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Abstract Monascus spp. are important medicine and food homologous microbial resources in China and Monascus
pigments (MPs) are a kind of their main secondary metabolites. The studies have showed that glycerol could be en-
hanced MPs production, however, the mechanism remain unclear. The effects of glycerol compounding with glucose or
sucrose on MPs production by Monascus spp. were observed and studied, taken M. pilosus MS-1 as experimental
strain. Glycerol compounding with glucose or sucrose in synthetic medium without carbon source, the MPs yields and
their components, biomass and pH of fermentation broth were analyzed with spectrophotometry, high performance lig-
uid chromatography etc. No marked changes of pH in fermentation broths and biomass (P >0.05) but significantly
decreased total color value were observed when glycerol compounding with glucose (P >0.05). The pH of fermenta-
tion broths decreased significantly but the biomass and MPs yield increased significantly when 2 g/L or 40 g/L glycerol
compounding with sucrose (P <0.05). The MPs yield was 16.5 times the yield of that sucrose using as the sole car-
bon source when 40 g/L glycerol compounding with sucrose (P <0.05), and the MPs homologues also increased.
There was a selectivity of carbon source sorts when glycerol to improve MPs production under the culture in synthetic

medium. The results could lay a foundation for the mechanism study of glycerol on MPs production by Monascus spp. ,
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and also provided theoretical support for using glycerol in MPs production.

Keywords glycerol; Monascus pilosus MS-1; Monascus pigments (MPs) ; carbon source

£L I (Monascus spp. ) , XFRELMI% , & —Fh
Rl IR Y ot . H R B ROK 55 iUk
P AR 877 A5 PR DRy 2L, A e B AT 3T T4 Y
S WEFE I, 20 R A T R R T RE
PEACH ™ W a0 20 il (8 3 ( Monascus  pigments,
MPs) B4 1] bk K( Monacolin K) \y-Z & T 2 . di-
merumic acid 25121, {FHE4M2L ) B AT Ao
A R —Hh 5 % (Citrinin ), JUT 75 3 21 il
dnt o BRI R A Rz L P
SR A B MPs, MPs [l HIAE £ a4 €057
Hb, 3 AR A A b A R £ 5O T H
FIRR AR e ta L Boh, MPs 18 HLA 22 Fh 2L BTG
Ve, WL SRS U RIS TIRE S . HAT,
AR P [ 25 A o B AS R B A 7 MPs, [ R
T 7 MPs A7 AR N 9wy 38— 3 2255 )
L TR A T A 7 MPs U] BLA 148 B ol S
Lo m S A o PR, SR PSS R e A
MPs RIS W o AER RS KB AE ™ MPs
R, AR Z R e i | MPs (1977 &, a0t
PR IR AL AR B SR B TR S g 3R A - (I i R
) U8 G A B AR (AR TG fo T S A T RN G AL
BRI ) 21275 A5 9F 9 % W, R S kU [
I A 00 il e 058 v, P TR AR A A R 5
JEATHR A LTRSS 1 MPs 7= 210
AWFFEIESE , H AT 200 1 7R W8 3 T8, 3 1]
S5 A AT A g 4h
W, LIANTB L1 B ( Monascus pilosus ) MS-1 SRy 5E
Wbk, ERE IR AN 2 /T Hl B Al g 25 4
LB ™ MPs, 7501 40 o/ L H iy S @A 5 )
e, BT B 7 MPs P8 35 3L R cenR FnZS A4 3L R
PKSS ({9335 i 4R (P <0.05) ™k 53¢
FRARE Fp AT 2 e e 2t T AR e S MPs 7
BERIAE L AR, A H I 2T T MPs
VR IBLI 20 i A i . o5 A, A SR 2 th B A
HIM T 52K 2 2R F R AR B 97 3 sl ok A s 97
FEL T A AR A AT T S AR ML Y
WFFE o A TE R B LS 77 56 B % 20l B ) &%
B, H i 5 2 e U5 A W A I X 2 it
MPs F5Z0 0N 5 O BB LAY . A5

DAL MS-1 2B bk, % 5846 & 1
BEFRIEACAE T, Hih -5 A Rl ( A K AR s
FrHE o UE 52 H 5 R A 4 ] e R A il
MPs) 42 4 %21 1 5 7 MPs (5200, ABFSE 7]
PRI ML 20 Ml B8 7 MPs 97 FI LRI 4R 41 2
% H AT MPs A = LAEHE R

1 Mok 57

1.1 ##

1.1.1  s=## MNBLEE (Monascus pilo-
sus ) MS-1( CCTCC M 2013295, v [ #1761 35 4y {5
JECHFC ) ELH ™ B AR

112 340k (DPDA Figidh: B8 200 g Uk
R B VIR 2 em® f9/NER, T 1 000 mL 7K
20 min, ¥ A0 5 3 08 IR N ZE B OK b 2 &
1 000 mL,pH H 4K, it A %50 20 g, i 4F 2]
J& ARG 20 g, S8 AR AL 5 702 iR
H, A 100 mL, 121 °C K 20 min, Q& R 55
LA IR 10 o/ L, L/KBRIREE 0. 17 o/L, iR
ATH L /L AL 0.5 o/ L, BRI EK 0. 05 g/
L, pH 2 6.0,121 CKH 20 min ( {45 3L 56

BRI ) o
1.1.3 RXAMREE OB iR JOK OB %

B RERE H O R RN LK ER B SR R
PR Ak IR A — 8 AR R AL AN IR, Ho
CIEFIWEIR G2l , A ot i, [ 25 48 A Ak
2R BR A ]

1.1.4 MBELHEE IR (UVISAN,
AT A TR A F]) 5 mRORAE S (Ag-
ilent 1260, ZHEA R A BRA E] ) 5 850 HL ( Anke
TIL-18G-C, i & 5= R 22 AU A% ) ) 5 IR % 55 97 40
(HZQ-F160, W5 /R TH AR BE L FHORIF A IR A
A)) s AW TR G (BCM-1300A, JRgH e 248 1%
A)) ;pH 71 (PHS3C, LifpkG B RL2A A BR AT o
1.2 Fi&

1.2.1 AT & &R SA 8 W
10 mL TR KK 28 C 555 10 d (121l 7 PDA 4}
T _E TR TFUE T, U8 AR B 38 2R 1) T TR 4 TR O
PR AL T U A 10° efu/mL" " 1L 10% (AR



30 ™Mo WY

-
oAk &E

39 %

OB N A B AR 50 mL K EERE
FrEERY 250 mL =) ,30 C (120 v/ min }55% 3
d J5 , IR BE R 25 °C , qkeRis a5 14 d,
1.2.2 5 HHBA LW g L% pH,
A W8 B MPs 9% 00 TERTERTTRIL 000
60 o/ L %4 .60 ¢/ L #2051 2 ¢/ L H .60
o/ L A 40 o/ L Hl, R RS 1.2.1, 3%
3 PATE . AR R pH 1 MPs (15317
TSR 12] o REEES ARG 53 85 R IR S
L2 e B EERAR TR & pH H, FHZE R
2Rk R IR T 6 R TR 224K 55 CHtT %
fEE S A Y. KT TR AR o 1 A 22 AR i
% 80 HH T MPs 534, # 10 mL 75% LEEfIA
B 0.3 g [HLZZIRM AR B DA b, R PRI L
h, BB 22 R BGE T 8 000 r/min #.0> 10
min, BEIE I E 505 nm WO BE(H (ANA W2,
T R R T AR 5 P 22 R B B, B R IL OD (B AE 0. 2
~0.8) FFit e, amiti.

R EM (U/L) = 0D x Fi B g x 1 4~ =
FAE TS & IR AR AR % 20

W2z AR A (U/L) = 0D x M B A 4L x
10/0. 3 x 1 A= fAi P i P & x 20

SN (U/L) = RESREMN + mLik o)

R AR 1260 AR, AR BRI
75 ( Photo-diode Array Detector, PDAD) \Inertsil ODS-
3 {43 (4.6 mm x250 mm,i. d. ,5 wm) 5341 MPs,
538 MPs (R BSIAH R O = 7K @ 0.5% TR =55 -
42 2 3 % 1 mL/min, $EE 25 °C, #EAEH 20
pLU L MR R B R S 0 R I KR
WK B AE RS, oA LR R A
1.2.3 5 H EMERENEL ATl B KB
& pH £ F R MPs 4%k JER B FR 5
Gy 60 o/ L A 2 b5 .60 /L FEME, P W 2
BRI ES na 3 BEE 0.2 .40 o/L(JE
6 PhEEFRILIEL Ty ) , e fh BE IR SRR 1. 2.1 KB
3 VAT L, 4T &KW pH {H, Wi K&
MPs, JiEfA] 1.2.2,

2 RN

2.1 HOEHERESHAMHLER pH. &
WERK = MPs KT
TR BEREFRIE PO 2 ¢/ L A 40 o/ L H

SRS A, LA R D M — B R ) Ak B DA Xof
Mo MM A BER pH A i S A, S5 R AN TAT 1
FE 2 FiR,

B 10
E\EF
§
kit
R / (g L)
EF1 HhS5EEESAMEAERE pH REVENZI

Fig. 1 Effects of glycerol compounded with glucose on

pH of fermentation broth and biomass
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Table 1  Effects of glycerol compounded with

glucose or sucrose on MPs homologs
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