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Brown propolis
(Parana)
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Propolis from the state of Parana

Brown Propolis

Parana
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Romania
238,397 km2

Parana state in Brazil
199,314 km2

https://www.google.co.jp/maps http://www.roconsulboston.com



Analysis of Parana Propolis

Extracts with 95％ ethanol
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《HPLC》
Solvent: Gradient mixture of Acetnitrile-H2O
(0.1% Phosphoric acid)
Flow: 1.0 mL/min, Detect: 205 nm
Column: Shim-pack CLC-ODS 6 mm x 150 mm (Shimadzu Corp)

S. Tazawa et al., Natural Product Communications, 11(2), 201-205 (2016)
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Anti-tumor activities of  the ethanolic 
extracts

0

25

50

75

100

ブラウン

5 100 20 40 80 160

グリーン

濃度（μg/ml）

生
存
率
(%
)

0

25

50

75

100

グリーン
ブラウン

5 100 20 40 80 160

濃度（μg/ml）

生
存
率
(%
)

0

25

50

75

100

グリーン
ブラウン

5 100 20 40 80 160

濃度（μg/ml）

生
存
率
(%
)

A549 (lung) DLD-1 (colon) MCF-7 (breast)

IC50 (μg/mL) A549 (lung) DLD-1 (colon) MCF-7 (breast)

Parana Propolis 62.6 33.3 39.3

Green Propolis 85.6 42.8 77.6

The tumor cells were cultured and then were treated with the extracts for 24 h. 
Growth inhibition was evaluated by quantifying living cells using the Cell 
Counting Kit-8 , and IC50 values were determined in all tumor cell lines tested. 
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Chromatographically
separation

Isolation of constituents 

Ethanolic Extracts of
Parana Propolis
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Determination of the structures of the 
isolated compounds
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Novel compound 1 Compound 2 : R = OH
Compound 3 : R =OAc

Compound 4 : Δ12, 13 = E
Compound 5 : Δ12, 13 = Z

Compound 6

IR, UV
Functional group

(HR) ESI-MS
Molecular Weight

1D & 2D-NMR
Chemical Structure
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Anti-tumor activities of the isolated 
compounds

Compounds

IC50 (µM) 

LNCaP
(prostate)

MCF-7
(breast)

DLD-1
(colon)

A549
(lung)

Novel clerodane diterpene (1) 6.2 6.3 6.8 12.7

Isocupressic acid (2) 109.6 176.6 139.4 >200.0

15-Acetoxyisocupressic acid (3) 101.1 133.1 139.1 153.6

(E)-Communic acid (4) 110.7 164.6 121.2 169.5

(Z)-Communic acid (5) 130.6 173.9 139.5 >200.0

Abietic acid (6) 97.1 174.8 150.3 178.7

◼ A novel clerodane-type diterpene (1) showed a marked inhibition of cell 
growth, and its activity was approximately 20 times more potent than those 
of other diterpenes.

S. Tazawa et al., Natural Product Communications, 11(2), 201-205 (2016)
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Bahia propolis

Bahia

Propolis from the state of Bahia
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https://en.wikipedia.org/wiki/Salvador,_Bahia

Salvador



Article of Newspaper (in Brazil, 1998)
"Propolis prevents the human body from invasion of tumors"

Dr. Park Yong Kun ...
Four hundred Brazilian propolis have been grouped into 12 chemical types 
according to their geographical origin. As the results, Bahia propolis showed the 
most potent inhibitory activities against several cancer cell lines.
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Anti-tumor activities of the ethanolic 
extracts

IC50 (μg/mL) A549 (lung) DLD-1 (colon) MCF-7 (breast)

Bahia Propolis 21.7 13.8 16.8

Green Propolis 138.1 92.0 113.7

The tumor cells were cultured and then were treated with the extracts for 24 h. 
Growth inhibition was evaluated by quantifying living cells using the Cell 
Counting Kit-8, and IC50 values were determined in all tumor cell lines tested. 
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T. Mitsui et al., Biosci. Biotech. and Biochem., 82(3), 417-421 (2018)
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データファイル名:SpecialPropolis.lcd
サンプル名:SpecialPropolis_EE
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データファイル名:SpecialPropolis.lcd
サンプル名:SpecialPropolis_EE
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8: R1=OCH3, R2=H, R3=R4=OH

9: R1=R2=R4=OCH3, R3=H

10: R1=R2=OCH3, R3=H, R4=OH

11: R1=R4=OH, R2=OCH3, R3=H

12: R1=R3=H, R2=OCH3, R4=OH

Analysis of Bahia Propolis
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Bahia propolis
Ethanolic extracts (1.92 g)

Fr. 1
(133.3 mg)

Fr. 2
(11.3 mg)

Fr, 3
(11.4 mg)

Fr. 10
(140.8 mg)

Fr, 4
(57.6 mg)

Fr. 5
(17.5 mg)

Fr. 6
(277.3 mg)

Fr. 7
(423.2 mg)

Fr. 8
(175.8 mg)

Fr. 9
(464.7 mg)

Silica gel column chromatography
Gradient mixture of CHCl3-CH3OH

Compound 9 Compound 10
Compound 11
Compound 12

Compound 7
Compound 8

Compound 8 : R1=OCH3, R2=H, R3=R4=OH

Compound 9 : R1=R2=R4=OCH3, R3=H

Compound 10 : R1=R2=OCH3, R3=H, R4=OH

Compound 11 : R1=R4=OH, R2=OCH3, R3=H

Compound 12 : R1=R3=H, R2=OCH3, R4=OH

; 3-O-methylquercetin

; 3,6,4’-trimethoxychrysin

; 3,6-dimethoxyapigenin

; 6-methoxykaempferol

; 6-methoxyapigenin
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Isolation of constituents, and determination 
of the structures of the isolated compounds 
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Compound 7
(CCDC deposit No. 1532831)
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The chemical structure of the novel 
isolated compound 7

◼ Compound 7 is a novel 2-phenoxychromone.
◼ This is the first report on the discovery of 2-phenoxychromone from propolis.

ORTEP drawing of compound 7

T. Mitsui et al., Biosci. Biotech. and Biochem., 82(3), 417-421 (2018)
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Compounds
IC50 (µM) 

MCF-7 DLD-1 A549
(breast) (colon) (lung)

Novel 2-phenoxychromone (7) 174.4 65.8 81.9

3-O-methylquercetin (8) 16.7 16.2 34.2

3,6,4'-trimethoxychrysin (9) 50.5 17.1 19.9

3,6-dimethoxyapigenin (10) 41.9 31.0 47.0

6-methoxykaempferol (11) > 200.0 101.8 125.1

6-methoxyapigenin (12) > 200.0 > 200.0 > 200.0

 Anti-tumor activities were in the following order: compound 8 ≥ compound 9 
≥ compound 10 > compound 7 > compound 11 >>> compound 12. 

T. Mitsui et al., Biosci. Biotech. and Biochem., 82(3), 417-421 (2018)

Anti-tumor activities of the isolated 
compounds
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Summary and Conclusion
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Parana propolis
• An ethanolic extract inhibited human tumor cell growth in vitro. 
• Diterpenes, including a novel clerodane-type diterpene, were 

isolated in the extract.
• The isolated diterpenes exhibit the in vitro anti-tumor activity, 

and especially, the novel diterpene was the most potent.
Bahia propolis  
• An ethanolic extract inhibited human tumor cell growth in vitro. 
• Flavones and a novel compound, 2-phenoxychromone, were 

isolated in the extract.
• The isolated flavones and 2-phenoxychromone exhibit the in 

vitro anti-tumor activity, and the 3-methoxy substituent of the 
C-ring may play an important role in this activity of flavones.

In conclusion, Brazilian propolis could be a potential target for 
natural products with anti-tumor activity.
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