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JR K {2 21 i 8 MPs —7 ( Monascus fuliginosus
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(i) , K RERHE R 2 | Tk S B (b
90, RETRATABRAE HiR (A5 ) , Rt
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2RI B SR AL L R 22 2R R B R B, PR B
250.0 g, A 1 L 2&187K ,60 CHHIEKS 4 h, i1t iE )5
TR B 2 12°Brix, A 3.0 g Biflg, T 121
C 0. 1 MPa 454 F X 20 min,

P57 55.6.0 ¢ #4505 2.0 g HEHPR L0 g
NaNO, .1.0 g KH, PO, 0.5 g MgSO, ¥ T 100 mL 7%
TRKIF 3 2 250 mL HEJE I, 8 )2 2b A Al 4R Jz 4R
F O, F 121 °C 0. 1 MPa 5% F K 20 min,

[ R G 3R 56 .25, 0 ¢ KROK FIZEIB K 4 it i
o 12 176 % 3 FIR3 12 h K I 1 5 28 A4 B
o UM 12 mIL ZE4K T 121 °C 0. 1 MPa 54 R K
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25% , I AAH R 0 A 2808 K, 72 I R IR 12 h,
WiTJa R AL, B 12 mL 2848k, F 121

°C 0. 1 MPa 44 F KP4 20 min,

IIMTCAIL IR ) A R e 97 8. 25. 0 ¢ FOKAN
[F) S (A 2 AR KA E S0 MR 12 h KK R 2
HEH D AR S i NH,NO, Y ZE 18K 12 mL,
NH, NO, 78 Il 2 46 BE 43 531 o~ o1 3t 43 %2 0. 5% 1. 0%
2.0% ,T 121 °C 0. 1 MPa %% F K 20 min,
1.3.2 EAFK

FHRAFET 4 C VKA B PR R e84 TAE & AT T
A4 30 CHEFRAEREFE 48 h,

1.3.3 #TRe% &
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(4 TR AR AT T, FH G A 2 b PR A ) 07 o i At
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fEIRFE R L 7% 36 h, FH I ER T Eob s 3 o 4,
P TR E 2 10°4/mL,

1.3.4 B AREZH&

PEIRYR G 55 7210 AL 5 I Fh I8 H SUZ 20 A 1o 08
HZZ RG2S e I 05 35 5L R0 7% Din e ] 25
KRR B E A 10 mL B, S E T 30
CREFRT dJG, BT 25 CHigf 14 d, BRAFES E
175 YCPATSES
1.3.5 BEXABEARRAEOREZHNT

SFREL 1 g(RERAE) 0. 01 ¢) KoK BRI, Gk
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CIHM 1 h JFEAES A AR E RNUE R, B
FE S 3 AT
1.3.6 MK & MPs #9323

60 CHET KWW o IR, o sk Bl . o & e
PN JE L 200 Hfii, AERFRE 0.50 ¢ A 10
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FHRS WA HERE I HL 1 ~ 2 mL $EEUR, B IAFR
3L T5% W BT WO REFR IO, SR 58493t
FETHI WG R IOt B HI7E 0.2 ~ 0.8, LA
T5% & T W R 2, 3k B4y i AR 3% 8 8 (410
nm) (465 nm) FIZLAA (505 nm ) 4G I 87 00
EEf, amiTE R (1),

S=AxV/mxn (1)

(1) S R EN, U /g A, RS IO
&V, RE SRR BUR R, mLy m, BESL A, g5n, 32
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5 ~100 wg/mL &R R R UF,

MKA PRI L MERFR L 5 mg MKL bRl il (5
2 0.000 1 g), F 0. 1 mol/L Y NaOH ( /& FH /> %k
50% NG ) & 25 2 50 mL,50 C /K 1 h, #7H
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it , B EA E R I ETTER , PRI AR S50 AT 285 e T A
o R AR B M K, R BE A DR o AU AT
M R 1,
F 1 ESEREEEURR S AR
Determination of nitrogen content in SSF substrate
PP/S oM itk

w(%)/(mg-g~') 10.93x0.16

Tab. 1

77.71 £1.86 43.02 £0.85
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WA SR anE 1,

2L MPs =7 DhROK Sy [ 285 A T L Joie Bsf A
PR B 5, 410 nm I 5E (A 5 F) 638 U/g,
W25 SR T N o (R B, S TR I g K
1% 77 ) € A 5 0 R ZE A L 4 5 S R R (P <
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Tab.2 Effects of inorganic nitrogen and organic nitrogen on yield of MK and MPs

w(NH,NO;) /% w(MK)/(pg-g™") w(MKA) /% R1 Y1 Y2
0.5% 502 +81 47.4 1886 =351 3648 £707 4278 866
1.0% 766 =103 51.0 1113 £405 2448 +825 2082 £673
2.0% 1 047 +64 46. 6 709 +166 1253 +190 883 +115
15% Hik 1555 +164 67.9 1468 +496 1033 134 778 £113

ZEAAYITIE 3 3 2 B BHLAR NH,NO, ¥
I gy RGBT MK #75(P <0.05) , Y
NN 2. 0% NH,NO, R, MK B =ik E] 1047 pg/g,
€6, 2R 77 R BE T B, 5 ROK B k) B A AH L

RI. Y1, Y2 WA R R T 93% 82% 94% ., %
248 L5 RO I 8 o 3 A X MK R 2 3
(18 M R0 58 4 — B30, U I OR35S v % o 53
SO, AT MK FE G TR s S R A R B 4
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Fig.4 Scanning electron micrograph of SSF products
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Effects of Two Auxiliary Substrates on Yield of Monacolin K and
Monascus Pigments in Solid-State Fermentation of Red Yeast Rice
SHI Cheng, WANG Xiao, GAO Jiaxin, WANG Xiaolu, LI Peng, WANG Changlu, CHEN Mianhua”

(College of Food Science & Engineering, Tianjin University of Science & Technology,
Tianjin 300457, China)

Abstract: Monascus spp. produces various secondary metabolites such as Monacolin K ( MK) and
Monascus pigments ( MPs) during fermentation which were beneficial to human. In order to obtain a
certain amount of MK and MPs at the same time, the solid-state fermentation (SSF) of Monascus MPs-7
on the rice substrate with the addition of different concentrations of soybean meal and soybean dregs was
explored. The yield of the two metabolites were analyzed, and the influence mechanism of auxiliary
material was also explored. The results showed that adding two kinds of auxiliary material as fermentation
medium promoted the yield of MK. However, the yield of MPs was inhibited. When soybean meal
addition was 15% (mass fraction) , the production capacity of MK was the highest, but almost no MPs
was produced. Addition of 15% ( mass fraction) bean dregs as fermentation medium increased the yield of
MK and in the meanwhile maintained a certain yield of MPs, and the cost was lower than that of soybean
meal, which was more suitable as an auxiliary material added to the SSF of Monascus. The study showed
that nitrogen content of the substrate could affect the accumulation of mycelium during the SSF of

Monascus , thus affecting the production of secondary metabolites.

Keywords: solid-state fermentation; soybean meal; soybean dregs; Monacolin K; Monascus pigments;

nitrogen source
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