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Abstract: A Monascus purpureus strain with a stable pigment yield was used to examine pigment production in different varieties of rice (namely,
japonica, indica, and glutinous), which were used as substrates for shaking flask fermentation. Growth of Monascus was analyzed by measuring biomass,
glucose content, and rice composition. In addition, the color characteristics and consumption safety of the produced pigments were evaluated by
chromatographic methods such as HPLC and TLC. The results showed that the extracellular color value of Monascus during fermentation of japonica
rice was the highest, reaching 19.07 U/mL at 505 nm, which was 2.28 and 2.53 times that of indica and glutinous rice, respectively. The intracellular color
value of Monascus was 947.46 U/g (505 nm) in indica rice after 3~4 days of fermentation, which was 1.24 and 1.33 times that of glutinous and japonica,
respectively. On the 6~7th day, the intracellular color value of Monascus after fermentation of japonica was higher, reaching 1762.80 U/g at 505 nm,
which was 1.41 and 1.86 times that of indica and glutinous rice, respectively. The late-stage fermentation of japonica rice was more conducive to the
accumulation of M9 pigments. The yield of six main Monascus pigments was measured by HPLC. It was found that fermentation of indica and glutinous
rice significantly promoted the accumulation of two orange pigments, O1 and O2, in the cell, yielding 5.00 and 6.31 times that of japonica rice on the 7th
day of fermentation, respectively. Furthermore, fermentation of japonica rice was found to be more conducive to the production of red (R1, R2) and
yellow pigments (Y1, Y2). Among the three rice varieties, japonica exhibited the lowest citrinin content during fermentation; therefore, it might be safer to
use japonica rice for fermentation and pigment production. In general, when japonica rice was used as the substrate for fermentation, yields of the red and
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yellow pigments were higher, while higher yields of orange pigment were obtained for glutinous and indica rice.

Key words: Monascus; Monascus pigment; color; rice variety
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Table 4 Color characteristics of rice fermentation of various varieties

KRSAr K EER 1A/ L* a* b* Hgp Cap MR E
3 92.07£0.01*  10.68£0.01° 2.38+0.02° 12.55+0.06° 10.94+0.02°  X4r
4 83.98+0.02° 20.37+0.02° 6.45+0.02° 17.57+0.02° 21.37+0.02° &4r
Ak 5 82.93+0.01° 22.15+0.02° 6.69+0.01° 16.81£0.01° 23.14+0.02° K4
6 86.65£0.01° 17.65+0.01¢  4.86+0.01° 15.40+0.02° 18.31+0.01¢ e
7 85.58+0.04° 19.59+0.05° 4.48+0.01Y 12.87+0.03¢  20.09+0.05° Rer
3 87.03£0.02°  16.82+0.02° 7.31+0.02° 23.48+0.02° 18.34+0.02°  AFL
4 86.04£0.01° 17.67+0.01*  9.45+0.02° 28.15£0.06" 20.04£0.02°  #4r
FAN 3 5 89.57+0.01° 13.07+0.02¢  6.23+£0.01° 25.50£0.01° 14.48+0.02°  A%ir
6 88.88+0.02° 13.9240.04° 6.0120.02¢ 2335+0.01¢ 15.16+0.04° i
7 95.05+0.03"  6.44+0.03°  1.5840.06° 13.76£0.06°  6.63+0.06° itad
3 91.62£0.03* 11.10£0.06° 3.58+0.03° 17.87+0.01° 11.66£0.07°  X4r
4 88.51£0.04"  14.55£0.05° 6.89+0.01° 25.33+0.03" 16.09+0.05°  AFLr
FEe N 5 89.62+0.02° 12.70£0.04° 5.94+0.02° 25.07+0.01° 14.02+0.04°  AHL
6 91.23+0.03° 11.37+0.06° 4.47+0.03¢ 2148+0.01¢ 1222+0.06° FAFL
7 86.65£0.02° 17.01£0.02° 7.67+0.02 24.28+0.02° 18.66£0.02°  FAFLL
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