column temperature : room temperture, detector : Jasco 875-UV (280nm).
The numbers above the peaks compound numbers in Chart2.
#Non-identified flavonoids & Non-identifiedcinnamic acid derivatives
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