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Abstract

Green coffee beans (CB, Indonesian Mandheling) were fermented with three kinds of mushrooms (Phellinus
linteus, PL; Hericium erinaceum, HE; Ganoderma Iucidum, GL) or two kinds of mycelia from molds (Monascus
purpureus, MP; Monascus ruber, MR) using solid-state culture to enhance physiological activity. After the roast—
ing of fermented green coffee beans, roasted coffees were extracted with a hot—water decoction or 95% ethanol
reflux. Yields from hot water extracts (HW, 17.7~25.3%) were higher than those from ethanolic extracts (EE,
9.5~12.2%). Hot-water extracts of roasted coffees from green coffee beans fermented with two molds
(MP-CB-HW and MR-CB-HW) showed higher total polyphenols, flavonoids, and DPPH free radical scavenging
activity than roasted coffees from non-fermented (CB-HW) or fermented green coffee beans with the three
mycelia from mushrooms. MR-CB-HW also had the most potent macrophage stimulating and mitogenic activity
(1.32 and 1.40-fold of CB-HW, respectively). In addition, MP-CB-EE and MR-CB-EE did not show any cyto-
toxicity to the RAW 264.7 cell at a concentration of 100 ug/mL, and these extracts significantly inhibited nitric
oxide (NO) production from the LPS-stimulated RAW 264.7 cell line (38.6 and 37.0% of the LPS-treated group).
Meanwhile, the chlorogenic acid concentrations of MP-CB-HW or MR-CB-HW highly increased (to 76.21 or
76.73 pg/mL, respectively), but caffeine concentrations were not affected by solid-state fermentation. In con-
clusion, the physiological activities of roasted coffees were enhanced by the solid-state culture of green coffee
beans with M. purpureus or M. ruber, suggesting that these roasted coffees could possibly serve industrial appli-
cations as functional coffee beverages.
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ol F, AR R, AT H B FATHFE FA=H
(yeast), &F°](mold) & WA F(mushroom) 52 I
*‘—3]"31 o 3 F71 R0 AR (mycelium) 9F
1 XA (spore) S 7HA L Utk S HFE S B
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21 Z o) ekZ o A (KFDA, Chungwon, Korea)dll Al 2]& <
Z Aol &7k WAlE e 5% A FE o8-8k
Aol R FAMA-2ALE AYYFE A Z5}7)
sty AW A (Phellinus(P.) linteus, PL), =3 o]
A (Hericium(H.) erinaceum, HE), 9 X WA (Ganoderma
(G.) lucidum, GL)®} Monascus(M.) purpureus(MP)$};
Monascus ruberlMR)9] 51 2%S &334 18 %
A8t FAFAALAE (Suwon, Korea) ZF-E] HoFqt
tth. 5% ATHF TAMAE potato dextrose agar(PDA,
Difco, Detroit, MI, USA) ¥ & =]o]| A 25~30°CZ 10~15
A7F w93 & potato dextrose broth(PDB, Difco)7} ©31
flaskoll #33}x shaking incubator(Jeio tech, Daejeon,
Korea)oll A 4~747F v &F3ted AT A LE§
F TUoR AR F5 JFd ARSI

58 AR EArﬂl—ﬂxﬂ g o8 M=
B AS LA A E o] Rt NFFH
A]?‘P_Ew A o] A g e
554 Agsgo o) 7
A7 Blo] FZ ot} wpeba] KFDAO
A A 3%(PL, HE % GL)
ZMP 2 MRS ©]&3l da] Zfo
A ﬂl"?ﬂoi 71 ol frE il e tEH] AT
EZ F 349 1=y A o}Ak Mandheling 73 A Foll 1A
WEAA 3F WA D 2F T TAM-LALE ﬂwg
ZA 39t A=y Alo}at Mandheling 7 3148 %
()¢ H (Goyang, Korea)oll A #9435l 5% AAdF ?—/\}
A-aAEE] AYFZ A xeA
HA TAE ANYF 100 g(FE T 13~14%)°) i)
201 9] B2 2413 52t 30°Col A A St 22 A
71 & 2712 AAG TS 121°CAA 12087 nstd i 3}
Atk 2FE Ao WF 329 A %L/\}ZJ](PL HE 2 GL)
2 2% 9 37 FARI(MP 2 MR) BAF7S 10%(w/v)
AE3st1 PLF} GLE 30°ColA, HE, MP9F MR- 25°Col A
aA ] F AT 5% XJ&E ?A}iﬂ fiﬂl H‘E ﬂw
=

50°C drying
oven(Jeio tech)oﬂfﬂ 48/\]7 Tt AxstA FES A AT
5% 9] A -2 AL E Mandheling 7 3 F(PL-CB, HE-
CB, GL-CB, MP-CB 3 MR-CB)& =A%t}

L BUFES M=
TAA-LAEE AN F5
coffee roaster(Genecafe, Ansan, Korea)ol| 4] Zul] 4 (235~
240°C, 12~13%3F 228")ste] ztzke] A5 7 9 (roasted
coffee) 2 ZA|3F & coffee grinder(Bazzatra, Gyeonggi—do,
Korea)E ©]&3te] Y 7|2 £330 dFA79 &
FEE T dFFEee id 9 24€ 55 A -4
wE AFA ] 208 & 7} F decoctionH & ©] 83}
2A1 7t Z¢F half volumeo] B EE =239 .2 ™ (over 90°C),
o #A](No. 2)5 °]&3te] TALE A AT AT FZof 7
AR (7600x g, 4°C, 3082 B84 IHES AA3
THe 5 9 $20x 3t 5F TR dAR-LA
AEAT ) dFEFEEE 2AATHAEEM A, PL-
CB-HW; =FgoHA, HE-CB-HW; 9AHA, GL-
CB-HW; M. purpureus, MP-CB-HW$} M. ruber, MR-
CB-HW).

NGESFEEY AFole vid B Z49 55 dAH-
aALE FFAT O 10819 F74(95% ethanol)S 7}38}aL
heating mantle(Misung Scientific Co., Yangjoo, Korea)
ARFEHS o83t 247 T FEF3H oM (33
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SUg 55 3 FAAZSC] BAA TR BE NBeF
% & (PL-CB-EE, HE-CB-EE, GL-CB-EE, MP-CB-EE$}

MR-CB-EE)2 ZA3tHth 3HH v &Ed AxuAlolat
Mandheling AFYFE A AFAT Y] d¢-FEE7
Ne-&F2E(CB-HWS CB-EE)S 27 A5l &4&
Hlw3ay] 943 ARURTOE A3 T

SIAIS} MR HA Ol SlALSE EHA

3% WA E 2FY T FAMA-ZAEE AT
ZHE ZAE AFAHY €5 ¢ @ EFEEY T T
HE 3E %2 Folin-Ciocalteu (20)& o] &3t &4
39t} = Folin—Ciocalteu’s reagent’} &2l Z A0 A A
7.9 polyphenol 8t8+El o SAHH Aol A =gt
o & WAEE Y E o]&ste] FEF AR 100 uLol &7

2l 2748 gA4s7] A8l 2% NaxCOs2 2 mLE 713 &
3EZF ¥vkg-A] 7131 50% 9] Folin-Ciocalteu’s reagent(Sig-
ma-Aldrich Co., St. Louis, MO, USA) 100 uLE 37} 30
L SA171 B wgAS 750 nmoll A 3o 2R Fak
3} &< F polyphenol®] &S Rt RFELRE
+ tannic acidg AHE-3te] S S & dFAT F
&9 F ZE9s IFE T2 tannic aciddl] g mg
tannic acid equivalents(TAE)/100 mg F&&2 YERN L
o & ZelH ol e Zhishen 5(21)¢) W ol we}
flavonoid®l] &Ze]E ¥F-3-A1714 flavan %=+ flavonol ¥l %
A7t FAs Jedle AS 98 o] &3ty A A=,
80% ol &H&S AFE-3l A3 Ag FEE AlE 500 uLe
10% aluminium nitrate 100 pL2} 1 M potassium acetate
100 pLE 7hgt & bAoA 4087 W3t HaEls 3=
k& 415 nmoll A A 3te] BFEE Q] quercetin®l thE mg
quercetin equivalents(QE)/100 mg F=&=2 eyt

S 3} o= kg3 free radical?l DPPH(1,1-di~
phenyl-2-picryl hydrazyl, Sigma-Aldrich Co.)& %4+3}
EAY 9h-3tH HAAE WolFHA gl AEEI A
o] ¥3}A H2=E, Cheung 5(22)2] WHE 383t TA
A-TALE FAY FE2E 5] DPPHE] Ao] oA
= AEE S48t g o2 et 5 0.2 mM
DPPH radical &) Al& 50 uLE 7}3F & A2 A 608

7 BFSAA wrgA ol EA T W3S 517 nmollA] 351
B2 49l ascorbic acidell ™3k mg ascorbic acid equiv—-

alents antioxidant capacity(AEAC)/100 mg FZE 2 W1,

AEte] ey
AHSST} SSHE Y
HAPFEL AT 657% 9 C3H/He, ICR ¥ BALB/c "}

()2 (F3)AE=(Osan, Korea)oll A 7943 3 AL5-Z0)
Yy Aed &3 AYFELE FgALE(Samyang Co.,
Incheon, Korea)& AH+3F3tAth gt ME2=4 2 nitric
oxide A4 A Ao A&EH RAW 264.7(murine macro-

phage cell line) AM|EZF= =4 LF238 (Seoul, Korea)oll
A BoFigko i) GenDEPOT (Houston, TX, USA)o A Y
3+ 10% fetal bovine serum(FBS), 100 U/mL2] penicillin
= 100 pg/mL9e] streptomycin®] /¥ DMEM ® X = A}
£3}o] 37°C, 5% CO. Bl %¥7](Vision Scientific, Daejeon,
Korea)ol| A 2~34 7tA S 2 AtetAA v datdoh =3
FATHE Y dF5H=l AHE-E lipopolysaccharide(LPS
from Escherichia col)= Sigma-Aldrich Co.ollA T3}
3, vlolEA 2 AW AEy = Al8-E EZ-Cytox cell
viability kit= Daeil Labservice Co.(Seoul, Korea)ol| 4] ¢
F3te] Aol AFE-3EAT

HAEY

nl3 239 A &4 lysosomal phosphatase 84 ZAE
£ 53 A3 =, ICR vk B7 o 3% thiogly-
collate medium(Sigma-Aldrich Co.)& 2 mL FY3FaL 724
7t ARE Fo A B vAE SRR E 5t A3
o] &3ttt mtE 2 A& 100 U/mLe] penicillin, 100 ul/
mL2] streptomycin, 1.25 pL/mL fungizone-amphothericin
B ¥ 10% FBSE &-#3F RPMI 1640 medium(10% FBS-
RPMD .2 AH&kaL 1x10° cellymLE EAA1Z] % 96-well
plate(SPL Life Science Co. Ltd., Pocheon, Korea)oll 200
uLA BF3}lo] ul= 2 92 monolayerE & A A A TH23). 2
A1Z7E F 235 A4S A AL non—adherent cell 2 RPMI 1640
medium©. 2 33] Al# g & 10% FBS-RPMI 180 uLe} A&
20 ILE 253t mj et ntZ2 A E AF5H . 24
Al & s AAS F-2 vtaZ SR 0.1% Triton
X-100(Sigma-Aldrich Co.) 25 pLZ M EZ =S &3|A1AH &
H]F lysosomal phosphatase®l] 712 &4 100 mM p-nitro—
phenyl phosphate(Sigma-Aldrich Co.) 150 uL¢} 0.1 M cit-
rate buffer 50 uLE A 7}3le] wkAlZth A| 89 vfa 29}
A A4S w-S 30% F 02 M borate bufferS 7}t A=A
Al713L 405 nmol A ELISA reader(TECAN, Grodingen,
Austria) 2 FFTE 54319 (24) saline tzwo] ot
phosphatase &4 < relative activity(%)2 YeERA AT

g HIAAMEE o] &g vlo|EA &2 BALB/c v
25 AFETA F T H o= spleens A E35t] vl
3kl 0.2% NaCl2 A5 A7 & F5T(#200) 0.2
o #3tq splenocyteE 345t RPMIZE 33| A3 3 th&
5x10° cells/mLZ A ZAE NS At vAAE &
gl e 96-well platedl] 90 plLA EFsl1 G T2

EZ-Cytox & & AF8-3 WST assay(25)E T3 =73}
HI A S22 5 of 3 relative activity(%)& YERA AT
B3 Peyer's patchS 4#& Aa¥ds €42 Yu 5o W
(2602 ©]&3te] S48 =l, C3H/He vk
Mete] 238 99 Peyer's patch® H&3 & nlasln
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S5 (#200) 0.2 o] 3151e] Peyer's patch Al XN 02 Z A
Atk AZAGNL 10% FBS-RPMIZ A H8}o] 2x10°
cellsymLe AXEFEE Z33 T 96-well plateol] 180 uL2
Fota 23] A A8E 20 pL Frhste] 543 vl
1 A5 N (conditioned medium)THE 3Gl FFAE
A A AMEEE T EFHNEE TY vl g
oA 353 O-g o7, AlF s 2510 cells/mLE =
Asked 100 uL® welldll #3}3l conditioned medium-S-
50 uL® #Hristel 69zt AulFStATE. AR 2] Peyer's
patchE A3 ZF#AY &AL g o] EZ-Cytox &4
10 uLE H7bskar 6413 ¥hEAIZ1 3 450 nmell A FE =S
S35t saline hET9] FFAHE F2Eol e relative

activity(%)2 ¥ AT}

Nitric oxide 44 AM|EY

359 WA 2 25 FAM-TATE AT 8w
I B2 2AE 45 AT E5 Z AL FEE] nitric
oxide(NO)9] A4 A& FA317] A3l UA 59 =
AR E EZ-Cytox &8-S AFE3led &R18131(25) saline
2ol 3t AEHEE(%)E EASITH 39 NO A
A5 RAW 264.7 cellS 10% FBS-DMEMe® A 1 x 10°
cells/mLE A3} 96-well plateol] 200 uL¥ EF3F t}-&
5% COsz incubatoroll A v %&F3led A EZS F2A| AT 124]
7 wjgA e 25 AASE AEE 10% FBS-DMEM
160 uLet A8 20 pLe 3HA Hrlsta 308 3o LPS(1
ug/mL)E A sl 24A)7F B¢t vl Th LPSE f =3
NO9| &7 Azu]e 35 dS 50 uL F3ke Griess A19F
TSR (27)E o] &3t 43t LPSAHE T tish JA&

(%)Z el A

HPLCE o|8¢t 7ol ¥ SE222At &hak 24

Aol = Tk BYEAES YeEE g3Ee]
At oju] & G A Jow NFF FAA
AT TALEARG T olE ARE T vk W
37} dold Ao7 d=3la o] AHE o WS 4187
flske] tHE A A A EA FEQ

Z BNt Ay A B4S 9% AA=E= YL-
9110 quaternary pump(YL Instrument Co. Ltd.)®} YL-9120
UV/Vis detector(YL Instrument Co. Ltd.)Z ©]-&3}%5 09,
E 22+ 2 Phenomenex(Torrance, CA, USA)2] Luna 5u
C18& A3tk ol &2 1% acetic acid(J.T. Baker,
Phillipsburg, NJ, USA)¢} acetonitrile(Burdick&Jackson,
Muskegon, MI, USA)E 1.0 mL/min®] #&0.2 AFE3IHE S
™ gradient 712 1% acetic acid®} acetonitrileg 0ol A
40871A] 92 : 8014 73 :279] Bl &= WA Z AL, 408 F-H
BHEAAE 73:278 TA] 92:8F MSA AT UV detector
o] 342 280 nmE AHEEH o Al FUFS 20 L=

25 10~1,000 ppme.2 &
TF AR -2A g AF7

]
225 FFug/mL)E =33

sl

S|
5
9 a5

e o

5

Ag Ao gk AR SPSS SAZZ 19 (Stat-
istical Package for the Social Science, Ver. 12.0, SPSS Inc.,
Chicago, IL, USA)< o] &3t Ad@d Ao Fvz 1FH
A5 4bEsla FEA+SDE Yo, BEakRA
(ANOVA)S A% & 28 S35 2ke] #2145 Duncan’s
multiple range testZ 7% 3T}

iz

u]

Zo

11| _T;_;'él-

ITAHES AL MFZ2 =M E FFFHI| | SUFES M=

ADBTFO 71548 FIAT7] f8te] AFoZ ALS
o] &7te AdF T WA oA 3%F(PL, HE ¥ GL)® &=
T TAH 2% (MP 2 MR)] AL EE o] &3ttt 77
AT oA o] A5 e HFd 55 5 sl
ol= | A]o}xk Mandheling 713 A F(green coffee bean,
CB)E AM&-39th 5% Adf/ TAM -2A 2 & Mandhel-
ing 7134 %(PL-CB, HE-CB, GL-CB, MP-CB ¥ MR-CB)
© B2 A 2 /g ad ATl T 10%E HE3)
310 F9t vl Este] ZAIsA tHTable 1). T2 S|
e 53 9FAFZ AT T dFAY FFEE
(PL-CB-HW, HE-CB-HW, GL-CB-HW, MP-CB-HW ¢}
MR-CB-HW) ¥ o &-&3Z&E(PL-CB-EE, HE-CB-EE,
GL-CB-EE, MP-CB-EE$} MR-CB-EE)E Z A5,
AlZYZTI M aE-AdFAT Y E+-FFE(CB-HW)%
et FEE(CB-EE)= ZA8th Table 1014 Yepd
vle} o] &L Algdlzyel BtE-ALAFERE 2
A" FAD FE5E] EFdA 253%S} ASF&FEE
2 10.3%E el ATE 3 AdF dAM-2A S E A5
AE ASole 2% TFF A -ZALE AYYF
AFAL7} 3% HA A 9] AFAF vE)| dFFEE
oAM= 21~45%, ol&g FEE9 A% 03~25% 7t
g gl E& Ao Yelg=d, o)Ed &oAe 2o
= TA S S FE AFe] e Ao A FHAY F
Table 19] 3tk ALl A AAgE ZAAH 55 A &] F2
S Stz TS Ad, @AY SR wEk SAEEE
olatA d2AAT FUg wlFA17H10Y) T T
TAA -TARE AFHAF7E HA dAA-2A LR AT
3lo

BFERTG A58 e 242 Yehiw 922 FAY 5

[Li]

U7 DAH-IMEE 57 E SoiFE=2 st
ol s
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Table 1. Antioxidant component contents and antioxidant activities of hot-water or ethanolic extracts from roasted coffee
of fermented green coffee beans with mushrooms or molds mycelia by solid-state culture

Total polyphenol

Extract” (mg TE/100 mg)

Total flavonoid
(mg QE/100 mg)

Yield
(%)”

DPPH radical scavenging
(mg AEAC/100 mg)

HW EE HW EE HW EE HW EE
Non-fermented coffee CB 1444044 156+0.04%  022+0.02" 0.28+0.05" 14.84+0.27 16.78+0.44% 253 103
PL-CB  1.374£0.03" 1.34%£0.03" 027£0.02" 025£0.02" 12.75+£0.42" 13.04+£0.81" 203 117
HE-CB 163£0.04° 151006 0.33£0.02° 0.28+0.03" 14.98+0.82° 14.77+0.86° 201 95
Fermented coffee GL-CB  12040.03" 1.18%0.07" 0.23%0.03" 020%0.02" 10.08+0.18" 11.04+061* 17.7 95
MP-CB  1.77£0.09° 1.41+0.06 0.40+0.02° 0.29+0.03" 1866+0.64° 1293+0.63> 222 120
MR-CB  1.794+0.02% 147+£0.09" 0.40£0.03" 027£0.03" 1824+066" 1322+056" 231 122

TE, tannic acid equivalents; QE, quercetin equivalents; AEAC, ascorbic acid equivalent antioxidant capacity.

VCB, roasted coffee from non-fermented Indonesian Mandheling green coffee bean; PL-CB/HE-CB/GL-CB/MP-CB/MR-CB, roast-
ed coffee from fermented green coffee bean with 3 mushroom mycelia (PL, P. linteus; HE, H. erinaceum or GL, G. lucidum)
or 2 molds mycelia (MP, M. purpureus or MR, M. ruber) for 10 days, respectively.

Yield (w/w%) against raw materials.

YResults are expressed as mean+SD of quadruplicate samples, and the different superscript is significantly different (p<0.05) in
each column.

<PL-CB>

<GL-CB>
“TARE AVYFERE FHAL Fote] AT AFA

g9 44 2 e FEE U3 F MY SR
o= ¥ 9 DPPH Attt 4 4752 Table 13 o]
e Aok |A WA FAA ] B 4
FEYNHA FAA-LAEE FFE

o] AlgdE2Td HEE-95F AT 44555 (CB-HW)
of Hlg| freldoz e F ZuE FHFS Yo,
EExolE g M= 35 WA dFAM A EE &
FFEE EF CB-HWET A8 AY 37t =2 4
gl 4= gtk 28 DPPH &2 AAS e dz
| HE-CB-HWET} {2502 Z7td &5 YehlA
Itk 3, g FEEAME F vy R
g% 9 DPPH A-fattZd 2745 BF ABUEF
CB-EE°l v} 3%2] WA FA-2AL8 45525
% g 348 Je ok 28y 2% S TAR
~uARE AFAT dFEFEE< MP-CB-HW<9 MR-CB
-HWE At 2ol il a-95 Ay we 359 vAl o
A AL E QFAS dFEFEE vEiA Gitst A8
= % ZY9E ekl AE CB-HWOI 18] 1.24), SR
ojlE T e 18] frojH oz FUtE TS e
Rew DPPH Afettizd £2745 % CB-HWXETH 1.248) 9]
AN FAo RS FAT = AN Table 1). 18}
NeHEFEENXE 2T IHT-IALE AFA 5
MP-CB-EE$} MR-CB-EE7} Al &t z<] vt

o
tlo

0

o
N

¢

o]

O o o H
2 g
I S

e o

=
28

<MR-CB>

E-95AY deE FEE CB-EE9 #4138 & 29
=099 ZR o= FEH(0.9~1.081)S Rol ALY o
4 A3st® DPPH Atz £2A%0.89)& Ve At
(Table 1). o]213t AH2RE AdF T Tl 23 A
AT nAEEE HEE-ALAYTF B HA FAA -3
A Eo gast R G4E ST = Aoz E9l
Hon, 749 $8(CB-HW, 25.3%; MP-CB-HW, 22.2
%; MR-CB-HW, 23.1%)9l = B3ata gHatslgdAdo] 31
H 895 Jehd Aoz vFo oy A dEHA
T AJA TN et EH2RE gats) #d RO
o] M 7heAde] v deS YeEE 2o 3y
At

DT TAR-IA S HF7 T SMHFESe| HAgd

WA EEe FA87] Al 35 WA & 2% T
A -AEE Q579 5 B geFEE2 BF T
Tl dFE=E SejAA AHESAT viaz 9], vle]
EA 2 ZAouy 24 5o dg2AoA degeFE=
deFEl v dAHeR e dE HEdoEX
NHEFEEY] ARARTGE B FE2HE 184 4
o] F2 Wg&yol] Bojshe AR AEHNY. dwtH o
= HAgAE AS5e SN E, S O R B gt

i
5o EA FFRL ARAT 2 RS FEER
2 2220 ¥PEE Rues)ss dAHE A9E o}
BT AR A) F484L Fig 1A9h 2ol Yehigl
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A) Macrophage activity
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Fig. 1. Immunostimulating activities of hot-water or etha-
nolic extracts from roasted coffee of fermented green coffee
beans with mushrooms or molds mycelia by solid-state culture.
Final concentration of sample is 100 pg/mL. CB, roasted coffee
from non—fermented Indonesian Mandheling green coffee bean;
PL-CB/HE-CB/GL-CB/MP-CB/MR-CB, roasted coffee from
fermented green coffee bean with 3 mushroom mycelia (PL, P.
linteus, HE, H. erinaceum or GL, G. lucidum) or 2 molds mycelia
(MP, M. purpureus or MR, M. ruber) for 10 days, respectively.
[, hot-water extract; I, ethanolic extract. Results are expressed
as mean+SD of quadruplicate samples, and the different letters
(small letters, hot-water extracts; large letters, ethanolic ex-
tracts) are significantly different (p<0.05) in each activity.
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Table 2. RAW 264.7 cell viability of hot-water or ethanolic extracts from roasted coffee of fermented green coffee beans

with mushrooms or molds mycelia by solid-state culture

Cell viability (% of contro)?

Extract” Hot-water extract Ethanolic extract

100 pg/mL 500 pg/mL 100 pg/mL 500 pg/mL
Control 100+0.87" 100+4.42**

Non-fermented coffee CB 95.51+1.19° 94.38+1.36" 93.68+7.57" 98.92+3.214
PL-CB 95.78+1.00° 94.61 +2.08" 95.74+3.42° 9753+4.98"
HE-CB 96.92+0.50 95.22+1.94"" 93.28 +5.29 96.61 +4.00"
Fermented coffee GL-CB 100.17+0.73 97.89+097" 95.85+3.98" 94.91+3.15
MP-CB 99.86+0.69" 96.20+0.62"" 94.31+2.42° 93.19+2.47"
MR-CB 102.77+0.42° 97.3240.90%¢ 96.63+3.01° 93.58+2.88"

DExtracts refer to Table 1, and control is only saline without any extract.
ICell viability (%)= (absorbance of sample/absorbance of saline control) x 100.
YResults are expressed as mean+SD of quadruplicate samples, and different superscript (small letters, 100 pug/mL; large letters,

500 pg/mL) is significantly different (p<0.05) in each activity.
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Fig. 2. Inhibitory effects of hot-water or ethanolic extracts
from roasted coffee of fermented green coffee beans with
mushrooms or molds mycelia by solid-state culture on nitric
oxide (NO) in LPS-stimulated RAW 264.7 murine macro-
phage cell line. Extracts refer to Fig. 1. [, only saline without
sample or LPS; M, only LPS (from Escherichia coli, 1 pg/mL)
without sample; N, hot-water extract; [, ethanolic extract.
Results are expressed as mean®=SD of quadruplicate samples,
and values the different letters (small letters, hot-water extracts;
large letters, ethanolic extracts) are significantly different (p<
0.05) in each activity.
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Concentration (ug/mL)
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Fig. 3. Caffeine and chlorogenic acid concentrations of hot-
water extracts from roasted coffee of fermented green coffee
beans with mushrooms or molds mycelia by solid-state culture.
Extracts refer to Fig. 1. [, caffeine concentrations; [, chloro-
genic acid concentrations.
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