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Antioxidant Properties of Red Yeast Rice (Monascus purpureus) Extracts
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Abstract

Red yeast rice (RER) has been used in China for centuries for its medicinal properties and is an increasingly
popular alternative lipid-lowering treatment. This study was carried out to estimate the antioxidant properties
of RER extracts. The ethyl acetate extract exhibited the DPPH radical scavenging activity of 85% at 0.2 mg/mL
and ICs 0.13 mg/mL. A significant proportion of hydroxyl radicals in a cuvette were scavenged: 44.2% at 2.5
ng/mL, 74.1% at 5.0 pg/mL, and >100% at 10 pg/mL. The HepGs: cells pre-treated with RER ethyl acetate extract
reduced the hydroxyl radicals significantly compared to the control cells. Oxidative DNA damage was measured
using a Comet assay. The RER ethyl acetate extract did not induce any DNA damage per se, and appeared
to enhance the resistance to DNA damage caused by an oxidant challenge with H20., whereas lovastatin increased
the level of DNA damage in the cells in both the unstressed (no oxidant) and those stressed with H2Os. The
relative gene expression of the antioxidant enzymes in HepG: cells were also affected by the RER ethyl acetate
extract. The HepG: cells were pre-incubated with the RER ethyl acetate extract, and then stressed with H20>
or left unstressed (no oxidant). In the unstressed cells, superoxide dismutase (Cu/Zn SOD) and glutathione perox-—
idase (GPx) were increased significantly 3.25-fold and 2.67-fold, respectively, whereas in the stressed cells,
the catalase (CAT) level was increased by 4.64-fold and 7.0-fold at 5 ng/mL and 10 pg/mL, respectively, com-
pared to those of the control. From these results, RER appears to be effective in suppressing oxidative stress.
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medium(DMEM) S AF&-314] 5% CO», 37°C incubatorof] A]
Hjj ¥t At

DPPH radical &7

1,1-Diphenyl-2-picrylhydrazyl(DPPH) radical &7 &<
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Hydroxyl radical &7 %2 fluorescent probes& AF-&3}
o cuvetteoll A4 (14), 18] 11 HepGy cello A (15) Z+zt =3 3}
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Em 435 nmoll A & 3333 = A (F-4500, Hitachi, Tokyo, Ja-
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DNA £=4H(Comet assay)
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Table 1. Nucleotide sequences of PCR Primers used for semiquantitative RT-PCR of the antioxidant enzymes

Target name Primer sequence (5'—3’) mRNA (bp)
B-Acti Forward: CTA TGA GCT GCC TGA CCG TC s
ctn Reverse: AGT TTC ATG GAT GCC ACA GG
Forward: GTC GTC TCC TTG CTT TTT GC
Zn/Cu-SOD Reverse: TCT GCT CGA AGT GAA TGA CG 131
GSILPx Forward: GTC CAC CGT GTA TGC CTT CT o
Reverse: ATT CTC GAT GAG CAG CAC CT :
Forward: AAG CTG GTT AAT GCG AAT GG
Catalase 75

Reverse: CAA GTT TTT GAT GCC CTG GT
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Fig. 1. DPPH radical scavenging activity of the RER extracts.

Table 2. IC5) of DPPH radical scavenging activity of the RER
extracts

Sample 1Cs (mg/mL)
Ethyl acetate extract 0.1340.01"
Methanol extract 0.434+0.03
Butanol extract 0.62+0.05
Hexane extract >1.0
Water extract >1.0
Vitamin C 0.0440.005

DValues are mean+SD.
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10 pg/mL)2] DCF fluorescence A4 Ad&S =33 23}
2.5 pg/mLol| Al controloll 13l Z+2} 44.2% %} 17.7%, 5.0 pg/
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Fig. 2. The hydroxyl radical scavenging activity of the RER
extracts.
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Fig. 3. The hydroxyl radical scavenging activity of the RER
ethyl acetate extract in HoOz-treated HepGa cells. Different
letters indicate significant differences from one another (p<0.05).
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Fig. 4. Effect of the RER ethyl acetate extract on DNA dam-
age in HepG: cells treated with or without H2O2 by comet
assay. Different letters indicate significant differences from one
another (p<0.05). 'p<0.05 by Student’s t-test between the un-
stressed (no oxidant) cells and the stressed (HzO2) cells. ns: not
significant.
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nificant differences from one another (p<0.05). ns: not significant.
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2 1247 AA s HO2(1 mM)ell 1213 A 2] 3ke] 243}
2EY2E 713 AlEQ 7% controlell B8] CAT+= 5 pg/
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