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The Pharmacological Activity of Coffee Fermented Using
Monascus purpureus Mycelium Solid-state Culture
Depends on the Cultivation Area and Green Coffees Variety

Hoon Kim, Kwang-Won Yu', Jun-Soo Lee?, Gil-Hun Baek’ and Ji-Young Shin*
R & D Center, Cosis-Bio Corporation Limited
'Department of Food and Nutrition, Korea National University of Transportation
*Department of Food Science and Technology, Chungbuk National University

Abstract In previous work, we fermented coffee beans using solid-state culture with various fungal mycelia to enhance
the physiological activity of the coffee. The coffee fermented with Monascus sp. showed a higher physiological activity
than non-fermented coffee or other coffees fermented with mushroom mycelium. The aim of this study was to characterize
the various fermented coffees with respect to their area of cultivation and their variety using Monascus purpureus (MP)
mycelium solid-state culture. Thirty types of green coffee beans, which varied in terms of their cultivation area or variety,
were purchased from different suppliers and fermented with MP under optimal conditions. Each MP-fermented coffee was
medium roasted and extracted further using hot water (HW) under the same conditions. Of the HW extracts, those derived
from MP-Mandheling coffees had the highest yield (13.6-15.5%), and MP-Robusta coffee showed a significantly higher
polyphenolic content (3.03 mg gallic acid equivalent/100 mg) and 2,2'-azino-bis(3-ethylbenzthiazoline-6-sulphonic acid) free
radical scavenging activity (27.11 mg ascorbic acid equivalent antioxidant capacity/100 mg). Furthermore, in comparison to
other MP-fermented coffees at 1,000 pg/mL, MP-Robusta coffee showed not only the most effective inhibition of tumor
necrosis factor-a. (TNF-a) production in LPS-stimulated RAW 264.7 cells (67.1% of that in LPS-stimulated control cells),
but also an effective inhibition of lipogenesis in 3T3-L1 adipose cells (22.2% of that in differentiated control cells). In
conclusion, these results suggest that Vietnam Robusta coffee beans solid-state fermented with MP mycelium are amenable
to industrial applications as a functional coffee beverage or material.
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of e 75T e ddHoR WS NEHES
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A9, Agel  WFON} FASKE AFH ABAAN Wi

F(fungus)= Al (bacterium)<} EH%E]b Moz EZgo)F,
a7, Addi 2 G@XAF7FE THsh=dl EH (yeast), 5%
o](mold) ¥ A F(mushroom) 94 e Fo] Lah, i
GF71 2 A (mycelium)e} 2] 7131 E 2} (spore)E 7HA 2L
ATk Aol & Monascusss SH0)E AEHo7 Z=
o] Az o]&ro] gom, TS H|FES ofrfo} ofe] vzl
M AL, AFY BE B AR, A E 5o oy
o $kth(18,19). 53], F=o] Aitshe FHlzElE ATHEL
(HMG-CoA reductase) A &2 HA Z:E]-El,_(natural statin:
monacolin K, mevinolin, lovastatin)2] A4+ 2 F84 ZAS| &
g o] B2 Ardde =9 AAA Z8UXE AXbee
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ruber) 2 JIATEIL AFAT| M 2z}t okl 5l Aol
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2 A7) JAEE AME St FARI(M. purpureus, MP)
TEXEH AHFESTY FYHHAALAIE] (Suwon, Korea)
ZRE Efkon, FAKE potato dextrose agar (PDA, Difco,
Sparks, MD, USA) B3 x|ol|l A 25°CE <F 7-10€7F w3t &
potato dextrose broth (PDB, Difco)”} ©71 erlenmeyer flaskell 3
%33l shaking incubator (Jeio tech, Daejeon, Korea)ollAl &F 5%
nic} Al gsisict. AT 2ALE S =+ FARI= PDB
ROl 3FAE Athee 2HOR F5 A ATt

L
L

SIE TAA-ONLS F{OdFe

2 AT 2AF He Ave thkst YR ZEE AT
(green coffee bean)s Z¢i3ste] SR f&3he (TR A=A
ST M (Seoul, Korea), (FF)3oFo]#1 ] (Seoul, Korea) 2 (FF)el]
°]9% (Goyang, Korea)?] 3329 s w4AE A3t T 309F
o] zp7] g AiR e F2Y AVAFE FHHAT A
AFATF= 42 100g CFETF 13-14%)S A Fste] Sy
i) F2 2A17HERLE 30°ColA HAIBe] 2AE ASIAIR] §
718 AAT o AT W7 S23 Edgs 918 121°C
of|A 120%7F IQPEweIATE HitE 3059 AT Fret
Fo3t #AHA F+F 10mLE 71‘35-6}31 25°C°ﬂ/‘1 BE 10485
FAEGstReH, d5rt FEE AFANF= 50°C drying oven
(Jeio tech)oll A 48A17F &<t 7450}04 TS Xﬂﬂf\’} 3059 %
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Table 1. Sample number and extraction yield of hot-water
extracts of MP-fermented coffee beans depending on cultivating
areas or varieties purchased from different suppliers

Supplier” Sample No. Cultivating areas and varieties  Yield (%)”

1 Mexico SHG 12.1
2 Colombia Supremo 12.7

3 Brazil Santos 12.5
4 Indonesia Mandheling 13.9
A 5 Costa rica SHB Tarazu 11.8
6 Tanzania Kilimajaro AA 9.5

7 Guatemala SHB Antigua 12.5
8 Ethiopia Mocha sidamo G2 12.6
9 Ethiopia Yirgacheffe 12.8
10 Kenya AA 12.9
11 Costa rica SHB Tarazu 11.7

12 Guatemala SHB Antigua 11.1

13 Indonesia Mandheling 15.5
B 14 Papua new guinea Diamond 11.4
15 Colombia Pitalito 10.7
16 Ethiopia Yirgacheffe 10.4

17 Ethiopia Sidamo G2 11.1
18 Brazil Cerrado 114
19 Ethiopia Yirgacheffe 11.9

20 Colombia Supremo 9.9
21 Indonesia Mandheling 13.6

22 Tanzania AA 11.1
23 Papua new guinea Marawaka 11.3

24 Costa rica SHB 9.0

¢ 25 Brazil Cerrado 9.8
26 Vietnam robusta 12.6
27 Kenya AA 12.2
28 Ethiopia Sidamo G2 11.0

29 Guatemala Antigua 12.1
30 Brazil Santos 11.2

YA; GSC international Co., Ltd. Korea, B; M.I coffee Co., Ltd. Korea,
C; AMC Co., Ltd. Korea.
DYield (w/w%) against raw materials.
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3059 = dAR-ZAYE AT coffee roaster (Gen-
ecafe, Asan, Korea)ollX ZH]7(235-240°C, 12-1387F 22~E])5}o]
Zyzre] JARE YFF I (roasted coffee)E FAITH ¥, coffee
grinder (Bazzatra, Bellevue, WA, USA)E ©]&3le] 5d 7=
etk 2ALE AFAT S FFEES o]F 200 ES
7Fet & decoctionH S ©]&3F4] 2A]7F F<F half volumeo] EH%
= FZ31 2™ (over 90°C), Whatman No. 2 ¢]3X|(GE health-
care, Buckinghamshire, UK)E ©]-&3sle] ZAE A AT 5
ool e QAEE](7,600xg, 4°C, 302 E8A IHNES AA
St A5Ne T U FAAZRSY 305 =4 AR
AdE A5 GFFEEZ A8 tH(Table 1).
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=431t} &, Folin-Ciocalteus reagent’} &Ze] %
polyphenol S}3HEl 2Js A= HAoA =
He d2E ol&sto], FEE AFE 100°Ce] 22
4sl7] 98l 2% Na,COy& 2mLE 713t § 387
FS-Al 713 50%2] Folin-Ciocalteus’ reagent (Sigma-Aldrich, St.
Louis, MO, USA)E 100°ColA 718l 3027F RE3AIXD §- WS
AL 750 nmeXM SO EA F polyphenol®] TS RIS}
th EFEHRE gllic acids A3t AFAS 2 &
ZHE IS TS gallic acidol] HEF mg gallic acid equiv-
alents (GAEY100 mg FEE2 YepAct g, 3letd o= <F
A38lEl free radical?l 2,2-azino-bis-(3-ethylbenzothiazoline-6-sulfonic
acid) (ABTS) cation2 ©]-§-3 decolorization assayoll <3t & &
sk 2 Choi &(25)°] Wil o8t ZA38I0IT =, 74mM
ABTS (Sigma-Aldrich)2} 2.6 mM potassium persulphateZ 12417+
ol Gaellr WAste] FFAe] ABTS Foles FAA
o] &5 734mmolA FFE ol 157 HES = FEA
(e=3.6x10* M cm™)E o]&3t THRFE AT o] &
of AlE 50puL & 7FE & oA 60i27F x| ste] whg-ol o]
F4= HIlE 2o, ¥5E29] L-ascorbic acidel] th3t
mg ascorbic acid equivalents antioxidant capacity (AEAC)/100 mg
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AOIEFIRI ¥ nitric oxide 2JA|EHM
8ol AM8-El murine macrophage cell line?] RAW
264.7 ME+= A ZFEL23](Seoul, Korea)ollA] H-Fton,
GenDEPOT (Houston, TX, USA)I4 +43%F 10% Fetal bovine
serum (FBS), 100 U/mL2] penicillin 2 100 ug/mL2] strepotomy-
cino] 3-¥ DMEM iR S A}gate] 37°C, 5% CO, j%7]
(Vision Scientific, Daejeon, Korea)ollA] 2-3Y 7+Ao 2 Adshd
Al wjeFsisint. wegt, ddFd ] 5ol ARS-E lipopolysac-
charide (LPS from Escherichia colif= Sigma-Aldrich®l|4] T3}
o AMgst e, d34 Al E7FQIQ! tumor necrosis factor
(TNF)-oo & interleukin (IL)-6= BD Bioscience (San Diego, CA,
USA)¢] ELISA kitS T3t ARE-3IITh

T AR -ALE AFAT EFFEEY 395 24
Z4317] 98I RAW 264.7 MIEZE 10% FBS/DMEM B A] o]l A]
1x10° cellsymLE 273l 96-well plate] 200 uL¥ #F3+ =
5% CO, WF71oA MGAA AEE FZAIH 1247 5wl
ol e BT AASL AMEL 10% FBS/RPMI-1640 HiA] 160 uL
o TEHZ FME FE2E 20uLE I H7ISE U2, 308 3
o LPSE A2l thA] 6A1ZHTNF-a), 24X 7H(IL-6 2 NO) 5
oF Z4z} wjoksldct. LPSE =¥ TNF-a, IL-6 2 NO A%
& AEed 45 50 uLE 33kl BD BioscienceAl2] instruc-
tion manual®]l ¢]3F ELISAY % Griess reagent W-5-H(26)2 ©]
g3l F43kaL LPS Aol et A &(%)= eI ¢
H, 7+ AlFL ARJEFI] 2 NO JAlIeS SHs7] Y=
A& AHAe] RAW 264.7 Aol tigh 5243210 Ada oo} a5}
71 wiEell, RAW 2647 Al Zol| thek Al59] =/do%-5 CCK-8
kitS AM&3te] 201381901 (27), saline TRl Tigh Al 24=
(%)= YERIA

o

3T3-L1 M= % Oil red O staining

Ao AR 3T3-L1 M|X+= American Type Culture Collec-
tion (ATCC, Rockville, MD, USA)lA T3}, 10% bovine
serum (BS, Gibco, Grand Island, NY, USA)Z} 100 U/mLe] pen-

533

S ATAT Y] A 81
icillin, 100 pg/mL®] streptomycin®] $H3-¥ DMEM HIX|E A}E-3}
o 37°C, 5% CO,8] ZAoNA 3Unit} Alhugasls AR&-sl o).
A3t AAle2 BAlsk7] el 3T3-L1 ATFAHEE 24 well
tissue culture plate®]] 5x10° cells/well2 FF3}3L AEZ F2] 7]
£ 10% BSE a3t DMEMOE confluent (day —2) @7k<] 2
Ao 2 WX E wgsPAA 37°C, 5% CO, Hl¥7]olA njdkst
At} Confluent=2F-E 2% F(day 0), ®3F5 f=at7] 91 &
3}t F% HIAZ 10% FBS$} 5ug/mLel insulin (INS, Sigma),
517nM<2]  3-isobutyl-1-methylxanthine (IBMX, Sigma), 1uM<]
dexamethasone (DEX, Sigma)©] &% DMEMSZE w@hslal, &
she% 39 Fole(day 3) 10% FBSS insulin?to] 3%
DMEM ®iA| 2 w8ksit}. o) 29 7HH o= 10% FBSHH] &
¥ DMEMSZ HjR & wslHA Mxe] XEs]l Jeg &
AR, AlE= day 03} day 39 F W A2|}aL ol
= AFEHA saline2 AZsIATE B35 =3 A 79 F(day
7, ARE AL FE A Y sFAS AlAsL
PBSZ 2¥H AlH3om, 555 MEE 10% formalino] FHE
PBSZ 2047t 2433 o] F formaling A| A% Ty S/
2 43] AFS MEE 0.5%wW/N) Oil red O working solution/
60% isopropanol &4-& H7teted 2087 AE W S8AEE 4
A Th GAE AE W F9XE2 100% isopropanol® FZ
ate] 520nm=E FHEE FASL AR e duhiA]
(10% BS/DMEMY salineo] H7}e w3l tizol] that relative
activity (%)% YERNZZ, B35 vix|o] A& T2l
7Fe E3} vzl tisiAl= inhibitory activity (%)%

saline®]
EABIH.

23y o&
IAutE S =ME SST-ONLE AFFOe drFE

9%
o FAMEE ChFF A % FFE AT 2§ of
So) BESY 2 gzel YBAE vmslel MY 5 Y=

712A 52 S831a1A) st ulebA] KFDA (AF2] kel
Al 2FLE AMgo] STV E=et dAR(M. Purpureus, MP)YE ©]
fato] Theket A 8 F5E AT 77 A LEAA
Z}7}e] Z=at dARI(MPIALE ATYTE ZAISHA} B3t
&, O%gt A ZHE ADATE A5dste] U2 §5
st 3329 FEPAA, EAAZARJBEUAE; B, (F)otel
A", C, FEelolARN eI F 305 ATYTFE FHsIA=,
AT FFLO0 2= 5 Robustad(Coffea canephora)?]l HIE
%4t Robusta (26'), Robusta® 3} Arabica®©] 41¢1 B}k
Santos B Cerrado (3, 18 2 304) ¥ Axud|AJo}it Mandhe-
ling (4, 13, 21¥)& A|€|slale BF &5 Arabicad(Coffea ara-
bica L)Y2 2 7% F S} 308 AT 4 S5
AR -2 9kg. 73] A (MP-fermented green coffee beans)@ 24|
HRoH, Sl F decoctiond S ©]-8-8 3059 F=+t FAH
AdE A5
roasted coffee beans)@ ZA|F|ct. FEFES Table 19 LERY
A=, ATAF FFo] ok E=2 13 FE3197] o
woll o] A7ZAA23)l vl FE2 Wgkoy 3300 FHY
AoA 2F MP-ZALE Q=dAloit Mandheling 955 &
$5ZE(MP-Mandheling)$! 4, 13 2 219 A|FolA 7P =&
FEE YEHJTHLEEE thH] 13.6-15.5%).

H4FZ5(hot-water extract of MP-fermented
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Sample No.

Fig. 1. Polyphenolic contents of hot-water extracts of MP-fermented coffee beans depending on cultivating areas or varieties purchased
from different suppliers. Extract name of sample numbers refer to Table 1. Results are expressed as mean+SD of quadruplicate samples.

30

mg AEAC/100 mg sample

Fig. 2. ABTS free radical scavenging activity of hot-water extracts of MP-fermented coffee beans depending on cultivating areas or
varieties purchased from different suppliers. Extract name of sample numbers refer to Table 1. Results are expressed as mean+SD of

quadruplicate samples.

B¢ TAR-ONgE ¥FA0 feFEE0 #iMEls Hln
.]
o

sEE Yellie & Zg9s g% ABTS ARz 275
2 Fig. 13 29 Z}z} YepAch WA, o3zl kst ol
g dEA e F EFeEs IR 8 AFg 1), 268 A
E2l MP-Robusta= TF2 MP-ZALE AFAY I4F2E(1.26-
1.93 mg GAE/100 mg)ol| BIgiA] oF 1.5-24v) AE9] w2 E&|¥
T S JERITHE.03 mg GAE/100 mg). L¥Ha o= %7
o] Fegdls e olgpHTEe vlE| ERZERSA =T
3 olu] B Eo] 910 =g (28) MP-Robusta’} T2 MP-3LA|%
g AFAT vjEiA ZTuE o] €53 B2 RS Ay
ZHA7E AU e ZPE il EAHAME B3l=A]
Sad A HEARE S AT & g o] kst
EAE ABEHAL 78S ANshs AoE AlsE F S

ABTS ZAHrgit|ZE o] &3 gtz oAs S8494% & &
gz F 34 ZdA IA g2A F=, 208 AR
MP-Robusta”} 27.11 mg AEAC/100 mg& YERHo] T2 MP-3A]|

Wy Q575 (12.54-18.32 mg AEAC/100 mg)oll Bl 1.5-2.28) A
T =2 Atz AAGE S JEITH(Fig 2). RFe R
LFAT G kst ] JA| ol 7lEol| B3| 2H-2ERE A
=0l olr] &EA lor, sl HAote JEeEE
chlorogenic acid(29,30)& HIEsle] wldad 5 Aoz A
Hal =)o) FA 3= caffeic acid, cinnamic acid & ferulic acid 5
o] g AA| ofgpH|FEe HlE| 2RZERSAIA ETR By
o] UTH31-33). MP-Robusta: & Zg|3E A& gEo 2
AP E Ak dsiEdo] e MP-IALE YT TR
g 7 UERe B R 5 s EW 2RAE 79 &
S A oJF LEE7] ATE v|wste] FAksEddel &
FARE 1% Aot Jg AoE ALEHT.

RAW 264.7 M=ZFE 0|88t &3 AO|EFIQ ¥ LMSIEA
e Nls Hlm

93 (inflammationy> €15 A=l tgh A2 2] Wojuh-g-o
SR giFEe] A5 FaEL Y sty zpFdl] 9g &4
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Table 2. RAW 264.7 cell viability of hot-water extracts of MP-
fermented coffee beans depending on cultivating areas or
varieties purchased from different suppliers

No.”  Viability”  No. Viability ~ No. Viability
1 125.08+6.28% 11 115.70+£3.08 21 125.61£3.46
2 125.66+5.61 12 11646276 22  123.68+4.33
3 123.59+£5.50 13 119.39+4.19 23 123.13+6.14
4 121.734£3.32 14 122.39+6.22 24 122.92+4.54
5 123.49+4.20 15 123.03+6.56 25  125.14+4 .91
6 117.11£3.46 16  120.93+3.89 26  118.52+£3.73
7 123.34+3.78 17 12452+4.66 27  121.16+4.58
8 121.84+4.48 18 121.68+547 28 121.44+4.74
9 119.73£5.45 19 116.42+4.10 29 117.9845.68
10 118.56+4.21 20 123.32+2.88 30 119.814£3.55
Saline control® 100+2.19

RAW 264.7 cells (2x10° cells/well) were treated with 1,000 pg/mL of
hot-water extracts for 24 h. The cell viability were determined by
CCK-8 kit assay.

UExtract name of number refer to Table 1.

YViability (%)=[(absorbance of sample)/(absorbance of saline control)]
x100.

JResults are expressed as meantSD of quadruplicate samples.
“Control is only saline without extract.

g0l

o2 P (34), A E Al 7]l 912K (pro-inflam-
matory mediators)2 2 &# % tumor necrosis factor (TNF)-a,
interleukin (IL)-1B, TL-6 % ks Ax(nitric oxide) &2 ol 7]
WA AE 2T F Ue Aoz HAFEI QTh(35,36),

wehd 2 AFeds MP-IAWE AFAY IFFEE 30
Fo] LPSZ H=% RAW 2747 M E2] TNF-o, IL-6 2 NO2|
Agell W= B FRIGIRE ST MA], RAW 264.7 Al
o] et = AEo] EAo] 9= ExzAs 33 9

3 HNEI= AHE-3}e] Table 291

Z
E=leatl,

iEl

TEE
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& dEATAT ] A 83
R viel o] MP-IALE AFAT EFFEE 3052 &
F 1,000 uyg/mLe] A|ZFEONA] saline HET2] 1.15-125012 &

B S A L AR R R RNSNSNNSNNSSENS

11|12 |13 |14 |15 |16 |17 |18 |19

e YRR gokth Wb LPSE FEAIZ] RAW 264.7 Al
o] 9% #E AP AFFE 1002 1,000 pg/mLe] oA
glst71 =2 skt

TNF-o A4 oAl52 7%, Fig. 39 Yehd uie} o] A&
EX 100 pg/mLol A& 238 A 8¢ MP-Marawaka (7752.6 pg/
mL, LPS A=1t9] 22.2% GANE A9|sh thE MP-IAdE ¢
FAT EFFEE AEES AR SR A e,
38 LPS A=(9959.9 pg/mL)3} ¥]w3te] TNF-a2] A4S
TINANE AEFE Uehlle ABE FEHdT a8y AEE
1,000 pg/mLoA & A 852 TNF-a A4 2JA%50]

Al F7etd=, 53] 261 AlS

A 7FF 53 TNF-o A IAIS
LPS A=79] 67.1%5 AAIsh= 2

A, [L-65 TNF-a, IL-1p TlEo] d3d
ZMZH I EEE °LEW U=

AT

<3
=
=
L
91 MP-Robusta (3274.2 pg/mL)
5 UEisen, o)A
ggor gRlEAT

2% A2 ske
Al EFFIC 2 100 ug/mLe]

oA 16W A|E<] MP-Yirgacheffe (3991.4 pg/mL)7} LPS A}
%%(4770.3 pg/mLH 163%% At 71 78 IL-6 A4
A5 o] Asjel= g 145557} 1,000

pgmLo 2 Z7HS We 3059 MP-IAEE AFAT 45
EEE0] BT A S UeRA ¥3UTHFig. 4). 3, LPSE
FEE RAW 2647 A2 NO A4 A ZA$(Fig. 5),
100 pg/mLe] A|FsEo A 133 AJ891 MP-Mandheling (42.3
uMyel LPS A=-(51.6 uM)ell H13] 17.3% AA5S UERIAIRE,
IL-69] A} v IAE A 8% %7F 1,000 pg/mlE S7HS
o= TEoE B SUie ERIEA d%en, AEE
7ro] o)l ztols UYERIA = 2%k

3T3-L1 XUHTM=ZE
ARHAFANEZZRE AP EZ
Aslerz W32 Holedl, 3T3-L1 A%

D;
Ic‘&

X oiFls blm
o] Bsle F3lo] Frjshy =
A olv] GgE A

L

.

ANANANNNNY

7
7
7
7
7
7
7
7
7
7
7
/)
g
7

SASSNSNNSSSSSSN

AN

SASSRRNSSSSSSS

AANAANNANNY,

NASSRNSSSSSSNY

SSSSSSRSSNSENSSY
AAAARAMANAANRANRANRANNY

e e O  OOSSSSSSSSSSSSNSSSSSSSSSSSSN
SAANAARNAARNANNANNNNNY

e S s O NSSSSSSSSSSS
e N N N SR NSNSSSSSSSSY

22|23

20|21 24|25 (26|27 |28|29

Sample No.

Fig 3. Inhibitory effect of hot-water extracts of MP-fermented coffee beans depending on cultivating areas or varieties purchased from
different suppliers on the production of tumor necrosis factor (TNF)-o. in LPS-stimulated RAW 264.7 cell line. RAW 264.7 cells (2x10°
cells/well) were treated with 100 pg/mL (E2) or 1,000 pg/mL (BX) of hot-water extracts for 30 min prior to the addition of LPS (10 ng/mL), and

then the cells were further incubated for 6 h. [, only saline without extract or LPS; l, only LPS (from E. coli, 10 ng/mL) without extract. TNF-
o concentrations in the cultured media were determined by sandwitch ELISA. Extract name of number refer to Table 1. Results are expressed as

mean=+SD of quadruplicate samples.
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Fig 4. Inhibitory effect of hot-water extracts of MP-fermented coffee beans depending on cultivating areas or varieties purchased from
different suppliers on the production of interleukin(IL)-6 in LPS-stimulated RAW 264.7 cell line. RAW 264.7 cells (2x10° cells/well) were
treated with 100 pg/mL (E2) or 1,000 pg/mL (B?) of hot-water extracts for 30 min prior to the addition of LPS (100 ng/mL), and then the cells

were further incubated for 24 h. [, only saline without extract or LPS; W, only LPS (from E. coli, 100 ng/mL) without extract. IL-6
concentrations in the cultured media were determined by sandwitch ELISA. Extract name of number refer to Table 1. Results are expressed as

mean=SD of quadruplicate samples.
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Fig S. Inhibitory effect of hot-water extracts of MP-fermented coffee beans depending on cultivating areas or varieties purchased from
different suppliers on the production of nitric oxide (NO) in LPS-stimulated RAW 264.7 cell line. RAW 264.7 cells (2x10° cells/well) were
treated with 100 pg/mL (E2) or 1,000 pg/mL (B) of hot-water extracts for 30 min prior to the addition of LPS (1 pg/mL), and then the cells
were further incubated for 24 h. [, only saline without extract or LPS; l, only LPS (from E. coli, 1 pg/mL) without extract. NO concentrations

in the cultured media were determined by griess reaction. Extract name of number refer to Table

quadruplicate samples.
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Fig 6. Anti-adipogenesis effects of hot-water extracts of MP-fermented coffee beans depending on cultivating areas or varieties
purchased from different suppliers on 3T3-L1 pre-adipose cell line. 3T3-L1 pre-adipose (5x10* cells/well) were treated 10% BS/DMEM in
humidified 5%-CO, incubator. At confluence (day 0), the medium was changed to DMEM containing 10% FBS, and differentiation was
induced with 5 pg/mL INS, 1 pM DEX and 517 nM IBMX. The medium was discarded and maturation medium (DMEM containing 10% FBS
with 5 pg/mL insulin) was added at day 3. After day 5, the medium was changed to DMEM containing with 10% FBS in every 2 days. Extracts
were treated day 0 and day 3, and lipid droplets inside the cells were confirmed by Oil red O staining at day 7. [], non-differentiated control;
M, Differentiated control; {2, 1,000 pg/mL of extracts treated when day 0 and 3 on differentiation. Extract name of number refer to Table 1.

Results are expressed as mean+SD of quadruplicate samples.
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