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Optimization of fermentation process conditions of polyphenol-enriched
highland barley monascus rice and its antioxidant activity research
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Abstract: [ Objective | This study aimed to provide the basis for the development of highland barley monascus food.[ Methods| Using
highland barley as raw material, the suitable monascus strains with rich polyphenols were screened out, and the fermentation process of
highland barley and monascus rice was optimized. The composition, content and antioxidant activity of polyphenols in highland barley after
fermentation with monascus were determined by LC-MS/MS.[ Results ] Based on the contents of polyphenols and flavonoids, the suitable
monascus species ACCC30352 for the enrichment of polyphenols in highland barley monascus rice fermentation was screened. The
optimal fermentation process for polyphenol enrichment of highland barley was determined by orthogonal experiment as follows: 10%
inoculation amount, pH 5 of soaking water, fermentation at 25 °‘C for 18 d. The contents of total polyphenols and flavonoids were

124.03% and 196.58% higher than those of unfermented highland barley, respectively. Compared with unfermented highland barley, the
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increase of phenolic substances in highland barley was mainly free phenolic acid and free flavonol, which were 2.28 times and 1.12 times,

respectively. Among them, benzoic acid, syringic acid, vanillic acid, protocatechuic acid, p-hydroxybenzoic acid and ferulic acid are the

main characteristic phenolic acids in highland barley monascus rice, and rutin and catechin are the main characteristic flavonoids in highland

barley monascus rice. The DPPH, ABTS free radical scavenging capacity and FRAP reducing capacity of the highland barley were 1.39

times, 12.48 times and 2.65 times of the unfermented highland barley, respectively. Endoglucanase, -glucosidase and acid protease

secreted by monascus play an important role in increasing the content and composition of phenolic substances in highland barley.

[ Conclusion ] Monascus fermentation can significantly increase the polyphenol content and antioxidant activity in highland barley.

Keywords: highland barley; monascus; polyphenol enrichment; fermentation; antioxidant activity
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Figure 1

Effects of four species of monascus on polyphenol and flavonoid contents in highland barley
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Figure 2 Effects of fermentation time on polyphenol and flavonoid content of highland barley monascus rice
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Effects of monascus inoculum amount on polyphenol and flavonoid content of highland barley monascus rice
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Figure 4 Effects of pH of soaking water on polyphenol and flavonoid content of highland barley monascus rice
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Figure 6  In vitro antioxidant activity of highland barley and polyphenol-enriched highland barley monascus rice
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T RRLT K B 2 T b T (e s N &5 A ) N
Wik Bz 38 Qi 8 AU AN 45 5 280 & it 38 i 40k B 3% (P<<0.05)

O3 90 R e B9 90.60,4.19,2.10, 1.50 /% . Hirp
TRULZS R 77 B2 K 1Y 32 2R F 1 8 R 28 ) 0, (1
PR K LA 3 G B ) 5 ik 0 R TR e
(P<<0.05) . MEAh, 54 & 55 BAR e, 35 B0 il ko L
F R (AR KA, 7T BE & — 20 19 25 4 B 0 A 210 i
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IR A7 76 HE A FH B A 40 SR AT e
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Table 4 Phenolic composition of unfermented highland barley and polyphenol-enriched highland

barley monascus rice ng/g
ik e &K BT R g AN
i 7 ERegl e 1 e gl
1 iR e calivy 0.68+0.05° 0.57+0.02 1.29+0.16° 0.99+0.06"
JEILES R 3.8240.15" 1.06+0.01¢ 6.5840.07" 1.184+0.00¢
T 52 7.40+0.33" 0.98+0.01° 13.914+0.77 1.0540.05°
THER 1.4440.05 0.36+0.01 23.79+0.32° 0.64+0.01°
KR 6.5240.41° 4.49-+0.34¢ 8.95+0.21" 3.98+0.43
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Figure 7 Changes in the activity of various hydrolytic enzymes during highland barley fermentation
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