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Mutation Breeding of Monascus purpureus with High Productivity of Orange Pigments by Microwave Irradiation

XU Wei, FAN Zhi-cheng, LIU Yan-hua

(College of Food Engineering, Harbin University of Commerce, Harbin 150076, China)

Abstract: Microwave irradiation with water-cooling device was used for the mutagenesis of Monascus purpureus. The optimal
microwave power, irradiation duration and dosage for the mutagenesis of Monascus purpureus were explored by evaluating the
lethal and mutation regularity of Monascus purpureus. Results indicated that the optimal mutation conditions were microwave
power of 500 W and irradiation duration of 80 s. Under the optimal microwave irradiation conditions, a mutated strain W5S8
with the highest productivity of orange pigments was achieved and the color value of orange pigments from strain W5S8 was
16.38 U/mL, which was increased by 59.62% compared with the parent strain. Its productivity for orange pigments remained

stable after subculture for 5 generations or storage.
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Fig.1 Correlation of microwave power and irradiation duration with
lethal rate of Monascus purpureus
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Fig.2 Color value of orange pigments produced by Monascus
purpureus under the microwave power of 300 W and irradiation
duration of 90 s
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Fig.3 Color value of orange pigments produced by Monascus purpureus
under the microwave power of 400 W and irradiation duration of 90 s
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Fig.4 Color value of orange pigments produced by Monascus
purpureus under the microwave power of 500 W and irradiation
duration of 90 s
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Fig.5 Color value of orange pigments produced by Monascus
purpureus under the microwave power of 600 W and irradiation
duration of 90 s
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Table 1 Mutation rate of Monascus purpureus under different

microwave powers and irradiation duration of 90 s %
ESEIE] IERA RREAR HRAL
300 20 53 27
400 33 40 27
500 47 33 20
600 40 33 27

VE: Th# 500W AT 90s i 7 5 [ 5848 Bk G 5 b S8R W5S9. HiAt
A B A B R

222 il MR IA) X 41 i T A 2 B S
20
15

10

A I(UImL)

012345678 9101112131415

Btk

B 6 500W Rik4E MR 60s Btk =G RN
Fig.6 Color value of orange pigments produced by Monascus
purpureus under the microwave power of 500 W and irradiation
duration of 60 s
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Fig.7 Color value of orange pigments produced by Monascus

purpureus under the microwave power of 500 W and irradiation
duration of 70 s
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Fig.8 Color value of orange pigments produced by Monascus

purpureus under the microwave power of 500 W and irradiation
duration of 80 s
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Table 2 Mutation rate of Monascus purpureus under different
microwave irradiation duration and microwave power of 500 W %
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