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Antioxidant Activity and Radioprotection of Two Flavonoids from Propolis
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Team for Radiation Food Science and Biotechnology, Korea Atomic Energy
Research Institute, Daejon 305-353, Korea

Abstract

Two flavonoids, 7- O-methyl-3' 4’ -didehydroxy quercetin (MDQ) and quercetin, isolated from Chinese prop-
olis, which is the generic name for the resinous substance collected by honeybees from various plant sources,
were tested for their antioxidant activity and protective effect against radiation-induced DNA damage in mouse
lymphocytes. In antioxidant test, both compounds provided a dose-dependent scavenging effect on DPPH
radical and a dose-dependent inhibitory effect on lipid peroxidation in mouse liver. Quercetin showed stronger
scavenging and inhibitory effect than MDQ, and it also provided strong inhibition on superoxide anion radical
generated in xanthine-xanthine oxidase system, but there was no inhibitory ability for MDQ. In comet assay
using single cell gel electrophoresis, MDQ and quercetin showed a protective effect against DNA damage
caused by gamma irradiation. They reduced DNA damage to 54% (p<0.01) and 53% (p<0.01) at 25 nmol,
respectively. These results suggest that free radical scavenging seems to be associated with their catechol
form on the B ring, and radioprotection appears to be a likely mechanism of antioxidant activity by these

flavonoids.
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Fig. 1. Chemical structures of 7-O-methyl-3’,4’-didehy~
droxy quercetin (MDQ) and quercetin from propolis.

Table 1. Spectroscopic and mass data of MDQ and quercetin
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Fig. 2. DPPH radical scavenging activity of MDQ and quer-
cetin.

EDA (electron donating ability) =[(1 —absorbance of sample treat-
ment at 517 nm/absorbance of control treatment at 517 nm) X 100].

Data were presented as means*SD (n=3).

12777} 1284 ppmeil A} 2C o2 242 A E5iqic} 2 A5
E nlet o 2 PP02+ 7- O-methyl-3’,4’ -didehydroxy quer-
cetin(tMDQ) 2.2 FA % on] PPO3e 3t T2 54 ol A]
¢ 'H 2 “C NMR datas 8 2](23)9] #4172 7o} v] as}
RS o A& Q) querceting} U #3t¢icH(Fig. 1, Table 1).
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7-O-methyl-3' 4"~
didehydroxy quercetin (MDQ)

Quercetin

39 (s, 3H, OCH3), 64 (d, /=15 Hz, 1H)
6.8 (d, J=1.0 Hz, 1H), 7.5 (m, 3H),

'H NMR

(DMSO, 500 MHz)d 8.2 (d, 2H)

55.8, 91.8, 97.7,104.4, 127.7(2C),
128.4(2C), 129.9, 131.0, 137.4,
145.8,156.8, 160.9, 165.5,176.2
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BC NMR
(DMSO, 125 MHz)d

MS (m/z)

6.2 (d, /=35 Hz, 1H), 6.4 (d, J=30 Hz, 1H)
6.9 (d, J=14.0 Hz, 1H),

75 (dd, J=35 140 Hz, 1H)

7.7 (d, J=4.0 Hz, 1H)
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Fig. 3. Lipid peroxidation inhibitory activity of MDQ and
quercetin.
Inhibition (%)={(1 —absorbance of sample treatment at 532 nm/

absorbance of control treatment at 532 nm) X 100].
Data were presented as means£SD (n=23).
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Fig. 4. Scavenging activity of MDQ and quercetin on super-
oxide anion radical generated in xanthine-xanthine oxidase
system.

Scavenging activity (96)=[(1—absorbance of sample treatment
at 560 nm/absorbance of sample and xanthine no treatment at
560 nm) X 100}. Data were presented as meanstSD (n=3).
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Fig. 5. Protective effect of MDQ and quercetin on radiation-
induced DNA damage in mouse lymphocyte.

NC: normal control, RC: radiation control.

TM (tail moment)==(tail mean—head mean) X tail %DNA/100.
"p<0.01 compared to radiation control.
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