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Braga, 2016). 20209 AZB A bgo] WEd AR w=w, )
TARE A w2ev o Tre Zrkem A FAold 5l A W
e o oF 130 ZAEsich o] 2L AR ArsE B ATAE &

W Z72 ddskd H% 3% ow danc we oF df Bt AR

37 18 dAEFE B @ Fadoel EolL gor Pago] fu
Hi obE Amo dotoz HA Al FAel WF ATE Bus d@H

A} Lee 5, 2015).

Monascus %9 &2 HFolte WA I (Hemiascomycetaceae) &= 3
2 (Monascaceae)oll 3ttt oF 600 HF-E S, b, A& 5 FolA]o}o
A R AR Alx B Ad iy REAR of&HA v=, v}t
59 oY ygdAdes A4 7leAd AFY Alxel @& Jdvt(Ma T,
2000). Monascus 2 WE &8 vH]=H, y-aminobutyric acid(GABA), ©}Al
=9 S 22 dARtES Aitete] dEdsvE, E destay 59 v
st A gAol Hiwo] gth(Manzoni®t Rollini, 2002; Morovijan %,
1997). 3+ Aspergillus &9 3

=
':l."
F= ngo wE AEN TEFY S0 TR #FE LUEL AL 3
A4
-

i)
Uil

ldl

5
o
e
5

F rSe Qs AR 2A

%= Aspergillus terreuss= Gt} ofd Ty
Aup e 233 V) FoA WAEE EddFoln o]a tAMEER WeE
g, "y, FYeEN NEYY 55 AT HaEQdok(Stefan =,

2009). &3] Monascus pilosus®t Aspergillus terreus?} AAbst= o]z thA}
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o 2EEIQ W H] & W (CoyHs605, lovastatin, monacolin K)< Fig. 1

o
ol
0

I} 7ol acid form3} lactone form o = EA) gt} &4 ¥ <2l mevinolinic acid”}
lactone ol B3] T E 7]HA F2 WA (Jind Pyo, 2015), H A
Wty 271 5ol @3k AU asek EustA Bayoe] g (Kim 5, 2008;

Lee, 2014; Kim %, 2018; Kim¥} Kang, 2021).

2~ E}El (Statins)& 1987WH-E 2y 2 E Ay uxd= Ao 2=
AR AbgEol gom, thE k& vl Rgo] Hol b HEEI} ke
Ad o] Ao a A& glth(Davidson &, 2002). 2~El®l o] Z& 2|

U

A Asl 712

B

ig. 298 %ol =dzHE AT A=

ol

’

3-hydroxy-3-methylglutaryl co—enzyme A (HMG-CoA)7} ®wH@&Aito g A
= SANA H4 490 HMG-CoA #HAahs AAH R Asste] &
dadE AFAAES JAS G (Xia 5, 2015, Cho¢t Lee, 2002). o]+ Fig. 13
o] WlH]&=# 9 B-hydroxy acid?t HMG-CoA HEje Tx% fFAAH R 9l
3 HMG-CoA w2l ~©}do] HMG-CoA @it AAA As|zrgo] m

2 Ay wjFolr}. w3 wuEA-LS LDL(low density lipoprotein-cholesterol)

.

TEAE SVMAA ZU2HER HEE 5 9 LDLES $AFc=R b=
Zb-go] glttar B ¥ At Alberts 5, 1980). ~EFE-& polyketide T+%= 7}
Feje] ggtEo] EA%Tl. polyketide®= 2 E-CoA7} ofAE

2 ¢ At WH=EdE A2 B-hydroxyacid form3 H] &4 &2l lactone
formo. = EAstH pH 9EHo= A5 d3d 4 Jdth(Momar &, 2013). A

ATt R = Monascus (M. ruber, M. purpureus, M. pilosus, M. anka),



Aspergillus (A. terreus), Paecilomyces viridis, 1% i Penicillium (P.

citrinum) 5 °] R i5 o] gth(Manzoni®t Rollini, 2002).
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Fig. 1. Chemical structure of mevinolin (A), HMG-CoA (B).
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Fig. 2. Cholesterol and coenzyme Q10 synthesis and inhibitory pathway of mevinolin in cholesterol

synthesis.



1] F +=(C5HooO, Ubiquinone)< Coenzyme Q10 (CoQl0)oz% &7 $-
™ (Fig. 3), &2 & BEF EAste A& e dFE9 5 vgvag
AbgE FeFaolth Rl F =S REZEgol W dAa dEAe] £&
ste] ATPE Aitetes oy F2=2E(Booster) otk gk Wild kst 2-&
= 7K Alx As dg 8 A 7)ol gloAs bH s e Eolt
(Crane, 2001; Lopez-Lluch &, 2010). tif&9 XFFT FHFA=S A A4
g 4= o (Lestere} Crane, 1959), Fig. 20149} o] olAE-CoAdlA w]
HEAS AA AFAE A a8y g ek Zol CoQl02 Zdl2HE
FAdT AFY BEE Tt W 2EE R s 582 CoQl0e] Z
He op7lske Bow d#A $rh(Rallidis 5, 2012; Kaikkonen %, 1999;
Ghirlanda &, 1993). CoQl10 23L& 5 oyA dirtE &4A71a 48 F

59 &8 FAe wH o oo g A4y tHThompson %, 2003, Franc 5,

1‘>
fu
_‘>~_1,
oo o

2003). wetA AdF w5 A= ~EEA FE BE& Ao CoQl0= oA HFH
AS A (Choi, 2016), 2~EFE I} CoQl09 A A3+ 424 9%
2 ksl gy oluel A5 oo Qe v AlRA gzl
A =S FH(Okello 5, 2009) &= sato] A= AAAZItE Ao}

H %Atk Caso %5, 2007; Derosa 5, 2019).

T3] S (mycotoxin)® I AEFU(Fig. 3)2  Aspergillus,
Monascus, Penicilium & Y25 HAEH= Aoz dHAH, 5= A 7+
FEy AAE EAS el ti(Franco 5, 1996). AlE# W2 obAlE- CoA
2 2 -CoA @99 wkEAHl Sgtoldl o= 4 ¥ (Schimann 2t
Hertweck, 2006), Wl¥]=d 3} 22 polyketide %= A
MM FAldd BAE F Utk AEZIY AP

S, pH, 121 FE F% 5ol wieh depah giEe] nAUE 2dA

2 Tl AEAd 4=
ZzAL #F, 7A



(a)

Coenzyme Q10

Fig. 3. Chemical structure of Coenzyme Q10 (A), Citrinin (B).



nAES o] &3k o]x AMEE ALkS fleh dnkFQl wE Wy E a4
W& W (solid state fermentation, SSF)¥} o} A|ufFe] A% vFE ¥ (submerged
fermentation, SmF)<& AR&-gto). wH]Ed Ak gk H A5t AFol A i
ol Aae A TERo] AR Hay v B2 s AlwTste AoR
Husdoh 53] FFolfe 1 dafolA o B g ox gabE
F e Aoz gy dv(Barrios-Gonzalez, 2012). 2 (Oryza
sativea L.)9] A%, thx A<l mgutge] 7|d=2 ALgEo] oy ToitS
ol wjoFsle] A8 Z A gnkak %% red yeast rice(RYR)Z & &t) &
gz AFAEE T8 AES dxde g MAd 549 7%
A AFEo R dex] i (Patakova, 2005). & thal wrol & wle] thak At 7
o

[e:

_—

o] F7tst= Aoz Y om(Kim +,
2001; Kim & 1998; Oh, 2002), o} dwlo] TodS HETeAS uf dn <}
Hulp ot =2 wWesd s ANdva B dtt(Lee, 2015). 1 §Fe
A 71" i3k A F = F(Soybean, Glycine max. L)o] thgh A+ A}
o, FolE olAZTtE, dYAE, GABA 5 udd AuldA Edo] iy
o] I (Kim &, 2012). T FIo Mo wet EFHEM HAPF TS =T F
IogF AEHAA F Zpolrt glAINE of T Aol Fujo] thEF FHfE o] )
= QFEA OIS A ks a3E Uede o2 Hiuxo gt
(Takahashi &, 2005; Xu ‘&, 2007). @WekA Jind} Pyo (2015)= &= 2& 4
glof M eHE o]&3le] wnlEdAY CoQloe FAl dfsta A 2AE
ANEQA gAste] Ragk vf ok ey WH =AY CoQl0S FAl &
3 Aol thek A= Monascus pilosus KCCM 600845 th5ol HZ381o
st A3 (JinZ} Pyo, 2015) o]¢jol&= & #FE &&3 Alde= AF7HA

3t
SAE A G
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2) AH&T T

BT
i)

=
pilosus KCCM 60084, Aspergillus terreus KCCM 122255 & wol A&
5=

e e nAE HEMAE(KCCM)NA  Monascus

3) AleF B 717

ro
=5

HPLC $&FEA o] A& gt 529 ¥ =d(Lovastatin), Coenzyme
Q107 AN EZ UL Sigma Aldrich Co. (St. Louis, MO, USA)olA w3l
t}. A4S preparative HPLC (AZURA. KNAUER, Berlin, Germany)%t

HPLC-MS (Agilent Technologies, Palo Alto, CA, USA)S o] &3}t
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2. A3

oft

=1
=]
(1) = WY (seed culture)

S a2 potato dextrose agar (PDA, BD DIFCO, MI, USA), 3=
Malt extract agar (BD DIFCO, MI, USA) wj#]o] 30ColA 54 &<t HvjeF
5 Ad wjgste] A&

(2) 9 A (nutrient broth)

SH 120 mLol Y AAGFES B7MF, X529 (Junsei Chemical
Co. Japan), WMo} (Junsei Chemical Co. Japan), 3 ¥ (Beckton-Dickinson,
Le Pont de Claix, France), &2 Al & (Junsei Chemical Co. Japan), NaNO,
(DaeJung Cemical Co. Korea), MgS0O,; (Kanto Cemeical Co. Japan),
(NH4)2S0O4 (Junsei Chemical Co. Japan), Yeast extract (BD DIFCO, MI,
USA) 24 o= Azxste] Ai7|& 121CelA 1583 Bie Fof] #&
Foto] 33Coll A 5 &<k 'Rujg7]ol A 130 rpm e = vl & sk AT
(3) ¢ & (solid substrate fermentation)

W)= 2A13F, wotdn], Mok wE = 12A4%F Tk =ol WA F
FEs AASA 500 mL AAEek=ed 50 g wol E 7oA 121°C e
A 2083 Eatskdth ol 5 WAsk & A (20%, v/w)E 71E HF
i 30CelA 35 F¢k widstAtt Alge vWiF AFstel 4 Ax=(FD,

Ilshinbiobase, Gyeonggi-do, Korea)3d} %1 th(Fig. 4).
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Seed culture

Aspergillus terreus Monascus pilosus
KCCM 12225 KCCM 60084
Malt extract agar Potato dextrose agar

Fermentation
30°C, 5 days
Nutrient broth

Rice powder, Peptone, Glycerol,
Glucose, Maltose, MgSO4,
NaNO2, NH4S04, Yeast extract

Autoclaving at 121 °C for 15min h
Fermentation
33°C, 5 days

Solid substrate fermentation

Rice
Germinated brown rice 50
White soybean g
Seorit
corttae Nutrient broth
Autoclaving at 121 °C for 20min - (20%, v/w)
Fermentation
30°C, 21 days
Lyophilization

Fig. 4. Solid-substrate fermentation process using Monascus pilosus

KCCM 60084 and Aspergillus terreus KCCM 12225.
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HHE=d2 Jindg Pyo (20159 WWS d¥ FA3S] preparative
HPLC (AZURA. KNAUER)& ©]-&3to] &4ttt s 21dx A= 01 g&
Aokel 70% ATE 1 mLE bl 1A% B 2% RAF FoANRY

=

(13,500 rpm, 7 min.) st¥ k. FEATrS WE A FEHH0.20 wm) F vial
of o] HEAEPow, HPLC ZAE& Table 13 2t} #H] =% lactone

%3t

o,

forme ¥+ &9 wH=H (Sigma-Aldrich Co.) 10 mgS % &3
o] 70% olgts 10 mLol &3ste] Azt th Acid form< 400 ppmo =
s|Mg 1S 5 mLE #HAste 01 M FASlUES 500 ulLg 7Fske] 50T
A 1A 2239 A8 (5510R-DHT, Bransonic Ultrasonics Clearance,
USA)S &, 01 M 92ke AME38t9 pHE 772 24 & 1+ §do=

AF-&-3F 9 oH(Friedrich, 1995).
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Table 1. HPLC condition of mevinolin

Parameters mevinolin
preparative HPLC
Instrument
(AZURA. KNAUER)
Detector uv
Absorbance 238nm
Poroshell 120 EC-C18
Column

Mobile phase

Flow rate
Injection volume

(2.1 x 50mm, 2.7micron particle size; Agilent)

A 20 mM NaH»PO,0.1% H3sPO,

B : CHsCN
Time A B
(min) (%) (%)
Initial 1) 25
5.0 60 40
20.0 55 45
26.0 10 90

0.3 mL/min

5 ulL

_14_



g 59 FHF = 52 HPLC-MS (Agilent 6130)5 ©] €3} tH(Pyo
o] Sample 05 g3 Y24 E 25 g, FAIIJUE
F 10 g¢& 7l 75% WEE 100 mLZ =<2 % hot plate Aol A 3] Hd3slH

308zt Assteh, W2k Fol n-dat 60 mL M 7ksked 30% b Shaking 3
& n-FAEF 2

o= RAE 3H WEI T 3ES(CCA-1110, Eyela,
Tokyo, Japan)3tith HTF&E& 2-ZEHA2 2 mLE A &aste] @rgl
FEH0.20 ym) o2 o 7ek Fof vialo] Ho} #4313 HPLC-MS 3
Table 29+ #t}. 5+ &9 Coenzyme Q10 (Sigma-Aldrich Co.)< 10
AEsto] 2-Z 232 1 mLol| o] 3 ste] AREFAH

o

e

mg
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Table 2. HPLC condition of Coenzyme Q10

Parameters Coenzyme Q10
Instrument LC-MS (Agilent 6130 series)
Detector MS

M+ 863.7, 830.7, 831.7 m/z
ZORBAX Eclipse plus C18

(2.1 x 50 mm, 3.5bmicron particle size, Agilent)

Column

A 5mM NHHCO,/CH30H

B : C3HgO
Mobile phase
50:50, v/v
Flow rate 0.3 mL/min
Injection volume 1 ul

_16_



&

(ML.254.1 AEZHIAATIH)S

n

o

Alm 2.0 gol

\

bol 3087 2 g7

g 78
5,000 rpmel A 103t

20 mL

—

24

2

Bond Elut C189]|

A &3 A 7] o

FEEL
beloml, HPLC

S

HEXHo7Z vWeE 05 mLol

Efoll of 3t

Fal ot

S

A& =

o]
020 ym #WEHYA

—
fite)

bol ALg

S

s
=

el

o] 100% ™2 5 mLoll
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Table 3. HPLC condition

of citrinin

Parameters citrinin

Instrument preparative HPLC (AZURA. KNAUER)
Detector FLD

Absorbance excitation 335 nm, emmission 502 nm
Column LUNA 5u C18(2)

Mobile phase

Flow rate
Injection volume

(250 x 4.60 mm, phenomenex)

A 01% H'%PO4/HZO
B : CH3CN

65:35, v/v

1.0 mL/min

20 ul

_18_



of H+EsAAE YEUYA oY, X
. SPSS (version 25, SPSS

Inc., Chicago, IL, USA)E o|&3dte] zk ®o] dfa] o dujx]EA4HEA
A4 S 2+ Duncan’s multiple

(ananylsis of variation)& A A]&sF a1, AFE

range testES & &38to] P<0.05 FolA F2oA
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m 23 9 13
1. #HH =4

et

&

AEHaHE Ay AAEST 2 ABAR A= 2EE2 27
2HE AP d=29 A4 g4 HMG-CoAE Adlste Fd=eE 54
E Azt AL TEE AAdY= ol tiAte AFAHAE HA =F
e yuEdolt Ay, A wv) =Y A FF3= Monascus sp. 9+
Aspergillus sp.7} 0t Monascus pilosus KCCM 600842} Aspergillus

terreus KCCM 122258 114 7] Ao HFE3ste] wu=d s £33 o

-

FAQ ABREIHLS Fig. 59 2o, #59 Hadd wE vusd 3
FW k= Table 49 Fig. 69 YEF AT A terreus KCCM 122255 &
g A 71E B oG A" S AXH muEde o] Frksk T
53] AMedg 28 A dxzAE gd(ug/g DW) 0.00 ugolAl @&a 21|
87219455 ugo. = 71 B S71E HATHP<0.05). &3 woldn = 7}
ZF kg 219 Aol A=A s g9 (ug/g DW) 626.73£8.619F 729.87+9.21 ug°l
L, WElE 149 2ol 620.84+9.85 ugl & F7letdth. ol ¢ e =
Nk Al vivl=d g F7t= A terreus KCCM 12225 & vlE o]
gt Lee (2014)9] A7 fFAMstg ow, wibl=d AAikske Hak(514.8 ug/g),
22725 pg/g)Rth 2 AFe] &&= dE AFE e wH=d AikEFe]l 4

we Yo wasHt T HEIGAAAE FFEY duEdS

RS

Bl

>

o

500 mg/kgs ot Ae Ve Fadass 952 A4S gloH,
2 AT A terreus KCCM 122259 e &L EF 2 %H 7]F o449
Hul=dS Haote Ao® Uey

M. pilosus KCCM 60084 HEste] 2ast 49, 7184 2
Hul =S AYaks Qe doldn 14U XF(275.74£11.21 ug)ollod, &,

rlo
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W) HElele 149 2ol Zhzb 189.37+3.11 ug, 210.34+4.65 ug, 231.12+3.65
ug o2 F7F3Th o] e Ay Park (201908 M. pilosus KFCC
11410P ¥& (18733 ug) Ak o, Lee (2015)¢ M. pilosus
KFCC 11410P %3 #1](424.89+8.81 ug), Jin¥ Pyo (2015)2] M. pilosus
KCCM 60084 & W e)(568.18+6.13 ug), A&l e](41159+4.69 ug)H b=
WS gtgo R Byt Addgtel WEW, vuEde AdFS

gFolut WY g F #F 14 WE WA Bl 9P @

ke

oft

o}
st (Park 5, 2014). M. pilosus KCCM 600842} A. terreus KCCM
122259 winl=l A FE dF-ER Alastd, A terreus KCCM 12225%
g A7l A9 BE A TS M. pilosus KCCM 600845t =7
vEbs tH(Fig. 5). 7V =&
2197 2ad Mg (87219455 ug)e Y9 W9 M. pilosus KCCM
60084¢] W& =(231.1244.55 pg)ell Hl& 39¥] =& FFoE HuH T
kA A, terreus KCCM 122255 A el Elo] HEste] wast 45, 2
ol m], wigjo] M & WHEH NS FEE F e A=

3 7Fs L

s

Rl

ot
ftlo

el A terreus KCCM 12225 o=
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Fig. 5. The HPLC chromatograms of mevinolic acid standard and
extract of in solid-substrate fermented by Aspergillus terreus
KCCM 12225 and Monascus pilosus KCCM 60084.

(A) mevinolic acid standards. (B) A. terreus KCCM 12225-fermented
seoritae  after 21 days of fermentation. (C) M. pilosus KCCM

60084-fermented seoritae after 21 days of fermentation (C).

_22_



Table 4. Contents of mevinolin in solid-substrate fermented by Aspergillus terreus KCCM 12225
and Monascus pilosus KCCM 60084

mevinolin (ug/g DW)

Fermentation

Sample? (days) A. terreus M. pilosus
as KCCM 12225 KCCM 60084

0 0.00+0.00" 0.00%0.00'

e 7 194.61+3.28¢ 74.37+1.28"
14 604.61+30.08¢ 189.37+3.11¢

21 626.73+8.61° 56.12+8.09'

0 2.40+0.51" 2.40+0.51

CER 7 200.57+6.89* 138.14+9.81"
14 522.24+11.21° 275.74+11.217

21 729.87+4.16" 143.32+4.16'

0 0.00+0.00" 0.00=0.00’
WS 7 545.04+23.45° 115.88+10.41#
14 620.84+30.08° 210.34+4.65¢

21 438.63+9.85" 128.16+21.3¢

0 0.00+0.00" 0.00%0.00'

seoritac 7 531.17+7.12¢ 136.88+11.34f
14 535.88+5.65° 231.12+3.65

21 872.19+4.55 221.98+18.48°

Y GBR : Germinated brown rice, WS : White soybean
Each value represents the mean+S.D. (n=3) *'Means within same columns with the different letters are
significantly different from the period of fermentation(P<0.05) by Duncan’s multiple range tests.
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Fig. 6. Changes of mevinolin in solid-substrate fermented by
Aspergillus terreus KCCM 12225 and Monascus pilosus KCCM
60084

GBR : Germinated brown rice, WS : White soybean

Each value represents the meantS.D. (n=3), Different letters on bars

indicate significant difference at the P<0.05 among the same fungi.
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BHuEA. CoQl0e] AL vl Ad & ZdzdHEz AT

As) ARE THsel vulmd A A CoQl0e FAH HA R

A —(Choi, 2016). ¥ AFlA, Monascus pilosus KCCM 600842}k

coenzyme Q10 &S ¥4 o

et dagde mWE CoQl0 FHwstE ##s Ay Table 59 Fig.
8ol YEFUISITE E de] ATl &, doldn], wEjel A H 9
CoQ10 e AxAE g (ug/g DW) Z+zF 0.00 upg, 0.00 ug, 24.16+1.22
ug, 6.98+1.27 uge 2 Yl Tl v Eolunl CoQl00] i AS &
T ATk A terreus KCCM 122258 HE3 FHE &7 Popdwn HT}
wgo] wE g F7E HYgoew, wag Ho uHE WeEE 21d
A(46.73+1.87 pgel 19w AEE 79 2H(38.06:211 ug)el 6.2
7 el A k. M. pilosus KCCM 60084 =& W E] = 14U X}H(60.74+4.45 ug)oll
250, AgeHE 7L AH(72.02+4.19 pg)ol 11.7¥9 S7FstA . CoQl0 a2
U 74 714 F F7E ol&AqS W FoHem =4 FdEHdeH, 539
Ao HEads W we FFS HAv P Be CoQlo FEES
el AS Monascus pilosus KCCM 60084= 747F a3t Agg=
eyt ol e AyE= Jind Pyo  (2015)7F  Hagk @ g
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e (65.59+9.53  ug)et A2 Ef(64.13+2.43 ug) Ade fFAEE o=
UElS T w5 wE CoQl09] A Hla Al M. pilosus KCCM
60084=2 wa AlZl AF REE A FAdA A terreus KCCM 122259
o7 FJrtd F v M =& S UEd M

pilosus KCCM 600840.& 79%F &gk A e(72.02+4.19 ug)= &2

Ha ol vl w2 9

o
(0]

11

x99 A terreus KCCM 122259 g 2(38.06+2.11 ug)HEth 198 =&
stero g HuyEder. waEbd ¥ #F F M. pilosus KCCM 60084=

A Efe] 71 ded AEE A9 CoQlo A THE FET F 3
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Fig. 7. The HPLC chromatograms of Coenzyme Q10 standard and
extract of in solid-substrate fermented by Aspergillus terreus

KCCM 12225 and Monascus pilosus KCCM 60084.

(A) Coenzyme Q10 standard. (B) M. pilosus KCCM 60084-fermented
seoritae  after 7 days of fermentation. (C) A. terreus KCCM

12225-fermented seoritae after 7 days of fermentation.
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Table 5. Contents of coenzyme Q10 in solid-substrate fermented by Aspergillus terreus

12225 and Monascus pilosus KCCM 60084

KCCM

coenzyme Q10 (ug/g DW)

Fermentation

Sample? (dave) A .terreus M. pilosus
as KCCM 12225 KCCM 60084

0 0.00+0.00 0.00+0.00°

rice 7 0.00£0.00° 7.05+1.09'

14 1.18+0.03f 9.66+0.98!

21 0.23+0.01° 11.07+0.63"

0 0.00£0.00" 0.00+0.00°

7 0.39+0.09" 1.45+0.52"

GBR 14 1.72+0.12 2.65+0.91™

21 1.66+0.16' 2.11+0.76'

0 24.68+0.318 24.68+0.318

WS 7 41.02+1.87° 56.14+2.87¢
14 46.73+3.05" 60.74+4.45¢

21 28.76+1.32" 41.12+1.82°

0 6.14+0.59" 6.14+0.59%

scoritac 7 38.06+2.11° 72.02+4.19%
14 33.51+4.70¢ 65.68+3.37"

21 29.67+0.90° 63.77+1.24°

U GBR : Germinated brown rice, WS : White soybean
Each value represents the mean+SD (n=3). ®°Means within same columns with the different letters are

significantly different from the period of fermentation(P<0.05) by Duncan’s multiple range tests.
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Fig. 8. Changes of Coenzyme Q10 in solid-substrate fermented by
Aspergillus terreus KCCM 12225 and Monascus pilosus KCCM
60084.

GBR : Germinated brown rice, WS : White soybean

Each value represents the meanzS.D. (n=3), Different letters on bars

indicate significant difference at the P<0.05 among the same fungi.
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ANEZIE F3o] 54 dFOE Monascuss o Aspergillus <9
F g A HHlEdd A AR A AEIdL FEodA AF =
AE gt ®aso(Franco &, 1996) A FoFEtdANAE 2=
AFel ANEHY FEFS 005 mg/kg olst® Algrsta ATHKFDA, 2014).

om, RE WgEA ANEZHUILS HEHZA LUt (Table 6). upghA
Monascus pilosus KCCM 60084¢} Aspergillus terreus KCCM 12225°] 1t
T AN 7" A A H oz bdE A WHlEd Y FHF =S A

A
o oAbgE 5 ol
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CIN 2.5ppm
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Fig. 9. The HPLC chromatogram of citrinin standard and extract of
in solid-substrate fermented by Aspergillus terreus KCCM 12225
and Monascus pilosus KCCM 60084.

(A) rice. (B) germinated brown rice (C) white soybean. (D) seoritae.
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Table 6. Contents of citrinin in solid-substrate fermented by
Aspergillus terreus KCCM 12225 and Monascus pilosus KCCM
60084

citrinin (mg/kg)

b Fermentation .
Sample (davs) A. terreus M. pilosus
ays
KCCM 12225 KCCM 60084

0 ND ND

. 7 ND ND

rice 14 ND ND

21 ND ND

0 ND ND

7 ND ND

GBR 14 ND ND

21 ND ND

0 ND ND

7 ND ND

WS 14 ND ND

21 ND ND

0 ND ND

. 7 ND ND

seoritae 14 ND ND

21 ND ND

UGBR : Germinated brown rice, WS : White soybean

Each value represents the mean+S.D. (n=3), ND : not detected.
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V. 28

Monascus pilosus KCCM 60084¢} Aspergillus terreus KCCM 12225
ow wE3 nY A A Dotdu], wWie, 2l AYE oA Fgo] =
2 AN ANEHUS FfratbA &2 HwHEdd CoQloe] A s8&
T, 2E vdd, Tdadd mE AdE v Hriesld. s o
= oA  BF Ul 7HA 71 2R S R felAeR SUtE e
] (P<0.05), 53] A. terreus KCCM 122252 & A 7l A% 2E A8 T
A M. pilosus KCCM 60084¢] ¥ &0 wls] 1 gh=Fo] =7 YEelst. &5
8] A. terreus KCCM 12225€ HE3 Ae v vinlsd o] 28 21d
of 872.19+4.55 ugl = 71 w& FUFE HAow ol Fds 219 M.
pilosus KCCM 60084¢] ®ag& Htut 398 =odoh. & o5 @Eag=2 sk
CoQ10 ¥=F w3 wg Ao wHa F9gzoer ZF71e9em, Mpilosus
KCCM 600842 HaA7 45 ZE ATl A terreus KCCM 122255
o =4 vEgt 53 b =2 F5FS UERA M. pilosus KCCM 60084
ug)el 45, 59 =719 A. terreus
A1 pg) BEOH9W) =& o R vuE v #3F o
= (mycotoxin)®] 4% AEUE BE W&o wAE R ek}

kA v A SoE fd 22 2= A terreus KCCM 12225
S Ageel migete] 373 wask= 2ol A, CoQl0 AL FTUE
3t =AL M. pilosus KCCM 600845 A2l efjol] vjFste] 1577 23 8)+=
2ol 43 Aeow HrtE . vH=Ed CoQlos sAlol Aatstr] 9%

AoA Rl HA 21 A terreus KCCM 122255 A @ ol 351 H &35

Ho
o o
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ABSTRACT

Effect of Monascus pilosus and Aspergillus terreus on the
Content of CoQ10 and Natural Statins (mevinolin) in Solid
State Fermentation

Lee A Rang
Department of Food & Nutrition
Graduate School of

Sungshin University

Mevinolin (natural statins), a fungal metabolite, is a potent inhibitor of
HMG-CoA reductase, the rate-controlling enzyme in cholesterol
biosynthesis. Ubiquinone (Coenzyme Q10, CoQ10) is a lipid soluble,
endogenous hydroxy benzoquinone compound involved in electron
transport in the mitochondrial oxidative phosphorylation, and it protects
membrane phospholipids against peroxidation that has been implicated in
many processes of tissue injury.

The changes in the contents of mevinolin and CoQl0 were analysed
by HPLC-MS during solid-substrate (rice, germinated brown rice, white
soybean, and seoritae) fermentation with Monascus pilosus KCCM 60084
and Aspergillus terreus KCCM 12225 at 30°C for 21 days. The
significant increase (P<0.05) of mevinolin was observed in A.
terreus-fermented solid substrates compared with M. pilosus-fermented

solid substrates. The highest yields of 872.2 pg per g dry weight
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seoritae (black soybean) were obtained after 21 days of fermentation.
However, CoQ10 content increased by 1.9 times (72.0 pg/g) in M.
pilosus-fermented seoritae after 7 days of fermentation than those
fermented with A. terreus. Citrinin was not detected in all samples.
Thus, Aspergillus terreus KCCM 12225 was suitable for mevinolin,
Monascus pilosus KCCM 60084 was suitable for CoQ10 production,
respectively. Seoritac was found to be the best substrate among rice,
germinated brown rice, and white soybean for both mevinolin and
CoQ10 production. The results indicate that Monascus pilosus KCCM
60084- or Aspergillus terreus KCCM 12225-fermented soybean has

potential as multi-funtional health food supplement.

_43_



	Ⅰ. 서론
	Ⅱ. 재료 및 방법
	1. 실험 재료
	1) 원료

	2）사용균주
	3) 시약 및 기기
	2. 실험 방법
	1) 종 배양 (seed culture)
	2) 영양 액체배양 (nutrient broth)
	3) 고상 발효 (solid substrate fermentation)

	3. HPLC 함량 분석
	1) 메비놀린 분석
	2) 유비퀴논 분석
	3) 시트리닌 분석

	4. 통계처리

	Ⅲ. 결과 및 고찰
	1. 메비놀린 함량
	2. 유비퀴논 함량
	3. 시트리닌 함량

	Ⅳ. 결론


<startpage>11
Ⅰ. 서론 1
Ⅱ. 재료 및 방법 10
 1. 실험 재료 10
  1) 원료 10
 2）사용균주 10
 3) 시약 및 기기 10
 2. 실험 방법 11
  1) 종 배양 (seed culture) 11
  2) 영양 액체배양 (nutrient broth) 11
  3) 고상 발효 (solid substrate fermentation) 11
 3. HPLC 함량 분석 13
  1) 메비놀린 분석 13
  2) 유비퀴논 분석 15
  3) 시트리닌 분석 17
 4. 통계처리 19
Ⅲ. 결과 및 고찰 20
 1. 메비놀린 함량 20
 2. 유비퀴논 함량 25
 3. 시트리닌 함량 29
Ⅳ. 결론 33
</body>

