EFRERCBRELHE (PEREATHNEANR /FO+Z%E8NH: Bt —E - /O0OH)
Taiwanese Journal of Agricultural Chemistry and Food Science (August, 2005) 43(4): 271-280

1 fig &2 W 7%

I
®

ALBEE REMBRIMAEER

ZHE 17(51
fir A M EE BT

A PN T LR e
2%%ﬁml¥&%ﬁm“1$ﬁ¢u

ll

[

M
i
-

(BZAHEH - PERBATEERAZ+HB)

HHRPRERSTEXNRLRBEE  BRRENARORZEROHHETE - ALK S LEH Y monacolin K
I SR B & RS PR EE K HMG-CoA reductase 89751 - B RIRHEMERRAIRCR - AL RERA
BBy 0 LSRRG ERA SERP ORI ATEE SETRREYRE - FEHRNKRS 2 REERE - =
BH IS - SFEIREOMERE (high density lipoprotein cholesterol, HDL-C) ER{EZEHSE O EERE (low density
lipoprotein cholesterol, LDL-C) RIRE%E - KRBT - APFRAEA M BESRERARELR P EIEERE -
EHHEREEEEREAREBENEE KPR — SRR ATHRABE (HChol-M1 ) RETERSE /HERF
AR RS R 4 R B A i ] B AN A B R 39,0968 21.4% » = B H e th ol B TR 25.8%88 38.3%: Ty
LDL-C HIRE{ERSR A5 45.3%H 21.6% » A FEEN, B HDL-C B9\ EFE % - H LDL-C BE
FERARTRE - B RAEMHEN LDL-C/HDL-C ML EHRREEIRACA N RE (HChol #) HEBEAFEET
R o KDL BTRART B AR AR E AR R = R H R VIR A BRI E R - 1St AT RS — R B Y —
citrinin BAFEEE  FANELNLZEEZIER @ WAMERH AR HITIFESHS T - E3ME+ GOT
(glutamic-oxaloacetic transaminase) B2 GPT (glutamic-pyruvic transaminase) BY4M7 - WHETTIFHERYI AR - DU
BRI BRE I 2 - ISR REUR » AL RSN GOT B GPT W E TSI - BRI BRE
BRESEABHENBHTREZR @ HERBBANEMFEH B E LT TSR BNESE -

BOGETE © ATBY - REIMPS  BREEAS, > monacolin K - FTREYTH -

Study on Hypolipidemic Effects of Monascus Powder in a Hamster
Model of Hyperlipidemia

Chun-Lin Lee', Tsung-Yu Tsai', Shein-Da Gong?, Chieh-Jen Shih?,
Mei-Yuh Chung? and Tzu-Ming Pan'

! Institute of Microbiology and Biochemistry, National Taiwan University
? Wei Chuan Foods Corp. Biotech Center

(Accepted for publication: April 25, 2005)

Monascus species are a Chinese traditional fermentation fungus used on food for over thousands of years
in China. Monacolin K, secondary metabolite of Monascus, was proven could be used as antihypercholesterolemic
agent. This research focuses on the effect of the addition of Monascus powder of Wei-Chuan Foods
Corporation to hamster diet on cholesterol, triglyceride, high density lipoprotein cholesterol (HDL-C), low
density lipoprotein cholesterol (LDL-C) in serum. In the result, Monascus powder diet was proven could
decrease cholesterol, triglyceride, and LDL-C in serum. The cholesterol level in serum by 1 X Monascus
experimental group (HChol-M1 group) on four weeks and eight weeks would significantly lower 39.0% and
21.4% than that of high cholesterol group (HChol group). The triglyceride (25.8% and 38.3%) and LDL-C
level (25.8% and 38.3%) were also significantly lowered in 1 X Monascus experimental group (HChol-M1
group) on four weeks and eight weeks. Because HDL-C level was not decreased and LDL-C level was
significantly lowered, LDL-C/HDL-C ratio of Monascus experimental groups would significantly lower
than that of high cholesterol group (HChol group). However, the cholesterol and triglyceride level in liver
would significantly decrease in Monascus experimental groups. Since citrinin was a mycotoxin and
possessed nephrotoxic and hepatoxic effect, it had negative impact on the safety of red mold rice by people.

* Corresponding author.



272 RALEEH FRE £

HE

BAA HEEEXE B RRMYFEELBEHLY

This study would examine liver somatic index (GOT and GPT level in serum) and liver biopsy in order to
investigate the liver damage by Monascus powder. In these results, GOT and GPT level in serum by
Monascus experimental group were not significantly increased. There was no difference in the results of
liver biopsy between monascus experimental groups and control group. Therefore, Monascus powder in this

study would not cause liver damage.

Key words: Monascus, Hypolipidemic effect, Healthy food, Monacolin K, Liver biopsy.
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HRERBE LT —FETHEEEELMB
B A+ ARSERF - BOIMEERS B ZKE
=P BALRINERRR B =M R OBE
W BEEBABRAOMART - METHIE
EESEHEKEOMERROZEEREEN
B 0 IR IB OSSR I AR B B F 70 B ILE B s
HRPIEEEAS > MKPIEEERE
B— AR TEEEE - EiERERERE X
A 200 mg/dL FF - (KI5 AR B AR Co Bk 35 308 2B L2 RY
PR TGE LT - IEREEHE S & AR B kO R =
W RBRECRRS - HRAIFEY S E
VI I6 IR R I & B > 1 B m] DABHEA R E
SREIIR (LSS BRSO M R I R B R Y -

15 50 P 3 & 4T 58 B (Monascus species) f?
MR BELWER BETTEEL - -fIBE
HEE_HAHMHEYEETIINE : (DBXR
(%L £t : rubropuctamine - monascorubramine ° &
1 : ankaflavin, monascin® #f& ! rubropunc-
tanin ~ monascorubrin)® ; (2) BRI E R E -
monacolin K (M #:f8 £ lovastatin, mevinolin
2 mevacor) R BEIMBEME v-EE T B (v-
aminobutyric acid, GABA) : (D EMELWE :
f.4% dimerumic acid® K 3-hydroxy-4-methoxy-
benzoic acid® ; (DM EIEHWE + HFEMOE
B citrinin (X #%%8 }% monascidin) ®? - ifii iE 4E
KR RBEELFWMZERKER - L
I FC R H s g -

3-hydroxy-3-methylglutaryl coenzyme A reduc-
tase (HMG-CoA reductase) & [l F3 & iR A9 538
FREIBESR - FHRALEE 2 KRB Y monacolin K
HIASHEEL HMG-CoA L » Kk - & 52 HMG-CoA
reductase %% 5 1 #ll #1 L B2 3% - {# mevalonic acid
A A B o KD R 4 A S BB [ RS - AR
A E B BE 9 5 & T B > e LDL (low density
lipoprotein) receptor K30 » &% LDL AYL
o T R A T RS I B R R o S

AL REMNEEES > EHSERREM
WINESRARNEASEERBE R AT ER
o BERABRERANGESEZE Kb DR

Fii& A citrinin ER&% - Blanc S A #§
i » Monascus purpureus 11 Monascus ruber € FE 4
—MEHNEYE —citrinin’ FYEHNEEBES
EER > HHEEEENREEEYHETTEE
BHEEYWENEL - WH2E Nonica%A”
M ENEES TS citrinin IS E0E
0.2-17.1 ug/g - BB B LB KERPIRE
B#E] citrinin - bb—ZES [ EHEER A
HEEEN FE2RENDBIBELE —HE
BEY  AREBHEDFE citrinin REEAL
BHIEEEN A b REFEEEXEYER]
i citrinin S ABBNEEEH - thEAFEE
BESRFTLBEEE SR A citrinin 776 » {(HHAFHI28
PRE AR - £ ENEERN  ASBRRD
2RENY -

HREFRRERMLZEDRRE  HEER
BLZMBEESEBRGIBZEHZINE
i ALK R ERA & KPP LR
ftiz AL EE AL T BV A B - DUEE (L B R MR
LT g b RE T8 BF - =B HYhESEL LDL-C AYRE
B - B - RALEH RS —REREHY—
citrinin BIFEEHHR @ EABELNLEZNER
BB - AR AR ETHIEES
T > EE MM F GOT & GPT By43#7 » W HEITHE
HBU s DIRBAEESNETEE -

#oR BB
— RBBYZEE

. RERHYEARREHE VAR HIESE
Usman E2 Hosono Z 8= i1 LLE K - AW
thERfE B Syrian RIEMHEEBET
B ERB2ZEGBEH YL 0 3t 104
£ VEE - BRI BTN NESR
HY iy o B A AL A > FIBRBY 96 BB B3 5l
BEHE AN A 0 54 16 & - fRAIE Iy
e UGHEE o [\ ERY - B
HIFHETEERE 60% > BT HERIAN 25+2TC 0 3¢
FEESF R Ry 8:00-20:00 &2 12 /NROEIBIEER -
B E GRS - '
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WHEEHFERE - BEREX
FHET 0 R o BRI FREUK (B BE
KB RBBH X EARERERE -
BRERRAHEREMRHEEENE LR
BE -

2. REMEBZEHE

DAFDAFTfeft w R EEME AT E
(http://www. fda. gov/cder/cancer/
animal frame. htm) °
(a) DfgRmHEAFAHBE

i. ABREELEE 170 cm > §2E 65
kg By EL#E > f£ A Boyd A= BSA (%)
= 0.003207 x Height (cm)"® x Weight
(grams)(0.07283-(0.0188"LOG @&ramsyyy | *&A
BEREEAR1.762 m” -

ii. B ERBRmEAMK FDA #itznK
28 (http://www. fda. gov/cder/cancer/
animalframe. htm) > LIS 0.10 kg K
H ¥ > BSA (m®) = 8.99 x weight (kg)
CENY /100 RHEBEBREREREOR
0.019 m* -

iii. HABE ¥ o REHENFE

2 REEBEEBATHEERTHA
.
(b) HAEBYWE

i. ABER%RZEROERAFER
LRt RARKLBEE T - £ &
#5958k Lot 040023 ; H iR aIE—
FiR - KR ZERERA A £ BT
ODREEXMERES » RALEE
A EBENEREBABEGDE
K08g FHERIRA N BHEE S
H o 8 8 HMG-CoA reductase
inhibitors & & }% 9.6 mg) » BIEFF
FARFEE &k 800 mg/1.762 m'=
454.03 mg/m’ -

lH.BERBATBEMTEHNENR
(454.03 mg/m* < 0.019 m*)/0.10 kg -
15 86.266 mgkg bw o ARG EE
BEZ —EHE W0l g ZEH
FHSEAHEIEE 86.266 mgkg
bw = 0.1 kg = 8.63 mg/day -

3. FARHAD 5B BB TR K 1 K AIN-T6 ERL
BoAMUMELE - JVASMZEREERE
gk 2 4 BE control #H - & F & B E RS AR
BZHBMT  HChol B S EEERKE
#H ~ HChol-probucol # B & & — 158 &k
fEEEE ) probucol (100 mgkg bw) & IEEIR

F— WERERARLBHRZARS

Table 1. Composition of Wei-Chuan natural monascus

powder'

Sample Natural monascus powder
Catalog number Lot 040023
Water (g/100 g) 5.36

Ash (g/100 g) 10.71
Fat (g/100 g) 4.69
Protein (g7100 g) 23.51
Carbohydrate (g/100 g) 55.73
Calorie (kcal/100 g) 359.2
Sodium (mg/100 g) 216.2
Arsenic (mg/kg) <2
Lead (mg/kg) <20
Monacolin K (mg/g) 12.31
Total plate count (CFU/g) Non detectable
Coliform Non detectable

Non detectable
Non detectable

Salmonella enterica

Staphylococcus aureus

1 The report of assay was offered by Wei-Chuan coorporation.

#H ~ HChol-M1 ¥H B R —fERE A a5
(1X > 8.63 mg/day KLB8HAK) ~ HChol-M2 #H s FE
BB &AM QX 17.26 mg/day L
AR ~HChol-Mb i B R A ABEI &2 ALK
E&4H (5X » 43.15 mg/day $1.38¥y ) - BaRHBD A ER

SRR TR R Y o RIR AR KT R B L R T A8
GIHZEE R AN - HBRA0 5L LI 3 i 5 S

¥ BRKARBEHEGHBNARCE  LUER

KT B EIRE A (eke FTHD

Table 2. Composition of the experimental diet’

(g/kg diet)

Composition Normal diet® High chol. diet®
Casein 200 140
Corn starch 650 680
Cellulose 50 50
Soybean oil 50 80
Mineral 35 35
Vitamin 10 10
L-cysteine 3 1
Choline bitartrate 2 2
Cholesterol 1
Cholic acid 1

1 Based on AIN-76 formula "2,

2 The daily diet of control group.

3 The daily diet of HChol group, HChol-probucol group, HChol-
M1 group, HChol-M2 group and HChol-M5 group.
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BtHE R P HRE REE

ZR B K o BB R R S IR - B H DU1.0 mL %
FHEBHEAELTHMRRHRRESHIT
ZEE - AR A VRREERNERS
W (E BT DUERE R K EE - KRB
ERESHMERE SHEZERFEAROKTL
X RABRTRELRT/HE -

Z - BYE - RORFRFEYAEE

1. EhYH4E (sacrifice) ik
2R 12/MNFRU SR ERBEE

B o R EZ B OO0 BEBE 44 HE G RS
I -

2. WML : LASt R B B AR AR -

FERBIIENEm# L > BT GLRESN

ORI Heth iR A L89B EE > 852/
BFA - BEHEIAE RIBTARE
&) FEEEERE - 7K E
FafE > DI pEse® - KBS I HE
mAE > BN IREE L 0 DISHEEREE 7/
o GRLIARTERED) » BrEEE TIES
R 1 & &5 % AL AR - K Hh MR HE 3 e 4% B
FRER RIS IR 20-30° /& » $tEEH AL
BHhAREMmHIME - A RMYTEE M <
HZEEFE FHUPESE HTER DL 1,750
x g B 15 min BLE LR METEA
eppendorf tube @ A-20 CBREE L HEETE -
FFH®BIT -

3. MEwREY Rk BMEEE®R  HEH
£ #H (HChol-M1 ~ HChol-M2 Ed HChol-M5 #H) -~
¥ B8 #H (control ~HChol £ HChol-probucol #H)
R B ETHBY A - ek
MR -

= MmERFABEE SR

1. I 7 B P A5 08 B [ R il 2
{5 A i & 4 (b 3 Al (Part no. MP2-35,
Jonhson and Jonhson, NJ, USA) 4347 Ifil 3 £ T
HEHEEESE  BIETEONEHRY
ZFFR ©
2. IM#& ™ HDL-cholesterol & &4 #7
& £ 1t i # (Cat. no.
1.14992.0001, Merck Co., Darmstadat, Germany)
ST I #E h HDL-cholesterol Z & & » #1F
HEMEMHRHEHFRR -
J5 B k% DL CHOD-PAP £ #IE MR HDL-
cholesterol & & : BRIMEBHAB (RWE 14

BAA #EE BT REMERBERIMH

mmol/L phosphotungstic acid, 8.6 mmol/L
magnesium chloride) ZE Z & T K FE 15 min
% B 10 pL MEBMAZBELE 3TCKE
5 min> {0 A 48 1 & B 2 BB I 500 nm
BERTZREHE  HEEERRIRLHE
¥ BB 1S AR AR b HDL-cholesterol &
i(m o
3. [ LDL-cholesterol & &4

o AT A LEAA] (Cat. No. 1.14992.0001,
Merck Co.)Zr#7Il#& LDL- cholesterol &Z &
B BEABNEHBRHEEN R -

JR B 2 DL CHOD-PAP #:#IE MM LDL-
cholesterol & & : IRIMYL A (& 0.68
g/L heparin, 64 mmol/L sodium citrate,
stabilizer) fEE B T FE 15 min $& » HL 10
pl MEMAZ G 3TCAKBAZE N
A E IR E EE A > B 500 nm FET
R GAE o R AR HE R R o RO E B IR
15 1B K 5 v LDL-cholesterol 2 & & -

4., MKHEFHEST =B EHEESE5HT

5 i & 4 L BBl (Part No. MP2-19,
Jonhson and Jonhson) 43+ #7 Ifll # B BF #H #& b
“HHMESE  BREAEUOEHRHE
FtR »

M~ MR ER S

1. GOT (AST, aspartate aminotransferase)Z 7

i F & A L3 Bl (Part No. MP2-113,

Jonhson and Jonhson) # 17 Ifll ¥ AT 35 8¢ GOT
5T BIEABUEMHRBEENR -

2. GPT (ALT, alanine aminotransferase)’3#T

i F B 4 (L 3 B (Part No. MP2-36,

Jonhson and Jonhson) 3£ 17 [l #8 AT $5 8¢ GPT
T BEAFBANMEMRBRBEEBNR -

B EMFEHAIREE

FrEREEEIT_EE - UL SAS R &
K % 75 43§t (one-way ANOVA)E{THEETER TR »
F L. Duncan’s Multiple Range Test {F#HRSAY £
b o p<0.05 B REEHELEER -

# R M A A

— - AEHYEEREBEEE 28t

AT DL B KBS &~ R BB 4
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X ABRHYRBHEEIGEC EERENTER
BRET/AZEABRAEE - ABRECEE
ERRES MR =R - &R ASE
REgMAEEAA BERAETHEERBEREY
B R A N EH 2% - sl &8
ABRBYC SNEEERE IS E RIF - /i
o3 Al 58 VU B 5 R IR DL — S b 2 Bk
EITHRYE - EETMRE RS ZIEE 2T
DUEE Ak TR 2 R SR AL A 2 o B I R O S8R -

ZoEIYInEPRBERR=-RYH
mEERESIL

AW FELLBR 2 AT i it 2 RERAL K 1T
By AER - MR TR EE AR R — R H w2

LR YRR - 55 VY38 I AR o A8 e [ R R R
control ¥ %y 91.8 mg/dL » ER £ 51 & [E ¥ 2 HChol
HEBEFEIRSE 164 mg/dL » HChol N E /E
NEMHEVNEZRSEY  EHRASEE
FEER B RY HChol M E MW P EEREIR S 8%
Ee adMbheakEEENABRHELX -
HChol-probucol #H1x & KElEEREZEY) probucol
RIBKREM > REIERE/GE AR R T 8E
o I I VR B BB T B

ERVGHEESE  CECREBERS - {|RA
i B4 - HChol-M1 #H ~ HChol-M2 # ~ HChol-M5
HemBHhBEERFRESEZFRRBRSIE
EEZEK R HChol #H @ BN A MHEERS
I 4B I 980 s ] PR O R R = L op HChol-M1 $H R 26
VO 5 B 5 G I A R ] 2 R S 43 71 B 100 mg/dL

x= FHABRBYIFEHEEHRBHYEOANBREE
Table 3. The body weight and daily feed intake of experimental hamster
Group' Body weight (g) Daily feed intake (g/day)
Oth week 4th week 8th week 4th week 8th week
Control 82.1 £8.12 93.6 £ 9.50 107 + 8.48 6.78 £ 0.50 7.73+0.78
HChol 79.5+8.15 87.0+7.43 99.4+9.32 6.64 £ 0.45 7.23+£0.92
HChol-probucol 823+ 752 87.1+7.50 99.2 + 7.80 6.75+ 0.69 7.52+1.03
HChol-M1 77.1 £ 8.84 89.6 + 8.31 102 +7.77 6.46 £ 0.83 7.78 £ 0.84
HChol-M2 79.9 £ 9.57 89.7+9.10 101 £11.3 6.75 £ 0.45 7.32+0.59
HChol-M5 82.3+9.65 92.7+ 8.15 104 +£9.32 6.91 £ 0.59 729+0.77

1 Control: normal diet (0% chol.); HChol: high cholesterol diet; HChol-probucol: probucol and high cholesterol diet; HChol-M1:
Monascus powder (1X, 8.63 mg/day) and high cholesterol diet; HChol-M2: Monascus powder (2X, 17.26 mg/day) and high
cholesterol diet; HChol-MS5: Monascus powder (5X, 43.15 mg/day) and high cholesterol diet.

2 Data are presented as means + SD.

x&N REAFREMEHNERMDBDEREREE -RTHERECHE

Table 4. Effect of Monascus powder on experimental hamster performance serum cholesterol

and triglyceride

Group' 0th week 4th week 8th week

Cholesterol Triglyceride Cholesterol Triglyceride Cholesterol Triglyceride
(mg/dL) (mg/dL) (mg/dl) (mg/dL) (mg/dlL) (mg/dL)

Control 89.7+13.7 98.5+10.5 91.8+5.37% 104 £ 7.06° 89.2+936¢  120+17.7°
HChol - - 164 +21.9% 186 + 47.8° 173 £ 14.1* 193 £63.4°
HChol-probucol - - 107 + 20.0° 160 + 32.6® 124+ 17.6°  114+£224°
HChol-M1 - - 100 + 9.19° 138 +21.6° 136+£19.8%  119+18.8°
HChol-M2 - - 134+ 11.8° 126 + 35.1% 138 £262*  130+412°
HChol-M5 - - 140 £ 10.2° 144 + 38.2% 152+ 135  112+17.9°

1 Control: normal diet (0% chol.); HChol: high cholesterol diet; HChol-probucol: probucol and high cholesterol diet; HChol-M1:
Monascus powder (1X, 8.63 mg/day) and high cholesterol diet; HChol-M2: Monascus powder (2X, 17.26 mg/day) and high
cholesterol diet; HChol-M5: Monascus powder (5X, 43.15 mg/day) and high cholesterol diet.

2 Data are presented as means= SD. Mean values within each column with different superscripts are significantly different (p <
0.05).
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RiLEER *

(23

£t BREE

Bd 136 mgrdL - F 15 e [E BF &K R 4H (HChol #H)
BREREE 39.0%81 21.4% - #ESR HChol -M1 # -
HChol-M2 #H &2 HChol-M5 #H47 Al —f% -~ —f5H
IEZABMERE  Hig LM ER
BB RERE EMEN  RUCERETER
= AL B 1 R B R I MR I R e AR R
FERNHIE B ENERMSR - HREAESE UGE
BB T EEHAERNES - it - ERES
B RE  WHARBRCHEEERE
HChcol-M2 # 2 HChol-M5 #HAS R EBHE ZH -1
£/ GAZHE 9 > HChol-M1 ~ HChol-M2 E2
HChol-M5 #HEEE R E M REZERE S K
BoEMEA ZHREL BRAEHERS
EHEHEERNEHCERFABEEEZRE &
HEREUEMSR - MBREREENTIES
B 53 B monacolin K » H B HMG CoA reductase
inhibitor > AJHIHIIEEEE < G RERR - (HEE
AT HRETHEE G - it A
monacol inK HIFIEEIEE C IREH —ERE - &
EREEREMBEHAMEEEE - A A
#1288 $1 49 monacol in K AU I SRR B E 5 - 4L
38 3 A RS 2R BT BB AR Y monacol in K & & A
e —ERE - SRS KB &R i ik
HEENH EBERR -

I #% H = B H A 5 45 SR 87 > HChol #H
HEZHME® control HEEFIRS @ MKHF
=B H hES = E 186 mg/dL (EBVYSE)EL 193
mg/dL (58 J\i) - HChol-M1 #H - HChol-M2 #HEd
HChol-M5 #HMRHEF I HE /\HEANLEERE
% 0 M =8 HER S E S EE R HChol

KA MESFEEABERERMD®KS HDL-

A H#EE HFUH REFEE B EE LT

#H o Eorh HChol-M1 #H 4 58 MY B 55 U I = B&
HEREE 5 Rk 138 mg/dL 81 119 mg/dL » 43
A8 HChol #H B8 3% RE{K 25.8 %82 38.3%- Hy L it
e SR AT AN 0 RLBRE SuiE B 2 AR M h =88
H B 2 2h3 > M LLIE#E #04H probucol ZE9 88
RealEE Rz A B R IEERI REHE TR
R ARRE/UEF 5 HH B3 BUR © probucol
FERT AR EREA N B IEERE - BREE
EIEZ R H B BT 2 5 MR AT - K - TTHE
HHENRE = HWE - H TRBCRIER
7=

°

v

SHESE) Mm% HDL-C ~ LDL-C Z &# 1t

K EEErREE R s IDL-C ZEak
FLFTR - S BB AT &1 HChol A58 /B Z HDL-C
G #HE = control #H - 35 2 (K& HDL-C &2 LDL-C
EERIEERE  WREEHERR 8 RIMKS
HDL-C B2 LDL-C ¥ E ¥R R A EHE HES -
F 25 EFBE HChol-M1 $H - HChol-M2 #HER
HChol-M5 fHMEE BEA B KIMK P e E R =
FEH BRI - BRATANEAEHEE
BB EEE R LDL-C » MEEIuEEE /A
HDL-C it 5K (Rl Ry # e E B2V BRI 2> © MR
Mo SEPYSEELSE /AR HChol-M2 #H:Z HDL-C &
& B2 & A HChol #H -

HChol RS IYAE 55 /\3H 2 LDL-C 2 1Y
FHFE SN IEEECA# (control #1) - Fr & #L 5,
B2 LDL-C BB 8K HChol #H- HHFER
] ZHE » HChol-MI HHEER B BERENSE

CH LDL-CIRE L%

Table 5. Effect of Monascus powder on experimental hamster performance serum HDL and LDL

Group' Oth week 4th week 8th week
HDL-C  LDL-C LDL-C/ HDL-C LDL-C  LDL-C/ HDL-C LDL-C LDL-C/
(mg/dL)  (mg/dl)  HDL-C (mg/dly  (mg/dl)  HDL-C (mg/dL)  (mg/dL) HDL-C
Control  58.8+6.76 30.15+5.61 0.51+0.084 61.8+224% 31.7+1.83° 0.51+0.042* 593+6.16° 30.9+3.67% 0.5240.059°
HChol 74.8£8.95° 59.8+9.96% 0.76+0.094° 76.2+18.6° 60.2+6.24* 0.86+0.263
HChol- 71.9+£11.95° 36.0+8.10° 0.51 +0.129* 68.9+25.3% 44.4£7.03° 0.73 +0.294%¢
probucol
HChol-M1 86.0+11.2% 32.7+3.72° 0.39 £0.071¢  80.1 £8.15% 47.2+5.02% 0.61+0.083°
HChol-M2 92.7+8.90° 462+4.45 0.50+0.039° 91.0+13.0° 49.2+104% 0.55+0.136°
HChol-M5 88.5+11.0° 493+3.64° 0.56+0.071° 81.0£592% 54.7+£534" 0.680.058"

1. Control: normal diet (0% chol.); HChol: high cholesterol diet;

HChol-probucol: probucol and high cholestero! diet; HChol-M1:

Monascus powder (1X, 8.63 mg/day) and high cholesterol diet; HChol-M2: Monascus powder (2X, 17.26 mg/day) and high
cholesterol diet; HChol-MS: Monascus powder (5X, 43.15 mg/day) and high cholesterol diet.

2. Data are presented as means=SD. Mean values within each column with different superscripts are significantly different (p <
0.05).
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Table 6. Effect of Monascus powder on experimental hamster performance liver cholesterol

and triglyceride

Group' Oth week 4th week 8th week

Cholesterol Triglyceride Cholesterol Triglyceride Cholesterol Triglyceride
(mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL)

Control 108 + 20.5 50.0+9.22 103 + 12.8%2 52.7+5.27° 96.3£15.1° 55.1+£7.18°
HChol - - 227+ 27.7° 66.8 +5.25% 222 +12.8° 67.7 +5.80*
HChol-probucol - - 148 + 29.2° 51.7+6.52° 189+ 283>  58.6+10.1°
HChol-M1 - - 150 + 30.9¢ 56.1 + 6.69™ 163 £19.5¢ 60.3 +5.83°
HChol-M2 - . 183 +27.4° 57.4+6.20% 140 £22.4%  59.2+5.10°
HChol-M5 - - 175 + 35.8 59.6 £4.27° 156 £31.2°  57.8+4.32°

1 Control: normal diet (0% chol.); HChol: high cholesterol diet; HChol-probucol: probucol and high cholesterol diet; HChol-M1:
Monascus powder (1X, 8.63 mg/day) and high cholesterol diet; HChol-M2: Monascus powder (2X, 17.26 mg/day) and high
cholesterol diet; HChol-M5: Monascus powder (5X, 43.15 mg/day) and high cholesterol diet.

2 Data are presented as means + SD. Mean values within each column with different superscripts are significantly different (p <

0.05).
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Table 7. Effect of Monascus powder on experimental hamster performance serum GPT and GOT

Group' Oth week 4th week 8th week
GPT(U/dL)  GOT (U/dL) GPT (U/dL) GOT (UrdL) GPT (U/dL)  GOT (U/dL)
Control 70.1+12.9 66.4+17.6 68.3 £ 13.6% 58.3+18.1° 96.0+£27.0  92.9+658
HChol - - 114 +28.4° 85.4+£22.3° 744112  90.5+652
HChol-probucol - - 107 + 47.0%® 66.2 + 23.6% 944+359  64.8+244
HChol-M1 - - 93.3 + 30.7% 67.3+154% 84.1+10.1  60.8+3.37
HChol-M2 - - 105 + 51.5% 70.1 +16.3® 95.0+£35.0  77.1+48.8
HChol-M5 - - 97.8 + 26.4%® 68.5+19.7% 993+33.6 640x155

1 Control: normal diet (0% chol.); HChol: high cholesterol diet; HChol-probucol: probucol and high cholesterol diet; HChol-M1:
Monascus powder (1.X, 8.63 mg/day) and high cholesterol diet; HChol-M2: Monascus powder (2X, 17.26 mg/day) and high
cholesterol diet; HChol-MS5: Monascus powder (5X, 43.15 mg/day) and high cholesterol diet.

2 Data are presented as means==SD. Mean values within each column with different superscripts are significantly different (p <

0.05).
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Fig. 1. The microscopic examination (400 X and 100 X) of liver biopsy on experimental hamster.
(A) Control group: normal diet (Control group).
(B) Control group: High cholesterol diet (HChol group).
(C) Positive control group: Probucol and high cholesterol diet (HChol-probucol group).
(D) Experimental group: Monascus powder (1X) and high cholesterol diet (HChol-M1 group).
(E) Experimental group: Monascus powder (2X) and high cholesterol diet (HChol-M2 group).
(F) Experimental group: Monascus powder (5X) and high cholesterol diet (HChol-M5 group).
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