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Abstract: Cardiovascular and cerebrovascular diseases with increasing incidence rates in recent decades have
become a great challenge to public health on a global scale, posing a threat to human health. Monascus can
produce various bioactive components such as statins, Monascus pigment, and y-aminobutyric acid through
metabolic processes. These components can help decrease the levels of blood lipid, blood pressure, and blood
glucose while preventing and treating diseases such as tumors, inflammation, and osteoporosis. Therefore,
Monascus has been widely used in multiple fields such as medical treatment, food supplements, brewing foods,
and biocatalysis. Especially, blood lipid-lowering preparations based on Monascus are gradually becoming a
new choice for people’ s health management. The author provides an overview of the blood lipid-lowering
effects of Monascus and its metabolites, as well as the current application status of blood lipid-lowering
supplements produced from Monascus, providing reference for the research and application of functional foods
related to Monascus.
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Table 1 Main secondary metabolites of Monascus
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Fig. 1 Activity and applications of Monascus metabolites
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Fig. 2 Mechanisms of the blood lipid-lowering effect of MK
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Fig. 3 Mechanisms of the blood lipid-lowering effect of Monascus pigment

G (BN E =Rl LK==l P AW il RO N S
AR AR TR TR IR s O R PR B £ AT
PUAATEYE BT RAE RS ek, 20 (R AR R
UG REL [ 1 7K P 0T T S AL R ORE O 5 e (3l ik
oo BE AL S5 T B AT . A (R I 2 T RE
A L AE B2 2 L T BE P T M IR IR AR TR A
B¢ v (10 8 A N AL
PN HIVEEEIN

20l 77 X B R AR AR TP L
VOS5t M ™ B, A &2 E AR
60%, 2 a2 27, 40w &I IR Y
T A Oy Bl B 5 Al A WS TR R AL R

dn b 7851 IR 7 N S 18 A, i
S5 i R g LT I LA 55
2.1 BEREEZY

Hb 7T S 245 W 1 D e REL 1] I8 245 490 W] DA B A1 A
ML 5 B RS o < AR e i 7 I i R 2 L it oK
& WU, 2 I6 T B Mok FE A A 55 0 I AR R IR R
SR B 259, 0 IEE B A RRARAE T o v [ A
TP AT I B T IR B S % R O O
B IR L 0F 820 foi B JBE &= v 2 T UE AR A
B H AT T 0. A5 4~5 F M BE U5, E B I
Jig R O 3 1 A MG A S R AR I IR BT R IR U IR
D, AU A I i R B AR T BT AR R R A Y
O ML R KRS e A o [ R A R T

15



16

Journal of Food Science and Biotechnology

B 5T 59 — W4 At AR T 7 RYR X 591 4 2 B4 B
PR TR AR o JULASE BE 55 38 1) 7 R B0 Jhk AR 2R R AE
ToRMIEm . 45 3R BoR, R AR BRI v W3
B AR N B e IR Bl ik 3 R R AR R, B A np g
Moriarty % 50 R B, 8252 ML BB IT M R 5
1 FH 22 7 1) 2 M LE , LDL-C WK FE AR T 27%,
FCAth BB ik o B A8 A0 B R 35 PR K . Hsueh
AU 21 K 5 YT 2 245 W A B A v g I RE AR
i i 7K P B ek 20 AH 5@ 5 KU 75 T EAT T B BT
Foo MK FIALTT R Y REA R &K TC M TG
K BT — SRR E F A 0 Th AR (S R A D
FURE Ak 1ML 20 2 KPR 22 7, Y 35 1E 2 30
fefetbr BB EZER . KT A 30 R L mE
B WIE BT 0 2 0 1) AR, B b A 4 il R BA YT
5245 W) (E T 7 KR O JULASE BE 7 THT FRD 255 SR A AL
P A SR 3E B AR TORE SR L I A
B WE 5 5 R TR AR R B ) R B, DA R R L R R
B I B 0 8 DR LA B A B 1 B, B 2 T
ICE R BB RS T R .
22 AMRER

Huar, AR 2 B MMEERNEFRRER, K
o E T AL oK B R P IR P R R AR R R R
71,81 T AT K B 78 % 8. 2o ik 2 A
K5 M. purpureus J % T B KSR 7= 4, 21 i oK
)R A A RE T AR A ORI 2 1t AT
TIE BT 2L oK R A e A MR Ak . 2011 4F,
R e RERT —mRFEEL, 2XT R
FH 41 fh 2K 5 AR 1f 2% LDL-C Al TC /K F 2 18] /7 7E
DRI SR DG & I {32 75 B, F8 &% A 3~10 mg MK I 4L
fih oK LA v 7E B A R ) A A 2022 4, — T
W 7 000 4 2 5 # 1 Meta 43 #1 % B, 41 il oK
i) FAE AN 5% W 22 A PE S B0 R BRAIR T AR TSR UA
R0 I S R AR 25 A I 55 2 B A I R 30
Gerards U7 HEAT T — T L 6 000 X4 B 5 EH K
Meta 73 # , %F B T & 43 © 5035 P B2 MK [ 23 i
K5 B A S AT R AW G T AR . B A4
FER, 5SEFAL, 2 th Kigr s
fE 2~24 A~ H Al ) LDL-C ¥ JFF F % B 1% 7
1.02 mmol/L; 21 it K () 70 2 R 5 th VT 28 259
TREER. B, SBEFMEL, mEEEEA
WS AT 3G, TG R B& Al 208 ANt 20 i Kk R I H
BL Bl Fik 35 B A58 A 4R R, — 7 THI A 38 O 6 ofn 2%

BE 2960812024 F 11 A | ERE5EYMHARFR

JIE T~ 9 RE AN N B Th R B0 a6 AE 59 — 5 T2
i AR /N BR AR L B ICAM-1.VCAM-1.MMP-2 /K
S /> [ A A R T 3 2 Bk BE R BRI BE B A
241 KBS A0 T AR T RSN . Yang SR AT
i NIV S G BU R R T N 8 e o /R ol s AN S
J AR A8 A DY I IR AR 45 38 A% o KRR TS Jo AR
W AN IR 4L b A % 7 W B s WL 22 R R RE 2 H
TAEH W K BERA [, FEBOR W) hiE
Ji B FLBE g MU A5 4K . Russo ZEU9 94l 17— Ff
THAOH KN EGEFRE WA, HE T —
T B FAR B 3 3 6 I S B I R R . AR
FEUG IR 9T BT AT IR AR VP Al A0 5256 5 4 By, B4 IR R
R Th e A0 LS B R VB KT JRE IR 2 A
BRI S R 12 B ROEAG SRR AT
60 4 B H AR ES: 12 FI I BE U5+, TC A LDL-C /K
FEGe it b A, I E AT UL I e IR RR RS E
BT R 99%

21 A R A g ) D ee v R, W] DL e 18
PRI B RE R , B FE AR 25 G AiE . AT 20l oK
VB D R T TR FH I AS e T A 40 Y S ) 35 o A0, T 7
A 22 BT R IR G AR =, R T IR AR 2
Rl 7 ANMITHI) 2 %3 . Pyo &L i 1 IS R
FEy 22 T A= W3 VAL & W ) 21 i 5 R TR A D T X
3T3L1 4R C57BL/KsJ-db/db /) i (db) ) B I b
VEF S I IR R 21l i T 45 0t 350 Rl 410k /N B3T3 L
S 1R P T 7 40 B 43 A B KR THE JIE TG 7K T A/ B A4
Jo 5, SRS W DA, B UL 2 B R, A
T 403 v AR AT = i I . Meng 255 VHF 70 17 20 b
e % v Mg il iR DK BT oA U 35 L A SGER I T,
7T X R A IRE A BRI B A R R
i R 7 20 o 45 3R B, 21 il 8 nT 3 ik PRI o
FUEFHE h TG TC 7K 5K 22 figd if B S 8, 300 1) BT AE
JE R R R A AR M . 5K R FNR) s R ERE
5SS v T LE K R B & 2R 8 JH 45 T AN IR
A AL R K, 45 B SE R i TUE KRR It S A
TC.TG-LDL-C 7K ¥ B& % , HDL-C /K ¥t 17 , & 4
KBS — B MAEEH . BHRECRA A
ity K I 7 v i B KRR Jo AR U 2 T %) BIF AR
BH , 20 il K s mT DA e i 45 R 5 S R RN R R 4 AR
i )5 PE 2 5 R AR . R, 20 il K B T AT 2T
B77 1o I R B 5 5 A0 O 5 4 R R o o A R B L 3R
I T i 5 A 1 A R ) T A



Vol. 43 No. 11

23 SR

R F IR T a5 H ALY sy i 2
Fic [ 8 SR B VR A T A il i i i
4 B B o g T A L SR R ) KRR R R R E G BE 1Y
i A L ) k) 1 g v D R TR A B o I I
BNPIREAL % S 6 i B K IR 0.17.0.33.1.00 g/kg
RS/ S AN < N SN e
TG.LDL-C /K. BEEFRE W LW, 2l =
A 22 BT T 0% AR IG e IR AR R KRR IfL i TC
TG /KF, [A B $2 % HDL-C /K °F, X £ W 20 il =&
LA GRBERL AW MARM AR, 155 —
NSRS I S T A A R NI 1 N
PEHUY) 5 20 i oK 1) 52 TC P ont v B K BRRE 2R g % o
REAEH 1 22 K& 30 d 5, TG.TC.LDL-C /KF
Fe . 5B & i HepG2 41 0 ik 56 R i T
M. purpureus JJT 7 0, 3 5 25 £ [7) Y5 B i v 245 5K H
1) B I AR 2R, 45 R R L, 4 i TC 7K P B IR 62%
TG 7K BEAK 66% , i 7~ H 21 il €0 25 F0 w24 B 7
53 0 e 9 o S O 5 S R = =1 W =3
VIR X6 /N R B B E 2% 5 UL . I3 e K
S R WE TG 5T B AT 2 4k FE R, VA R B 4L
it A S A Bl o 92 0k o i LR ) BR A FEIR T 1 5
R . WER R, K H A i BE S A RO A I i K
P R B 2 0 B O RE R o Huang VYR R
T IR A i AR R T /N BRI P K T T AT BB £ &
ARG HL I, 57 22 20 il B8 0% 52 e 2 A SR 1 A AR
W AR L HE R A R T W RE v R I AR ) B R
A6 T A R TR AR O FA L T 2K i o ) A4 1 4%
DL R 23 e H IR I 5 . X S AR IR 12 1
R A R A T S S Al Y AR KT R A
4, JBon 7 LA R A e B R Y M i SR O T A
TEN AN AE . TR SCEE TR TE T R S BB A
Thfie 20 i 55 R AR 7= W S IE I 1 B i i 7B A R B
52 BC W fe JE L BRI T R A RS R TCL TG
JKF L $E H HDL-C /K °F L 2> TC F1 TG 78 AT JiE
(AR A O IR R . B PRI A
SRR IR K E G P B ) L T R 2 B B A
A HIF A2 RN TC KT 41K 11.09% . TG
K P B AK 16.20% « LDL-C 7K 7 B& A% 12.42% , 1t B4
21 2% Z 4 B Al 2 G D 7R Re A A0k B B af g L
To g B E . Dong Z5R R T 45 & IR UR LA A2
G5 M. ruber & W) i A X B i Ty B 1 1 5 1

F NAREE-FREEWS: IHBHAKEMAEEEEERNBIRKARER

H &5 BOR IUR B 3k 1 M R A0 & 1 56 AR Wi 1k
1 G W i RE T . g IR G U7 B S 4 SRR, R %
i U RS Y SR AL A Rt I T DTl R 0 ] R0
ICs, 73 51l 4 (70.51+2.59)% 1 1.34 mg/mL. 7E &
b R T B R T 2R A G S R B L H =R
BN R A IR A ) S S R 5 il O (84.9946.59)%
(80.29+6.23)% A1 (79.68+6.18)% . M4, M. ruber
R AR G W) W A T R 15 2 I HepG2 4
e o AR BB A R, TG R TC 35 B R 2 3N
(24.31+1.81)%F1(73.88+2.72)%
3 gLy Atk

AN R S o - P i L = €]
T AE £ I 1 B 7R EEEY. MERAEANR
AP B A R R A g% A B AR
FY . i X P R B R0/ RO AT IR T, R
o Bl pow BN E R B R KRG
Fomr ARG LB EETY . R AR AR
HHRAWMEERTH S B (BEND 1 & 9% AL i
MR FEARMBRZARR T EERT S8
%K B 7 (1 IL-10) 7K ~F BEAIS , AT & A 5 Bt % [
F 22 18] B AN ST 47, 3860 4 0 e R AR o H T IX
L R BRI B A R e e T — AN R E AR
W, B E N K 0.2 mg/kg (LU &= 1F ), P £
R 1) 2 A v R0 B G 7 A EE MDY . AR, T3
FEERI TR KPR 2 4 B R 2 b Ab
Fu e BRI, iR B A 2 RE A H AT v A A R
BERM

VF 2 B O T B AR A ih 7= T RS
F LIRS A B 2 i 4R I e S A R 2 PR
ICHSERRTHR . AHFRFIF R T — b 5 R
(00 43 BT 77 37 1 I s 0 b oK S T ok )
mn b 78 55 RO RS B & . B %6 #E 17 QUEChERS 42
0, %8 J5 F UHPLC-MS/MS Wl 2 1% 5 R & &, 4
WE VATV RN K B B S i A
LAY G 2 5 AN PR TR0 ek 2D 7 ks B T R R AR
BRSO ARMEERNERIRE S %
A58 DN 2 R S, f R R 7 vk R AR Ak 4 A
(00 T 2% ) dn AR A B VR L BT R R R R T
pH AU HE R L6 T 55 DR R Ok A A R
AP TR BE B NHLCLRT i 3 B IR 0 9 R, X —
I R A e WO R T R 4 e A R B A A

17



18

Journal of Food Science and Biotechnology

O BT —— WE I A 450 DA S -2 A o 12 ) O B g
WK SEIL . X RO E AR T S BEEEE A 1)
KB A, T4 I AR D A I R v 1 G g v ]
PR N Re B A A G R A B O E R
o dbAh, Bt 72 B S00E W5 e R VR ) B 2% pHL,
KT 18 T 20 0 28 RS B 2 1 AR Y. ARk
BE 7 2k A 2 PR B R 7 AR B W7 AR A 58
2 TH A B R A S R

EAEANGRES IR S Sty A oSl o RO
IVASREAN RN IR TR & ek RC i SPn b A eRi e
B & RmiEEER 5 GE OS5 A&
[A] | 15 28 WL 38 A% 2% AH OC i B DR AN Al 6 IR . H R,
A VF 2 e R AR 77 k] DLBG 20 ith €8 2= A8 R R gk
ARG B A B A B B AT Al & S R A
JR Y 42k TR o B SRR A I AR I OC B DL
Mk isa. wma RS R~ EMME
xRN E E GRS Mptrid. mrpigE mrpigH Fl
mrpigB. ., Mptrid 18 % v 42 44 85 B R 10 IR
A BRI AN B 3X AT e BT R 45 R 2k R e
EE RS G R N — R AR A Y
M EEE 2 ERKM N, EETEERE N
FORBERT . 2504 TRATAEE
R AT . A, IRE AR AT
REEEEAN, XEELERNALZE TR
4 i 3 A DL K2 NADH .NADPH [ % B 7 10 V8 4% ,
He AR R sk R A S RS E R EN
I 6Bt 3 (Phy) 1 v — FhOJdORE 19O & %2
75, AE W HUBL b A 0T N 400 5 x40 E 5
Hayradlhmms THRBRMWE SRS, B
H VR G 4 SRR ) MURE M B . AMpPhy RE % L B A=
BBk AL AAERNL, X IHE T MpPhy
N5 THZRENEE. B RE R
MpPhy £ B J& 70 it 58 1 K 90 B4 3 A0 1 X
AMpPhy & 4 AR W 7= W i 52w, 45 R R W,
AMpPhy [ 1 % 2 7~ & [F K (HAEM BT A%
AR

21l B A 1 A% o 0] R AE T 2 A58 I GMP R
T e B0 A 7= O R S DR B — 4tk 77 R ) MK
BB MEERAFER,IFHBEAT
Yy JE BB AR o X Be RS AN b U7 2 B O E
L, [FIREIE T PR, 3K 2 B Ok o i Al
HE R LAl o TR, Ak A R 25 Wl YT 2R A MK

BE 2960812024 F 11 A | ERE5EYMHARFR

FIRIE R BA AR . TR0 81E M 3%
o T BE )y e 1 3 UL A0 AT AL R 8 AN T AR L T
MK ) B A 5 25 1 i 3E B 2 BT JUE B e 40 35 A
IO N . R, 0 AR G O BT ST AL
F F O M B IR T IR, BLORAIE LKA AL
P2 4k

4 JeH

SE G A AR B, B E AR A TR R
SRRV V8 IR ORAE o ZLHAE N — Piik G R
i A AR 24, LB IS R 9% 52 R0 . BEE TN
RN KB B A R 0K T RO e i % A
R S EAN D R A L R R s S ]
At A= i AL 5 ) 52 T A6 P S e A 2R A A [
BE A LDL-C. 40 h %5 B A L AR 7 40 0 B i i A
PR A7 BN T W R 5 D e I g A8 3R — B R
NS iR P e S (e WSS AN HE S PN D Ei
BEFE , N TT R 2 A L0 7= AR A T AR AR

AR RAE T 1k — 0 RS 20 i 5 B R I e A0 1 H
WU, 33— 20 1 4l 21 55 18 % H AU P e N 1k
HHRR) e I A . B e, S Y O3 A R ke
21 B T P A P AR o3 i AT A i o M L 2 9 BR
MK . 2L 6 2R A A HL A 788 £ B I iR B 73« SR 2
TBE [ 53 F AR R A A ) AR R RN
FCIX LI Ak B o3 ] 52 i i 5 AR 3 A2, B4
AN R -4 SN Y IR S e R/ BTl BUIA S
Je& IR FIAE 0 1 P K 36, 0 52 40 W 7 i ) o A
7, LhSe B A A 0 B O A RO, OF LU/ A AR
P 5 T Bk BIF TE A [R] 10 4 265 3 45, 0 1 IR T B BA R
TF 5 G R ) 700 25 5 AR i 24 s IR RS R R . B
82 1% 1) R A HE A B 2L g 7 i A ST AR AR
R B A ORI , T RS 2 00 L R A B
frZmih = . Bz, BARAL M B B A R RIITF R
A 5, (5 7 Lt — 20 B REE T, DU e L T 2k
22 4 DL RAE B il R 24547 b 1) i AR 0

5% Tk
[1] BODEN W E, BHATT D L, TOTH P P, et al. Profound
reductions in first and total cardiovascular events with icosapent
ethyl in the REDUCE-IT trial: why these results usher in a
new era in dyslipidaemia therapeutics [J] .
Journal, 2020, 41(24): 2304-2312.

[2] NELSON R H. Hyperlipidemia as a risk factor for cardiovas-

European Heart



Vol. 43 No. 11

cular disease [J] . Clinics in Perinatology, 2013, 40 (1) :
195-211.

[3] NESTO R W. Beyond low-density lipoprotein : addressing the
atherogenic lipid triad in type 2 diabetes mellitus and the
metabolic syndrome[J]. American Journal of Cardiovascular
Drugs,2005,5(6):379-387.

[4] BOUTARI C, KARAGIANNIS A, ATHYROS V G. Rosuv-
astatin and ezetimibe for the treatment of dyslipidemia and
hypercholesterolemia [ J] .
Therapy,2021,19(7) :575-580.

[5] ZHANG Q J,DONGJL,YU Z. Pleiotropic use of statins as

Expert Review of Cardiovascular

non-lipid-lowering drugs[J]. International Journal of Biologi-
cal Sciences,2020,16(14):2704-2711.
[6] SUN Q W,HONG H S. Research progress on gene synthesis
and anticancer and lipid-lowering mechanism of Monacolin K
[J]. Anti-Cancer Agents in Medicinal Chemistry, 2023, 23
(11):1234-1241.
TR, K E SR, 5k A A, S Al B R A W s M E AT
JELT]. i Tl K%M CH AR R ,2017,38(2) ¢
129-135.
SU D X,ZHANG R F,ZHANG M W, et al.

tivities of Monascus pigments: a review[ J]. Journal of Henan

[}

[7

Biological ac-

University of Technology (Natural Science Edition) , 2017, 38
(2):129-135. (in Chinese)

XM Fy , RS Fy WA, . 20 il 3 FOu v I I RE /) B i
H& K B IE AMPK o ACCPPAR-an CPT1 £ [ 3£ IA Y 52 Wi
(1], A R 25 FH4,2019,26(3):351-356.
LIUYL,WUML,HU Y,et al.
blood lipid and expressions of AMPKa, ACC, PPAR-a and

[8

[l

Effects of ankaflavin on

CPT1 protein in livers of hyperlipidemic mice [J] .
Chinese Journal of Traditional Medical
Technology,2019,26(3):351-356. Cin Chinese)

(9] tRtlt, 0 H , S . AZL B8 HUR S I 87 47 2380 ke 4 1)
FMEIRLT]. FRERPEE25,2018,11(6):973-978.
XU S S, SHAO Y, WU T. Summary on the research of the

Science and

antitumor active ingredients extracted from red yeast rice[J] .
Global Traditional Chinese Medicine, 2018, 11 (6) : 973-978.
(in Chinese)
[10] 1% %, 2Ll Monascus 465 7y BIBEFELD]. WG 2R E 1
IRUE T KA, 2018.
(11 #Rme %, T o B, SRt &5 . 20 il B AR = 4 (i 1 4% A2
FRP o (g B2 FH R et e LT, o E ARG , 2023 ,42(4) :8-13.
XU X F,HE R Q,ZONG M H,et al. Research progress
on metabolites regulation and application of Monascus in
alcoholic drink production[J]. China Brewing, 2023, 42
(4):8-13.(in Chinese)
[12] GONGPF,SHIRY,LIUY T,etal. Recentadvances in

Monascus pigments produced by Monascus purpureus:

F NAREE-FREEWS: IHBHAKEMAEEEEERNBIRKARER

biosynthesis, fermentation , function, and application[J] .
LWT-Food Science and Technology,2023,185:115162.

[13] YANG H,PAN R H, WANG J, et al. Modulation of the gut
microbiota and liver transcriptome by red yeast rice and
Monascus pigment fermented by purple Monascus SHM 1105
in rats fed with a high-fat diet [J] . Frontiers in
Pharmacology,2020,11:599760.

[14] LEEJE,MIN S G,HONG S W, et al. Anti-obesity effects

of kimchi with red yeast rice in 3T3-L1 adipocytes and high-

fat diet-induced obese mice [J] . Journal of Functional
Foods,2023,106:105594.

[15]LIU K, XIE L, GU H, et al. Ultrasonic extraction,
structural characterization, and antioxidant activity of
oligosaccharides from red yeast rice[J]. Food Science &
Nutrition,2022,10(1):204-217.

[16] WU S F,DONG C Y, ZHANG M H,et al. Revealing the
hypoglycemic effect of red yeast rice: perspectives from the
inhibition of a-glucosidase and the anti-glycation capability by
ankaflavin and monascin[J]. Foods,2024,13(10):1573.

[17] Wi g, 20 h e 9% 30 0K A 3 V% ) o 5 28038 A S L FE
WrsElD]. STFH : SR, 2021.

(18] W te, 5 Wy, O, 5. 40l — AW ™ 9 2
HAE R S R LI ]. R TE 25 0% K, 2023,38(3)
345-351.

PAN R H, FANG Z Y, TANG X Y, et al. Research prog-
ress on secondary metabolites of Monascus spp. and their

pharmacological activities[ J]. West China Journal of Phar-

maceutical Sciences,2023,38(3):345-351 . (in Chinese)

[19] ENDO A. Monacolin K, a new hypocholesterolemic agent
produced by a Monascus species[ J]. Journal of Antibiotics ,
1979,32(8) :852-854.

[20] XIONG Z X,CAO X H, WEN Q Y,etal. An overview of

the bioactivity of Monacolin K/lovastatin [J] . Food and
Chemical Toxicology,2019,131:110585.
[21] CHEN X, CHEN Q, WANG S, et al. Physicochemical

properties and HMG-CoA reductase inhibitor activity of red
yeast extruded rice [J] . Journal of Cereal Science, 2024,
116:103859.
[22] ZOU J, YAN C Y, WAN J B. Red yeast rice ameliorates
non-alcoholic fatty liver disease through inhibiting lipid
and NF-kB/NLRP3

synthesis inflammasome-mediated

hepatic inflammation in mice [J] . Chinese Medicine,
2022,17C1):17.

[23] B a3, % K38, A0 . o 24 20 i v IR i i £ JH 2 g
A B MR DhRE f sz )], BEAE EOe sk,
2018,31(21):3226-3228.

ZHAO J M, FEI Y L, SHAO Y. Effect of Chinese

traditional medicine Monascus on blood lipid and liver

19



20

Journal of Food Science and Biotechnology

function in patients with hyperlipidemia and abnormal liver

function[J] .

2018,31(21):3226-3228. (in Chinese)
[24] MAK Y,ZHANG Z S,ZHAO S X, et al.

The Journal of Medical Theory and Practice,

Red yeast rice
increases excretion of bile acids in hamsters [J] .
Biomedical and Environmental Sciences, 2009, 22 (4) :
269-277.

[25] FUIIMOTO M, TSUNEYAMA K, CHEN S Y, et al.

of the effects of Monacolin K and other constituents of red

Study

yeast rice on obesity , insulin-resistance , hyperlipidemia, and

nonalcoholic steatohepatitis using a mouse model of metabolic

syndrome [J] Evidence-Based Complementary and
Alternative Medicine,2012,2012(1) :892697.

[26] PORTO A, DONNINI D, VANIN F, et al.
Monacolin K in nondiabetic patients with NAFLD: a pilot
study[J]. Nutrients,2023,15(8):1887.

[27] B 32 Bk . 56020 Ml Bt A WORS VIR 07 8 B 2 AL i) F 52
[D]. FE LI FEZL KRS, 2023.

(28] ¥, PRI R 0 20 il 25 R 1 7K 0 1k o 0 A i 95
PLHILDT. J7 0 - B F B TR 2%, 2018.

[29] CHEN C M, TAO H M, CHEN W H, et al.

Effects of

Recent
advances in the chemistry and biology of azaphilones[J].
RSC Advances,2020,10(17):10197-10220.

[30] kA, 2o ki~ R ORP KB AD AL, &
i 5 MBS ],2021,4009) : 112.
ZHANG Q. Research on the key technology of fermentation
of red yeast rice to produce natural yellow pigment [J] .
Journal of Food Science and Biotechnology, 2021, 40 (9) :
112. Cin Chinese)

[31] HE J, RENARD E, LORD P, et al.

tion of intraperitoneal catheter obstructions: insulin amyloid

Root cause determina-

aggregates vs foreign body reaction [J] . Journal of Con-
trolled Release,2021,336:1-15.

[32] LEE B H, HSU W H, HUANG T, et al. Monascin
improves diabetes and dyslipidemia by regulating PPAR-y
and inhibiting lipogenesis in fructose-rich diet-induced
C57BL/6 mice [J] . Food & Function, 2013, 4 (6) :
950-959.

[33] LEE B H, HSU W H, HUANG T, et al. Effects of
monascin on anti-inflammation mediated by Nrf2 activation in
advanced glycation end product-treated THP-1 monocytes and
methylglyoxal-treated wistar rats[J]. Journal of Agricultural
and Food Chemistry,2013,61(6) :1288-1298.

[34]JOU P C, HO B Y, HSU Y W, et al. The effect of

Monascus secondary polyketide metabolites, monascin

and ankaflavin, on adipogenesis and lipolysis activity in

3T3-L1[J]. Journal of Agricultural and Food Chemistry ,

2010,58(24):12703-12709.

BE 2960812024 F 11 A | ERE5EYMHARFR

[35] CHOE D,SONG S M, SHIN C S, et al. Production and
characterization of anti-inflammatory Monascus pigment
derivatives[J]. Foods,2020,9(7):858.

[36] NGUYEN TP T,GARRAHAN M A,NANCE S A, et al.
Assimilation of cholesterol by Monascus purpureus[J] .
Journal of Fungi,2020,6(4):352.

[37] MOHANKUMARI H P, NAIDU K A, NARASIMHAMUR-
THY K, et al.
reus attributed to antioxidant, HMG-CoA reductase inhibi-

Bioactive pigments of Monascus purpu-

tion and anti-atherogenic functions[J]. Frontiers in Sus-
tainable Food Systems,2021,5:590427.

[38] WU H C,CHEN Y F,CHENG M J,et al. Different types
of components obtained from Monascus purpureus with
neuroprotective and anti-inflammatory potentials [J] .
Food & Function,2021,12(18):8694-8703.

[39] /B, 20 h B (0 3K %) il iR %5 3 HepG2 4 il JiR 2 & A1
FISZmI[ D], RH REEHKE,2020.

[40] HSU W H, CHEN T H, LEE B H, et al.
ankaflavin act as natural AMPK activators with PPAR-«a

Monascin and

agonist activity to down-regulate nonalcoholic steatohepatitis
in high-fat diet-fed C57BL/6 mice[J]. Food and Chemical
Toxicology,2014,64:94-103.

[41]LAI J R, HSU Y W, PAN T M, et al. Monascin and
ankaflavin of Monascus purpureus prevent alcoholic liver
disease through regulating AMPK-mediated lipid metabolism
and enhancing both anti-inflammatory and anti-oxidative
systems[ J]. Molecules,2021,26(20):6301.

[42]LIN C W, LIN C H, HSU Y W, et al.

ankaflavin prevents metabolic disorder by blood glucose

Monascin and

regulatory, hypolipidemic, and anti-inflammatory effects

in high fructose and high fat diet-induced hyperglycemic

rat J]. Journal of Functional Foods,2023,104:105537.
[43] LEE C L, KUNG Y H, WU C L, et al. Monascin and

ankaflavin act as novel hypolipidemic and high-density

lipoprotein  cholesterol-raising agents in red mold
Dioscorea [J] . Journal of Agricultural and Food
Chemistry,2010,58(16):9013-9019.

[44]LEE C L, WEN J Y, HSU Y W, et al. Monascus-

fermented yellow pigments monascin and ankaflavin

showed antiobesity effect via the suppression of
differentiation and lipogenesis in obese rats fed a high-fat
diet[J]. Journal of Agricultural and Food Chemistry,
2013,61(7):1493-1500.

[45] ZHAO C Z,JIANG W,ZHU Y Y,et al. Highland barley
Monascus purpureus went extract ameliorates high-fat,
high-fructose, high-cholesterol diet induced nonalcoholic
fatty liver disease by regulating lipid metabolism in

golden hamsters [J] . Journal of Ethnopharmacology,



Vol. 43 No. 11

2022,286:114922.

[46] ZHU M N, WU G, CHEN J, et al. Ethnopharmacology,
phytochemistry, and pharmacology of highland barley
Monascus purpureus went: a comprehensive review [J] .
Combinatorial Chemistry & High Throughput Screening,
2023,26(6):1083-1092.

[47] YANG P X, HSU Y W, PAN T M, et al.

from

Monascinol

Monascus  pilosus-fermented  rice  exhibits
hypolipidemic effects by regulating cholesterol and lipid
metabolism[J]. Journal of Functional Foods, 2024, 119:
106285.

[48] WU H C,CHEN Y F,CHENG M J, et al. Investigations
into chemical components from Monascus purpureus with
photoprotective and anti-melanogenic activities [J] .
Journal of Fungi,2021,7(8):619.

[49] KUROKAWA H, TANINAKA A, SHIGEKAWA H, et al.
The cytotoxicity of cyclophosphamide is enhanced in
combination with Monascus pigment [J] . Journal of

Clinical Biochemistry and Nutrition, 2021, 69 (2) :

131-136.
[50] CHAUDHARY V, KATYAL P, PANWAR H, et al.
Antioxidative,  anti-inflammatory,  and anticancer

properties of the red biopigment extract from Monascus
purpureus (MTCC 369) [J] of Food
Biochemistry,2022,46(9) :e14249.

[51] BUZZELLI L, SEGRETI A, DIGIOIA D, et al.

Alternative lowering

Journal

lipid strategies: state-of-the-art

review of red yeast rice [J] . Fitoterapia, 2024, 172:
105719.
[52] ZHAO S P, LU Z L, DU B M, et al.

extract of cholestin, reduces cardiovascular events in type

Xuezhikang, an

2 diabetes patients with coronary heart disease: subgroup
analysis of patients with type 2 diabetes from China
coronary secondary prevention study (CCSPS) [J] .
Journal of Cardiovascular Pharmacology, 2007, 49 (2) :
81-84.

[53] MORIARTY P M,ROTH E M, KARNS A, et al. Effects
of Xuezhikang in patients with dyslipidemia: a
multicenter, randomized, placebo-controlled study [J] .
Journal of Clinical Lipidology,2014,8(6):568-575.

[S4] HSUEH T P, LIN W L, HU W L, et al. Red yeast rice

and statin therapy in patients with hypercholesterolemia

and the comorbidities: a retrospective cohort study on

lipid-lowering effects and cardiovascular outcomes[J] .

The American Journal of Chinese Medicine,2024,52(2) :

417-432.
[55] EFSA Panel on Dietetic Products, Nutrition and Allergies
(NDA) . Scientific opinion on the substantiation of

F NAREE-FREEWS: IHBHAKEMAEEEEERNBIRKARER

health claims related to Monacolin K from red yeast rice
and maintenance of normal blood LDL cholesterol
concentrations (ID 1648, 1700) pursuant to Article 13(1)
of Regulation (EC) No01924/2006[J] . EFSA Journal,
2011,9(7):1-16.

[56] YUAN R, YUAN Y H, WANG L D,et al. Red yeast rice
preparations reduce mortality, major cardiovascular

adverse events, and risk factors for metabolic syndrome: a

systematic review and meta-analysis [J] . Frontiers in
Pharmacology,2022,13:744928.

[57] GERARDS M C, TERLOU R J, YU H X, et al.
Traditional Chinese lipid-lowering agent red yeast rice
results in significant LDL reduction but safety is
uncertain: a systematic review and meta-analysis [J] .
Atherosclerosis,2015,240(2):415-423.

[58] HU J, WANG J,GAN Q X,etal. Impact of red yeast rice
on metabolic diseases:a review of possible mechanisms of
action[J].
2020,68(39):10441-10455.

[59] RUSSO V, NAPOLITANO N, ASCRIZZI A, et al. The

Journal of Agricultural and Food Chemistry,

lipid-lowering efficacy of a nutraceutical combination

including leucoselect phytosome, red yeast rice,
policosanol and folic acid in dyslipidaemia patients: real-
world insights[J]. Pharmaceuticals,2024,17(4):447.

[60] PYOY H,LEE D B,LEE Y W,etal. Hypoglycemic and
hypolipogenic action of acetic acid and Monascus-
fermented grain vinegar:a comparative study[J]. Journal
of Medicinal Food,2022,25(4) :418-425.

[61] MENG H M, SONG J, FAN B Q, et al.
vinegar alleviates high-fat-diet-induced inflammation in

rats by regulating the NF-xB and PI3K/AKT/mTOR

Monascus

pathways[J]. Food Science and Human Wellness, 2022,
11(4):943-953.

[62] skt . 2L il K 5 M s & i 3 SR ek 5D ).
R REBH KA, 2020,

[63] #3521 K I of s IR IR £ oK BRI o A 715 18
LHUEIBT S LD, R REERHSCKR S, 2024.

[64] % ¥, ok & &R 20 il 2 255 i B Aili 2 & 1) 77 1%
i HE A AR e 0] B 5 2023,29C19):216-221.
LU ZJ,ZHANG Z F,XIE Y. Blood lipid lowering effect
of the complex preparation contain red yeast rice, green
tea extract and selenium [J]. Modern Food, 2023, 29
(19):216-221.(in Chinese)

[65] CHEN G,CHEN W B, XU J H, et al. The current trend
and challenges of developing red yeast rice-based food
supplements for hypercholesterolemia [J] . Journal of

Future Foods,2023,3(4):312-329.
[66] #% 2l , & PRI, A 8L, 2r il i 5 4 B B 1l Th ik 14

21



22

Journal of Food Science and Biotechnology

WEFELI). BT 5 TT K ,2019,40(8):195-199.
HUANG Y T, ZHOU D Y, YU Q.
hypolipidemic effect of Monascus and propolis tablet[J].
Food Research and Development,2019,40(8) : 195-199.
(in Chinese)

REH, B, (AR AR AR i = bR E I R
L SEE A TR R R BRI B R ma L. T R R K
#%,2019,36(9):1403-1405.

LIANG H L, QIN HY, FU W Z, et al.

Research on

—
(o))
-

[

The effect of
Monascus Sanqi turmeric compound on blood lipid level
in hyperlipidemic rats[J]. Journal of Guangxi Medical
University ,2019,36(9) :1403-1405. Cin Chinese)

[68] Brate, fTie e, w5t 07, 55, B0 ILMs L&l W S By

HeamokaHBELEEBOI R0 Fk S ieix,
2018,24(7):556-559.
CHEN Y, LU L H, GAO J F, et al. Study on reducing
blood lipid effect of extracts from hawthom, gynostemma
pentaphyllum, radix puerariae,and red yeast rice in combi-
nation[J]. Preventive Medicine Tribune, 2018, 24 (7) :
556-559. (in Chinese)

[69] RF,F & HHEE % KOLMGORSELEE

S BEIEEAILT]. RS 3R IR AR 2 4, 2022, 28
(5):1297-1303.
WU Y, LI W X, YANG H H, et al. Synergistic lipid-
lowering of Monascus purpureus pigments and traditional
Chinese medicine with food and drug homology [J] .
Chinese Journal of Applied and Environmental Biology,
2022,28(5):1297-1303. (in Chinese)

[70] A8 5. A H- 20 il B o i 7= S BT LD, Bk - A K
*,2020.

[71] HUANG Z R, CHEN M, GUO W L, et al. Monascus

purpureus-fermented common buckwheat protects against

dyslipidemia and non-alcoholic fatty liver disease through

the regulation of liver metabolome and intestinal
microbiome[J]. Food Research International,2020,136:
109511.

[72] 30357, Wl & &5 B R A 2y g 20 b ) @ BB I i
WERIBETEID]. R REERHL K, 2019,

[73] DONG X, CAI Y C, LIAO H, et al.

transformation of medicine and food homology hawthorn

Biological

with Monascus ruber to enhance lipid-lowering function
[J]. Food Bioscience,2024,58:103825.

[74] DUAN Z H, LIN Z S, YAO H R, et al. Preparation of

BE 2960812024 F 11 A | ERE5EYMHARFR

artificial antigen and egg yolk-derived immunoglobulin
(IgY) of citrinin for enzyme-linked immunosorbent assay
[J]. Biomedical and Environmental Sciences, 2009, 22
(3):237-243.

[75] ZHANG H Y, AHIMA J, YANG Q Y,et al. A review on
citrinin: its occurrence, risk implications, analytical

techniques, biosynthesis, physiochemical properties and

control [J] . Food Research International, 2021, 141:
110075.

[76] SINGH N D, SHARMA A K, DWIVEDI P, et al.
Citrinin and endosulfan induced teratogenic effects in
Wistar rats[J]. Journal of Applied Toxicology,2007,27
(2):143-151.

[77] VRABCHEVA T, USLEBER E, DIETRICH R, et al.
Co-occurrence of ochratoxin A and citrinin in cereals from
Bulgarian villages with a history of Balkan endemic
nephropathy [J] .
Chemistry,2000,48(6) :2483-2488.

[78] EFSA Panel
(CONTAM) .
health related to the presence of chromium in food and
drinking water[J]. EFSA Journal,2014,12(3):3595.

[79] PONZ-PERELLO P, ESTEVE-TURRILLAS F A,

CORTES M A, et al. Development and validation of an

Journal of Agricultural and Food
on Contaminants in the Food Chain

Scientific opinion on the risks to public

analytical method for determination of citrinin in red rice
and red yeast rice-based food supplements by ultra-high
performance tandem mass
spectrometry[ J]. Food Chemistry,2024,455:139941.

[80] ADIN S N, GUPTA I, PANDA B P, et al. Monascin and

liquid chromatography

ankaflavin-biosynthesis  from  Monascus  purpureus,
production methods, pharmacological properties: a review
[J]. Biotechnology and Applied Biochemistry, 2023, 70
(1):137-147.

[81] KANG B Y,ZHANG X H, WU Z Q, et al. Production
of citrinin-free Monascus pigments by submerged culture
at low pH[J]. Enzyme and Microbial Technology,2014,
55:50-57.

[82] XIONG X Q,LIU Y B, ZHANG J L, et al. Mutational
analysis of MpPhy reveals magnetoreception and photo-
sensitivity involvement in secondary metabolites biosyn-
thesis in Monascus purpureus[J]. Journal of Photochem-
istry and Photobiology B: Biology,2021,217:112164.

BT AR - T AR 22D



