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Abstract

We evaluated the nutritional value of a Monascus pilosus mycelial ethanolic extract (MEM) and culture filtrate
(CFM) by determining the contents of monacolin K and citrinin, and by measuring antioxidant and antimicrobial
activities. The yields of freeze-dried MEM and CFM powder were 4.02% and 3.35% of wet weight, respectively.
Pigment content (ODsgy value) of MEM (0.79) and CFM (0.63) were lower than those of commercial rice beni-koji
ethanolic extracts (EERB) (0.87), but were in good agreement with the L*, a*, and b* values and the hue angles
of the products. The total monacolin K content of MEM (24.91 mg%) was higher than those of CFM (1.27 mg%)
and EERB (14.65 mg%). However, the active monacolin K content of EERB (5.48 mg%) was higher than those
of MEM (3.35 mg%) and CFM (0.4 mg%o). Citrinin was not detected in any sample. The total polyphenol content
of MEM (4.68% w/w) was similar to that of CFM (4.29% w/w), thus 13.75 - 20.94% higher than that of EERB.
The total flavonoid content of EERB was 6.8 — 7.0-fold higher than those of MEM (0.64% w/w) and CFM (0.66%,
w/w). The total antioxidant capacity of CFM (3.51% w/w) was 1.62 - 2.08-fold higher than those of MEM (2.74%,
w/w) and EERB (1.69%, w/w). The electron-donating capacities of 1% (w/v) solutions of CFM, MEM, BHT, and
EERB were 86.20%, 77.25%, 77.25% and 44.82%, respectively, and the corresponding reducing powers (OD7g
values) were 2.1, 2.4, 1.1, and 1.6, respectively. SOD(superoxide dismutase)-like activities were in the order MEM
(39.85%) > BHT (37.68%) > EERB (26.70%) > CFM (21.5%). Although the TBARS (% value) of MEM was
a little lower than that of BHT, it was higher than those of CFM and EERB. The antibacterial activities of CFM
acting on Bacillus brevis and Escherichia coli were somewhat higher than those of MEM, whereas the activities
of MEM on Bacillus subtilis, Listeria monocytogenes, Staphylococcus aureus, Staphylococcus epidermidis, and
Salmonella enteritidis were higher than those of CFM. However, the antibacterial activities of MEM and CFM
were less than those of EERB and BHT. In conclusion, although further studies are needed, we offer experimental
evidence that the by-products of M. pilosus MEM and CFM contain significant antioxidant and antimicrobial activities
that may be useful in the development of healthy foods.
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rubropunctatin, monascorubramine % rubropunktatamine 5
9] &H\_ =i GABAQ]_ 7o 7] _—/\4 Ag.trLE }\gﬂo = E/H S
AL ATh4). Monacolin K& A1(5), 3454
©), A=A FY2EHE Y A7 2 FU®) 57
7F 9lom AMAires Aol heterocyclicamine S 3]
st = ol 5379,10)7F, GABAE JudYa
(117} Y& Aoz Bugo] gk welxA] o] 5FS &
HAAZ] T (rice beni-koji)y> T, TFH, S+ 2
LA ZAA 5o 7 o] REH(12) YUE e HAE
ZAF9] o] gl #S AEC] EstA o]FoR|a Tk
(13,14).

T2 SH|E o] &3 aAPFHOE HitEo] $ro)
(15) 19709t o] % thEFBARS 913k AR w0l & g
vl 2] (16-20), 772 54, 4288920 2 F8 75A
AR AH 24l 22) ot A7} o] Fol AL
A}, Monascus?; P18 E2] 2 A ul <, AAEF 2
Aoy o] delA lom(23), 5T thEAAH
= el WHolFE Jhdste ofobE A8 o T FEHI|E
SHeh24). v ol wet 8 AT Al EekA|
M A wl] F 2 Hbjﬂ Hlj o2 31 vl ol HlEked monacolin
K9] $FaFo] Al citrinin¥} -2 mycotoxin®] YA D=
S-HE A|7)= a1 ATH?25). Martikova 5(26)-S M ruberst
M purpureus®] A F Ao o] e FAHAER

o] A}l W13 ¥PH Frink- Gremmels$} Leistner (27)
2 M purpureus DMS 12799] HAu|F FEEA =
mycotoxin®] =234 %2 mouseo| A HA4 =] Lt

BUA ehetia s,

M pilosusE W] FSH AT AT E A F2 M
&3h AFo = 7‘}71333 g e AHo] i 53,
monacolin K&} 1 fr5=49] AAdHo] Hojt 2 ¢
A ATH28,29). Ly} v Fd o} o] HAIAIZ] =
gt A= ot Barso] Qlout A7} 7Rl B4
ojuf TARE b3 AAAZ v AR S FAHOR g
ATE vEsth B AFolM = M pilosuss 3wl 3}
o oo -?H\}iﬂgl ethanol FE= 1 ujjfeid]
monacolin K ¥ citrinin 32 ZAFst= oA 34tkst 2
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Mobnascus pilosus KCCM 600845 A1-&-3190H, |22
2+ &7 Myco Co., Ltd, Gyeongbuk Gyeongju, Korea)
£ AHEsHaATh

&=0| oeteFe=9 =

Z=rv) e °ﬂ B8 F&E2 FA7] (Nihonseiki, Kaisha
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Ltd., Tokyo, Japan)E AH8-3te] 4|k & 58] 70%
ethanolS 7}ate] ALox 24AI7F F¢ FE3 F
Whatman No. 1 o X2 oJ1}5Fed 40T A ethanolS -
AAZ & ZAAZ3 EERB (ethanol extracts of rice
beni-koji) B=HS A X3RN W 70T FHA Aol A}
&3t

AR Hint 22| ¥ FEEQ M
Fig. 1042} 229] starter= A3 A7) 75 (M pilosus
KCCM 60084)E Mizutani broth (glucose 5%, peptone 2%,
KH,PO, 0.8 g. MgSO, - TH,O 0.05%, CH;COOK 0.2%,
NaCl 0.1%, pH 6.0)(30)°] ©]2sle] 30T<] shaking
incubator (150 rpm)°l|A] 1097} vl sle] ARE-SFATE &
S YA 15 LE 92 20 L fre¥S 121ColA
607t autoclaving $+ & WZ}S}al, starter 1 LS &, air
filter (S0JFO20AN, Toyo Rashi kaisha Ltd., Tokyo, Japan)<}
air pump (DY-60, Dongyangsa, Kyungkido Sungnham,
Korea)% Farste] 30TE 1547 T2 sksinh. §71%
L manometerS F-2F5}e] 10 L/min®. 2 ZA 3R} vk
o] F8 WL 370) M el ojole FAY
Z SAIUCAM), B2 FAAE SAAZ B F sulee)
70% ethanol-s 7}ste] Ao a2 &, 5% &
TZA71% 3t MEM (mycelial ethanolic extracts of M.
pilosus) S A Z35} T

| Mizutani broth |

\ Sterilization |

‘ Inoculation H Starter ‘

‘ Submerged culture \

‘ Filtration ‘
| |

‘ Culture filtrate of M pilosus ‘

‘ M pilosus ‘

Myce ium

Freeze drying

\ Extraction of 70% ethanol

Fig. 1. Extraction and preparation of ethanol extracts of M. pilosus
mycelial and its culture filtrate.
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Monascus pilosus TAH] B Hljofe] b o] iks)

USA)E AHE-3te] S48 om, MA3aFS Kang? Jung
GDe el whet TARA o wfFd Y 2} 10 gmL)oll 95%
ethanol 50 mLS 7}3}o] 2 7](Nihonseiki, Kaisha Ltd.,
Tokyo, Japan)Z 12,000 rpmo| A 5&3F ghafsh & 1587+

ZFZ3}o] Whatman No. 12 &33 od o] FF T E 500
nmell A 783t

A3 MZ}A| (Chromameter CR-200 Minolta, Tokyo,
Japan) 2 A3t o1, 81715 YERY = L* (lightess), %]
A2 e E a*(redness), FAEE el b+
(vellowness) % H°(hue angle value)E Z73}53Th

[3=1

™
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Eo|u= &g

% ZY9E F3-2 Dewanto 5(32)9] Wl we} Al
100 Lol 2% sodium carbonate 2 mL¥ 50% Folin-Ciocalteu
reagent 100 UL 7}3F 3 720 nmo| A SHEE S43I9 L
™ gallic acid (Sigma-Aldrich, St. Louis, MO, USA)2] 71 &4

&1

of o3t e AM=3IYTh
ZelHro|E &t

% ZeiH o= E7RE A]F 100 mgoll 75% methanol-S-
7Fste]  ARofA] 24*]@ FE3 FE29 1 mLo

diethylenglycol 10 mL¥} 1 N NaOH 0.1 mL< 7}3ke] 372
water bathol| 4] 1A]7F S9F ¥ A17] & 420 nmol| A 3=
£ SAsIAth iz = A8 thilel 50% methanol-S A8
392, ¥5F naringin (Sigma-Aldrich, St. Louis, MO,
USA)o| Aol o5t s 4h&Estart

sars) g

% 48 BAL Prieto 5(3)9] ol wel Wl
2 TA FZ 9 0.1 mLo] 0.6 M sulphuric acid, 28 mM
sodium phosphate % 4 mM ammonium molydate(1:1:1, v/v)
38N | mLE 7Fste] 95T oA 90E7F HFgA)7] =
Ao 7 YAAA 695 nmolM FHEE 4 kAo
¥ a-tocopherol (Sigma-Aldrich, St. Louis, MO, USA)2]
A oste] FFS A=EsA

Monacolin K &2t

Roman¥} Vladimir(34)2] S 7|20 & 3} Table 1
3} 7+o] HPLC (Agilent Technologies, Co., Ltd, Series 1200,
Palo Alto, CA, USA)Z gradientS 33P0, RiFF
monacolin K (lovastatin lactone form, Sigma-Aldrich, St.
Louis, MO, USA)<= 75% ethanolol] £-3l3}o] A&-3} T}
Acid form T892 10 mg9] lactone form monacolin K
75% ethanol 8<% 2 mLel| 0.05 N NaOH £ 0.5 mLE
74k 3 Ao A 302 A8t ZA|sHAT Acid form

A 743

e

‘j% lactone  form monacolin Ko e AZA
69576.81x-19.36 2 y=54904.07x+15.9601 2|3} Z}7}
t%ﬂ%‘it}

Table 1. Operating conditions of HPLC for analysis of monacolin
K content

Specifications Operating conditions
HPLC Agilent Technologies Series 1200
Column materials Watchers 120 ODS-AP (Spm, 4.6 x 150 mm)
Detector UV 237 nm
Flow rate 1.0 mL/min
Mobile phase CH:CN : 0.2% H3PO, (gradient)
Temperature 40T

Citrinin &2k

Reingard 2} Zimmerli(35)¢] WHH S 7|20 2 HPLCE
2] 5} THTable 2). EF8-2 citrinin (Sigma-Aldrich, St,
MO, USA) methanol 98 AlgsFoH ZAzkA
y=81097.48x-15.979l ¢Jato] aFS A&k

Table 2. Operating conditions of HPLC for analysis of citrinin
content

Specifications Operating conditions

HPLC Agilent Technologies Series 1200
Column materials ~ Watchers 120 ODS-AP (Sum, 4.6 x 150 mm)

FLD (Excitation wavelengths 335 nm, Measurement

Detector wavelengths 502 nm)

Flow rate 1.0 mL/min
Mobile phase CHCN : 0.1% TFA (Trifluoroacetic acid) = 35 : 65
Temperature 40T

F A Z0{&M(electron donating ability)

Blois (36)2] W ol w2} A]el 0.2 mLol 0.4 mM DPPH
(1,1diphenyl-2-picryl-hydrazyl)8-<} 0.8 mLE 7}3}] vortex
el A 7hstar 1023 W] g T 525 nmol| Al S35 S
=319 o™ AR electron donating ability(%) = [1 -
AEFFEHZTTE5)] x 1009] 93t Y= E 4=

By

22124 (reducing power)

Sacedeh®} Asna(37)2] WHiell weh Al 1 mLol 02 M
phosphate buffer (pH 6.6) 2.5 mL2} 1% potassium ferricyanide
|8 25 mLE 715 & 50TCollA] 307t WHAIHTE vl
10% trichloroacetic acid (TCA) €< 2.5 mLE 7}3F & 1,650
x gollA] 1027t AR atslon, 4 25 mLoll SR75
2.5 mL9} 0.1% FeCl; §-9 0.5 mLE 7}3F ¥ 700 nmoi| A
FEEE SAA
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Superoxide dismutase (SOD) SAHEH

Marklund©} Marklund(38)2] W ol weh A]d 200 pLoil
pH 852 A3 tris-HCl buffer 8 3 mL9} 7.2 mM
pyrogallol 200 1L 7}&FaL 25Ol A 1023t ¥H-3-A171 &
1 N HCl 1| mLE 7}3te] REg-S AHAA| 713 420 nmell A
FHEE S48t o™ AL, SOD-like activity(%) =
100 - [(OD of sample/OD of control ) x 100191 &]ale] A4S
A&t T

O™ At A S (nitrite scavenging activity)

Kato 5(39) ¥ Kim 5(40)2] "o we} 1 mM NaNO,
4 1 mLoll AlY 1 mLE 7}8}2 0.1 N HC1E 02 M
citrate buffer (pH 2.5} 7}t F F3& 10 mLZ 233}
ATk ool 37 CAA 1AIZE W27 - 1 mLE F 38
2% ZAHEN 3 mL9}t 30% ZAEA O T 8-8)3) Griess
reagent (1% sulfanilic acid : 1% naphthylamine = 1 : 1) 0.4
< TAH O E 71eE & A4 1583 W], 520nmol
FH=E SH3IATE HZT= Griess reagent 4 57
£ ARSI o A4, nitrite scavenging activity(%)
=100 - [A1E 7Y 35737 $85) x 100]
o &Jate] AHEstth

= E

5

TBARSS| &3

Thiobarbituric acid reactive substances(TBARS)+< fish oil
3} linoleic acidE 7|2 Z 3}%] Buege®} Aust(41)2] ¥ ol
ute} =433t} Fish oil 0.5 mLS d-7-3= 0.1 M maleic
acid buffer(pH 6.5) 8 mL¥} tween-20 50 LS &¢alo]
A| 23} fish oil emulsion 0.5 mLo] FeCl, & CuSO; * 5SH,0S
R % Q"0 2 50 ppme] SJA] 3 & 01 mL 2 FHS
1 mL& 7F3te] 37CellA] 141757t §R8-A171 5 72% BHT
(dibutylhydroxytoluene) 50 L= 7}sted HH-§-& A A1 A
o} ool 35% TCAS} 0.75% TBA (thiobarbituric acid)
1 mLA 718t 100C 8744 1583t 7FE e v 3,000
mpmel| A} 1527+ 4l e] st on g FREE 531
nmol A S5k A1, TBARS(%) = (1 - A 553 %/H
ZTEEE) x 1000 oJ3te] 4H=3F3 Tk Linoleic acid®]
739~ fish oil emulsion™ A1) linoleic acidS AF&-3}Ath.

g

T gram YAT O Bacillus brevis KCTC 3498,
Bacillus subtilis KCTC 1021, Listeria monocytogenes ATCC
19111, Staphylococcus aureus KCTC 1621, Staphylococcus
epidermidis ACTC 122282, gram /31 &2 Escherichia
coli ATCC 11775 2 Salmonella enteritidis ATCC 13076
ALY} &1 e2 paper disc (Advantec Toyo Roshi
Kaishi, Ltd., Tokyo, Japan)'} .2 323} 2.1 (42), H] A]
E Difco™ nutrient broth & agar (Becton, D Kkison & CO.,

Sparks, MD, USA)Z, S5+ 10’ cellymL, A 89 5%
= 100 ug/discZ 3sFSITh

SHRE

EE A¥L 33 wtE oz Y3t |9} xFUAZ
UER AL, 24 7152 version 122] SPSS (Statistical
Package for Social Sciences, SPSS Inc., Chicago, IL, USA)
software package program= ©]-83}%] Duncan’s multiple
range test 2 t-testS Y5} Th

A B

30CellA 1597 v st 8- M pilosus TAHA <}
AAE AAAZ ANS FAAZE S W] &7 AA
FS Al F=v) e} vlwgt Aok Table 37 2T} &
2 MEM (mycelial ethanolic extracts of M pilosus), CFM
(culture filtrate of M pilosus) 2 EERB (ethanol extracts
of rice beni-koji) Z+2} 4.02%, 3.35% L 2.46%°| AT A
SFEH(ODsw)2 MEM(0.79)©] CFM(0.63) 1.t} 25.40% =3t
S} EERB(0.87) HU= WSITh L*, a*, b* ¥ Ho gt
A Aol Aol Aol AX|SHATE Monascuss: VA&
o] A slE MAAE-S 3214 < 2] monascin, ankaflavin
¥} 5AA <€ 2] monascorubin, rubropunctatin %2 224 A E 2]
monascorubramine, rubropunktatamine 5] &2 # ATH4).
Yoon 543y M pilosusS Mizutani B Aol A 2] 44 AY A4
HODso)> Hit 0.60]12F Barstgon 2 AR FAlst
Atk AR 2AH TS w1 we GebA|
™ o]o] g} Yehue AT 2olE UEe Ao
dHA Q0™ (44), M pilosuss T2 pinkA|E] MAE
Ashe R dEA UTh4s).

o

Table 3. Color and pigment content of ethanol extracts of M
pilosus mycelial and its culture filtrate

Measurements MEM" CRV’ EERB’
Yields(%, dry basis)  4.02:004"7  335:003°  246+0.04°
Pigment content(ODs) ~ 0.79:0.03" 0.630.02°  0.87+0.03
Color

L 41.14:090°  52.67+1.02° 2925+1.05°

a 6910.02° 6.1740.14° 11.34£0.15"

b 886+0.02°  13.97:0.39" 5.564022°

H 46.10:020°  59.70:0.46" 31.3040.23°

9 Abbreviations: MEM, mycelial ethanol extracts of M pilosus, CFM, culture filtrate
of M pilosus, EERB, ethanol extracts of rice beni-koji.

“Values are mean * standard deviations of triplicate determinations.

Different superscripts within a row (a-c) indicate significantly different at p<0.05.
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Monacolin K & citrinin &2¢

MEM, CFM % EERB®] monacolin K & citrinin %<
ZAKgF AIR= Table 49} 2201 ©]52] HPLC chromatogram
2 Fig. 2, 3% Zth €43 monacolin Ko} RIEAIH
monacolin K¢} Rt= 242z} 198 2 218 djo] velstor
(Fig. 2), citrinin®] Rt 145t YeltthFig. 3). B4
7} B)&4¥S 3§13 total monacolin K& 3H-& MEMO|
2491 mg% 2 CFM2] 1.27 mg%ol B35t 19.6817} =3ko.
™ EERBETHE 178 #3%th 28v 439 e
EERB 5.48 mg%, MEM 335 mg%, CFM 040 mg%= EERB
7F MEMET} Etow, v18-d3 <] 352 MEMo| EERB
o Bl3ted 23817} E O Y CRMol| A= dA|8] Skt
Citrinin> MEM, CFM, EERB 2.0l X A& = #] ekgtet

Monacolin K& 43891 acid form™} H]&43 & 21 lactone
formo] &A1 ool o] F7HA FEjrt BT EA)gt
46). B1E4 9] lactone forme A ahol o5 dHFo 2
Agk= o] cholesterol 3o #HoJsl= HMG Co-A
reductase s AAH 2 A 3| ghT}(47).

Table 4. Monacolin K and citrinin contents of ethanol extracts
of M pilosus mycelial and its culture filtrate

mg%(dry basis)

Measurements MEM" CRM? EERB’
Monacolin K 2491221299 127£0.92° 15.03£1.03"
Acid form 335+0.88° 0.400.07 5.48+0.67°
Lactone form 2156t187°  0.870.15° 9.56+0.73"
Citrinin ; ; )

9 Abbreviations: See Table 3.
“Values are mean * standard deviations of triplicate determinations.
“Different superscripts within a row(a-c) indicate significantly different at p<0.05.

mAU
1400 { Acid fo-rm - Lactone form
] monacolin K ] monacolin K
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=1
-t
] 3
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200 ] J
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B
0 3 i) 15 20 25 30 33 min

Fig. 2. HPLC chromatograms of standard monacolin K(acid and
lactone form).
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Fig. 3. HPLC chromatograms of citrinin in the MEM, CFM and
EERB extracts.
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MEM, CFM % EERB9] total polyphenol (TP), total
flavonoid (TF) 34 % F bels-S A A3} Table
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59} 2t} TP S MEM 4.68%(w/w), CEM 4.29%(w/w)
2 A 2L EERBE 3.70%(w/w) 2.2 CFM % MEM
BT} 15.95~26.49% 7} 24th TF 32 EERB (4.46%,
wiw)7F MEM (0.64%, wiw) 2 CFM (0.66%, wjw)=.t} 4]
3] =tk F 3kl CFM (3.51%, w/w)©] MEM
(2.74%, wiw) 2 EERB (1.69%, w/w)°ll Hl3}d 1.6~2.187}
EAh

HEA e 11§ =555 Jitsl EAo) =
om@48), FZHUHE A&, AGAE, I 2 Pitks)
2hg- 5o A a9E wolAe B E I Th9).
Flavonoids= 2] &40 8] EA8l= 522 gkl +%

£ 7 W ol &z} itslsel ztolE e
(50).

Table 5. Total polyphenol and flavonoid contents, and total
antioxidant capacity in ethanol extracts of M pilosus mycelial and
its culture filtrate

(%, wiw)
Measurements MEM” CFM” EERB” BHT”
Total polyphenol 4.68:0.08™%° 429008  3.70:0.07° 24.3420.19"
Total flavonoid ~ 0.64+0.03°  0.66:0.03°  446+0.10°  0.18+0.03
Total anfioxidant 74006 3512000"  169:003'  50602°
capacny

") Abbreviations: See Table 3. “BHT; butylated hydroxytoluene.
Vahm are mean * standard deviations of triplicate determinations.
9Different superscripts within a row(a-d) indicate significantly different at p<0.05.

HAIZ0ois H &=
MEM, CFM % EERBO| AAlyols 2 8-S H5%
© 2 AR8-3F BHT (butylated hydroxytoluene) 2} H]n/ gk A3}
+ Fig. 49} 2tk 2% F27F St ot vl A<l
?7}2 e AT 10 mg%h el B8 FEAA = 2.0~3.7%
= el e 1000 mg%ol A= MEM 72.25%, CEM
86.20%, BHT 79.17%, EERB 44.82% = CFMol| A 714 =9k
S MEM< BHT®} f-AFSH 3L EERBO A 7Hd W9t
1000 mg% o4 A3 (0ODsw)S MEM 2.4, CEM 2.1,
EERBE 1.6, BHT 1.12 MEM¥} CEM©| EERB % BHTHE.
o =2 A4S eI
A5 Aol A et ogt 4kslE vt
3l g0 A xE F8-5 31 1 01(51) phenolic acid,
ﬂaV0n01dse phenol’d &0l it gHitslat8-2] 2=
|53 lom(52), $dHo] F45E AAFTATE
b’—o}x]'” Ao i OLE%X% ]13]—(53) Osawa (54)= phenol’3
)0 2 555 YehH
ol 2 3 JE:‘ o 9 51- E-"]‘F/}_L_ 3} Tt} I Holasova
_‘(55),4 phenol“ Ao gtfo] =242 alx\Lg].Eﬂ o]
7¥eekaL sttt whekA M pilosus THARA €F 1 H ke oY
o] Mg T ghdgo] S| = BHTS tis3sAY

&3)2] A17¢8 A5% (2010)

T A 0|59 AEF TIsAdo] st 9%k et
& AAk
100
80
§ 60
<
a
=o40 F
20
0
10 50 100 500 1000
Concentration (mg%)
3.0
—A— MEM 24
T 24
(=]
e
g 18
g2 L
=3
=%
2
s 12
<9
=
=
WD
&~
0.6
0.0

10 50 100 500 1000
Concentration (mg%)

Fig. 4. Electron donating ability (EDA) and reducing power of

ethanol extracts of M, pilosus mycelial and its culture filtrate.

Abbreviations: See Table 3, BHT; butylated hydroxytoluene. Values are mean * standard
deviations of triplicate determinations.

SOD FAHEHY % OlAAA AHS

MEM, CFM, EERB % BHT¢] SODGAMEHA] 2 ofaalke
2ATE A A3b= Fig. 59 2tk MEM % CFM 9]
SOD At 2 olANFLEAGAE LS BF TEF71
Hl#|ste] &40 71 F e 1000 mg%ollA41e] SOD
AFEHAS MEM (39.85%) > BHT (37.68%) > EERB
(26.70%) > CEM (21.35%) 2.2 MEMS BHTH. U} thAi
=2 A4S YERATE 1000 mg% ol A2 opd Al 4 A
S CFM (79.42%) > EERB (74.37%) > MEM (62.78%)
> BHT (48.46%) <=°.Z MEM, CFM % EERB =57} BHT
Bt} 2 €48 Yeiddth

SOD+= dAitehAl 42 A2y &4445S HOE
ZA3A71H, A H H0,= peroxidaseL catalaseol] 23
B3} a2 BESET56). SOD FAFEES G4E ofUy
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AEA} phytochemicalsZ SOD%} AR 98-S
superomde«l 2SS JAst] A E Boste 9
< SH(57). wEbA] SOD AR S Zhe S22 Aol
A superoxide & A A2 =31 A| 9} A 4kslH A
o] E o 3Hc}(58). T, nitrite & nitrite = A Fo] 7153k
nitrate= amine -2} WH-3-5}¢] LO]’EZ] ©1 N-nitrosamine<-
A3 3HTh(59). WA ol A AAT S FUAES 1A
Aoz o F e e ARE=E o] gk
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Fig. 5. Superoxide dismutase (SOD) like and nitrite scavenging
activities of ethanol extracts of M. pilosus mycelial and its culture
filtrate.

Abbreviations: See Table 3, BHT; butylated hydroxytoluene. Values are mean + standard
deviations of triplicate determinations.
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CFM¥} EERBE U= E2 #-S& YehlSith

Aol AFo] EABHE BESABE B,

FEolE, Ba Tl sty 343 AlstH o] MlsHES
AR5, f A Eaf =0 aldehyde, ketone, lactone 5 TF
3 ZAEAS WA3THE0). TBARSE A AatslEo] 2

éﬁi /‘3 J% aldehyded] HAH=E L}EMJi AT 527}
EETE EE Y] AR} S-S frlgithel). uhet

4 191 AT M piosus FAA S22 1 Aolol
o AAre] AT AAFOZA VBhH 2EA2E AT
AZ 270] 42 AU AF) mER S0 53}
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Fig. 6. Thiobarbituric acid reactive substances (TBARS) of ethanol
extracts of M pilosus mycelial and its culture filtrate (1%, dry
basis).

Abbreviations: See Table 3, BHT; butylated hydroxytoluene. Values are mean * standard
deviations of triplicate determinations. Different superscripts in the figure(a-d) indicate
significant differences (<0.03).
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9k o ™, EERB= B subtilis, S aureus, E. colio] W3} clear
zone®| BHTHE.UF & #]3}3th

Ryu 5(62) ¥ Mah$} Hwang (63)2 &1 F&E9]
B subtilis, S aureus, L. monocytogenes, E. coli, E. aerogenes
of] thated d&ido] Aokl sH9 S, Nozaki 5(64)2
M. anka®~] ¥-2]3} ankalactone®] E. coli¢} B subtilis<]
A5-S Azttt 3}tk T Martikova 5(65)2 M ruber
o} M purpureus®] A3 u|FHo] FHA-S YEPATIIL
3t TE BHT= AHSHAIZ dE] AREH = JIFH7MER
S aureus, S senfiengerg, L. casei % C. hungaricus 52
v Eo sk o] = HoZ BHaEo] 3ITke6).

SAFASRE A A17E A55 (2010)

o oF
i =

M pilosusS BFR|Fsle] Qe FAA Q] ethanol FE&
(MEM)3} 1 ujj 9] H(CFM) 2] monacolin K 2 citrinin $}
g} giksl 2 greAdS AT MEMY} CRM &2
AZ BT £8L 4.02% ¥ 335% oAtk Mgt
(ODso) & MEM (0.79)°] CFM (0.63)E.T} 25%7} =5k o 1t
N HE =] o er-&-FS5(EERB) 0.87 Hohe ¥kon Lx
Z, a*7k, b*3k 2 hue angle®] A3} UX]3FA T} Total
monacolin K| 3-8 MEM (24.91 mg%)°] CFM (1.27
mg%) 2 EERB (15.03 mg%)°ll Blate] Egtoy &43

Table 6. Antimicrobial activities of ethanol extracts of M. pilosus mycelial and its culture filtrate on the pathogenic microorganisms

Clear zone (diameter: mm)

Concentration (100 pig/disc)

Strains MEM" CPM? EERB’ BHT"

Gram(+) bacteria

B brevis 10.420.51"(66)° 11.1£1.03*%(70) 13.2£1.04(84) 15.840.29%(100)

B subtilis 13.2£0.76(87) 10.8£0.72%(71) 17.8£0.76™(117) 15.2£0.76"(100)

L . monocytogenes 11.1:0.40™(90) 9.0:025(73) 12.0£0.50°97) 12.4£0.60°(100)

S aureus 11.6+0.67%97) 9.3+0.42°(78) 15.0£045°%(125) 12.0£0.457(100)

8. epidermidis 11.90.53"%94) 9.5+0.36"(75) 12.2£036"(97) 12.6+0.40°(100)
Gram(-) bacteria

E coli 119:0.75%92) 12.0£0.55(92) 14.6+0.40™(112) 13.0£0.457(100)

S enteritidis 14.040.60°(65) 9.140.56*(42) 17.2+0.53"(80) 21.6+1.25(100)

" Abbreviations: See Table 3, BHT; butylated hydroxytoluene.

Walues are mean * standard deviations of triplicate determinations. Different superscripts within a row(a-d) and column(A-C) indicate significantly different at p<0.05.

OParenthesis denote percent of BHT.

B. brevis

S. epidermidis

©

L. monocytogenes

o o )

Fig. 7. Clear zone of ethanol extracts of M. pilosus mycelial and its culture filtrate against various microorganisms.
Abbreviations: a, butyl hydroxy toluene; b, ethanol extracts of rice beni-koji; ¢, culture filtrate of M prlosus, d, mycelial ethanol extracts of M pilosus.
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monacolin K9] ¥#2 EERB (5.48 mg%), MEM (3.35
mg%), CEM (0.40 mg%)2-E EERB7} ¥=kt}. Citrinine
EE A FoA HEE A &34t Total polyphenol -2
MEM (4.68%, wjw), CFM (4.29%, w/w), EERB (3.70%,
wiw)Z MEM¥} CFMol| A =3t} 2184 total flavonoid
StekS EERB(4.46%, wiw), MEM(0.64%, wjw), CFM
(0.66%, wiw)°.= EERBI A =3ttt ¥ @4kl CFM
o] 3.51%(w/w)E MEM (2.74%, wjw) 2 EERB (1.69%,
wiw)ETH =0T 1%l 419 AAEH5S MEM (72.25%),
CFEM (86.20%), BHT (72.25%), EERB (44.82%)% MEM}
CFM©| BHTXEt} EAU A oM, 8T v]53
AHRE YEHITE SOD A2 MEM (39.85%) >
BHT (37.68%) > EERB (26.70%) > CFM (21.35%)3=°]1 2.
o o} A A 7%5S CEM (79.42%) > EERB (74.37%) >
MEM (62.78%) > BHT (48.46%) ©]3lTtl. TBARS(%):
MEM®¢| BHTX.t} ThA 9o 1} CEM¥} EERBE.TF =9t
t}. B brevis®t E. colidl 3t 432 CFM©] MEMK.th
=0 ™ B subtilis, L monocytogenes, S. aureus, S.
epidermidis, S, enteritidis®l| W)+ /3L MEM©| CFME.
t} =994 EERB % BHT ZA-$REu= Yokt
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