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Effect of Monascus purpureus-Fermented Korean Red Ginseng Powder
on the Serum Lipid Levels and Antioxidative Activity in Rats
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Abstract

Monascus-fermented Korean red ginseng (MFRG), fermented by Monascus purpureus KCCM 12002, may
be an ideal candidate for the hepatoprotectic, hypolipidemic and antioxidative activities. Effect of MFRG powder
on these parameters in rats was investigated. Body weight gain, food intake, and water consumption were not
significantly different among the groups. Total and relative weights of liver were significantly higher in MFRG
group than that in other groups. The activities of AST and y -GTP were highly lowered in MFRG group
compared to control group. Contents of serum total lipid and triglyceride were significantly lowered in silymarin
group and were significantly increased in MFRG group compared to control group, but tended to be lowered
in RG group. Serum content of total cholesterol tended to be lowered in silymarin, RG, and MFRG groups
compared to control group. HDL-cholesterol contents was only significantly increased in MFRG group compared
to control group. At the same time, atherogenic index (AI) was also significantly lowered in silymarin, RG and
MFRG groups compared to control group, and this effect was more pronounced in MFRG group. Content of
thiobarbituric acid reactive substances (TBARS) in the liver was significantly lowered in MFRG group and
tended to lowered in silymarin and RG groups compared to control group. The hepatic glutathione concentration
was significantly higher in silymarin and MFRG groups. Hepatic morphology in all experimental groups revealed
clear-cut hepatic lobules with the uniform pattern of the polyhedral hepatocytes radiating towards the periphery
from the central vein. These results suggested that MFRG may have anti—atherogenic index (AI) and

antioxidative activity in normal dietary feeding rats.
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saicylic acid, ferulic acid, vanillic acid, maltol, panaxynol,
diol 2 triol saponin, ginsenoside Rb1¢} Rb2, matol(2-me-
thy—3,3-hydroxypyrone), cephaloridine, panaxadiol, pan-
axatriol 5©] 3 ZZ oA kst dol| oj gk Fabst &4
I First B2 SUE s, A4S A A

Asters 2 ZASEAY 3 F5d0 dE B avE
Aol A TH910). A4t AR ksl A FoAF
I FEEY THA g 2 AE AR dHA den
(9,10), ol&lgt A&7 9 shtE A W H4ksAd v =
7F 249 AR AR Z2 AB3BAC den, disE
2l S FEEE, oldZ 22 AR 9 AHEHe AL
2 HuHI TH1,11,12). AT 5o F4H, ER, 1z
T A Fog vAES o) &3 HEV|EY EE A
AE9 Agddasol S7HE LEAES AV == A
579 FEade o AYPBAAEF] FeHE AFE
o] MtEx Yth(13-15). Bifidobacterium < FAME O 2
BEAZ BEZANAN 2AEF 2 28FE NAA T =
a37} Ra¥ v} 910w (13), Bacillus lichenifomis T2
DEAIZ A= g $4s £dste SEAZ HES
AATZANE 18ZH TAEFE FEATE o=
ERH16), BEEA AlF el B 58 v Qe A

HZ 59 Monascus £ o] A

= A EHIIERE o] 853 121, monacolin K, mevinolin,

Ashe A

lovastatin, y —aminobutyric acid(GABA), acethylcholine™}
2o AP EADL ZH2HE AT E2AHMG-CoA
reductase) 84 A, 45 A £ Fits 49 22
FEAQ AT T B2 A74AA7F RaEa Jo(17-19).
kA Fa o] gk AP &% Wi o] AEE
A7 715 2% M &&3tele A7/ EE3tA o] F o

A e ke FE &2AE 3 294, a2, danY,
HE F sol AFs Ha tH20-22).

B droMe T4 BT 59 A2 At a9 F
At avtel s ads Zidstr] st F4s TEoE
WEAA T TITLEETHE 22 FFl g5t ow
g FEFS ASAE AR eEN FF FATVSHFE N
o] 712 ARE E& HHoE AY ST

Rz o

HEs=E, Aojx=d ' AE=E

APFELE 47719 Sprague-DawleyAl 7 2 E &
FAro] 1 22 (Daegu, Korea) 258 F{ste] &= 22+2°C,

% 50+5%, 7] 12417H@F7): 07:00~ 19:00)0] 2}

HE 50+
T A" FEAREAANAM ARSIl & A Ao =4
!

IR R S RE L R
Table 1. Dietary composition (%)
Ingredients Control Silymarin RG MFRG
Casein 20 20 20 20
a-Corn starch 15 15 15 15
Corn oil 10 10 10 10
Cellulose 5 5 5 5
AIN-93 mineral mixture 4 4 4 4
AIN-93 vitamin mixture 1 1 1 1
L-Methionine 0.3 0.3 0.3 0.3
Sucrose 44.5 42.6 435 435
Choline bitartrate 0.2 0.2 0.2 0.2
Silymarin 0 0.1 0 0
RG 0 0 1 0
MFRG 0 0 0 1

RG: Korean red ginseng, MFRG: Monascus—fermented Korean
red ginseng.
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Table 2. Effect of Monascus-fermented Korean red ginseng on the body and liver weights, food intake, and water consumption

in rats

Ingredients Control Silymarin RG MFRG
Initial body weight (g) 302.23+ 2.52N§ 299.46+7.49 304.46+6.24 302.09+5.65
Final body weight (g) 380.85+4.57"° 384.22+2.41 377.33+7.78 379.01+6.14
Body weight gain (g/4 weeks) 78.62+1.02N 84.76+1.10 72.87+1.31 67.92+1.26
Total liver weight (g) 10.37+0.38" 9.70+0.51" 9.85+0.32° 12.87+0.45"
Relative liver weight (%) 2.55+0.12° 2.57£0.08" 2.61£0.05" 3.23+0.12°
Food intake (g/d) ZO.OSiO.SSN% 20.15+0.56 20.14+0.71 20.68+0.33
Water consumption (mL/d) 30.11+1.36™ 27.02+2.26 32.26+1.64 32.35+1.58

RG: Korean red ginseng, MFRG: Monascus—-fermented Korean red ginseng.
Values with different letters are significantly different at p<0.05 (mean=SE, n=6). NS: Not significant.
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Table 3. Effect of Monascus-fermented Korean red ginseng on the activities of serum ALT, AST, 7y -GTP, and LDH in
rats

Ingredients Control Silymarin RG MFRG
ALT 26.50+2.75" 35.33+2.85" 32.33+3.28" 26.33+1.69"
AST 108.00+£9.61™ 108.67+11.67™ 123.00+16.09° 87.67+6.63

y -GTP 253+0.65" 3.50+0.87° 3.67+1.33° 0.32+0.11°
LDH 3697.8 +856.0™° 3506.7+1185.9 4560.0+895.7 2173.3+234.2

RG: Korean red ginseng, MFRG: Monascus-fermented Korean red ginseng.
Values with different letters are significantly different at p<0.05 (mean=*SE, n=6). NS: Not significant.

GTP ¥ LDH €4 £4& 539 2t 715 &5& 253 718 e A=7F SaEstA AAE I 9Ath(14,34).

A5 Table 39 YeENST. 83 ALT 2 AST 42 £ A 8F F A s gzl vls) silymar-
EARE G R ) e e | ) i P S e e R e g R in Fo] oA FoJAHA Ji—% B, 34 B B
o] e} transaminase’} @208 GEHo] L& I3AS Ur dre AAAETS B vhd Taag g4k {ﬂt‘Q

Ehle 202 2t &4 AxY 8% A7t "h(31,32 Me 94

B Ao ALT 84L& izl Y3 silymarin —rOE] TEX ve AEs ‘/}E}LH Aok 2 %ﬂ‘? fraE| Ak
FoA gelHow ZrlatEa, B4 B 2o FoAE TEE 74 AY 1 el F939Q ol JAT
=7} A Kol uid TIWFETA Bu Eo ZLoAE A FT FU2HE vE= 4 AT o el AN
273 Zpol7h YATHTable 3). AST B4 & gz A<

- ’ i=
A W QA B Tl APAHE B F Fe v
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22 5o TelMe 474 S
R ALATFS B F AE ol AT Aol S YE L Tt A Ao s BRuEAT835). 7 Foo] A
t}. 7 -GTP B4 )z ¥3) silymarin 5o 2 & k8= monacolin K, mevinolin ¥ lovastatin®} 2-2 <1
4T R EHE FH Holrt gglovt, Faang  SHEAY SRR dAR JesAE ARE SLHMG
2} Butk Eo] po| A= @A Astelgth LDH @4 & CoA reductase) 845 A3t 280 Zg Ao U
7} 28 3 7ho] Fholi= it B3] 7t 715A QAT A ATH36-38). WEtA] T o)) HaEE FoHE g4t
4893 sl UF AST R 7-GTP Sl $RTSY £ EAEE T4 2888 HMG CoA reductases] &
A
z

i d Aol e dF FHUAHE T2 @FAaATE Fgo)
NE 7Hsdo] ol Bl

AbE s o]l dZF HDL-SFH&HE s=v d&7d B3l silymarin
2 2 2 5o 3§94 2ot gl e, &5

8 XA sk 5t Hags B 5o FoX e FYHoz S At Ta-
4% A4 s=v 943, 18 AW, aX8FH ble 4). €% HDL-F 2HE v+ FeH sl AE=
2 AEAA doRle] AR EZ AHEHI e 7he-H, A FE AZAA FAET e A dde g g3
AZYZEHEIF(23), LFAAAEF, AHDL-FH=HE B FAzE o] e LDL-FHLHES EEdido] 1132
HZE ol AF A7 AR F5 A HAA FHY 2 2dete] qUAR o] &3t AY A9 widES X5 &
vlar Foll A AEE A A F o] A JTHEI). HE "A &5 o= AdHA Ao ﬁ@"é% TaAd
AEALE ggow 8F FH=HE TR ol F e FAS FH2HEZ 9y d3EA ATh39). 1 FH 2~
AXAE FEZ 7422712 HDL-Z2d2HE 552 SV HE 2o]& Fog AFNAE A4 &% g4 5 &

Table 4. Effect of Monascus-fermented Korean red ginseng on the serum lipid contents and Al in rats

Ingredients Control Silymarin RG MFRG
Total lipid 240.17+9.29" 184.67+6.39" 215.33+12.44™ 296.33+16.18°
Triglyceride 41.83+7.28" 13.33+1.33" 21.67+657 49.00+5.30
Free fatty acid 782.83+105.25"° 593.33+44.21 882.33+86.64 737.50+86.04
Total cholesterol 58.33+3.62" 47.67+4.33" 49.67+3.48" 4650+ 3.84%
HDL-Cholesterol 16.67+1.28" 14.33+1.20° 15.33+1.33" 23.83+£1.08"
ALY 2.86+0.18" 2.32+0.07 2.25+0.13 0.95+0.07°

RG: Korean red ginseng, MFRG: Monascus—fermented Korean red ginseng.
Values with different letters are significantly different at p<0.05 (mean=+SE, n=6). NS: Not significant.
YAI (atherogenic index)=(total cholesterol—HDL-cholesterol)/ HDL-cholesterol.
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Table 5. Effect of Monascus-fermented Korean red ginseng on the hepatic concentrations of TBARS and nonheme iron and

zinc in rats

Ingredients Control Silymarin RG MFRG

TBARS (nmol/g) 248.04+191° 228.80+8.12" 221.52+2.70™ 218.40+6.29”
Fe (mg/g) 0.53+0.06"° 0.55+0.03 0.57+0.04 0.43£0.04
Zn (mg/g) 0.29+0.02 0.28+0.02 0.25+0.01 0.27+0.02

RG: Korean red ginseng, MFRG: Monascus—-fermented Korean red ginseng, TBARS: Thiobarbituric acid reactive substances.
Values with different letters are significantly different at p<0.05 (mean+SE, n=6). NS: Not significant.
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ginsenoside Rb1(41), Rb2, Rd A& & FE&E o=
Z2 Y MDA 3§ 7haeol ok a4ks) &7 o] H—LQ"i‘Z]‘
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Fig. 1. Effect of Monascus—fermented Korean red ginseng
on the glutathione concentration of liver in rats. RG: Korean
red ginseng, MFRG: Monascus—fermented Korean red ginseng.
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Fig. 2. Optical microscopy of hepatocytes of experimental rats (Hematoxylin & Eosin stain,

RG: Korean red ginseng, MFRG: Alcohol Monascus—fermented Korean red ginseng.

Fig. 3. Optical microscopy of hepatocytes of experimental rats (Hematoxylin & Eosin stain, x200). C: Control, S: Silymarin,
RG: Korean red ginseng, MFRG: Monascus-fermented Korean red ginseng.
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