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PV SO G . 20 ithas A P ) E A 2
{43 . monacolins KW EH). A5 2 S HABACE ™

Yt HER: 2010-11-11

WA KT LA oy S MERT S RS 5 2
RSO HRE T R AT 2RIk
1 OpitaER

AN S AN R S WY B L SR I PN
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A% B 1 %, rubropunctamine (5) 5 monasco-
rubramine (6) M4 {42,

ABERFTORM, ot (R AT 2 A T
Yasukawa Z5PF LM, a4 AR (0 220t
12-O- DU -13- LRI (TPAD 5K 1K/ U
AAHINHAER, mIXLELr it 2 P monascorubrin
S A A . Akihisa Z51°VR B monascin % i 40 E
THIR SR B S G  R I JF i TPA A e & 71
111375 2 1) /I B2 JDIes A8 A sk o Su 25 R 9 R
I, ankaflavin XJJH¥# HepG2 FUfififiRsE AS49 4ilfig
HAMMRNE, T ICs 4 15 pg/mL ety X IE
WA 44N e MRC-5 I WI-38 I ¥ & k.
Martinkova 25U BIF5T % W, 475 3 {4, % rubropuntatin
I monascorubrin X 4 J# % BRI 22 R B B AT B e
W, T E A A Bacillus subtilis FIFHT
S¥W Candida pseudotropicalis WK . ¥ H
monascin 1 ankaflavin X/ AL T 40 s 2 A
TS -

BrT Bk 6 M BE DAL, A RRERA]
ML AR = v Bl 8253 B AR 31 TV 2 HoAh 3228
AW, 1992 4F, Sato ! YL M85 5 A8 bk oh
2 T HAH furanoisophthalide & 48 155 (8 2 281k
&) xanthomonasin A (7) Fl xanthomonasin B (8).
Akihisa 25"V 1 xanthomonasins A B H A& 511
NO W& BREE - Tzawa 2" TF57 %, xanthomonasin
A 5B (31 2) MRAEWFHEZH] Trp-P-2 (NHOH)
HATERIPTRAZ T fE .

1996 4, Hossain 25! R (4,41 i 5 IFO30878
ARSI T o0 8 7 2 A H B ALY e - SR
(conjugated pyrano-coumarin) 42— RV ¥ L3R
monankarins A~F (9~14), I monankarins A~
D X H 45 4L (monoamine oxidase, MAO) Hf
NG Ve W PRSI 45 SRR W], monankarin C Al
monankarin A HIHIE R, L 1Cs 054 10.7
pmol/L #1 15.5 umol/L. #EIM*f monankarin C 4T
/NIRRT E H MAO-A F1 MAO-B & #EA
PRI, 255 3EY] monankarin C X/ K
MAO-B H4WHiI4EH R A B m e #80%,  AR
T MAO JFBCH EFEE

Jongrungruangchok %'\ M. kaoliang lizuka
H. & Lin C. F. IRIFALMRR I KK, 43 #5132
7 ¥ {42 monascusone A (15). monascusone B (16)
JE A FK17-P2b2 (17D

Campoy U HI A I RS I, Wtk
FEmrr R H R A hE 1B, LAWY
IR T AN (B2 4-[2, 4-dihydroxy-6-(3- hydr-
oxybutanethioyloxy)-3-methylphenyl]-3,4-dihydroxy-
3, 6-dimethylheptanoic acid (18) Fl—/ ML {42 9-
hexanoyl-3-(2-hydroxypropyl)-6a-methyl-9, 9a-dihydro-
6aH-furo[2, 3-h]isochromene-6, 8-dione (19).

2010 4, Loret 55T 85 21 Mo (¥ 52 i oh
ST R T 2 ASBr#E 4% monarubrin (20) Al
rubropunctin (21D ZARW Y HA A W EE K
MEWEER, —NPEIENEE, (B A y-NBEH: T HAE
340 nm |, ARSRINH AT,

Mapari 5P i 0 A7 i 25 AR I, L0 LT
it % IBT 7904 F1 9655 [ 5 (21 il %5 IBT 9644 Btk
AR = &L T 20 121 €4 2% monascorubramine
(¥R &4 PP-V (22).,

FH T AU ST 1 R PR AU e 1 3 8 ) £
SERE R, 20O B AR OB SORE SR A i T B Y,
2 2B SRt = iy i, o 2t
FRNTFR MK, 1994 4F, Blanc ZPRIIAA
12 0 R A 2 B E B IR B R 2L 0 20 i A ()
ZLhEE, AP B R IR P e o) B R A 3
T 2 MR RN RERNTAY) N-glutaryl rubro-
punctamine (23 ) 1 N-glutaryl monascorubramine(24),
MTTHR S T (28 7K E . JEid IRV UVL NMR K&
MS Sk — o, UESE TR S, JF
UEHT A 2R 1 205 7~ BUAX T LR A o 28U i1

1997 4F, Sato 2PN 11 2 Fhan il (a3,
AR T 8 M AR TNt ER (25~32).
L& it 8 T X S8 FE R & L/ID- T8 2 TR A
LID-KASWR. A4, Hajjaj 2P0 kB4
tarhss, MWL @328 T 4 ASKEE
202, 4394 N-glucosyl rubropunctamine (33).
N-glucosyl monascorubramine (34) PLEALGH) 23
124,

2003 4F, Jung SFPIFFCRIL, (ER RIS REHAR
ARV LIRS, 20 Ml v AR A A N 2 SRR AT
. MR EARRLZE P Monascus sp.
KCCM 10093, FESFFRMHAIN 20 FlAS R L1
2T — RAVEFERAT A O F . SR A5 RV
1 B 10 3R R 3 (0 38 Ay P AN 2 B 7R
GIERR IR, 72T 0 38 WU TS IR 2 TR
X IX O AT YA T R AMON, SRR EAT
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e KB AN KAy 417 ~427 nm H1498~525 nm.

2007 4£, Kim P04 T SRR O R4
Y, 1F Monascus sp. J101 [IREFEHHISIN 0.7%I7)
LID-ZHER . LB L2 R Bk, 597 48 h )5
BRI T RN O ERTEY, R T T — &5
i 7 i A0 5 PR A . L-tryptophane I L-tyrosine
OS2 AT AR 10 R T A 35 R R R, 1Cso 4300k
61.2. 103 pmol/L. 4 T H&wmih ik, X2 LT 7
UM SR I INEIESRE R, BT — RV 6
R4, Hob L-Tyo-OEt fl L-Leu-OFEt {4 &7
WiE s, ICso 23 (13.840.3), (12.240.2)
umol/L. i LA Fig A IS Han R 451 1) A%
FT A AR 58 Ak M AR NG T s 20 AT 07 B AR
LRI FZAT AW IR B I R A s 3D
L-Leu-OEt (1 22 {17 2E W5 S5 1k b 400 1) ke i fs il i

Yo [FI4E, Lian 257 LD il (0 K WK L0 (0 20 i
B 102w BrFR T or A9 280 T — AR AR 4
thz (35),

2008 4, Jeun 2828 17E Monascus sp. KCCM10093
R FR R, IS0 T 13 el SR A3 28] T AH (1)
REERATAEY), W HEAT HMG-CoA I J5 B il v
PERTIN, 45 SR W 95 2R RN 52 2 R (0 R AT AR
HMG-CoA 32 i Bl i P d5e 5 » 23 ) 4 38%135%
XL AT AEYII W] AR 23%~27% M BN ik AiAb F7
4 (atherogenic index). LA 2T o 25 1) 4544 20 WL
1.
2 Monacolins 54

1979 4F, FIA Endo #2P ¥ o NLL (21 i
% No. 1005 [ACE ™4 b 73 B8 1 Re gl A [ i &
R ZE T AR K (36), HE— B, o

HO O
XN XA
HO o” "0

9, 10 (diastereomers) 11, 12 (diastereomers) 13

o)
~—/ H H
- «_ HOG AN
= \ HO
o) HO o
o o
) 0
16 17
Oy CrH1s5
~ X -COOH
o)
o ~__NH COOH
o)
22 23R =CsHy,

24R= C;H,;

O HO e} HO. N .
NS0 NNy HO o OH
o} HO 0”0 %
14 15
R N X
OHO 0
o]
20R =n-CsHy,
21 R =5-C;H,5
Ry
O
o= T [ 1w
o X N\kRz
o] COOH o] COOH

25R, = C;H;s, R, = CH,
27R, = CsH;,, R, = CH;

29 R, = C;H,s, R, = CH,COOH
31R, = CsHyy, R, = CH,COOH

26 R, = C;H;s, R, = CH;
28 R, =CsHy;, R, = CHy

30 R, = C;H;s, R, = CH,COOH
32 R, =CsHy,, R, = CH,COOH

0 o XX
R — N HO N__ COOH

oo X N%GIu OH
0
33 R=CsHy, NH,
34 R=CiHys 35
1 BRI FEY

Fig.1 Chemical structures of Monascus pigments
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it AT AR K& HMG-CoA I& Jit i (1 58 S VES IR, 1
HMG-CoA i Ji il /2 2 il JIF 2] P 5 ol 3k JEZ 11 P 3
Mlgo SEAN oA K1) B-F25E-8- N BRIA R PR 45k (i
BfhyTIZ) 5 HMG-CoA W45t ¥, HIFH
S5 R HMG-CoA 34 it B T P 2 42 A 1R P A 45
Fft) 2 1%, Endo WFFTAIBAC" kel 2T 541 ih 25
No. 1005 K FAERE M82121 (AR =1 4y 453
BT rEAR K 2K monacolin T (37),
monacolin L (38). dihydromonacolin L (39)
monacolin X (40), XML A2l thd M4681 ARl =
Yyrb 73 E433) T monacolin M (41). 1990 4F, MZL
tor i J-199 EAR ARSI e A3 3 T
3a-hydroxy-3, 5-dihydromonacolin L (42). iZft#
VAT SEHEXURE R R AR, T HARANAR E JF L
5 3 monacolin L (38).

Ma 2PN 2r ok vh 1 BRI B T B Bk
monacolins PAZMH) 5 4> monacolin L&), X4k
1t A W) 7 dihydromonacolin K (43 ). dehydro-
monacolin K (44). monacolin 3 (45). monacolin 4
(46) F1 monacolin 6 (47), & 734077 A K &2
0.03%-+ 0.02%-+ 0.02%-+ 0.01%.

HO (0] HO

Mohan %5V FLER (6 21 il 53 R I 4T 1K (1)
BEHEEUIAT IR 5110 DPPH (2, 2-diphenyl-1-picryl-
hydrazyl) B HEEFRIGVE, 8 A0 ek 75 25
#4237 dihydromonacolin-MV (48), Ffi{T— 2%
PG PEPPY . 25 R 3K B, dihydromonacolin-MV £
Bt DPPH H HFEHERIETE, H ICs A (201
pg/mL; JEFUL AR, L ICs A (5.71%
0.38) pg/mL, AGHEAMNY) B HEEERETE, 3 1Cs
 (163.97+2.68) pg/mL.

Dhale 25PN iRy 77 €0 32 10 15 4% MR 4% €0 41 i 5
CFR 410-11 [FACH ™1 2> B3 21 T dehydro-
monacolin-MV2 (49). X [ K [ = @ i FE )
J% dehydromonacolin-MV2 BT T AEWEVEVHT, 45
WY ST PRI HAT B i) g B A A 4 o i
PE B H I BRI EPUE S YE, T dehydro-
monacolin-MV2 HJJEPEEH 59 . Monacolins L5
Yt gk WK 2.

3 HiRiH~9
3.1 Ankalactone

Nozaki 2B & 21 fh 85 (5 7R 0P 0 B T

6 BN y- P RELEH 10 A4 ankalactone (50),

(0] HO

2 Monacolins £ EHBIILFLEW

Fig. 2 Chemical structures of monacolins compounds
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FEXS AT T USRI, 25 R IL0 Kt
FURG FEH B AR AT IR, (ALl 5
monascorubrin Fl rubropunctatin K19t 1E A 5455 .
3.2 y-2E TS TR

AR 21 MK R R 2470 T S A K B I s R AR )
EYSEn, Kohama ZEUS 1 ik b BA 4 S AE
P JFEAT T RGHBT . 0 A0 R ER R 43 25
% MWABL MIEE TFO 4520 Kk r 1328 T 2
N HAE ARG y-280 58 T IR &AL S EIHE
Wik, BT E43 )k 300 mg AT 0.15 mg. 4kii A B
RN s K SREAT TR S PEAS I, &5 SRR ] —
BRI P RS T o
3.3 Dimerumic acid

Aniya 2P\ e 41 i B R K I 50% 4
W rh 43 545 2] 7 P TS 1k B0 0 AR -
dimerumic acid (51). Dimerumic acid HA 51
DPPH [ FHHE FRTE R, %/ B DY SelA e 175 i 1) 1
B AT YA BT R4/ o Taira 299050k
57 # B, dimerumic acid (20. 200 pmol/L) %} NADPH
AR T IR B 4 & iron (TD S IR
A EIER, B T dimerumic acid (9T
SAAAE L DR A 3 5 R 8 A - 45 A8 7
3.4 Monascodilone 1 monascopyridines

Wild 2N E 21 1 55 DSMI1379 K BEIILT
K143 BT monascodilone (52), JiHE /(£ 4 0.3
mg/g. MRBEKSAKEA (1:02) I (90 C)
30 min Jii, monascodilone [F & N%] 5 mg/g. i# i
B M ek ox*, 446435 T monascopyridine
A (53) F1 monascopyridine B (54).

Knecht 2528 (420 1 87 DSM1603 K141
MoK 2 2 43 2] T monascopyridine C (55) Al
monascopyridine D (56), FH|HKAEMNIEYE b1
41l i, % monascopyridines C D 34T 4l ffg 75 A4S ,
SRR IX A EYIIA A B, 3 1Cs 739
3207, 43.2 umol/L. TEHMLEIFTFTRIT, XLLiy,
Er ) a0 1ok BEL S 440 0 53 2T v ST 4 A T w1
3.5 (+)/(-)-Monascumic acids 1 monasfluores

Akihisa 25\ Monascus pilosus IFO 4520 &
PRI L MK 2 B A3 20 T 2 PPt e R AR B8 T
YR FEMR, 4] K (+)-monascumic acid (57) F
(—)-monascumic acid (58). XJiX 2 ™MLAYIHIENE
K gh B EK W, (—)-monascumic acid X TPA #5511
RAEF Epstein-Barr 55 2 - P )5t (EBV-EA) ¥4

HHI1ER, {H(+)-monascumic acid H %} EBV-EA f5
FHIEH .

Huang 25\ Monascus AS3.4444 4 K
1 AR IR s 2 MRECRICHEED
monasfluore A (59) Fl monasfluore B (60),

3.6 Monaspilosin. monaspiloindole #1 monaspy-
ranoindole

Cheng 251\ Monascus pilosus BCRC 38072 1]
P 224K 3B T monaspilosin (61). monaspiloindole
(62). monaspyranoindole (63) N YL AILEY)
XK R . 5-(hydroxymethyl)furfural . X} ¥ 3
K H R F S . (2)-pulchellalactam « (4R, 55)-5-
hydroxyhexan-4-olide. S =CHMHERR 2 Ff [& 2. B-
. SHSEE. B-sitosteryl stearate. MEiHIPR .
cyclo-(L-Pro-L-Tyr). %4> B b &P AT Prie fb s
PRSI, 25 R 3K 8, monaspilosin. X FE I R &
S nMEER B A% 47 (1) DPPH H I8 BRvE 2, 50
umol/L IS [RVEBRZ 5304 40%. 65%- 87%.

3.7 Decalin fiT4 %) 5% monapurones

2009 4, Zhang YLLK IR I6E R 2L S HHX
5 85433 2 4 decalin fi72E %) monascusic acid A
(64) FILEM 2 CRins, 65).

2010 £, Li 221 10045 b sk 23, 353
PEERER 2B 0715, 43 B H 3 ASHi LA %) monapurones
A~C (66~68). 4ilJitl#5 VA I &5 2R & 0,
monapurones A~C X N\ il 5 40 i A549 A% 1)
MM EErE, I 1Cso 7354 3.8+ 2.8+ 2.4 umol/L.
3.8 Peroxymonascuspyrone X iEZELE4)

Cheng 2B AHE L (04T 25 & e (121 ik
95% L INESRIUCHIIE T BERR 2, 7 AR T ASFHE
4 peroxymonascuspyrone (69) Fl 7 /N 4L &
W) 3-FRMERIR \ 3-KHMEKTR LIRNE . friedelan-3-one
HTEEE. a-tocospiro A a-FEFARE ) anticopalol. X
Iy B ST A R AN, 25 SRS e .

Cheng 255\ Monascus pilosus BCRC 38072 %
P20 MoK E T PSR IO 2 70 B AS 2 T ANFr i1
i1t 54) monaspilosuslin (70) & 5 AN ALY
3B-hydroxystigmast-5-en-7-one. B-sitostenone. N-JX
APTEWERR G . AHR X o-E F . {EiifT DPPH
PTG ER I I, monaspilosuslin ¥4 50
pmol/L If, HHIZ N 88%.

3.9 HEXH
Haiz Ccitrinin, 71) 20 fha 7= A2 1) FL B B
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2, WRYEFFE AR, A 172 °C, fEHEER
W R A KR K 250 nm AT 333 nm. Y
FREAME T K REEHE RIS E 0, T
HIE . LI G R A B A ML e,

R LA R, v RS S I B
K RERZ BN 5RO R g0 AR T IR A0 A
AT R IR, Ry, AR, /NRU RSB R
4110 mg/kgPe K HEEZ A R N E L) T4
IR 2 N, R 20 ™ i i o ) e K e
3, RSN, K% E AR A DG ihys YRR I
TERAR . 20 M B A B R ) L S A AT
M EE AN . 2 PRI AT SR FH RO 5
g TSR VE . SRR ik R k.
BEEIDE e vley B AN Rk R e B2 4

thh g my, MRS 2 e S HE A A 2% 3%
(0 ETRFI R 2. BTy —FRhfaifE . Pk, R
J3E T PR B B Iy v A oy EE

h T ERILC i RS R, ERSMEE
AR, ik, s bk, SRS LE. ik
BESCAE S BE S A2k L PR R 22 55 A T T K
B TAE. WD RA =i MR R, &
ATERE B R L R U S A Lokt B R WA
A F P, AR A L 3.
4 L5E

g R R EME SR A 2R R, DU
FERIRE MR B A KP4 &, AT,
B R S I AR AL 2 25 0 NARAN R SN 8 0
W, S E R T i SRt R R 2

o OH 0 OH

COOH

67 O OH
“, | OH
1 © =
., _OH COOH o) o
HO "
OH
70 7

3 Ht G r L F 54

Fig. 3 Chemical structures of other metabolites
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S LE S AN R (VST WY NIESEE & [ PN ]
dh SNSRI bR BB KR 2 TEA
Wi 7 21 i DI RERe I S Y A, 20 iz g &
dhs B2y DRAES AT AR, LN RS+
oo DI R 2t AOREN U, AR AT T £ )
R R A, AR L0 R HE
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