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- GABA HPLC +4 %3

 GABA®A 2o 2= HAA|l oF 05g& 5ml URIPREPe &¥ ¢ 103+ W] st
13,000rpmel A 1027F 914322 F 02me] vhol £tolshx = of shafo] A

D ARE717]
HPLC : Agilent, 110 Series
Reactor : Pickering, PININACLE PCX

B Az A

c - a=Alt

Flow rate @ 0.3mL/min
Column Temp : 40C
Reactor Temp : 130T
Mobile phase

Lithium eluent Lithium eluent Lithium column )
pH 2.75 pH 7.50 Regenerant

0 100 0 0
17 100 0 0
65 35 65 0
128 0 100 0
145 0 100 0
185 0 94 6
189 0 90 10
189.01 100 0 0
190 100 0 0

(8 =AW FYu TF A3

(7}) a-glucosidase ¥ a-amylase &4 Ads HAZ=

- 2uhdtg A g 3y §% o= a-glucosidase % a-amylase &4 Adls HS
- a-amylase A3 A =AHE& agar diffusion ¥HE o] &3slo] =A. Platex= 5 g ¢
agar ¢} 5 g9 soluble starch® 500 ml 5ol ¢ % 121°C 15%7F 7+t Abitsta

=
15ml¥ #Fste] Azxzekal, gizae] 4S8 ple] T4 02 ple] &2 (1,000 unit/ml)
& A ke STl FEES a9k Hof plateell <l disc paper 9] 747}

wotal 37 Co A 397tk HH"J?} % I2/KI (6 mM I2 in 3% KI ) 5 mlE 7}ste] 15+

- a-glucosidase A& FAS =A3st7] Y3te] Tibbot 59 WiHe| wal whs &3

50mM sodium succinate buffer (pH 4.2)o] p-nitrophenol-a-

<R
T

D-glucopyranoside
PNPGE 347 Img/mls] HE2 7142 WE 14 Imlsh 249 01mlE £33



3 g xzFoll= FHT 01ml ¥HEFelE AlE 0.1mls ¥of 37T A 307F vH-3-A1Z
% IN-NaOH 0.ImlZ #H7}ste] 24 olu] A% p-nitrophenol(PNP)-& 400nmel] A
spectro -photometerZ o]g-sto] &4, 1 4 FFEZ p-nitrophenol® H-E] 2 3H
AFFAoRTYH T3t AaE&Es SA
) AE7I g 85 AT
(7}) 3T3-L1 AAHAEE
- HAAEAES 3T3-L1S ®IFEEHed 025M  Dexamethasone,  0.5mM
1-methyl-3-isobutylxanthine, insulin(lug/mlo] & wix = 3Y EoF ujF o 7]
insulin(lpg/mhgH ¥3te vjA] & Yol 2 F<k o
vpto] Fo] APpRAER b3 dEkE 107159 A
T FF APE 5] ekl E3ld AWAEZE serum free DMEM media® %2 %
AT e AAE HUEAY H7EeHA @Al 24A1%F E<F starvation Al
Krebs-Ringer-Hepes (KRP) 898 o 2 31 washing. o] 7]l KRPE&HE Y11 37Co A
3027 wjeksta A9 insuling A #ste] 1687 whS. I F4E 0.1uCi/mle)
[BH]2-deoxyglucoses} 1mM EETS H7}ste] 1587F 37CoA ¥reA 7% Ca'
Mg+o] Eﬂﬂ‘ﬂo‘ﬂ 2 PBSE&Ho R 33 AH3te] ¥hgs FAAYIL ErT] A
X R FF BLEE SHe AX R oled Fow A AE W 3He FHe
0.5ml 2] 1y51s§l°”(1% SDS in 05N NaOH)& Y1 AxXE $d3s Az 5 B
—counter2 =7
(1}) Oil red O G
- ApAlEES] sk § AE W AR A ZRle Oil red O HAS Fal AASHA
MEE wjekst wjxE €43 A Astal phosphate-buffered saline (PBS)® A3t &
4% formalin®. & 1087+ AEE 1ASAY. 124 . deionized water®Z A& st Oil
red O & Yo A2 3027 95 & AMANE A A3FaL deionized water= 33]
AAsE] GAE AWGE microscopic image (Olympus, Tokyo, Japan)® #2H&}3itc).
71 % isopropyl alcoholZ 7}&te] A& F=38la microplate reader (TECAN,
Mannedorf, Swizerland)Z ©]-83}o] 510 nmol| A &3 == SH3sle] F& FA s h
(t}) western blot
- AEEsHE dwEe] Sds g@Qlety] flsko] cold PBSE AlFH § F7RE Ao
protease inhibitor cocktail (Roche, Basel, Swizerland)¥} phosphatase inhibitor cocktail
(Roche)& #7}3F RIPA buffer (150mM Sodium chloride, 1% Triton X-100, 1%
sodium deoxycholate, 0.1% SDS, 50mM Tris-HCl, pH 75, and 2mM EDTA.)
(Bioseang, Seongnam-si, Korea)E Y1 5% 740 & voltexste] Lo 30% 7 WA
st 2 % 12000 rpm, 4T oA 30% F<F YARYen 5L FH st
SMARTTM bicinchoninic assay (BCA) protein assay kit (iNtRON Biotechnology,

m&ﬁ

83} glucose consumption A &4 H7}

‘1—’:24‘

{0

O



Seongnam-si, Korea) & Al&-3te] @iz S A= otk A&t 2 @A lysate
100 ug& #3s}e] SDS loading buffere} 4131 95T oA 38 7F W&A|7] & A& 4
108 7 wXEAY. 72 wwlEe 10%  sodium  dodecyl  sulfate  (SDS)
—polyacrylamide gelol loadingg 3taz 80 VoA 30%, 120 VoA 1A17F 308 = A
7] 9%S E3 umzas EgAAHi PVDF(polyvinylidendifluoride) membrane
(Amersham, Little Chalfont, UK)ol] 1 A]7F &<F Ao] Azl ¥ 5% skim milkES *] &3}
o] Aol A 1 AZE E2t WEAIA ¥ Ho|#Ql Tl HS blockingstAtt. —1¥]a 247}
o] 12} A =S 4T oA 12 A|7F o]AF wkS-A]7|a1 PBS-TE A& 3 $ 12 Ao o}
2 24 FAE Agstd A2 243 FF WS AZTY. I ¥, Enhanced
Chemiluminoesence (ECL) solution & #2]3}a, Chemidocg ©]&3to] 54 twhulz 9
T s EAE

(10) =79 9% &5 AT

(7h A Aol i vinky A28y Jday $E 2o A F fxx WEgupes AR

g ¥ Ad+2 CO/BL/ENZE 471 mice 57H S @ g dERLo] oA 351

1 o 5 25 23+3C, Y % 55+15% % 12

ZAE = ANA ASad o AAEES AoAT 1nt 2 HiA

ol =4
=
39t 23 Aot AfEA HAFdES HAx, 2 F FIulo]oH)

%)
45% fat calorie)E 8F7F AHAA vHE A28 FuHS “OU% AAFol = X
F2o] (ND, AIN-76 diet 10% fat calorie)(3Z 4).& AFHA sttt A2 o] (HFD) &

M3 7o FFA(ND)o| Hlmsle]l AEL 30% o4, dge FrRITo] 126

4

o
A AFFEo AY+L CH5/BL/6J ob/ob mice 5578 S &9 gl Enlo] 9 o A
170 ¥ C57BL/6] A up$-2o ula] A3=o] 30% o], && A

H
Aol 200 mg/dL o] 49l AL el F AgPo| A3

AME *S%‘ﬂ A& C57BL/6N mouser 7z} 9 8uta]# AAT+(ND), tjx (HFD),
Aol dukA 5% Hksk A, @adt S8 25% HUMe Als, wadk e
2AYo}EE S A7 AR (PGS 1% 4

TEES %ﬂﬂ ’\}E(PM)RE ol AldS Hastglon a4 AT
A2 High fat diet(HFD, 45% AIN-76 diet 45% fat calorie)ol

M Mol 877 HAFEER STk FRo] ArE AR B
|5 S st FHUWAE&FMTD, Maxiumum
oS40l JEA o FEE Anyrz A4ee And
FE AT A¥dEHd AT AgLE C57BL/6J ob/ob mouseZE 7} i 5ot

—
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T

Hhel9-~(G1) +, t)xa+ C57BL/6] ob/ob mouse(G2) -9l

A ZFZE 1000mg/kg 5o (G3), metformin 300mg/kg Fofw-(G4) o =

2] % C57BL/6] L4k mice(Gl), C57BL/6] ob/ob mice(G2) th

(No. 2018-3-0501-01-01).
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WA sk AloFE
(#}) Triglyceride &3 =

49| triglyceride d3& & AWo] wel 2AE AeF kit(o}ikA]oF) = A}&-3}o

st 24 0.02 mloll g4 A 3

a5 dxx 34 550 nmol A FHEE S
(2}) HDL cholesterol g3 54

&3] HDL cholesteroldl & &awol] whet ZAg Aok kit(olabA oh) & AF-E-31o]
zAsgth &1 002 mlo] 2 A 002 mE 9u & Mol T AL 1027F

W A8k 3,000 rpmell Al 1027 fAEE sk dEd 0.1 mlel EaA1H 3.0 ml

1
il

Wz 5 500 nmol A FHEE ZH st

o

2
w
2
il
ot
Q2 K

go} 2 Aoz F 37N 58 WAske] v 500 nmol A A o}
& %t

Fo4 HAAS student’s t-testE o] -g3te] EA A3t Th
(11) Western blot

e Bye Bs] Astel 49

off

S ether® m3 A7 v}

o BY A4
we fEe A% AE F 7S AFHSY] cold PBSE AH § S 2379

protease inhibitor cocktail (Roche, Basel, Swizerland)¥} phosphatase inhibitor
cocktail (Roche)& #7}3F RIPA buffer (150mM Sodium chloride, 1% Triton X-100,
1% sodium deoxycholate, 0.1% SDS, 50mM Tris-HCl, pH 7.5, and 2mM EDTA.)
(Bioseang, Seongnam-si, Korea)& Y il 5% 7FZ o & voltexste] S0l 30% 7+ W
ARtk 71§ 12,000 rpm, 4T oA 30% H<¢F AR A5 AS F st
SMART™ bicinchoninic assay (BCA) protein assay kit (iNtRON Biotechnology,

Seongnam-si, Korea) & Al&3te] ol <& A st A=sk 2F oy
lysate 100 ugS 2 3to] SDS loading buffer®} 411 95T oA 3% 7+ wbgA 71 3
AL Yiu 108 7+ AT 7 @wAEAe 10% sodium  dodecyl sulfate

(SDS)-polyacrylamide gelel] loadingg 3t3 80 Vol A 30+, 120 VoA 1A%+ 30%
ot A7l dEs EI dwHES EgAHA 3 PVDF  (polyvinylidendifluoride)
membrane (Amersham, Little Chalfont, UK)o] 1 A]ZF &9oF Ho] A7l % 5% skim
milkE A2 ste] Aol 1 Az Bt wHEAIA v 5ol Al T d S blocking st 3l
o g3 Zzbe] 13 FAE 4T oA 12 AzF o)A} wkg-A]7|a PBS-TE A3 3
T, 12 A wE 23 FAE Aste] AdelA 2417 Fek wESAIZY. 1 F
Enhanced Chemiluminoesence (ECL) solution < #2]&}al, ChemidocS ©]-&3lo] &

4 wude) wd e B

d



(12) AFZARE 4 9 2249 i

(7F) Monacolin K
Monacolin K¢] F&& Alx 1 gol 75% g2 20 mlS #H7}ste] 30T, 150 rpm o &
3AZE FF wkstar FAAIZL 6,000 x g oA 10E7F 94 EElste] AL sl
S membrane filter (0.45 pm, Millipore)® o] ¥}ste] A5 2 AlE, HPLC BAZXAL
Monacolin K¢} %2 Luna 5 u Phenyl-Hexyl column (250 x 4.6 mm, Phenomenex
Inc., USA)o] #Azxl HPLC (Sykam, Germany) & ©]-83lo] flow rate : 1.0 ml/min,
UV 237 nmolA AZ=3sHA injection volume 20 pl® 3}o] acetonitile : 0.1%
Phosphoric acid = 55 : 459 v|&2 &= A7 &
g3to] peake] WA HIZH vl AT A A

(\}) GABA 7 &84
GABA A#wA& As 1 goll 75% ojgre 20 ml& #H7bste] 30T, 150 rpmo. & 3A
b sk wwkstal AAZ F 6,000 x g oA 10E3F |4 Eelste] 9 s
membrane filter (0.45 um, Millipore)® o] 3}sle] A8z A A 89 0.2 Sodium
bicarbonate solution (pH 9.8)& 1:9& 33t & HrA3 A
Azl 80g/L7F HA &£3e & WS Aste] 30T, 1A12F wbgAZ & A8t &
A Z718 o]% A tetrahydrofuran-methanol-50mM pH 6.2 sodium acetate (5:75:420,
VV:V)7E 8% 819} Methanolg Apg-3le] gradient =7 100:0 (0%), 60:40 (10
), 0:100(40%) o & f-<4 Iml/min, Z% C18 (4.6x250cm)E AF&3lH, QB2 == 4
0C, UV-detector 280nmoll 4] #2l3lal, GABARZE NS A Fste] TFEatHdo=z A}
g3t A A 8kl

(13) DA FAAAES 9% FF L gy B

¥ 3 monacolin K (Sigma) & ©]

A

o

0]

21 dansyl chloride®

(7V) Monascus sp. 73
n A2 A2 185 rRNA gene, 26S rRNA gene, ITS rRNA gene®41 S 23] 33}
Aok wAE g 15 mLERE AAEste cells 3ot 3]7E celld
Fast DNA Spin kit for Soil (MP bio, USA)S ©]&-3}lo] total DNAES F%3Ih 5
=3 total DNA9 %9 <£%+= Spark® Multimode Microplate Reader (Tecan,
Switzerland)& o] &3] ZAAsIA o, A7 wxi= 50 ng/ul o, £E+= 1.8720
S zte= AL YT 18S rRNA gene &% & 18SF (57 -CCT GGT TGA TCC
TGC CAG-3" )¢} 18SR (5" -AG CCG CGG TAA TTC CAG CT-3")E o] &3I%
o 26S rRNA gene % & SR4F (5" -GCA TAT CAA TAA GCG GAG GAA
AAG-37 )¢t SR-TR (57 -TCC TTG GGC AAA TGC TTT CGC-3")E A&3t3d
I, ITS rRNA gene =¥& ITS1 (6" -TCC GTA GGT GAA CCT GCG G-37)¢%}
ITS4 (57 -TCC TCC GCT TAT TGA TAT GC-3')E &3t PCR mixture:
Z50 ul ¢kol] 1x PCR buffer, 20 mM MgCl,, 40 mM dNTP mixture, Z} primer (1 p



M), template DNA9} 05 U Taq polymeraseE #7}ste] PCRE 438ttt PCR vt
LZ1E 9HCoA 5 minEsQr DNAZE pre-denaturation*] #, 94°CellA] 1 min
denaturation, 65°CollA4] 1 min annealing, 72°Col4] 1 min 30 sec extensiond}lil 72°C
oA 5 minE<¢t final extensiong 33t PCR %422 1.2% agarose geldl
loading3td o™, 7+ band® #eF HiGene™Gel & PCR Purification Solution Kit
(Biofact, Korea)Z o]&3to] AA|3te] cloningg 33t t}h Cloning& All-in-one
PCR cloning kit (Biofact, Korea)Z ©]-&3}% i1, manufacturer's protocolg ulz} =33
sto] rRNA gene] 7|4 4de 2R3tk AAH"E d7)14 92 CAP3 sequence
assembly program (http://doua.prabi.fr/software/cap3)S 3 assemblesdte] rRNA
gene @71 49E E2l3lgd o, NCBI (www.nchinlm.nih.gov)¢] GenBank databaseZ
o]-g-3lo] BLAST searchE T3 4ttt Hgh, Phylogenetic treet= ClusterXE ©]
f3to] EAE v AEIL] FH44 AEAS FA8taL, MEGA 7.0¢] neighbor-joining
method& ©]&3t FH4 Asw/FeE FHsAT
Identification of ITS region

”\V/\W\VAVAW\WA\;‘\
/’— \ >

\. I
M\ B\ 1 o a0 I <
W ] T\ o S
¥ WL 5 4
16511 ne fragment @ o
s NS

isolation of organisms manipulation of DNA ligation of fragments
from variety red yeast rices with vectors

<T™ET M AE T B>
(1}) Citrinin R34 #8 $AA} cmAd gene A3
Monasucus sp.2] citrinin A4 B8 FA44 AES A8 cnA F 67 -ATC GTC
GGA GTG AAG AAG AA-3")3%} ctnA R (5" -GTG TTG TTG ATG CCA GTG
T-3")% ¢ probeZ o] &3] PCRE F3d3IH3E ). PCR mixture:= 50 ul <ol
1x PCR buffer, 20 mM MgCl,, 40 mM dNTP mixture, Zt primer (1 pM), template
DNA<¢} 05 U Taq polymeraseE #7}sto] PCRE G313t th. PCR vH&-x7A-& 94°C
o] A1 5 mins¢F DNAZE pre-denaturation?] #, 94°Coll 4] 1 min denaturation, 65°Cel] 4]
1 min annealing, 72°Cel4] 1 min 30 sec extensiond}il 72°CollA] 5 min%¢t final
extensiong T3 AT. PCR FZEAES 1.2% agarose gelol loadingdl$i o™, 7zt
bandZ #Z#} HiGene™Gel & PCR Purification Solution Kit (Biofact, Korea)& ©]-&

st A ske] clonings T3 3HS3]



<3#1. citrinin-related genes fragments B S 93 primer>

number primer sequence position
ctnA F ATCGTCGGAGTGAAGAAGAA 6-532
ctnA R GTGTTGTTGATGCCAGTGT
ctnR F ACTTCACCAGCGTCGTTAT TA46-7995
ctnR R CATCGGAGCCTTACCACAT
ctnE F TGGTAGACCTCGCCTCCTTGT 95993464
ctnE R CTCCTTCCGAGCCATCAAC
pksCT F TGATGCGACGAAGATGTTAC 13837-1426
pksCT R TCTCTATGCTGCGACTGAC 5)

(Bh) A2 A 2 = sids gk mxzd =24
A S S HAMGERAS dolr 7] 93] YPDE g2+ 2 Abgstlon, Aa
XS 938k wjR = 1.5% peptone, 0.1% MgSO4-7H20, 0.25%-KH-PO4 8% carbon
sources (rice flour, glucose, sucrose, glycerol)S 33t v % & AFE3te] 32°C, 180
rpm e ste] 1094 7E wistaith Al A4 e wgAS filter paper
(Whatman No. 4)& o33 t}S& o] 3lS 12000 rpm e 2 1087 941283 A5
&

o FHER ZFRAOM, Aro AFe FEH AxZ A4

O AFAEE A A4 3 S8 HE2ES AAF AT 9 Asdrt A
(15) 5351=4

Ob AFALF] ASH A 2L ATARE B 5559



1-2. AN s 7|2 ¢ 2=nto] o

A E R A75A WE
5 gt gaa e

1) Faxd &8
(7h) w5 <t B
- Lin ¥R & 7B o & 3sfo] 2 Bk 1%, 3%, 5%%} glucose 3%, 5%, 10% 3+aFo] u}
2 T g HAstE AT
(W) T34 ok 222 HA37E2 98 uA La7]E ol gste] 25730TolA F=ul<d
< AAsEATH
(th &= v
- Azl o] weh wE 2A A4E 99 121C 158 308, 1 S AA
T 3712 A7 wigEs AA o] wiYg 23S FAF SHSITh
- i el wE uld =de gHety] flal 10%, 30%, 50% = A stko] wi
2718 AR
-l AZF AHEE fste] nAW R 28ColA 3127 WS A Sk
S flete] Tl Linwf A o #AE# 3%, glucose 5%E
o 121°Co] 304 WH(E3)

H7bske] 120rpm o] 57k HH d
Fs AAst

S 2 lkg, bkg, 10kgoll
At
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Biotech, Seoul, Korea)dl| 4] TtujjdF 1%

calorie, 31% sucrose)& 8F7F A H A A

2. 22hd % A7d e

2-1. F#71% : Gl o] A ko] &

T A e

(1) 2ebdts g 2 dxzA N
RIS ol &% TS g gsty] flste] 2E, 55, WHE T8 1AdE
AFANRE &3t QFANTE F AFAE N

(2) in vitro A=

(7}) Nitric Oxide radical (NO) 7=
Nitric oxide radicla A&]&A-& Marcci 59 WS W33 MaAsATE. HA 10mM
sodium nitopurusside® 20mM phosphate buffer(pH 7.4)o] =9 Sodium
nitroprusside solution®. @2 AF&3tA T ZF A EZ  50ule] Sodium nitroprusside
solution 50ulE #H7}&te] 25Co| A 1507 ¥b-g AJF Tk wkg-olal 20mM phosphate
buffer(pH 7.4)o] =<%lgriess AloFS 1118 WFEA]A 540nm 339 FF LS =A 5o
AE EAS b Adad #HUbskA @ o FHE AolE WMEESE UEU
t}.

(W) T=1e 825 A5
Txwor wgg B &% W/bE 918 3T3-L1 AIXE o] &3te] dHtass
AT AT

Q) FE7IWM ANAF I &5 AT

7h AdsE A=
A F5ES CSTBL/ONE 47 mice 57%H & G dERFo] oA FYgste] 7d7 &=
st A7l F Ao AFESATE BEE 2% 23+3T, A % 55+15% #1247 |
TR 2AEE FAANA AFEAeH APSES AOAT 1utg R wjx|ste] A}
S vk B3 Aol AfHEA AASEE sk, 1 F FERko] L EAHDooYeol

} 2 o] AL=(HFD, 45% AIN-76 diet 45% fat

HE A2y Fas FRon 4Tl

£ XT2Aol(ND, AIN-76 diet 10% fat calorie)<®% 3>& A3ttt k2] o]
(HFD)Z A3 & oA ol(ND)o| Blaste] AFe 30% o4, dde Fuddo]
126 mg/dL o]’e] mice ®F& AWste] 7} o] Hy AT 9@ o] WA o
w8 & At

(W) A w4
T R PTe C57BL/6N mices 7t 9 6vhe]¥ A4t (ND), =< (HFD), 4
P FFEE FAAXE 500 mg/kg(RRB 500), &x&s HZAAxE 1000



mg/kg(RRB 1000), %A% +<S Metformin 300 mg/kg(PM 300)°.& 1piro] A+
S AYst ol v zA WA o] AFE(HFD, 45% AIN-76 diet 45% fat calorie, 31%
sucrose)E A&4# stHA ALT(ND), E2T(HFD)TS A FAE 2 AlgdE2

T ZH7he] ANfEA S 10 ml/kg body weight ¥l 2 657 vjd A TFo]8k]

ol

BE oA 100%9) AEES RYoEn SA4L2 ey ekt

T AY+e C57BL/EN mouse ZF 9 8upe] ¥ AS3P om, 2Aojalg= A
4 (ND), tixa (HFD), A3l 5424 AF 25% FH7bsk AFRT(2.5% RRS),
TR AE 5% #7re AAET(G% RRS), AUzl 1% 7tEA U 2L
H7bek AR (1% PGQ), Wy FEES M/ AFEC(0% PM)o2 yiro] AFE

Fatdnh Eg, FaAd AE AHATY FAHANEREZR HFHES High fat diet
(HFD, 45% AIN-76 diet 45% fat calorie, 31% sucrose)o] AP EZS &FdHT 4o
g7t AAES ek

A 578 ARG TSR
A m) -k 25% 6.25g
2y 19% 4.75g
A s 16.5% 4.125¢g
HEF 15% 3.75g
12 6.5% 1.625g

z}ol E] & 4% lg

T 3% 0.75g
i 3% 0.75g
THESYaY 3% 0.75¢g
o A AR 2.9% 0.725g
of| & 1% 0.2bg
FZIAYE A3-9-H 1% 0.2bg
TR 0.1% 0.02bg
A 200ml




<E3. FHAA ART Aoz E>
ND" HFD?
Casein, lactic 200 200
DL-methionine 3 3
Corn Starch 350 80
Sucrose 250 375
Cellulose 100 50
Corn O1l 50 50
AIN 76A Mineral Mix 35 35
AIN 76A Vitamin Mix 10 10
Cholesterol - 5
Lard - 190
Choline Bitartrate 2 2
Total (g) 1,000 1,000
UND: normal diet group
“HFD: high fat diet group
<HE4 FTEAA AbRT Aoz u>
NDY HFD® 25% 5% 1% 1%
) RRS” RRSY PG”  PMY
Casein, lactic 200 200 200 200 200 200
DL-methionine 3 3 3 3 3 3
Corn Starch 350 30 55 30 70 70
Sucrose 250 375 375 375 375 375
Cellulose 100 50 50 50 50 50
Corn Oil 50 50 50 50 50 50
AIN 76A Mineral Mix 35 35 35 35 35 35
AIN 76A Vitamin Mix 10 10 10 10 10 10
Cholesterol - 5 5 5 5 5
Lard - 190 190 190 190 190
Choline Bitartrate 2 2 2 2 2 2
Red yeast rice - - 25 50 - -
sunsikproduct
Garcinia cambogia 10
extract
Mull berry root extract 10
Total (g) 1,000 1,000 1,000 1,000 1,000 1,000

U ND: normal diet group
2 HFD: high fat diet group

¥ 25% RRS: high fat diet group with 25 % Red yeast rice sunsik product powder
Y 59 RRS: high fat diet group with 5% Red yeast rice sunsik product powder
® PG: high fat diet group with 1% Garcinia cambogia extracts

® PM: high fat diet group with 1% Mulberry (Morus albal..) root bark extracts
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(7}) Western blot
20 mM Tris HCl (pH 7.5), 1% Triton X-100, 137 mM sodium chloride, 10%
glycerol, 2mM EDTA, 1 mM sodium orthovanadate, 25 mM b-glycerophosphate, 2
mM sodium pyrophosphate, 1 mM phenylmethylsulfonylfluoride¥} 1 mg/mL
leupepting 353t buffer® AF8-3to] cellE lysisAlZAth Cell lysatesE 15,000xg
T 4T A 303 AR st debrisE A AR AwFe @A 15 pgg F st
o] 10% SDS-PAGE®] 7]%5A171 & NC membrane® & gele] w22 hlotA| Zt}.
Blocking & 1x antibody®} WAzl 3 2% antibody$l  horseradish
peroxidase-conjugated anti-rabbit IgGE ®&A]7]12 ECL detection reagents
(Amersham Biosciences Corp., Piscataway, NJ, USA)S A}g3te] iz o] wte =
T2 29213t Densitometric  analysis® 3] ChemiDoc imaging systems
(BIO-RAD, USA)& A-&3talth.

(3h) A A€
RE EAREALS SPSS version 258 o]&3on =
(SD)= yEFHT ND3 HFD-S independent t-testE o] -85} 713%:3}9}1, HFD}
aA g olo] ANFEAE H/ME & one-way ANOVAE A & & A% A
Uk © 2 Duncan’s multiple range testZ ©]8-3lo] foAL HASsAT BE

9 fel4 FFE2 P<0.055 A3ttt

2

EE Y HA2 ctedsta sEAIEY A9 $9S Esky (No.

(4) F2FE Monacolin-K A &84
AtFE g S48 A 35 Monacolin-K A 4] A A

g0 3y 7)S5A onAE BHzidl pde v
- F9)4Z iy Ao T 77 Lold WA A= U
- WE Bds Yo AEEY W =
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) gl @ 2spEzol e AFY A
(7h) 19l (pH) A9 A=
2 fATE WYL ohy] Al pH2E 2ol YT BEYS FUH

ket

t} pH2o| A= 6A17F, 9AZF A o] A= Controle] A9l 1019 #o]lE& Rol ALY ©
2 zfolE HolX] OLO} pH 201 M= WA S Aot e 4 ATk A7 23 &
& FHow |

A 2Fe) Fez WG A5 pHel WE} tha old e 4% nd ¥
selo] #F7k o F7 & 2

_,4
i
P
o
i
_,t
1:

(it
io

9] : CFU/ml

pH 2.0 Ohr 6hr 9hr
#59 5.0+10” 3.7+107 87107
#33 5.1510 3.8+10” 6.4+10"
#2-1 8.8+10” 6.0+10° 784107
#40017 3710 76+10° 44+10P
#11 754107 1.4%10° 6.9+10°

(W) "5 (oxgall) A2y

£e Ak %"“ ge ARge zAe] S8, BHe Agstel 1A% A% Fo
S AestA ¥ Controldt FAFSE Ad+E

=8 J

&5 WEhHER gaol tigh AdAdel sy

9] : CFU/ml

oxgall 0.3% Ohr 1hr
#59 5.0%10" 4.2%10"
#33 5.1%10" 4.8%10"
#2-1 8.8+10" 6.7x10"
#40017 3.7%10° 4.0%10°
#11 7.5%10° 4.6%10"




(ch (A 23
Ba] fabite] ol
=
=

!
2 Aeiste] 341, 647 A3 F AnE SAsATh Are] BT
o] o 90%0] ] AEES

e o ofol] A8tF 4]l el tis) AFEE Heol= AL

2= ZAE AT
@9 © CFU/ml
pH2.0+=1 A1 196 Ohr 3hr 6hr
#59 5.0+10” 6.1+10” 3.8+10”
#33 5.1%10” 6.6+10” 4.8+10”
#2-1 8.8+10° 6.6+107 49410°
#40017 3710 5510 1.9+10°
#11 75410° 5710° 784107

2e §Ako protase, lipase, amylase2} pancreatase§ e 23tasrE Agste] 3A1%H 6
A A & AEES AT 1 A3 B2 Ak AlZbel] #AIgle]l Astg Aol ol
Aege Holm oF 90%o0] 4] AEES Yl on ol AHgAo] Qrixn AEth Hd
FFE] A 6Ae] AR 2RELES AFE Wob T4 pashnrks 23l A
JALEG AR5 F1ES B @ + AU
9] : CFU/ml
proteasetlipase+
amylase lunit/ml + Ohr 3hr 6hr
pancreatase 1mg/ml
#59 50%10° 2.9x10° 7,010
#33 5110 50+10” 8.3+10"
#2-1 8.8+10° 4110 3010’
#40017 3710 5010 35410
#11 75410 2.9x10° 78410




AGFE7I54 5420 GABA Aikwo] agoA e o] =

¥ GABA HEE 467 mg/l00g o2 ZALE S on Ak vl
g Al 39 ¥ 743 mg/100go. &2 59.1%7F S7FE e, 54 H

10.74 mg/100g 2ujo] GABASI&o] Z7ley 7dxbe] 7HA H= Aow ZA}

ol

=do] 59 7HA Ad® AAHE o 2Ab HATh
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<2913, T MAa A E a-glucosidase &F TA>
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Pov, FF FAEEE Fwel V15 2AR BE el e = e
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<AY14, T2 M 2v9r§ a-glucosidase SFEF A >



(5) a—amylase &4 A4}

a-amylaseinhibition activity(%)

Akt g S FEE9 a—amlyase &4 Ad&ES A 23
Ao R WEF FALLE T

3} |
o7 FAF HUG AwrA o g fA W E TS 60%0]AFe] a-amylase A3
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T0%%

50
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Ed
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o] A 80%2] a-amylase A3 A

EZa7 E=s125 E=+129 E=:130 EFe154 =433 == EMWe195 Sz ETWeazw =W

1915, £ g-amylase &4 FAFA >



6) T=&e FE&d BE FFuddS AR 23

£72% 200g (200698]% 10%)- EOH 75% B 121 75

N2 3g H,0 200m] 5%
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Hexane layer Aqua layer

0059 |
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TTFAESE FEES ol&std &Hd wWE FEE9 ITnTHe AT A
hexane 1,000ppmollAl 92%2] a-glucosidase A3BAHS Hol= A =

100%

 B0% -

o-Glucosidase inhibition activity(24)
o ] = [=a]
=] -]
= i B &
“ I
R —" (=
> IS
2

& & & & & & £ & 4 g & &
‘,‘:3\'&Q c}\'\@q \\\‘?‘\P (‘E‘-\Q& \,_\ 2.'5§§) S?L Qq \@ {\?QQ ‘Q‘ § ‘e"\é'q ‘-\@;{-‘ (8] QO b@g@ ,\’\'}\0 h "?Lp
¥ ] . .
\Pc'- (_p"‘é b(;i"én & (\J &+'°\ & & \_‘}o"'L & @0 Q;)d\ b S ‘?O “15':.
<1918. T FEE2| a-glucosidase 23>
B FEE TLC 443 = ts 183 Zo] ZAF HYY. TLC oA kst
=4E et JdE A2 A HYoH, F 22 #4488 5l © Y-S oo & A
#

1: MelOH, 2:Hexane, 3: ETtAC, 4: BUOH 5: Aqua

<™. EXFEE S8d TLC 23>



(7) 3T3-L1 AA WA EE 283+ glucose consumption A &4 A7}
oo R WEF B 0% FAH FEEo| AWAERS 3} Ao A& A
W] S JAARE glsty] 918 Oil Red O G A S o] &ato] A7}
d¥ 3T3-L1 AXE Mg & dvjFdoz s, 1 2y, 73 f% A
(MDD wF A 2] 3k o
FAE A U F
ug/mle] FEE A#g Fox= MD

g g9 & 5 ANk

0

<1™20. BHFEE 3T3-LL @Av)7 wEA>

400
B = 0
— — P = 005
e
= 200
‘-;-,E, 150 *
E 200 *
=
= 150
=
2 M
— -
S0
i
Nop-differ. Differ . (AIDI) = e = e = o =

(100 ug/ml)y (200 ugfmly (400 ngmly (300 wg/ml)

<92l E53FEE 3T3-L1 &4 oA 23>
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(9) western blot 23}
AW AFAEANA ALAEZ F3}E = adipogenesis #AS> BWE F57F<] adipogenic
transcription factor£9] ©@A X<l ZHol| <oste] fFtE= Aoz defx glomn o]y
gk s A THd 34 98-S sk 3lo] SREBP-13 C/EBPaclth. ofzjgh
/\}O]X}: e saEn 2o BFEEdd o3 FXE AWYHAFAEE ASAEAE

) Z28S Fsto] AEY lipid droplet
A 2 A A7 F7F T 2 FE Y 5A 3 ¢ Eo] leptin 2 adiponectin¥} aP2

2 FAS 53 e adlpocytokmeJJr adipogenic protein W&o FQ3d A& Jrl =
Al A Fx8 FEHE sie weh SREBP-1, C/EBPart #H4gS gelshsith
SREBP-1 I el ——
CI/IEEBP o —
Aoctin
MDD = -+ -+ -+ +
==t - - 100 200 ETasTe gl

{1¥23. &= western blot 23>



<E 5 EZIA Algat Aol x>
[¢]
. (6] (6]

NDY  HFD 5% % ST maa (Z]]-f ()
Choline bitartrate 10 10 7 7 7 7 7
Methionine 15 15 10.5 10.5 10.5 10.5 10.5
Cholesterol - 25 175 175 175 175 175
Vitamin 50 50 35 35 35 35 35
Mineral 175 175 1225 1225 1225 1225 1225
Casein 1000 1000 700 700 700 700 700
Cellulose 250 250 175 175 175 175 175
Corn oil 250 250 175 175 175 175 175
Lard 0 1000 700 700 700 700 700
Corn starch 1750 725 332.5 420 332.5 4725 4725
Sucrose 1500 1500 1050 1050 1050 1050 1050
Rice. 175
Red yeast rice
(M onascus 7.5 175
purpureus).
Garcinia cambogia 35
extract
Mullberry root extract 35
Total (g) 5,000 5,000 3,500 3,500 3,500 3,500 3,500




FRUE DAYl o] Fol 8% F nAMAC|FHFD) ) RE AFEAL
AT APEAN AT FaE ngor AW HAT Fud FAEE AT D

_';c_
1
Aol AHFEE BE oA fF949 A Aol
E Adaol A 93 Aol (p<0.0DE HArh ¢
b Qe Aow Alg Hojxtth

<3£6. Effect of red yeast rice sunsik product powder on final body weight, food intake

and food efficiency ratio>

Initial body Final body Food intake Food intake Food efficiency
weight (g) weight (g) (g/8 weeks) (g/day) ratio (%)
NDV 31.29+2.47 33.13+2.51 177.01+6.33 3.16£0.11 1.04+0.75
HFD 40.86+2.46 47.43+1.43% 171.11+11.00 3.06+0.20 3.79+1.04
5% & 41.31+2.19 4553+1.36™ 172.21+14.67 3.08+0.26 1.61£0.77*
25% T4 42.05+3.23 43.80£2.04*7 172.99+4.43 3.09+0.08 1.71£0.89*
5% F=ra 41.40+2.74 43.96+2.05" 166.81+9.76 2.97+0.09 1.95£0.58™
1% 7FE A Yo} 42.23+2.74 41.34+1.62" 173.03+13.95 3.09£0.25 0.60+1.62"
1% Z¢w ) 39.99+4.48 41.19+3.48™ 174.11+22.77 3.11£0.41 0.60+0.92"

DGroups are the same as in % 5.

YAll values are mean+SD.

¥*Significantly different between the ND and the HFD by t-test(p<0.01)
D=*Significantly different between the ND and the HFD by t-test(p<0.001)



(b g5 Aol 43 A 8
nAYAel HAZ RPFL F A7 )

oF Wit 150 mg/dLz FHe ¥ F FIH 5 LAWAo|g wo Fol@ ¥ 8%

= 1 L=
A} <19 24>3 o] 25%, 5% Fw&e A HFDe| vlaste] Fro]EH o 9

(p<0.05, p<0.01) A & o= A8
Yok, 1% 4ujs] €A HFD o v]shA
Sao] FE gEHoE FHA

Blnitial blood glucose (mg/dL)
OFinal blood ghicose (mg/dL)

i T . *% *k o
o [ I

80
0
i
0
0
ND

<19 24. Blood glucose change in mice fed experimental diets supplemented with red

Blood glucose (mg/dL)
=

HED 04 25% T4 suETY 1% ZF2A| L]0 1% AT

yveast rice of diets for 8 weeks>



(th) F= Ao] A3 A 13 Az 2 7k 4 54
TR .T—’Z] Ao Als e FHAS ATl HFH AlF 8F Al miceE A AIZ
AW (epididymal fat pad) 2 Zt(liver) FAE SAsAT <29 25.>3 2

}lt

°f FasAge] A HEDe wlsiA B Aol A v4*4<p<o.01> A webAl
th 7o) A= HFDel ulsjA 5% F=2old #§o4(p<0.05) = #Has B
9] AFRE Hol Fdo]l oA HusAI AWE HaAYE AoR ALRH
o] Wt

* p<0.05

#*: p<0.01

Tissue weight (g)
e
b—{

0 : ;
ND HFD 505 4 25% BT HETH 1 7IEAUOE oA

BLiver OEpididymal fat

<Z1925. Liver and epididymal fat weight of mice fed experimental diets supplemented

with red yeast rice of diets for 8 weeks>



() T8 Aol AH A AT A oral glucose tolerance test, OGTT)

ol
A
i
o
R

X]‘T‘Jdol*}fzﬂ] AAT AddodA A3 75 A 12X o) =4 A

¥ FEA @3S S F glucose(2g/kg body weight)E HitFAE- Ao o H
T o3 e 0, 30, 60, 90, 120, 150, 180% 3 miceo] A wor] & HS = F s}
1 d9d=47](gdoctor, () v t]F 2 Korea)E o] &3t IS A o 23tk
AG FE WeS AP g WHOR NEFH A3 <Y 26> IHNRTS AYB
RE TolA fo% A% dehiA e Ra
% p<0.05
#: <001
~ 500
$
e
£
z 3 _
ER
=
_ b
T: 150
ERL
P
] T
wmE ImEIY o wEIE w7 EJKILI0 19 AT
<Z1926. AUC (Area under the curve) calculation after glucose treatment in mice fed

experimental diets supplemented with red yeast rice for 7 weeks>



(m}) T4 Alo] 43 A Total cholesterol, Triglyceride & =4
A3 A Tre wWAs A, 1AEF, 18 5o AdAA A M+
Axz AeH 9tk Wat 5200003 Park 5(2005)& 1AW o] 427 ok 4
ol HlwsAdF F FdlzHE T FAAY FHFES TS E Bae o
Akt vgkelyp I T FHA 8o R A AHe] wgo]l AAE &

& Y lipoprotein¢] HDL-cholesterol®} LDL-cholesterol®] ©v]7} 7|} A] 1 o]z <l

AEA Agke] Wy Eo] ol RiE i tH(Park &, 2013).

FToAs A WA oALgY AT APdAA HE FEE & %”ﬂ]iﬂl% g
2=

A3} <3 7> <} o] HFDe| H]3| A

rol

ofN
oX,
N,
ok
i
ot
o
B\
o,
ro

M,

AAE TollA TEAEA s WA F4S deiAE %*6‘}9114 737
Beol e BE ARTAA FA(P<0.0DE Bl 9 AR Hol Fage] FF
W AZEEE SFed 297 e Aor duroih

<3%t7. The lipid profiles of red yeast rice experimental group after 8 weeks>

5 5 Jul
\D HED s w2 BE B B L rie 1% g

Total cholesterol — 143.34+23.  243.26+36.  215.22+19.  210.56+19. 193.55+44. 187.40+44. 192.93+46.
(mg/dL) 17 50 32 95 85 29° 03"

Triglyceride 65.16£139 97.88+10.9 56.94+7.14 59.82+647° 58.33t16.3 43.69+125 44.46%13.6
(mg/dL) 2 7 ) 4™ 1 7




(Bh) F=& Aol A3 A Glucose &3 A

TaAE Ao AR AAT AT dAS S ¥ 8%

mlm

(p<

f Ha A <18 27> ¢} o] HFDo| H]mate] 5% Z2ao]r] &
0.05) WeEbHAT FddzT A fFolstA oty 9] Aitze Rol T
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{1927. Effects of the Red yeast rice beverage on serum glucose>
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<219 28. Effects of the red yeast rice on serum insulin levels>

t p<0.05
# p<0.01
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<Z1929. Effects of the red yeast rice calculated HOMA-IR in mouse>
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(1) fFAx Ay nte2E 4 F70 T8 FHFEES B7574% s=dd24
7h) A2 WE mpg-zel F58 FHAFEES 450 AR § ASAE
CS57BL/6] ob/ob frdz W& wpg-2o] T8 F4 FE2ES 4573 470l A3
<21y 30.>¢} o] C57BL/6] ob/ob miceo| Wit FAE-FE 5% (G2 H]
KeX

3to] C57BL/6] ob/ob miceo =4 F4HFZEE 1000 m

ol 4 FY4(p<0.05) AA AFo] HAaEAT. FAHHFET2 C57BL/6J ob/ob micedl
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diabetic mice

G1; Normal diet.

G2; C57BL/6] ob/ob mice.

G3; Oral administration of 1000 mg/kg of red rice on C57BL/6] ob/ob mice,
G4; Oral administration of 300 mg/kg of metformin on C57BL/6] ob/ob mice.
Significantly different from C57BL/6] ob/ob mice group (*2<0.05).

<1930. C57BL/6] ob/ob mices were orally administered with Red yeast rice ethanol
extract 1000 mg/kg for 4 weeks, and body weights were compared>
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G1; Normal diet.

G2; C57BL/6J ob/ob mice.

G3; Oral administration of 1000 mg/kg of red rice on C57BL/6J ob/ob mice.
G4; Oral administration of 300 mg/kg of metformin on C57BL/6J ob/ob mice.
Significantly different from C57BL/6] objob mice group (/X0.05).

<Z1931. C57BL/6] ob/ob mice were orally administered with Red yeast rice ethanol

extract 1000 mg/kg for 4 weeks, and liver, adipose tissue weights were compared>
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diabetic mice
G1; Normal diet.
G2; C57BL/6J ob/ob mice.
G3; Oral administration of 1000 mg/kg of red rice on C57BL/6J ob/ob mice.
G4; Oral administration of 300 mg/kg of metformin on C57BL/6] ob/ob mice.
Significantly different from C57BL/6J ob/ob mice group (/X0.05).

<Z1¥932. The AUC (Area under curve) was calculated after C57BL/6] ob/ob mice were

orally administered red yeast rice ethanol extract for 3 weeks and then treated with 2g/kg

glucose>
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G1 G2 G3 G4

Total cholesterol (mg/dL) 9145£3.25 194.95+4.89 97.76+323"  119.1816.13”

HDL cholesterol (mg/dL) 52684113 11914099 63.08+1.50” 26.84+3.557

G1; Normal diet.

G2; C57BL/6J ob/ob mice.

G3; Oral administration of 1000 mg/kg of red yeast rice on C57BL/6J ob/ob mice.
G4; Oral administration of 300 mg/kg of metformin on C57BL/6] ob/ob mice.
Significantly different from C57BL/6] ob/ob mice group (*"/X0.01)
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diabetic mice

G1; Normal diet.

G2; C57BL/6J ob/ob mice.

G3; Oral administration of 1000 mg/kg of red rice on C57BL/6J ob/ob mice.
G4; Oral administration of 300 mg/kg of metformin on C57BL/6] ob/ob mice.
Significantly different from C57BL/6J ob/ob mice group (/X0.05).

Data are presented as mean=+SEM.

<21933. Effect of Red yeast rice ethanol extract on serum levels of glucose>
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diabetic mice

G1; Normal diet.

G2; C57BL/6J ob/ob mice.

G3; Oral administration of 1000 mg/kg of red rice on C57BL/6J ob/ob mice.
G4; Oral administration of 300 mg/kg of metformin on C57BL/6] ob/ob mice.
Significantly different from C57BL/6J ob/ob mice group (/X0.05).

Data are presented as mean=+SEM.

<Z19H34. Effects of the red yeast rice ethanol extract on serum insulin levels>
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.
4 - = >
H3 -
4 T
1 —
D : T I T 1
G1 G2 G3 G4

diabetic mice

G1; Normal diet.

G2; C57BL/6J ob/ob mice.

G3; Oral administration of 1000 mg/kg of red rice on C57BL/6J ob/ob mice.
G4; Oral administration of 300 mg/kg of metformin on C57BL/6] ob/ob mice.
Significantly different from C57BL/6] objob mice group (‘/X0.05).

Data are presented as mean=+SEM.

<21%35. Effects of the red yeast rice ethanol extract on serum calculated HOMA-IR>
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<Z1936. Effects of red yeast rice beverage on P-AMPK, GLUT2 protein expressions in

mouse liver>
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(13) A &g 74

(V) Monascus sp.

2 AFgo] grs Tt 21%F 9 ITS rRNA gene, 18S rRNA gene, 26S rTRNA gene

o @71NGe BN 21FY £ 0E

Monascus sp. 2}
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aurantiacus, M. ruber, M. pilosus, M. sanguineuss 3} 2 species =<0l A &7 i
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rRNA gene2] BLAST 23>

9] ITS rRNA geneg A3 Ay 25
AE Aot =gk 2% ITS rRNA gene

A3} Monascus sp.oll 43}, M. purpureus, M.

Accession no. Description Similarity
A HM188439 Monascus purpureus isolate M11 ITS 1, 5.8S rRNA gene 100%
B HM 188439 Monascus purpureus isolate M11 ITS 1, 5.8S rRNA gene 100%
C HM188440 Monascus purpureus isolate M4 ITS 1, 5.8S rRNA gene 100%
D HM188440 Monascus purpureus isolate M4 ITS 1, 5.8S rRNA gene 100%
E HM188440 Monascus purpureus isolate M4 ITS 1, 5.8S rRNA gene 100%
F HM 188440 Monascus purpureus isolate M4 ITS 1, 5.8S rRNA gene 100%
G HM 188439 Monascus purpureus isolate M11 ITS 1, 5.8S rRNA gene 100%
H HM188439 Monascus purpureus isolate M11 ITS 1, 5.8S rRNA gene 99%
I HM188439 Monascus purpureus isolate M11 ITS 1, 5.8S rRNA gene 99%
J HM188439 Monascus purpureus isolate M11 ITS 1, 5.8S rRNA gene 99%
K HM188439 Monascus purpureus isolate M11 ITS 1, 5.8S rRNA gene 99%
L HM 188439 Monascus purpureus isolate M11 ITS 1, 5.8S rRNA gene 99%
M HM188439 Monascus purpureus isolate M11 ITS 1, 5.8S rRNA gene 99%
N HM188440 Monascus purpureus isolate M4 ITS 1, 5.8S rRNA gene 99%
0 HM188439 Monascus purpureus isolate M11 ITS 1, 5.8S rRNA gene 99%
P HM188439 Monascus purpureus isolate M11 ITS 1, 5.8S rRNA gene 99%
Q HM 188439 Monascus purpureus isolate M11 ITS 1, 5.8S rRNA gene 99%
R HM 188440 Monascus purpureus isolate M4 ITS 1, 5.8S rRNA gene 99%
S HM188439 Monascus purpureus isolate M11 ITS 1, 5.8S rRNA gene 99%
mix-10 HM188440 Monascus purpureus isolate M4 ITS 1, 5.8S rRNA gene 99%

66 —
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1

Monascus pallens (AY 629423)
Monascus sp. voucher (KY511752)
Monascus purpureus (NR130671)
Monascus aurantiacus (AY 629434)
Monascus sp. BHN-S

Monascus sp. BHN-L

Monascus sp. BHN-M

Monascus sp. BHN-K

Monascus anka (AF458473)

Monascus sp. mix-10

Monascus ruber (JIN942869)
Monascus pilosus (AY750725)
Monascus sp. BHN-O
Monascus sp. BHN-J
Monascus sp. BHN-R
Monascus sp. BHN-I
Monascus sp. BHN-G

33

33

30

98

66(Monascus sp. BHN-H
Monascus sp. BHN-N
Monascus sp. BHN-T
Monascus sp. BHN-B
Monascus sp. BHN-A
Monascus sanguineus (AY 629428)
Monascus sp. BHN-P
Monascus sp. BHN-Q
Monascus sp. BHN-F
Monascus sp. BHN-E
Monascus sp. BHN-D
Monascus sp. BHN-C

Byssochlamys verrucosa (F1389924)

Penicillium araracuarense (GU981598)

Penicillium javanicum (GU981614)

—|:Aspergillu5 ochraceus (EU273559)
63 Aspergillus hancockii (KX858342)

98|Ph ialosimplex salinarum (KF274692)

|Ph ialosimplex salinarum (KF274690)

Thermoascus aurantiacus (JN676149)

46

99l

Paecilomyces divaricatus (FJ389932)
4%|Paecilomycesﬁ)rmosus (FJ389928)
Byssochlamys nivea (DQ459371)
Thermomyces dupontii (MG921228)

97|Therm omyces lanuginosus (JN600618)

Ascomycete sp. (AY618688)
Ascomycete sp. (DQ124146)
I—Acremonium tubakii (KP131532)

0.0050

<1940, F=dEde] #3

99Ol dcremonium acutatum (KP131516)

A AT



(1}) Citrinin 434 &8 §A 2} cnA gene A=
Foto] AAbetE 7R Al A4 Ed 24 monacolinK (lovastatin) 7} 2+ &
A4 gom o E#HL  cholesterol A #ojstE  &4e HMG-CoA
(3-Hydroxy-3-Methyl Glutaryl CoA) reductase®] &A<& As)ste] I3
s8-8zt Aow A Atk Citrining  &-=huf

mycotoxin ¢] dE o2 3 T Qo) o BEgA AFEAS st 4

cholesterol #

A 9ol Ak = T AE citrinin ¥#S 0.05 mg/kg ©ldtE Aldsa At
ole] uwie} WEIA F citrinin A FE FaAL F v dFE Al Wf T8
sttt o]= citrining AJAJ3sHA] @23 i1F =9 monacolin K& A43t= F&3 dFE
AWste] A7) 5% 2 24 e B H5Hoz 8o Jted o dAdd
th o] &, citrinin WA A &= Monascus sp. AE3sL7] Q3] wlgy B E
o] Fo] A i YA B AFE A= citrinin YA BolGFHR} FAS B f&dFE A
HS 93 EAuAE &85t citrining A @ dFE AWstax st A

A7FA] HWalE Monascus sp.®] key citrinin biosynthesis realated genee pksCT
(polyketide synthase), ctnA (transcriptional regulator), orf3 (oxygenase)® X L% o]
2 ATFol A= ctnA gene?} pksCT genes d¥H oz Mwo] 7b53 PCR primers
Al 2FsF A T

citrinin A4 ##H A A4S 918 PCR primer 4 setE #9138 A3} ctnA F/R,

ctnE F/R, pksCT F/RS ©@ PCR % &S A oH, ctnR F/RS F 719 W

e
r

ctn pksCT

2 . 2 3

2000 bp
1500 bp
1000 bp

750 bp

500 bp

250 bp

<1941 citrinin-related genes fragments ©4& 93 PCR>



S%E PCR ArEo] citrinin AFAHAA FHAAA] 2elatr] fa 8749 Mes 3¢
sto] AVIMES ARG A-E dVIAMES BLASTZ A% 23, BE W=7}
Monascus sp. citrinin biosynthesis gene cluster® ®21% % o™, PCRE %3| citrinin

#d FAAE gAY £U9e Ao P,

<310. citrinin-related genes PCR fragments Z=Z 4% BLAST search Z23}>

Band Accession Descript Similari
no. ty
1 EU309474 Monascus aurantiacus citrinin biosynthesis gene cluster 99.81%
KT781075 Monascus ruber isolate M7 citrinin biosynthesis gene cluster 10&00
. TP . 100.00
2 EU309474 Monascus aurantiacus citrinin biosynthesis gene cluster %
KT781075 Monascus ruber isolate M7 citrinin biosynthesis gene cluster 10&)00
3 KT781075 Monascus ruber isolate M7 citrinin biosynthesis gene cluster 10((,200
HQ123043 Monascus ruber strain M7 citrinin biosynthesis transcriptional 10(()).00
activator (ctnAd) gene %o
4 KT781075 Monascus ruber isolate M7 citrinin biosynthesis gene cluster IO&)OO
HQ123043 Monascus ruber strain M7 citrinin biosynthesis transcriptional 10(()).00
activator (ctnd) gene Z
5 EU309474 Monascus aurantiacus citrinin biosynthesis gene cluster 99.54%
KT781075 Monascus ruber isolate M7 citrinin biosynthesis gene cluster 99.43%
6 EU309474 Monascus aurantiacus citrinin biosynthesis gene cluster 99.77%
KT781075 Monascus ruber isolate M7 citrinin biosynthesis gene cluster 99.66%
7 AY954027 Monascus purpureus citrinin polyketide synthase (pksCT) gene 99.97%
EU309474 Monascus aurantiacus citrinin biosynthesis gene cluster 10&)00
8 AY954027 Monascus purpureus citrinin polyketide synthase (pksCT) gene 99.97%
EU309474 Monascus aurantiacus citrinin biosynthesis gene cluster 10&00
ok A7 d Z2ALS 98] cloning® plasmid: Real-time PCRE o] 83} probe® &
8-0] 7}53kA melting curvei®A1E G35t Ath. Real time PCR¢] melting curve +4]
2 B3, citrinin AFARA FAAE LD plasmidE FFEA BEL £ A=A
AES A ctmnA plasmid$} cmmR plasmidy anneling temp. 65.7°Col A, cmE plasmid
9} pksCT plasmid+= annealing temp. 68.5°Col| 4] 1 peakZ &1&th. &3 citrinin A
T e BEs Ao 2 Ao T | 9 21E o) &std EATE F A A
o= dekETh
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(t}) Monascus sp. BHN-mix 10
2 AT A citrining BAA @& xS AEs, MAEEAS FAst 4
7} 500 bp, 1300 bp, 500 bpe] PCR ZEA2S el =
JVZ A A - A At cloning 3F %

{Z1¥43. Monascus sp. BHN-mix 102] rRNA gene PCR product>

ANMNEAARE 3] B9 Monascus sp. BHN-MK 102 Monascus rubber$} 713
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<{311. Monascus sp. BHN-MK 10¢] rRNA gene &7]*4 <€ BLAST search Z¥}>

Accession Description Similarity
MHR876218 Monascus ruber CBS 127970 28S rRNA gene 99.84%
285 IN940511  Monascus ruber JCM 22614 28S ribosomal RNA 99.84%
KX999557 Monascus ruber SDCP1 18S rRNA gene 99.48%
185 IN940456  Monascus pilosus JCM 22613 18S rRNA gene 99.48%
MH864780 Monascus ruber CBS 127970 ITSI 100.00%
s MG654472  Monascus albidulus CGMCC 3.568 ITS1 100.00%




Monascus sp. BHN-MK 10
Monascus pilosus BCRC31502 (AY750725)
Monascus fuliginosus MY 11 (HM 188446)
Monascus ruber DAOM 139276 (JIN942869)
3 Yatonascus purpureus IFO 4513T (NR130671)
Monascus aurantiacus CGMCC 3.4384 AY 629434
Monascus sanguineus IMI 356821 (AY 629428)
Monascus pallens IMI1 356820 (AY629423)
Monascus sp. voucher URM 7535 (KY511752)
951 Phialosimplex salinarum AGR KA F36 (KF274690)
Phialosimplex salinarum AGR KA F39 (KF274692)
Penicillium javanicum CBS:349.51 (GU981614)
Penicillium araracuarense CBS:113147 (GU981598)
83 Thermomyces lanuginosus (JN600618)
Thermomyces dupontii voucher 52 (MG921228)
Aspergillus hancockii FRR 3425 (KX858342)

61 Aspergillus ochraceus XSD-B46 (EU273559)
15 Byssochlamys verrucosa CBS 605.74 (FJ389924)
Thermoascus aurantiacus RCKK (JN676149)
Paecilomyces divaricatus CBS 110429 (I'J389932)
Byssochlamys nivea NRRL 3849 (DQ459371)

92

54

35
93

Paecilomyces formosus CBS 296.93 (FI389928)
Ascomycete sp. WRCF-A3 (AY618688)
994 scomycete sp. ZGZI104159 (DQ124146)
rAcremonium tubakii UOA/HCPF AB1768 (KP131532)
9L Acremonium acutatum FMR 10368 (KP131516)
Schizosaccharomyces sp. UFLA CHYES.39 (JQ726610)

100L— Schizosaccharomyces octosporus CBS:371 (GU470886)
| Pneumocystis jirovecii Pj-50 (JQ365749)

100L——Pneumocystis jirovecii Pj-47 (JQ365746)

0.020
<{Z1¥44. Monascus sp. BHN-MK 10 ITS rRNA gene< 53 #3437 AE=>

Monascus ruber JCM 22614 (JN940511)
Monascus sp. BHN-MK 10

Monascus sp. voucher URM_7529 (KY511775)
Monascus fiumeus CGMCC 3.2093 (MG729599)
Monascus sp. voucher URM7526 (KYS511772)
Monascus purpureus JCM 22619(JN940514)
Monascus sanguineus strain SICC 3.292 (MG729596)
Monascus barkeri CGMCC 3.2848 (MG729600)

77\ Monascus sp. RILO3 (MG729601)

Monascus sanguineus ATCC 200613 (AF364968)
Leiothecium ellipsoideum CBS 607.74 (NG057811)
Penicillium sp. FMR 15299 (LT899789)

Aspergillus flavipes UWFP 1022 (AY216668)
Xerochrysium xerophilum FRR 4956 (KC989721)

12

49
28

Monascus eremophilus CBS 123361 (NG058457)
——Talaromyces ruber CBS 132704 (NG058456)

100 L—— Talaromyces purpureogenus CBS 286.36 (NG 058455)

0.0100
<Z1945. Monascus sp. BHN-MK 10 26 rRNA geneS 3 #3132 AE=>
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(2}) Monascus sp. BHN-MK 10¢] citrinin A 34 #d &
23] Monascus sp. BHN-MKI100] citrining A stA] &L AL &2lsf
3
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ATH FHA o
citrinin &4 9l

t}. Citrinin A 7591
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<21¥50. PCR amplification result of citrinin-related genes of citrinin non-producing Monascus sp. MK10

& citrinin producing Monascus sp. MK2>
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<{Z1%453. Moanscus sp. BHN-MK 10 18S rRNA gene¢] Real time-PCR>



(¥}) Monascus sp. BHN-MK 103} Monascus sp. MK2¢] M2~ Ak H] L
Citrinin®] €3a%=+ ethanol 2 mg/ml, DMSO¢ DMFeo| ¢F 20 mg/ml& X
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(14) WEAN/ g2 AAE AW
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¥ BHN-LAB MKO1 & #lo] @ E(tfd)o 2] 3te] 18S rRNA gene

) Ay} RUAAA HFAS2(Monascus purpureus) BHN-LAB MK01 & &
l How 2018d 9¢ 18UAR = AH AT AEAAMEH A 715
SFATH 71 e 5 KCTC13646BP),
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FPUE CF Fa TR

BT AFEAT TREATY
LF WO AR S
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DNTEFHATIONAT. FORM

RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT

izsmed purseant to Fule 7.1
TCr BITSBI I
BPEEO e
52 Sevheirmndan 130, Dedean-rmeon indheor- g Cheerheanstadado
Fepobiv of Foes

I IDENTIFICATION OF THE MICROORGANISM

Tdentification reference miven by the Arcession mumber ziven by the
DEPOSITOR: INTERMATIONAL DEPOSITARY ATUTHORTITY:
Meonascus prurpurens BEIN-AE 01 KCTC 13646BP

o SCIENTIFIC DESCRIPTION ANDYOR PROPOSED TANONOMIC DESIGHATION

The microorgantsm idensiSed under I sbove was sccompanted by
I ] a=zcientific descrption
] = propozed mEonomEc designation

(Mvizrk with 3 cross where applicable)

IIL. RECEIPT AMND ACCEPTANCE

This Internadonal Depositary Authoriny accepts the mucreorgam=m identfed vmder T shove, which was recesved by 1t
on September 18 2018,

V. RECHPT OF REQUEST FOR CONVERSION

The mcroorgantsm identifed under T shoie was received by this Intematonal Thepositary Authonty on
and a request 1o convert the origingl deposit wo & deposit under the
Budapest Treaty was received by it on

W INTEEMNATIONAL DEPOSITARTY ANTTHORITY

Sigmamre(s) of personds) having the power o represant the
Name Korean Colection for Type Culinres Internatons] Diepositary Anthority or of suthorized
official{z):

Address: Korea Pessarch Instimirs of %, —
Hioscience snd Siotechnology (KEIDED) C Ao *’QM-
121. Ipsin-gil. Teommeup-si, Jeolllabuk-do 56212 - (ﬂ_
Fepublic of Flooea
E Cha Woang, Director
Drate: September 18, X015

Form BF/L (FCTC Form 1T =056 CaRe
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(2) 59 A4 Ad 2F

Ob A4 A=
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T UL FEETS AF3] Yl WA Ao RAFHAH FaAS dF
&S Folo] mfetA Tt whlE Sl Sufel sl 70%o vHE HE) 41a
80T A 60% ot F=Fs3tt FE5EL o H(No. 2, Whatman) & 7 &

2 gl £33V Y3 FEE FHRTE ¥
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Red rice yeast with 70% ethanol extracted

‘ <— Hexane(1:1) X3
| |
Hexane layer Aqueous layer
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| | Ethyl acetate fr.
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<166, &1 70% ethanol F&&°] x| d 3T3-L1 X% AlZ2] ORO 4] AR, A: control. B:
MDI treated without sample, C: DMSO treated (negative control), D-F: 200, 400, 800 ug/ml samples
treated with MDI solution)>
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(t}) Reverse Transcription-Real time-PCR

TR FEEO AWEs 04211%% Brkstrl s Ad B w3t #
3T3-L1 AWAxEe] RNAE FE3te] RT-PCRS &3 Fxd# &dS &<l
stk AEsE 22 MDIE AHg st A 235 FEsdS
-1, PPAR-ye] @r@do] F7tstAl €k ofef “1glo] ZHtof

w2} %“ﬁ“ FEEY & } EotdgE A 23} Z“} Q1pe] ] fr
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6.87% A3k AL, 800 ug/ml TEo A oF 37.77%9]

Jk?i ©
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<3£12 . Effect of red yeast rice beverage on final body weight, food intake and

food efficiency ratio>

Food
Initial body Final body Food intake Food intake )
efficiency

weight weight /6 weeks /da
ght (g) ght (g) (g ) (g/day) ratio (%)

27.66£2.69""

NDV N 3291+1.93"  128.05+7.21  2.29+0.13 4.05+1.32?

. 121.45821.92
HFD 38.66+3.62  43.93+2.41% 2.17£039°  4.47+1.80°

a

RRB 500 38.63+2.69 42314296  110.27+4.93" 1.97+0.09* 3.28+1.51™

121.93422.07
RRB 1000 38.21+2.41 40.08+3.19° 2.18+0.39% 1.68+1.39°

a

107.14£10.78
PM 300 38.44+2.47 36.37+£1.36° 1.91+0.19° -2.06£1.9°

a

YGroups are the same as in table 1.

PAll values are mean=SD.

P Significantly different between the ND and the HFD by t-test(p<0.001)

YValues with different superscripts are significantly different among high fat diet groups
ANOVA with Duncan’s multiple range test at p<0.05.

YFER(food efficiency ratio = body weight gain/food intake)x100

7214 (p<0

o] $EHAee FAstgri<ay 70, I 13> A8 A EE miced] Hit
T oF 38 go & AL Atolo Fofdk Apolvt flAT. A @Al Fo 8F
2.5% RRS, 5% RRSi= HFDel| H]3j 7—}—} 1.7%, 2.2% ZFA2EJAA7 F-2o4d

[e]
A FolAd S HolA = HEsld o T D‘r% A 22l 1% PM2 13.6%
3 le)

At AFol grawol fel

o] 8F ¥, UdutAo] A3 mice?} LAY

g o HF AT, ol dHTF & Aol
Mol A Zsle] vy 8% A] NDeo| H]s HFD7}
00D)o 2 o oF 274%9] A|F Z718S Ho] uxAolz H|wk

by

o
Fo% Aol flAa AP 25% RRS 2 5% RRS T8 HFD9} 299
Aol AFAFS Hluge o Ko Aol Ak vk FAd =T 1% PG,
19% PM2 HFDRT frojHom o A2 Ans AHAsHATH(p<0.05). A ol4

o

n:Z:

&2 HFD7} NDell vl F9&tA =%o™(p<0.01), HFD3} 23 o] 2 o]
HAgg val Al 25% RRS$F 5% RRS¥= 7HzF HFDO| H]3) 4 14.7%, 19.4%

Aol g g0l HagAey FolA e AdAE HolAE Xtk FA
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e BF HFDREU fofshAl v AaE HAtH(p<0.05). § AsdI4=

nol FHANAEE HE fo4 Qi AUE wolAE TagAw ok

0 weeks 1 weeks 2 weeks Jweeks 4'weeks Sweeks 6 weeks Tweeks 8 weeks

=4=ND =@=HFD =#=RRS5213% ===RRS5% =4=]1%PG =-#=1%PM

<TI0 . S AE AF A AT WEE>

{313 . Effect of red yeast rice sunsik product powder on final body weight, food intake and food

efficiency ratio>

Initial body Final body Food intake Food intake Food efficiency
weight (g) weight (g) (g/8 weeks) (g/day) ratio (%)”

NDV 27.89+3.037  30.43+£3.20™ 128.12+4.80 2.29+0.09 1.99+1.34™2%
HFD 38.4343.51 44,8242 85%) 127.5346.95° 2.28+0.12° 5.01+1.82°
2.5% RRS 38.37+3.33 44.05+3.36" 131.22410.45° 2.3440.19° 4.27+1.920°
5% RRS 38.61+3.19 43.84+3.74° 129.32+5.71° 2.31+0.10° 4.04=1.74%
1% PG 38.9443.31 41.28+3.66° 110.20+8.54° 1.97+0.15° 2.06+1.86"
1% PM 38.8243.32 38.72+4.82° 99.53+5.18¢ 1.78+0.09°¢ -0.10+2.71°

YGroups are the same as in table 1.

2All values are mean=+SD.

¥"Significantly different between the ND and the HFD by t-test(p<0.01)

""Significantly different between the ND and the HFD by t-test(p<0.001)

YValues with different superscripts are significantly different among high fat diet groups by ANOVA
with Duncan’s multiple range test at p<0.05.

®FER(food efficiency ratio = body weight gain/food intake)x100
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A%E Fo] 23 Az 6534 miceE 34 A7 F Hste] K
1.3k AW Z 2 (epididymal fat pad) 2 7+ FAS SASAY. 1 A3 R a3
A EA= <29 71.>3 2o RRB 500, RRB 10002 HFDo u]3&lo] z}z}
2.8%, 32% ZAst Folsk Aolzp itk A FET PM 300 HFD o
Ha) 20.1% #a(p<0.05)atH oA dE HAE BT A 7he] EAE
RRB 500 HFDel vl f2]4d2 SAAA N 11.3% 743t e RRB 1000
HEDel| ]38 29.61% 72 (p<0.05)3tH oA< 1ol soz Hol AgEHo)
TEEA R ke FAE fihdsted £ v Zog Bt Adux
91 PM 300 HFDel H]&] 36.8% 74 (p<0.05)stH fFolde B ¢ 2
W' Hol FHFRIE wRoEH R AWE FHaste] A
A= Ao dAtET)
oA AE AH AY A 8FA miceE A A F Fsle] R
A %4 (epididymal fat pad) 2 2+ FAE SRk k3 F gt F
HFD7} NDell ]3] f-olatA 571kl 2™ (p<0.001), HFD9} A A4 F
Iowlao A RasAEAE 25% RRS, 5% RRS¥= HFDel| H]ste] z}z}
109%, 175% zrAastdoy fo4de Bolxe Xtk dAdd=d 1%
PG, 1% PM 7§ Z+7} 23.6%, 275%(p<0.05) #tashy BF fFoAddls #a
& BT 2k FAE Fas A FAE <9 72>9 #Zeo] 25% RRS, 5%
RRS= HFEDel wlato] Z42b 47%, 6.4% zh2sbw fFo]gh ato] 7k gtk &4
272 1% PG & HFDo| v]&] 189% 7FAstgd AW fold ZAuE Ho
A oAtk A & g2 AR 1% PMT2 384%(p<0.05) 743}
W froletA AT

k>
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30 1 ¥ p<0.001

4)
a
25
T ab
a - a i
— T _ be
o0 20 = T
2 T
s 1 H :
g—j EE (63
= 15 L
« 2)3) {
7 ek
i
[_‘ 'ID 4
05
b .
ND 1) RRB 1000 PM300

HFD RRB 500
ELiver OEpididymal fat

Y Groups are the same as in Table 2.

2 All values are mean=+SD.

9"™"Significantly different between the ND and the HFD by t-test(p<0.001),

Y Values with different superscripts are significantly different among high fat diet groups by
ANOVA with Duncan’s multiple range test at p<0.05.

<Z29Y71. Liver and epididymal fat weight of mice fed experimental diets supplemented with red

yeast rice beverage of oral administration for 6 weeks>

30 A
ad FEE: p<0.001
a a
%3 ab
a

8 » % =h ab b
= — b
- & b
; 15 Rk {‘ T
2 23 =
E R

1.0

05

g0 - L

~DY HFD RRS 2.5% RRS 5% PG 1% PM1%

B Liver O Epididvmal fat

Y Groups are the same as in Table 2.

2 All values are mean=+SD.

9""Significantly different between the ND and the HFD by t-test(p<0.001),

Y Values with different superscripts are significantly different among high fat diet groups by
ANOVA with Duncan’s multiple range test at p<0.05.

<Z29Y72. Liver and epididymal fat weight of mice fed experimental diets supplemented with red

yeast rice sunsik product powder of diets for 8 weeks>
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(3) AT+ F37HAHoral glucose tolerance test, OGTT)
TogE AT AFEEst #Abe Ad 5FA 12413 ol 54 A
FTE A d9S A3 ¢ glucose(2g/kg body weight)& ™t FA8-59

o] AT FoI3 thS 0, 30, 60, 90, 120, 150, 180% % mice 9] x| %o

o

w2 o

2 8gEA
AotAt. 1 A3 THew —roﬂf% <3 14.>¢} o] RRB 10009

B3k 120804 HFDel wlsid @9 s27b folahA S
(p<0.05). FAHZ PM 3002 HFDel| H]sjA] 120, 180%-o A FolatA St
<005, oldF WY FE Nse WY UG WHOR AEF A <19
13>s} o] NDi= HFDel wlsid #olshd 29 uhs
(p<0.05) T=&5 Fo]7¢l RRB 500, RRB 1000 & HFDd

_V}i

A

o
o

)
X

o] stk

a3

22

==

H] 3

=

& WAool ZAAHAAR Fo4 e HAE HolAE X IR
PM 3002 HFDe] u]ajr FolF oz Wkt (p<0.05).5=t424 A% 28
AFFESAAE A 7F A 1247 o) 524 Al F SaeE A U
3 FdIA Age APstArk 1 A <FE 15.>9 o] 5% RRSE A
B3k 120, 150, 180 oA HFDol| Hlajx d9 w=7F F98A4 Skt

(p<0.05).
FAY T 1% PGE HFDo| Hlald AT &k 0, 90, 120, 150, 180 v‘i’—OﬂH
FFerrt FolstA wEkem (p<0.05) = e JAHYERTL 1% PM & HFD

of HlEfA RE A A s Ert frolshAl wA WERS E‘r(p<0.05). o] ¢
g dg vk ES d7 whg WA ow AEd Ay <9 74> #Zo] ND
= HFEDell mlsiA +2)st

A A A el wgkom p<0.05) FHAA A
RRS 5% 7-¢- HFDeol| H]sjAx g w3 WA o] fo]H9l A (p<0.05)E K
Ak FAUZEQ 1% PG, 1% PMeAl HFD wsjx feldel 2t
(p<0.05)% YEWTh 9 Adz wop FHAA AFo] B & PP F=
S &3k ol glew ddEe)h

B>

il
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<T14. TE&7 A 53z ATZE8HEAHOral glucose

tolerance test, OGTT)>

ND" HFD RRB 500 RRB 1000 PM 300
0min 1021753246 45 1700001% 1223350270 13133£19.00°  118.83£20.85°
30 min 244.83£10.91°  280.00+11.24*  265.33+37.95°  280.50+17.18*  233.83+19.22°
60 min 218.50+23.42 192.33421.25°  202.17+15.92°  194.00+29.08" 193.33+23.79°
90 min 154.20+24.57 180.67£36.05°  158.83+14.69° 169.17+7.86° 170.17+18.64*
120 min 130.67+18.81°  173.83%29.32"  149.17+12.40™  136.33£18.26" 135.67+26.21°
150 min 113.17+22.54 142.17428.63°  133.00£12.12°  123.50+11.76° 127.33+14.87°
180 min 104.33+12.55°  139.17+29.62° 127.5048.29% 116.83+13.86™  113.00£11.14°

YGroups are the same as in Table 2.

YAll values are mean=SD.
¥ Significantly different between the ND and the HFD by t-test(p<0.05),
“Values with different superscripts are significantly different among high fat diet groups by ANOVA

with Duncan’s multiple range test at p<0.05.

<E15 FHAA 4

75324 7 T+3 53 AHOral glucose tolerance test, OGTT)>

NDV HFD 2.5% RRS 5% RRS 1% PG 1% PM
0 min 109%2;:)12.2 154.22%:14.2 147.023:26.2 150.5{)::16.4 117.5{)3:18.1 0225428 57¢
30 min 25743£104. 361384842 32575325  290.63#45.7  303.63+123. 50l 0s4s sob
06 3 2 3 82
. 189.43+78.5  202.75+43.6  219.50426.1  175.50435.6  176.25+48.6  167.75+42.0
60 min ab a ab ab b
0 8 4 0 4 7
. 139.14435.3  177.88+41.1  163.00+32.9  140.13+16.4  136.50£22.5 144.25+31.2"
90 min a ab be C c
8 1 3 3 9
. 108.14+15.9  162.13+£38.2  151.25+29.1  126.88+14.3  117.00£22.0  131.88+28.9
120 min * a ab b b b
2 9 5 7 1 8
150 min  99.4316.65 142'735?38'4 135%183?28'3 ”3'2651312'7 98.25416.59° 123'1931321'0
180 min  94.14s15.55 13023 122500242 108IEILS gy 55015450 TIO00EI0

YGroups are the same as in Table 2.

PAll values are mean=+SD.
¥ Significantly different between the ND and the HFD by t-test(p<0.05),
“Values with different superscripts are significantly different among high fat diet groups by ANOVA

with Duncan’s multiple range test at p<0.05.
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4) 3
a *: p<0.05

115 4 =
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= 110
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= M . 1 b
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o 2)3)
=] =k = i
= 1

| T

2 T
=
i)
("

a5 |

90

ND 1) HFD RRE 500 RRE 1000 PM 300

1)Groups are the same as in Table 2.

2)All values are mean+SD.

3)* Significantly different between the ND and the HFD by t-test(p<0.05)

4)Values with different superscripts are significantly different among high fat diet groups by ANOVA with
Duncan's multiple range test at p<0.05

<29Y74. AUC (Area under the curve) calculation after glucose treatment in mice fed experimental

diets supplemented with red yeast rice beverage of oral administration for 5 weeks>

160 - =1 p<0.05
4
a

40 4

140 T ab
= T
= =
=120 4 be
g 23 ¢ .
E 5, + +
v 100 4 =
o
<
T 80 A
]
=]
= 60
e
5
a— .
= 40 1
(¥}
~

20 4

0 y . !
ND ) HFD RRS 2.5% RRS 5% PG 1% PM 1%

1)Groups are the same as in Table 2.

2)All values are mean=SD.

3)* Significantly different between the ND and the HFD by t-test(p<0.05)

4)Values with different superscripts are significantly different among high fat diet groups by ANOVA with
Duncan's multiple range test at p<0.05

<Z2¥875. AUC (Area under the curve) calculation after glucose treatment in mice fed experimental

diets supplemented with red yeast sunsik product of diets for 7 weeks>
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A9 FTE A 1247 F2F mice & AN AT TE IS AT o
, avertin® &2 whHate] 4o A A EstaL, A 2 7

o
9k} 4,000 rpmel A 2087k AR DPL PANRR SR

ol

(5) Glucose &r&F =
% glucose &S oo wa A Aok kit (ofAHAIehHE ALE-3)
AstEh &3 002 mlol] &4 Al 3 mE Y 37Co| A 587k WX 35}
AlFERAE d2E 94 500 nmell A FHEE SHsHAT
A3 TR Fo 2w <9 75> 3 o] A Aol U?}%
2zl
uf

JN OE_',

“M—&-&m?&

=532 A 4= ND= HFDel us)jA] f-<]3t
RRB 500, RRB 1000w+ HFD<* ¥} H] a3} & 7} 6.

At F94 e FAE 1A BT YR PM 3007 HFD
vls) 32.7% ast s A RAtHp<009). TN AE AH AP
<Y 76> 7 o] Aol mE HF

A FolatA wekem (p<0.001) A+ 25% RRS= HFDel vl S
w 13.1% ﬂia}gixlﬂ& T4 e #AS BolAE EIATE 5% RRSE
HFDell u]siA 256% 7taste]l foA de #a(@p<.05)E Bk FHdx

o

=

—

—

o))

X

)

9% n9L
ol

ol
2o

2 1% PG, 1% PM& 355%, 43.3% #rastH o4 d+ F4a(p<0.05)E

9tk 9 Ax wol W% 25% RRS oA #oHe) 4AaE nolAE %3
QA% HFDel 27 7h43k9la 5% RRSeIA] #9219 442 nol: 7oz
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4)
a ab *:p<0.05
= N
= 200 ab
a 2)3) 1
T 150 | * - b
|
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L 100 4
]
o
2
o
S
=
m
.\'D” HFD RRB 500 RRB 1000 PM300

1)Groups are the same as in Table 2.
2)All values are mean+SD.
3)*Significantly different between the ND and the HFD by t-test(p<0.05)

4)Values with different superscripts are significantly different among high fat diet groups by ANOVA with
Duncan's multiple range test at p<0.05

<1975, Effects of the Red yeast rice beverage on serum glucose>

=% 1 p=0.001
300 4 49
a ab
[ be
250 4 J l
i)
=
En
g cd
= 200 4
[=}
k= 2)3) 1 d
= wERE
: |
S 150 A
: [ j i
[*]
2
[=}
[¥]
= 100 4 J
&b
e
[=]
&
M 50 A+
0

npV HFD RRS2.5% RRS 5% PG 1% PM 1%

l)GroupS are the same as in Table 2.
PAll values are mean=SD.

Y**Gignificantly different between the ND and the HEFD by t-test(p<0.001)

YValues with different superscripts are significantly different among high fat diet groups by
ANOVA with Duncan’s multiple range test at p<0.05

<1 9Y76. Effects of the Red yeast rice sunsik product on serum glucose>
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(6) Total cholesterol, Triglyceride &+ =4
% Total cholesterol g3 &Aool wal A9 Aok kit (oF2kA] <)
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<3%£16. The lipid profiles of red yeast rice beverage experimental group after 6

weeks>

NDV HED RRB 500 RRB 1000 PM 300

Total cholesterol 106.04+15.2 5) b b "
S 193.47+29.99* 154.93+29.95 138.37+34.86 136.32+27.89
(mg/dL) 1

Triglyceride D . ab ab |
55.27+9.05 68.59+8.31* 59.81+12.12% 57.52+11.81* 53.48+7.17°
(mg/dL)

DGroups are the same as in Table 2.

PAll values are mean+SD.

¥ Significantly different between the ND and the HFD by t-test(p<0.05),
D= Significantly different between the ND and the HFD by t-test(p<0.001),

YValues with different superscripts are significantly different among high fat diet groups by

ANOVA with Duncan’s multiple range test at p<0.05.

<3£17. The lipid profiles of red yeast rice sunsik product experimental group after 8 weeks>

NDV HFD 2.5% RRS 5% RRS 1% PG 1% PM
Total
106.734£36.7  219.70439.9  213.45+118. 212.96+88.9  175.35+34.8  153.09+50.0
cholesterol - 5
19? 759 13* 7 6° 1
(mg/dL)

Triglyceride 49.79+8.91Y  64.829+10.0
(mg/dL) 78

61.90+14.36° 56.49+8.92%°  52.52+12.85° 53.45+6.47®

DGroups are the same as in Table 2.

PAll values are mean=SD.
¥+ Significantly different between the ND and the HFD by t-test(p<0.001)

YValues with different superscripts are significantly different among high fat diet groups by

ANOVA with Duncan’s multiple range test at p<0.05.
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A4 HOMA-IR A4S ol gste] A&Eatdth €% 2 insuline
] R, QleEd F
= Mouse Insulin Elisa kit(SHIBAYAGI, Co., Gunma, Japan)& A}-g3}¢]
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4

A U S BURE ]7} Ueldt s e 4 5 Ay AEgEd A

< &4 A= RRB 500+ HFDoﬂ Hls) Al 21.1% FFastd AN o
Holx = F3kth &%k RRB 1000, PM 300 =% 7+7} 52.1%, 59.1%
] froAd dE F2(e<005E BT ded AFAH AFE AL
HOMA-IR& <% 18> A|AIEATE <& 18>0]4 2 & d= A
HOMA-IR %4 RRB 500 HFDo| uH|a]A] 195% 7FAa3tgAw
Bolx = B33t &% RRB 1000, PM 300 & HFD¢} H]w3t$1S
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<3 18. Effects of the red yeast rice beverage on serum insulin levels and

calculated HOMA-IR in mouse>

ND HFD RRS 500 RRS 1000 PM 300
Insulin level -
0.88+0.20"*? 3.89+1.71% 1.56+0.60° 1.20+0.38" 0.89+0.33"
(ng/mL)
HOMA-IR4 0.35+0.11"7 0.84+0.47° 0.67+0.31%° 0.39+0.11° 0.48+0.12°

D*Significantly different between the ND and the HFD by t-test (p<0.05),

P*Sionificantly different between the ND and the HED by t-test (p<0.001),

¥ Values with different superscripts are significantly different among high fat diet groups by
ANOVA with Duncan’s multiple range test at p<0.05.

¥ HOMA-IR: homestasis model assessment blood glucose (mg/dL)xinsulin (uIU/mL)/405.

<3 19. Effects of the red yeast rice sunsik product on serum insulin

levels and calculated HOMA-IR in mouse>

ND HFD 25% RRS 5% RRS 1% PG 1% PM

Insulin level

(ng/mL)

0.66+0.46"*%  2.02+0.91%  1.39+0.42" 1.05+0.53>  0.78+0.32° 0.46+0.16°

HOMA-IR? 0.20£0.13"" 0.63+0.33"  0.43+0.16™ 0.33+0.17™  0.24+0.12" 0.13+0.06°

V*Sjgnificantly different between the ND and the HFD by t-test (p<0.05),

P=*GQignificantly different between the ND and the HFD by t-test (p<0.001),

Y Values with different superscripts are significantly different among high fat diet groups by
ANOVA with Duncan’s multiple range test at p<0.05.

Y HOMA-IR: homestasis model assessment blood glucose (mg/dL)xinsulin (uIU/mL)/405.
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(8) Western blot
TES s s A §F dEdS FEste] BCA protein assay A S
g3t dwAS FHs § Western blot WAE& o] &3lo] TSI BE
S AAEAE FAsUTE <2y T7>oA B 5 9ol HRH
wA"Z3} #E® P-ACC, SREBP1, FAS, CEBP/a & d& HFD o H]3te]
TR EHoF dAstE AS & F AUATE 9] AFR Hol TRV T=
9] in vivoe] H|WHFHAE A stE Ao w FeFHHT T AE AR
T <9 78>e A9} 7o]dd Al P-ACC, SREBP1, FAS, CEBP/a ©#d-& HFD
of Hlgte] TEEH SR AAst= s & FF UMY 9] AFNE Kol =

&%, FFAY AF 2F o aat g Ao AnHA.
A poacc B GResp
MEEMNN
BRE2Q0:  BREC1000: [/EMIS00 ND HFD  RRB500 RRB 1000 PM 300
C D
FAS B-actin
e Rl — e e e
ND HFD RRB 500 RRB 1000 PM 300 ND HFD RRB 500 RRB 1000 PM 300
E
CEBP/cx

RRB 500 RRB 1000 PM 300

<2 Y77. Effects of red yeast rice beverage on P-ACC, SREBP1, FAS, C/EBPa protein expressions

in mouse liver>

A
. SRERP
HFD  25% RRS 5% RRS 1% PG 1% PM HED 25%RRS 5%RRS 1%PG 1%PM
C D
CEBP/a B-actin
HFD  2.5% RRS 5% RRS 1% PG 1% PM ND HFD  25%RRS 5%RRS 1% PG 1% PM

<Z1978. Effects of red yeast rice sunsik product on P-ACC, SREBP1, C/EBPa protein expressions

in mouse liver>
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(10) GABA 7 #&&4]
LaE T

g
93 GABAZHZ ¥4

Nom ]

= 91115 1744-340R D)

&

.

NNNNN

<2¥79. GABA HPLC

M
X
A4

<H20. T fokt 29 E GABA A EEA>

(9] : mg/100g)

A 8w a3k
1 AMK OR 3.33
2 2 1 2]60084Y ORB 1.71
3 21 MK ORBM 0.26
4 ZMix10 ORM 4.67
5 ZMK 3day 3R 8.46
6 21 2]60084Y 3day 3RB 6.98
7 21 g]MiNo 3day 3RBM 8.99
8 ZMix10 3day 3RM 7.43
9 MK 5day 5R 12.71
10 21 2]60084Y bday 5RB 29.84
11 21 g]MK 5day 5RBM 29.51
12 AMix10 5day 5RM 10.74
13 AMK 7day 10R 10.71
14 A1 2]160084Y 7day 10RB 24.98
15 21 ZIMK7day 10RBM 19.01
16 AMix10 7day 10RM 10.44
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Lactobacillus plantarum BHN-LAB 330{ 2|8t M2 WS
ZEEQ i3t B S0 5 EHI}

Increased Antioxidant Activity of the Fermented Cridium officinale
Extract by Lactobacillus plantarum BHN-LAB 33

Su Jin Jeong'., Byvung-Hyuk Kim', Jun-Hyveong Lee™, YeEun Park',
Jung-Gyu Kim"% Gi-Seok Kwon®, and Jung-Bok Lee!
'f:re.ifl'furr' Jfor Development of Bio-indistrial Materials, BHNBIO Co, LTD.
Nision of Horticulture & Medianal Plard, Andong National University

ABSTRACT Cnidtum offfcimele Makino (Umbelliferae) 15 an endenuc species m China that has been cultivated
Eovea, China, and Japan ©. offfeiala is used as tradinonal medicine o Asia because of s effects o pain. miflamination,
menstmal disturbance, blood pressure depressant, and ant-vitamin deficiency disease. This stedy compared the anti-
oxidant activity, tofal polyphenol, and tolal flavonoid content of fermented C officinale with lactic acid bacteria and
non-fermented C. effcheale. The activity of the fermented O officinale was mereased, as illustrated by the 1.7 fold
imcrease o 2 2-diphenyl-1-piervibydrazy]l radical scavengmg actinty. In addstien, 21.2°-azino-bis(3-ethyvibenzothiazo-
hne-G-sulfonic acid) radical scavengmg activity, and superoxide dismutase, total polvplienel. and total davonod contents
were mereased shghtly, These results provide the basic data needed to understand the bological activities of fermented
C. afficinaie for the development of funcional foods and biclogical matenals

Eey wonds: antoxidant, bioconversion, fermentation, lactic acid bacteria, Cnidhon offfcirale Makino
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() #5771
(V) Z=3 Monascus purpureus BHN-M10(KCTC13913BP)

BODAFRRT TREATY <4 THE INTERNATKIHAL RECCNIRITICN (3F THE DIEFCEIT
i WO ARESME FOR THE FURPOSE OF FATET FROCECHRE
INTEFMATIONAL FOFM

RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT
tzsmed pursweant to Bule 7.1

BERBIOTNC.
52 Sncheckeandn 1an, Deckeannpeon, Inchearn-znmn Chimerheongtwik-ao
Fepublic of Korea

I IDENTIFICATION OF THE MICROORGAMISM

Identificaton reference siven by the Accessien mumber given by the
DEPOSITOR: INTERMATIONAL DEPOSITARY AUTHORITY:
Monaseus prurpurens BHN-ALD KCTC 13913BF

I SCIENTIFIC DESCRIPTION AND/OR PROPOSED TANONOMIC DESIGHATION

The microoTrzanism jdentifad under I abatve was socompanisd by
[ ]asciendfic descrphon

1 2 proposad meonomic designaton

{Biark wath a cross where apphicabls)

oI ERECEIPT AND ACCEPTAMNCE

This International Deposimrny Authority sccepts the microorganizm identified under I above, which was recedved by i
o Amgmst 9, 2019,

IV. RECEIPT OF REQUEST FOR CONVERSION

The microorgamsm idennSed under I above was received by this International Depositary Awthonity on and a request to
convert the origmal deposit to & deposit wmder the Budapest Treaty was received by it oo

V. INIERNATIONAL DEPOSITARY AUTHORITY

Sigmamre(s) of personiz) having the power 1o represent the

HMame. Korean Colection for Tyvpe Cuoltures Inz=mnational Depositary Antherity or of authonized
officizlis):
Address: Forez Fesearch Insnnte of I
Bioscience snd Biotechnology (EFIBEB) .

LEL, Ipsin-gzil, Teongeup-si, Jeolllsbuk-do 58212
Bepublic of Korea

— 7 My (s I-" L r-"-ll,_,L:-i"Vi
P J

KV Sons-Gun, Dhrector
Drate: Aogust 9, 2000

FormBPA FCTC Form LT =086 paga
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(W) 82+ Lactobacillus brevis BHN-LAB127(KCTC13441BP)

BUCAFEST TREATY O THE INTRHHATHRAL RBOCOHETION OF THE TR FOST
OF WECHOORO AIEEME FOR THE PLEPOAE OF PATENT PROCEDUEE
INTERMATIONAT FOBRM

RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT

tssned pursuant to Fule 7.1

TC-BEHNEID Ine.
B ED e
14, Dengbu-daero 436becn-gil, Osan-ui. Gyeonggi-do 18150
Fepublic of Ecrea

I IDENTIFICATION OF THE MICROOBR.GANISM

Idennfication reference ziven by the Accession mimber given by the
DEPOSITOR: INTERMATIONAL DEPOSITARY AUTHORITY:
Lacrebacillus brevis BHN-LABIIT KCTC 13 41BF

0. SCIENTIFIC DESCRIPTION ANDV'OR PROPOSED TAXONOMIC DESHGMNATION

The oucreorzanism identified umder I sbove was accompanied by
[ ]2 scientific descnpoon
[ ]zproposed taxenormic desiznaton

iMark with 2 cross where applicable)

II. EFECEIRT ANMND ACCEPTAMCE

This Internatons] Depositary Authonty accepts the microergamzm idantified undar I shonra, which was received by it
oa December 20, 2OLT.

IV. RECEIPT OF REQUEST FOR. CONVERSION

The micrecrzanizm identfied mmder T shonve was received by this Intermadons] Depositary Authoriny oo
and 3 request 1o comvert the ornginal deposit to 3 deposit under the
Budapest Treaty was received by iton

V. INTERMNATIONAL DEPOSITARY AUTHORITY

EZimmatore(s) of person{s) having the power to represent the

Hame: Korean Collecton for Type Cultures Internatonsz] Depositary Authority or of anthorized
official=:
Address: Eorea Research Instinge of
Bioscience snd Biotechnology (ERIBE) <_\ e Qﬂ.ﬁ\_ﬁ.
181, Ipsin-gil, Teongeup-s1, Jeolllsbuk-do 56212 + 'f-
Blepublic of Horea

ETW Cha Youns, Dhirector
Diate: December 20, 2017
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