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W OE. AW E Ml 23 KRRk R LR I ARM Z e T, R MTT & ik 1 F AF &
T Monacolin K A7 /£ 5t 4r sk K & 40w KoK T B 32 B 2+ S180 /s RMLK G tm J ey dp W AE . 4%
R % . f£ MBR B3R P T ) MK #98 XA MK 4244 MR LERBUM 1.3 45
Zer % M1 K85 ,MBR ¥ y-Z2Uk T B (GABA) i 2K 35 %) 2. 98 mg/g, & MR T B 3% B4h 4
3.14%. MBR # 4% £ 3K EM&T MR. MK 47/£ 5 MBR % MR 853250434 2+ S180 s R K
B B — AR AE R . MK A E % EE 3 ~50 pg/mL, =& 474 S180 A KL/ 5 am A3 74
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REFXT MK #7452 (P <0.01).
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1 HREH®

1.1 #Et5iRH

Bk oK R  2r i A M1 KRR
LAY EOR SIS FE R O T (kA |
TEE CNW 2> Al ; 158 ZAnfEdh (213 =99% ) , MK
PRUE (46 JE = 98% ), GABA Fr i i (46 E =
99% ) ,MTT, ¥} 5 [H sigma /37 ; MTT (3-(4,5-—
FHLMEmME 2 ) 2, 5- R SE PO A MR EL ), 52 [ sigma
23] s DMSO , b & [ BB A: R 24 ).

1.2 FEEH

8453 RISEHPAT WL BE T, 26 E Z R R
AR 512008 78 22000 AH (o A3 (B AT 58 s T
2% POEKIESHI B. 04.03. SP1 87 (A3 TAEN) 3
] 2R R A PR ] ; Model 1680 AUREHRY , 5 [
BIO-RAD A .

1.3 WA
1.3.1 35k

AU R (L4 ) W — K
ZEMEE, N 4 £ TR ZFRA A RIK, T 55 ~60 C IR
IRBHE 3 ~4 h, 46 ~8 EL A IERR ki, E b
i uE, KRR B EHERE A 10 ~ 12 °Brix, ARG
SN 2% W3R, 121 °C KB 20 min.

Fh PRSI AL (g/L) A0S 60 g, SE IR 20 g,
NaNO,10 g, MgSO, -7H,0 5 g, KH, PO, 10 g, 3£k
1 000 mL,121 °C K# 20 min.

EREN A SR LR S N7 S ESRE P 3/
P 1(g): 1(mL) A HLBIRAE R, 5356 A 250 mL —
FfH, B 20 g 5O, A KK 20 mL, 121 °C KB
20 min.

1.3.2 oW HESEBMt

W AP EEFR T R R #7330 CHE R 6 ~8 d,

AL TR 2 x 104/ mL A2 77 W, L AR

S mL B Fp T EMR & BERE FR3E 30 CHE R4 d, &
TR 27 °C JRJE 75% W35 35 d JF U,
1.3.3 awmeFemnerkx

PR BERE ST 40 CHET 26 B, it 40 H
i ARYE EAR GB4926—1985") 75 1 5 oA .
1.3.4 BEZMNZEF &
1.3.4.1  FruEfh L2l

BTV BE R 500 we/mL (A5 E5 2 2 G FRiEs
RC il B BT v A 0, 0.05,0.10,0.50, 1. 00,
2.00,5.00,10. 00 wg/mL HIARAE K 5.
1.3.4.2 FEfhabEE

W R TERE S T 40 CHET 2= AE By, 5T 100
Hifi. HEFFREL 0. 500 0 g BESh, BT 20 mL B 04
H A 8 mL AR BLAT4 75% B B, #7530 min,
3000 r/min #.0> 10 min, & 3 K, &9 LiHWw, &
A 25 mL, HE 30 min, 28 0.45 pm 3§ i I8 S
FE.
1.3.4.3 kst

g FE  Agilent TC-C,q (4.6 mm x 250 mm, 5
pm). FEHAH V(ZHE): VIHEE) : V(K) =70: 10:
20( FHBERRIE pH {H M 2. 66 ~2.68). #iles 76
KgAK A, =331 nm,A_, =500 nm.
IR 25°C. W1 mL/min. BEREE 20 wl.
1.3.5 MK & %%
1.3.5.1  FruEf L2l

W IR 500 we/mL (9 MK Z SR IEA I
i il B B vk E R 0,0.1,0.5,1.0,2.0,5.0,10.0
peg/mL IIPRIE IR R 1.
1.3.5.2 HEAmiba

] 1.3.4.2.
1.3.5.3 il 4k

g Agilent TC-C,q (4.6 mm x 250 mm, 5
wm) S V(ZHE): V(K) =6:4; KM% %
HMEI S KM I K A =237 nm KRR 25 °C 5
B 1 mL/min; R 20 ul.
1.3.6 GABA M & 7 %
1.3.6.1  FrufEfh L2l

W i R B Sl 500 we/mL (4 GABA bR K i
YRR T ) A R A 0,10,20, 50,100,200 wg/ml.
AIFRUETR I R .
1.3.6.2 FEAmAbEE

W R TERE S T 40 CHET AR By, i 100
H i, #ERIFREL 0. 500 0 g £, A 4 mL /3%
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4% ) TCA ¥ T,30 CKIE 2 h 5 BB,
10 000 r/min&.L> 10 min, A TCA TEAZES5mL. WHL
200 pL FEEAE T, 200 WL A7 4257 (OPA 80 mg, B-5i
FEZ W 80 pL, FEE 10 mL) F1 1 mL BIFRZE whi (0. 4
mmol/mL,pH 10. 4) ,#&%% 5 min, % 0. 45 wm JEREIT
U8 I ST 2 K.
1.3.6.3 {ail4fk

g Agilent TC-C,q (4.6 mm x 250 mm, 5
wm) ;M BIA V(NaCOOH - 3H, O (i & 43 80 M
1.6%0)): V(HEL): V(ZHE) =3:1:1,pH 7.2, K3l
a EAMEIES s KK A =338 nm AR 40

OC,{;ltLJE lmL/min;ﬁﬁi 20 plL.
1.3.7 MTT 4R 934 S180 /s R /K JE 4m Ao 38 74
1.3.7.1 FESHI&

A3 SIFREL 10. 0 ¢ MBR MR, LA 50 mL B .04
A 16 mL 75% £, #8575 AL B 30 min, 3 000
r/min B0 10 min, & 3 K, &I LW, 35 C
HET

S I 40 j 52 3 o MBR MR 2, B4 By
MK 7 i — 3, f i 2 By b MK % o, 38 b5,
O3 HIFREG—E B () MBR MR ZEEHEEUY) , 55 .
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MINERAAS P A BRUAE KOS B4 1Y S180 /N BRI
TRIEE 2L, SE Je FH 2120 M i i Fn b 5 SR T Uk T
Bea% 1 x 10° 4/ mL 420, in & 96 FLIE SR,
FEFL 100 L. EE 2G4 A RE 2, S5 2H 43 51 m
AR BE ) MK FRifEdh (MR F1 MBR B2 Y
(TR 2391k 50,25 ,12,6,3 pg/mL) , FE4H 4
APAT R IR INE 70 (DMSO 1Y Jo £ 73 B 4 il
TE0. 1% LIT). 430355 24,48 ,72 h, S99 24 E i
4 h A 50 WL MTT(5 mg/mL) W, 4k EE15 35 4 h,
B, 7 BV, AL 100wl DMSO,490 nm 4b
I RE WA, TR .
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RERE S A 52 GABA Fl MK 14 % A 831
ATEE R ILIE 1(a) ((b) ((c).
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Fig. 1 HPLC of citrinin , GABA MK in samples
I 1(a) (b)) (c) Kb b f B s [a] m LA
L RE S TR A T R B TR SR L A B RS 148
min; GABA 6. 892 min; iR 7] MK 13. 784 min, P4 i 74
MK 20. 536 min.
2.2 FREEZEBERMOBMEZBE=YHREEDRN
=AU
S DREK ROK Ry AR T, 210 ith 2 M1 AR
FE) MK AR GABA 7= & S A X)L LI 2 i
3.
FH L 2 FIEL 3 AT AN ) A I o o 21 i 25 M1
[T AR 2 W 7= 4y v P A o ) 2 i e B e I AR R
Wi, MBR £ B HUY h MK B 20 50N 292. 34
ne/g, & MR SEEHEEUI0 1.3 5. 16K KBk K
H GABA B /04 h 115. 01 pg/g, 2208 M1 &
TSR3 2. 98 mg/g, ¥ 1249 25 £, &4l s M1
KBER MBR, =158 Z MG EGE KT MR, 4351
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Fig.2 Contrast of MK content between MBR and MR
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FOESAAE. AE N PYER T MK 20 200 28 1 Ik 5
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X, ELTIRNI R EBER S 5 K b vl B k4%
YRR, T T AR K B G4 TR
BB MK Ry TC 2 8 25 48, B ot 78 A S 3 v A%
MK AR AL Y K2 N R AG B A TR . R I&T 2 AT LA
F i, 7E MBR SEE ) R AL S MR AL MK 47 A]
FEIUE], 1M MR B2 B v AR A 2R 7 MK.
W, DB KA Sy 2 e 25 o o AR 3.
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SR i 1.
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Fig.4 Growth inhibitory effect of MK and samples on
S180 cell at 24,48 h and 72 h

i Il 4 wT LU 7 FH B E) AR [3) 9 76— MK
W LI, MK #5ifESL  MBR Fll MR 2545 B Xt
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24 h N, B AR FHB TR, 3 A i 4] 6 7K 98
0 LA 0 A SORAS B 5, 24 ~ 48 T P B K A
P,48 ~ 72 h WIIHIVE R ZZ (AR, B2, MK Fr i
fin JMBR 1 MR £ BEEH Y% S180 /I BRI 7K 988 4
UL 4400 61 23R Bt A D s ) 098 2 A 38 K, 22— ) 7
HARHI 2. 48 h M1 72 h W}, MK J&i & ¥ J¥ H 50
peg/mL ) MBR i 2235 25K, 2978 80% .

TFZE B RE [ P 0 7 A 2 P 4T e 394 5 A
WELZEA  HMG-CoA & Ji il ( HMGCR ) Xt Jih 974 24 Jfd
HHEFE A 2 S AE . I, AL FE lovastatin ( §5 44 5
MK 54— 78 R4 Atb 7T 290 5 %o b 8 4 it 34 7
A IEIVE R, R T ek 2 R i ) & R e
ARSI EE LR LD EE ML & BE =5 S180 /N
i ISR 0 L0 7 FH 38 T MK AR v 5, X AT g2
Fr i P R AT T 289 X o Je 20 A 1 o 4 A1
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G (18 0 o e 9 200 G FE A BE T, B MBR £ EE R
Yot S180 /Iy EUIE 7K 968 4t At i) 410 il 7 5% T~ MR &
FEHEEY).

3 % it
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W= AL & AT TR, 45 SRR L 7E MBR
FEECY R R PN S B MK [R] B AF R, B MK A
GABA it T MR, 2L F LA R 2 S 2K
T MR. WAL, 24 DAL 85 o R, LLRORAE
R R FESE R GE A TR I TE & URERAE
Ry R EEBE I W R O ) 7 R e e MR A
TFIhfeLr il a4 =
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BEE T EA. FEA R BMEAE R, 18 T 3E i 2 R e
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Studies on Metabolites of Monascus M1 Fermented Brown
Rice and Antiproliferation Effect on S180 Ascitic Tumor Cell

WANG Jing, WANG Chang-lu®, CHEN Mian-hua, YANG Hua, LI Su-zhen,
WANG Yu-rong, LI Zhen-jing
(College of Food and Biology Engineering/Key Laboratory of Food Nuirition and Safety, Minisiry of
Education, Tianjin University of Science and Technology, Tianjin 300457 , China)

Abstract; The production of Monascus M1 metabolites with rice and brown rice was compared. The anti-
proliferation effect of Monacolin K(MK) , the ethanol extracts of fermentation product of red yeast brown
rice(MBR) and rice (MR) on S180 ascitic tumor cell in vitro was studied with the MTT colorimetric
method. It showed that the acid form MK was presented in MBR, and the total output of MK was higher
(30% ) than that of MR. The content of GABA was 2. 98 mg/g in MBR, which was 2. 1-fold higher than
that in MR. While the yield of citrinin was lower in MBR. MK alone, ethanol extracts from MR and MBR
were all active in inhibiting S180 ascitic tumor cell growth. In a certain range of MK concentration (3 ~
50 pwg/ml) , the capacity of antiproliferation increased gradually with the increase of the concentration.

When the concentration of MK was equal, the inhibition effect of MBR and MR was significantly stronger
than MK alone(p <0.01).

Key words: Monascus; brown rice; rice; S180 ascitic tumor cell
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