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Optimization of Mixed Fermentation Conditions of
Oat Bran and Red Yeast Rice Powder
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Abstract: Oat bran was used as a substrate, and red yeast rice powder was added to provide fermented
bacteria for mixed fermentation. The effective lipid-lowering ingredients in the mixture were used as
evaluation index, and the fermentation process conditions (fermentation time, fermentation water pH, and
amount of red yeast rice powder) were optimized by a single factor experiment. The results showed that the
optimal fermentation time was 72 h, the pH of the fermentation water was 6.7, and the amount of added
Monascus powder was 10 g. Under this condition, the contents of monacolin K, Monascus pigment, and
B-glucan in the fermentation product were 3.76 mg/g, 27.58, and 3.31%, respectively. Compared with the raw
mixture of oat bran and red yeast rice powder, monacolin K and Monascus pigments increased by 38.2% and

23.0% respectively, while B-glucan only decreased by 41.2%. The fermentation product contains three kinds

B 2020-11-21

HEEWA: EERMETFE” WHAKFE (CARS-07-E-04)

Supported by: Earmarked Fund for China Agriculture Research System (No. CARS-07-E-04)

EE® N WU, L, 1996 FliE, fEEAE, SRR RETAR S A TR . E-mail: 1723733568@ qq.com.
WIHAEE: W5, B, 1964 4E A, ¥, IR R eEhiE SEYEA TR, E-mail: lizg@cau.edu.cn.




EYTIE

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

E29% 2021 F F3H

of high-fat lipid-lowering ingredients at the same time, and it is meaningful for the comprehensive utilization

of oat bran and the development of lipid-lowering functional foods.

Key words: oat bran; red yeast rice; fermentation; lipid-lowering ingredients; monacolin K; Monascus

pigment; B-glucan
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Table 1 The influence of different fermentation
time on monacolin K content

KEERE/h BRI A/ (mg/g) BRI/ (mg/g) R /(mg/g)

0 0.95+0.01a 1.77+0.01a 2.72 £ 0.00a
24 1.09 £ 0.03a 2.27 £ 0.04b 3.35+0.07ab
48 1.15+0.29a 2.54+0.21bc  3.69 = 0.49ab
72 1.00+£0.41a 2.90+0.34cd  3.89 £ 0.66b
96 1.14+0.31a 3.11+0.17d 4.25+0.48b

TE: FRES S i RS i | SRR IR R IR AL 4 T Ak K
FRE NERBIBEN NI AR K AR, BEAIAR K S i [/
BT R F BA BEEZESR (P<0.05),
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*2 AEXBHENIHERSE (BLEE) /N
Table 2 The influence of different fermentation time on
Monascus pigment content (absorbance value)

R EERT[E]/h 500 nm 8=
0 952+0.03a 577+020a 7.13+027a 22.42+0.45a
24 1025+£0.09ab 5.68+0.06a 7.10+£0.09a 23.03+0.19a
48 11.41£0.65bc 6.46+027b 7.82+0.27b 25.69+0.82b
72 1213£121c  698+036c 846+0.39c 27.58=1.81b
9% 13.68£020d 7.29+0.08c 884+022c 29.81+0.26c
. 400, 470 F1 500 nm S BRI LT B @GR BO AR
LI (0 K AE 400, 470 FI 500 nm ZEAYWGRE ; S F R =Fk
NI (6 21 i (6 R OB Z AL, [/l — 31 s SRR R B
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g
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[<= X
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: ]
0 24 48 72 96
KR IE]/h

1 FAEEEMEX p-HEESEHNZM
Fig.1 The influence of different fermentation
time on B-glucan content

T POCFRIRR & BA REE2ZER (P<0.05),
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Table 3 The influence of different pH of fermentation
water on monacolin K content (mg/g)

pH  MEER  AREEE il
4.0 0.78£0.13a 2.65+0.24a 3.42+0.37a
5.0 0.85+0.10a 2.84+0.11a 3.69+0.21a
6.0 0.78 £ 0.08a 2.72+0.08a 3.50+0.16a
6.7 1.00 = 0.41a 2.90+0.34a 3.89 + 0.66a

e RAG R AERESE . BEIRIRER RIS N A K
T, AEEREYI AR K S8 MBS K S, [Fl—5
BERRIE HA 2R (P<0.05),

x4 AEXEBRAKpHMAMBERESE (BXEHE) KXW
Table 4 The influence of different pH of fermentation water
on Monascus pigment content (absorbance value)

pH 400 nm 470 nm 500 nm B
40 1159=1.17a 6.47+0.34ab
50 1133+028a 6.24+0.19a
60 11.57+1.00a 6.52+022ab 8.05+03la 26.13+152a
6.7 1213+12la 698=036b 846=039% 27.58+18la

T : 400, 470 Al 500 nm 43 A% BT M B (A 03 | Rt 3R

LA ETE 400, 470 A1 500 nm ARG MEFRR =/

AT LT (0 B WO RE 2 R, [ — B v B SO N [l A

BEE (P<0.05),

7.95+0.55a 26.01 +£2.03a
7.84+0.28a 25.41+0.69a

8 —

a
r a a
] I b
0 i
4.0 5.0 6.0 6.7
pH

B2 FAELEMAKpHX B-HEESENZMN
Fig.2 The influence of different pH of fermentation
water on B-glucan content
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2.3 41 g R IR N = Xt & B PR 9 TR PR B AR 4
spA

21 R VS 0 e 2 2 T e R v 1 i 1) 4 o
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o WAL RERTE A Y h Sy nl bk K & &) it
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5 AL, BELMUR B INER N, &R a s
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0.05 ). ZL I €8 2% A S5 12t 5 RE X S i 1) 722 Ak 34
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Br IR rh B e R e s A R, B SR Y
A 0.25% (& 3 ); HERINE N 10~20 g
B, B-HISRAHAY SR 3% Ay, SEARH PN

TEG RO fh b p- RS & (2.64% ~3.35% )
0 () &5 SR AR LT . A FH G 88 2 AT 0 otk 2 1
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Table 5 The influence of different additive amount of
Monascus powder on monacolin K content

LB R AR

‘ Bit(mg/g) XTI L
{?ﬁﬁﬂﬁ/g (mg/g) (mg/g) n/(mg/g) =P 1h==¢

5.0 0.83+0.02a 2.09+0.10a 2.92+0.09a 2.21+0.01b
10.0 1.00+£0.41la 2.90+0.34b 3.89+0.66b 1.84+0.48ab
150 0.79+0.07a 3.45+0.25¢c 4.24+0.32b 1.60+0.19ab
20.0 0.77+0.06a 3.77+0.10c 4.54+0.13b 1.51+0.07a

T PRAE R NERE S SRR R IR BB ] Ak K
B ONBRBIZENATAR K S SN RTRR K S A
= ( KRG ST K & - KRR & S5
NTTAR K ik ) SR RERTIR S W B AT AR K i [R5
YT RN H AA REEZESR (P<0.05),

I o

Ro6o TARLHMAMEMIHERSE (BAEEHE) KW

Table 6 The influence of different additive amount of Monascus powder on Monascus pigment content (absorbance value)

2 R T i /g 400 nm 470 nm 500 nm B AEXT 3 o £
5.0 8.19 + 1.07a 3.92+0.37a 4.64 +0.25a 16.75 = 1.59 0.28 +0.12¢
10.0 12.13 £ 1.21b 6.98 + 0.36b 8.46 + 0.39b 27.58 + 1.81b 0.21 +0.08a
15.0 14.16 + 0.74¢ 7.94 +0.38¢c 10.12 + 0.64¢ 3222+ 1.61c 0.25 = 0.06b
20.0 15.48 + 0.55¢ 9.04 + 0.45d 11.48 +0.58d 36.00 + 1.55d 0.21 +0.05a

H: 400, 470 F1 500 nm 435X R LT Hh 85 6 (0 K | B AR LA 0 K AE 400, 470 1 500 nm AR B9 IROEREE ; E R TR =R OR A B
Ll @ EWSEEZ R, W= h X FRAR G B BEHEEER (P <0.05), MxHEmE= (XBERREAYTEAMGRESR- &
ERRA YRR S E) /kERRGYh BaihaE SR, PR SCFREARE B B E %R (P<0.05),
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g 8- e
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% 2 _ l
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5 10 15 20
AR g

B3 AELHBHMER p-AREXENZI
Fig.3 The influence of different additive amount of
Monascus powder on B-glucan content

I T EEARRE A BEMEZESR (P<0.05).
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TR BB (3.31%), BRI K, 20
e 240 B THE 3.76 mg/g . 27.58, HIM AT
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