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Abstract Regarding the facts that fat, which is easily oxidized, is
one of the major responsible factors affecting the quality of aroma,
and polyphenol compounds including chlorogenic acid (CGA)
contribute the anti-oxidative activities to coffee, we investigated
fat oxidation, conversion of CGA, and changes of anti-oxidative
activities according to the degree of roasting and storage of 60
days. We found that the amount of extractable fat by diethyl ether
is increased as the coffee beans are roasted longer. Furthermore,
the acidity values of the fat are increased from 8.91+0.16 to
17.81+0.11, and 10.37+0.27 to 17.93+0.09 in the medium and
dark roasted coffee beans, respectively, while it is increased from
4.47+0.11 to 11.89+0.18 in the green coffee bean after 60 days.
The CGA contents in the coffee beans were decreased from
310+8.2 to 282+11.2, then to 58+0.0 mg in 10 gr of the green,
medium and dark beans, respectively, and were not changed
significantly during the storage period. However, the anti-
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oxidative activities measured by 2,2-diphenyl-1-picrylhydrazyl
and 2,2'-azinobis-(3-ethylbenzothiazoline-6-sulfonic acid radical
scavenging assays were not significantly different among the
green, medium, and dark coffee beans during the storage period.
Furthermore, antioxidant reactive element-luciferase assay showed
that biological anti-oxidative activities were increased as coffee
beans were more roasted and stored longer. As the total
polyphenolic contents in the beans were significantly decreased
by roasting, the results suggests that other molecules, such as,
Maillard reaction products might play substantial role in anti-
oxidative activity and influence cup quality of coffee.
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A A AAFSR 7P Bo] wo] o|FofX|= AR F9
siuoltt, T3t Avle AAIFeR 7P de] Bol AFEe &
E24 polyphenol SHt=8 Thd i3t dox Aislr|s
S AFsle= dxZHA AFol7|= dltk(Charurin 5, 2002;
Farah &, 2008; Stelmach %, 2015). #A2] 7}g-de]o] wa}
H2E WA & A (green coffee bean)y= AX|Lufe] <]u|9}
2 guj 74 (parchment), ZH5-(pulp)eltt HNE (mucilage) F-+
S MAHol AXGEHZE AASL D2 vl F3E(endosperm)
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= Y= A AFolA RS By 71sA 4
F AES FYshe $=(Shimoda 5, 2006; Watanabe -5,
2006) 2lolE 79 AYFE FE roasting Ho] YFE 7HEHL
o|2RE ER F=3 FuSFEER 4H|FA "o} Roasting
A4& T3 AFAAM v 8% HAIY AP (peasy
smell) 5o AL Al ATE ofsske AtdsEe] 271
553 3, g g AR WHEEA Frk(Czemy 5, 1999).
Roasting®] 7+-2%=8F A7kl w} 73] Aol Sol3les A
BeS Wshr7led 531 79 & HA50mL) T °F 70-350
mg®] o] vk L#HZ Ad2] polyphenole 3}stH o2 H]
oA HYEA fAEH AHFH3I92 W reactive oxygen species
9} reactive carbonyl species (RCS)E A|Ad F= a5 2
I ol og ATE Bl €A AkKlatsky 5, 2006;
Nichenametla 5, 2006; Wang¥} Ho 2009). 15 polyphenol
o] 2 FE= Aol & 4#X chlorogenic acid (CGA)
(1,3,4,5-Tetrahydroxycyclohexanecarboxylic acid 3-(3,4-dihydroxy-
cinnamate)= AT A 2k] oF 66%E 2K AFE HE
3= A epimerization, lactonization, -5 polymerization
5ol 23] 3-Ocaffeoyl-y-quinide, 4-O-caffeoyl-y-quinide, 5-O-
caffeoyl-epi-5-quinide, 28] 3-O-caffeoyl-epi-y-quinide chlorogenic
acid lactones ¢ HE|E WHIAEH 7y An] Hslo] F3FS H
XtH(Frank 5, 2007; Frank 5, 2008; Moon 5, 2009).
Roasting?llA] amino acid®} Fo] Foll <) s}ehike-g o
7]& Maillard ¥+ 2oz WHel= AYE5 1 52 4
()

Q]o

A
T A AFEo] eWHA oF 800 F ool Fm|AdEoe] Ay
Ao} o|2HE FE8 AT HEHATHCzeny 5, 1996).
Maillard ¥H8-52 (Maillard reaction products, MRPs)y 2]#2]
A g %, F0 5ol IS vAE EEEA B Avak
S0l o3l MRPs7t 74st aAtksled S 2ha Qltke Ao B
HAtHBorrelli 5, 2002; Oh 5, 2017).

A" AT dAE] 7l s ZAwstE ozl Hro|
w} 7HEE AFE AV, PTR, T e EAJH, ogd]
oF, XX o= T oA rigE 457 vepllE A
T2 olga] A o3k BFE ZF2F Agtron 65-70 (AU,
Agtron 55-60 (P]T]%), Agtron 45-55 (T}=L), Agtron 35-45 (©]
=2]eh), Agtron 30-35 (ZX]) 5o2 EFIVIE Trh(de
Azeredo 2011). #Ad2] B:2 Gxj2|7t @ F4E 4lglo] s
3 GA7F Hallgtel wet whutet Frrb AR ExE)vt
Hall s #Au9] Ak AR 5te] HA ] AsiAA
Ht}. Roasting® #A¥= A4717ke] A4S HAl Fo7F Hs)
st A3 F&(cup quality)e] RolAA E thHofmann$}
Schieberle 2002). o|= 7ATe] Fr|dEo] FHstAY slshist
£ doA Ay oJartEo] AFse HEES FoEL UE
JEEo] FHEoAEA dojus @S F5T F AT A
1 FEEY 3 ®slel Algo] wl= Fwjefe

FHAAE B I7E ofele] dF tiEAR] FrdiEe] ¥st
£ A5t Aule] AAA Frjete] AaaAR Fgskal Al
= A& o|th(Kumazawa®} Masuda 2003).

7AV7E AT R e 2WIHE TEe o E &
g shekA] syt ARtEEd 2 S A Alske AT F
n gl Ao JEFE vAE FoF AREoRE FHHI )
(Gichimu 5, 2014). W& 2 Aor= AvAgEe] we i

—

3= F=s7] 93l roasting A=E EEIs Ay 9FE E4
ste] BastHA] 7T Fw|e] wslel #A-o] & AeR 4
st= AT Age] AskE 717k wel AFHacid value) B ¥
AksHE7H(peroxide value)?] W3S #4319 AT\ EF=E
F=5 B4 F 799 ks el d3s = CGA
o] Wsie} ksld S AseE B AxAESH R EAs

At

AE LWy
Coffee A& 2 Ay &

A AT A8E FEH|oME Coffea arabica var. tipica %
S 73T A 22" 7S mediumd darke] F F
o2 YAt Mediume $I3l14 WFEF24 22E](Tachwan,
Bucheon, Korea)Z 210 °ColA] 10%, darkE $I8lA 210 °C
oA 158 % roastingdlSith. YFE 351 8l AT
7](Melitta, Tokyo, Japan)=2 Zopr] F2-s UHE &7]q ¥
Azt F717F & B8R=(20-25 °C) Gl Asisith.

dggt 27M AFIFEE FE3] M= € 10g
9] AFZE beakerol]l ¥ 95 °C /5 50 mLE 7}sle] 287+
wRksPAA Av| o] AEE FEEA FEo] b 79 1
Fig AAsE] 8l YAt 45de AT Aede
A AZefE2H AL 93] 045 um membrane filter
(Millipore, Merck, Darmstadt, Germany)E SIA|AA vlA| 3L
FES AAAT

Apake] A48 £4

A = 4 A 2t ksETE £

EAHS ug} Al th(Korean Ministry of Food and Drug
Safety 2017).

A 4

vl ZF ADEL 10 g8 B3] Do}l FAE o= 870l
ol 100-105 °Co] AZx7NoA A7 1A%g $ HAIAolE 9]
A 2]8]3L Soxhlet F2=]9)| diethyl ether 2 60 °ColA 8A]
v FE3AT FE0] B etherE 50 °ColA FEA7]1
100 °CellA oF 1AZF 712 § 8719 FAIE ot 87]9 &

obgls 2AYe] FAE St

AR (%)=F=E A FAREFA)*100

A4 1 g& Tslsh=dl a3st KOHY mgr & AE 59 #

[e]
oM FEslal APEF7100M hexanes TEFTHRE AAST &
de AWAIE 1 g2 B3] Yo} ethanol:ether (1:2) =4 10

mLE %ol St} Ad WA B w7 1% ElEX
2|l /ethanol 8-S A|A[eke 2 sle] o] 30z 7+ X4
W7k4] 0.1 M KOH/ethanol ¥ 02 AAgc), Ao AR
0.1 M KOH/ethanol®] F3|(a)ollA] vlr&7ge] AMS-E 0.1 M
KOH/ethanol®] #3|(byg thad] 21& 33 AWHE ALttt
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Ab7}=5.611x(a-b)

A 3AstE7}

IstETE, &, A Tkeell &8t Kl frel=le 129 3
YFFT(megke)s Y371 8l AFNA F=3 A AA
1 g& 29} acetic acid : chloroform (3:2) 2.5mLol| &7+ 7k
afo] olx 3} KI €9 0.1 mLE 7PHA E£80] 4L o

T2 3ol 1057 WX sla & 3mLE 718k AlAl EE

AL Ty AEAY 0.1 mLE AAFCE 3lod 0.01 M sodium
thiosulfate ¢} 2.2 HAGFc}t Z Ao ALEE 0.01 M sodium
thiosulfate?] 9] F3@)ollA vlEHA ol AFE-E 0.01 M sodium
thiosulfate} €] FF(b)ZFEH the] 21S B3 FlstE7HE
ALk T

FA3FE7 Hmeq/kg)=(a-b)x10

CGA9 B%F

9] e R BE AndTor B2 FET A9 F=
H CGA®l 24 3 CGA ¢ s}tz wislo] ofef] 4=+ ot
E OE AEES B8] A8 A AgE stk A A
= faiA FE28 AFAIE ImLel 0.1 M HCl/methanol :
chloroform (1:2) 2mLS 71t ALl 3087 E50)4 4
5T}, Chloroform &8 F3te] YAESRIFHRTNAN &
gal &ds] Axrh o]Fo|A7] Mol AZE 0.1M HCV
methanol 02 mLo] =t} NI 2ZvlETaHy] S 3]
C18 column (4.6x150mm, 5 um)°] AZHE Agilent 1200 LC
(Agilent Technologies, Santa Clara, CA, USA)°l| AJEE 10
uL FAskal 40°CE frAsHHA o] &4 = 10mM HCI:
methanol (9: 1) 1mL/mine] f&AA Eo=He ELE5S
374 nme] oA SHEE ZYSIAUTE CGAS AHEAS
#3814 CGA ¥ FF(Sigma-Aldrich, St. Louis, MO, USA)Z
10 mM HCl:methanol (9: 1)°ll =44 Z93}] CGA<] retention
time?} EFFA-S AU

JusER 23
DPPH radical 2715 24& S4317] 918 Kang 5(2016)°]
WHF Katsube 5(2004)°] WS A5 S0 5 AAEI01
th AT FEEE Go|2FE A% A3t 7 s wEoA
50 LA S 3l 96-well platecl] EAT}. 37]el 2,2-diphenyl-
1-picrylhydrazyl (DPPH)/50% o€k 200 uLE Y3 30E7F
A2oA] 9hgERdTh. 550 nmellA o] 3% WHelE SAs] 9
3 Multilabel Counter (PerkinElmer, Inc., Wellesley, MA,
USA)E ARE-3IST). Radical 2AEA3S AlXtslr] $I8 AMg-st
2]o]t}. Radical 271843 (%)=100x(A-BYA, 41714 A= control
(A& flo] 243 DPPH radicals®] 3%4%) 28]3 B & A&
o} Whg-3k & radicals®] S-4=olvh. 7F A8 tsieyd 4
= 3 v AT i +SD.E FASHI

ABTS™ radical &27% 42 98] WA 22-azino-bis(3-
ethylbenzothiazoline-6-sulphonic acid) (ABTS) &2 WE7]
3] 5mL 7mM ABTS/dH,03% 80 pL 2.45mM potassium
persulfates 7 Wi W8 xjeket AJu|R A2o00x 12417+ §F
53l ABTS radical cation (ABTS™)2 AATthRe 5, 1999).

==

=, gl 734 nmol A9 =7t 0.7°] H== ethanol
2 343t ABTS" 1 mLE 50 uLe] A&7 B0 &=
gl FHO €3 30%7F vortex dFITE sE O ¥kS ARl
T4=E 734nmellX F430ATh Radical 275 =
71 fle AHellr A% 7kt vlaste] WelE 4%
&2 AT BE AN 7} AsE RES 3l
gakaict.

Antioxidant Response Element (ARE) €4 42 98| Al
o] ZHIEF] HepG2¢ll Antioxidant Response Element (ARE)-
luciferase/pGL vector® transfectiondlo] & HepG2-ARE cell
(Woo 5, 2017y ARE-314] luciferase reporter 412 F13Y51A
o} 245 95te] WA 6-well plateollX] sub-confluentdtAl &
HepG2-ARE AIEZ 0.5% FBS Z7olA 1247F 52t serum
starvations AlZl ¥ AJEE 100 ¥ 500 pg/mlLe] F=2 12
A7 A28 Y. Luciferase activityS 2793617] $13] Promega
AFo] luciferase assay kitS ARSI o™ Ag HPHL ite] A
BAE with &, AEE 3mL ice cold PBSE 23] AlZ gt
% lysis buffer® AEES Zo] AE FZAE AT o] FZ9
10 uLE luciferase 71487 A& % TD-20/20 luminometer
(Turner Designs, Sunnyvale, CA, USA)Z A& =A3199H.
7} 273 3+5-L bicinchoninic acid protein assay (Pierce Biotech.,
Waltham, MA, USA) Wiog 24% child Frg 7]3&og
B BAEE s o] FANETE AREE vector
controlelA] B2 S 1= SIS wl 3wl S7sI=A] Wi
2 Axegon A tIZFC 2 5uM Sulforaphane (Sigma-
Aldrich)®] luciferase 47 71E02 ohA] BAsAY. 7+ 4
= AEY 33 whgste] $43% 3k £SD.E FAISITH

Ay FE2E2 £ 3E F¥(total polyphenolic content, TPC)
=24L Q9 4 Ay FEF9 F HEdES Folin-Ciocalteu
AleFo 2 =431 th(Kuhnen 5, 2014). B45 93] 1:1002
SAE AJE 100 uLE tubedl] AL of7]0] Bro]&e]| 1:57 3
2338k Folin-Ciocalteu A1¢F 15 uL & ¥ 42 & A4 5
B 7+ WkSAIZ ) o]o} 50 ul 10% wiv sodium bicarbonate
SN FolFal 4 £ o F2 ALolA 5 F7F vkg & b
SES 96-well HHO R FFEC] WSS microplate reader®
593 nmellA] SA3ATE vRgdo 2= A|RE AlQstal 919
RE &d0] So7F RS AREsilth TPCO AFe <1l
gallic acids ©l-83+ FF=4E AoH o] oA A& mL
g TPCO] 2 pg gallic acide] Fo2 IS

I = > o

A4 2 uF
A7+ S AR k] s}

YN0 2 roastdl YT ol B rhEe EEF ] A
Ag71700] Aojdas Avle] Fu7h wsksle] 7Avle] F4
(cup quality)e] HojxIth. #Au]e] Fnwstel Add ¥st 5 A
el Atstel]l ogk o]F (rancidity)’} 7Y $83 918 F9
SPE Fgskal(Vila 5, 2005; Smith 5, 2004) F& 7Fsdh
A, Aol AF 9 aikstETE Wsks 24l 719
o)A diethyl etherell ¢J8l FZE= AHbe] ke 3 whE A
oA FEH]o} A ABF] Z-$- 10.84+0.12%, medium roast
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Table 1. Lipid contents in the roasted Coffea arabica var. tipica extracted
by diethyl ether

Green bean Medium roast Dark roast
10.84+0.12% 14.09+0.07% 17.37+0.03%
20 -
15 |
)
3
S 10
3
Q
<
5 i
o
0 10 20 30 40 50 60
Days

Fig. 1 Changes of acidity values of lipid of the powdered coffee beans
roasted at different levels during storage at RT. Green coffee bean (O),

medium roast coffee bean ([J), dark roast coffee bean (A) were
powdered and stored at room temperature up to 60 days before analyzed

A9} dark roast V5= Z7F 14.09£0.07%, 17.37£0.03% <]
F= 7Fse ANEES YERITH(Table 1). o]#g @42 7
T Fo] Yo EAlske Aol dxe AHE Bl AT
ZHo] 3EH0] roastinge] Q] ALHEEE 79 AT w2
7158] PAEE AS Hole AE #Ho] itk webA
roasting®] O @Wo| ¥ AFLFE ggol oMz Ao F
Zo| t "ol & F Ueg ovuske Aol

AT AFERE FETFs AW T A VSeo=
Fol FHHAE 2L e Blo] Bl J5(Gichimu %,
2014), RO R Coffea arabicadl= e 15%2] AWrakas}
Coffea canephora (Robusta)oll= H+t 10%2] AWg=Fe] 2ol
7t AT V|sEe] FFE PIAL U E T Utk 2 A
oA Arabica Ae] 7AZRFAL °F 17% BE=E A8 A
el Abslel o)t Wsle Avle] Fwld F &
TF U AdST 5 St} 53] roast @ AFell= I #
A o AR A Fol A w1t viEEE
A Age] Abslel] GES wE ik mEA B AelMe
A7 B AT 14-17% FEE XA 5= AW (Table
1) 2ks7b Aol Fuldsle] @aks vE F dvke 7KES Al
$oL e AT} roastdl AT TFFolA FES AW A2
AAke] wstel #kslETRE S45ISITE Roasting 71 A%
o] 8o} AF(Coffea arabica) 71HELS] W= 4.47+0.11
ojR ot A7 Bt A SVl 6097k A Fell=
11.8940.18S YEpfo] € AT o] 79w Age] 4
TP &Aoo 2 2718 BT Medium roast 95 7
Zo] A9 7k A YE 8.91+0.162F roastingel] 28] A7t
7h AeA Boaid e SRS B A7 271 309
7He Ab7ke] folAQl WskE HolA b 60Y Fole
17.8140.11% dark roast {77132 2ol| 4] 17.93+0.099} A

=
o
o2

3t 2] A71E Bt} Dark roast 952 AYELES s
A 271l 1037027004 A7 B9F X&How S}
=2 BtKFig 1). AY AFAME A A7ke] WElh 79
ST I dem 1Y 7] AR Fdelx Ak
1.9 oA 23 A= dlol] WHsekA] g5o] BarEo] Iuk(Speer
o} Kaolling-Speer 2006). 22} A5 AFE roasting 7F-g
T2 B8 dElR 6047 A2 AAsk - AT B
Bz A7te] W3l 4.4740.11904 11.89+0.18F Z713}k]
AT)TS FEHH W23 AEHO0 R As) o]Fe] IS &
T Uy gxg] A7kl 71 dark ¥9FE mediumYFol H)s)
WPE AEHe g2 FUKS o USTh ol EAE Az
o] 445 Ay AT Il Aol ¥ Wo| =& E o (Toci
5, 2013) AW AHE A7 AoE At

Aeke] #AEE7FE A, medium 95, dark ¥5olA 60
1 7ke] AA7|7F Bt BT vl o2 JePHthEs
JAAD. ol AFPE T2 bstEdd o) FAitskErT 4
Aol AMsllel Aoz FHE)

o

d

AY roasting 243 P77+ 5] CGA ¥t
on] o8] AFolA HiE ule} o] AEE roastingsl= 7
AellA AT polyphenol dEE°] Aksl = gHkge] 9
3 Zagitka delgdth(Farah 5, 2005; Perrone 5, 2008). &
Ao = roastingd =0l whel YFollA] FEH= CGAS W
kel mok 60de] 717 B9t dojul= CGASl W3t 52
BB Q8] ATLTE B271E ZobA] Aolx xAshH
A 10g8] ATE ARESt 50 mLY] 95 °C SR/RFE FE3}
o] TkE 7y)o)] EAsh= CGAS 33] whEsle] B3 hFig.
29} Table 2). A¥ AF HFLREEH FE3 Ayl F 310
mg ¢ CGAZ} BT 22 WHOZE medium #3450l
A BY%E CGA TFHL retention time 7|5 32.9% oA
|25 peak HAS ¥wd wf 280 mg AE=E AT M|
F 10% A& 743t Zloz Yepdon) 210 °CollA] 104 roasting
A AL medium roast?Th 210 °CollA 158 71483 dark 7]
9] 739= CGA9 T FA3M 7Haste] AF2 CGAT
ol 2% Axl 5.8 mege FABIGITE SHIEAIE AFolM
ZHe B4 T A a=ZeEaEgelA 131583 41.63%00
UERE peakS2] W& AT HIWS)] medium 7oA 70
2 50mge & 77t F7eI ot dark FFelME 012 2 0
mgl 2 tE 7HAEiT). ol el A2 CGAZE |oll <8 &
FHRS- A3} TFSo%]= chlorogenic acid lactonesE°]t} CGA
FUEZL oA dojul= transesterification W3-l 2J3] W&
A= CGAS| ol BZAEY 7FsX(Farah 5, 2005) 77| W
T2 AEEC] CGAY &2 oA FEH= 7RSS %
g = Aok 3, A9FY roasting®] A4E o] dark roastE
7FH medium roastol|A] S715FE CGA2] ©]A &AL lactone
E2 FH5e EZE9 4o CGAY I F43] A3t
(Fig. 2).

7FeE AT AT A7 5% CGAY ¥EE 4517
8l ATLTFE FH7E dobx] AddA 60Y 7F A7FstH
A 10 ge] AYE AMESEt] S0mLe] 95°C FHIE FE31
T Adle] EAlslE CGAE ®Elshe 279 dA A=2vE
Zetel] fa)] fojxl ARvkEI o5l CGAE medium
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Fig. 2 CGA extracted from the brewed coffees were separated by a C18
column. Chromatograms of 1, 7, 30 and 60-day samples of the medium
roast (Medium) and dark roast (Dark) coffee bean are superimposed to
show the changes of CGA (indicated with an arrow) concentration during
the roasting process and storage. The chromatogram of CGA from the
green coffee bean (Green) representing 100% of CGA from coffee bean
is shown on top of the figure

roastt} dark roastollA] 60 7+e] AR7|7F FQF WHE} glo] A
S 7MEERNE W] TEE fAISIHoH ARrlEad HA A
A717F Bt w3} glo]l fAHA(Fig. 2).

A V59| Roastingdll B2 FiIs1Eg ] W}

Ay FE&E9| st &AS DPPH ¢+ ABTS' radicals 47
Fo2 FAsA AFFE= 01, 02, 039, 0.78, 1.56,
3.13, 2 6.25% (v/v) ol tH3 radical 4~75S DPPHREA] ol A]
£ AT bE AEY HwT o] foldoz 24% =
0.33% (v/v)e] EC50%2 YEA g2 YFolA= roasting =
Zouf A7k 3 glol fAKSE 0.41-0.44% (viv)e]l ECS0

Table 2 Changes of CGA concentration in coffee brewed from
differently roasted coffee beans

Coffee Bean CGA?
Green 310.1+8.2
Medium
1-day 282.4+11.2
7-day 252.9+7.5
30-day 252.8+12.4
60-day 280.4+9.7
Dark
1-day 5.9+0.23
7-day 5.5+0.18
30-day 7.9+0.56
60-day 6.2+0.32

?CGA concentration in mg/50 mL of brewed coffee from 10 g of coffee
bean

£ ®WthFig 3A). L2} Fig. 3BolA HE nHle} 7o)
ABTS™ radical &7 A5, 7} roasting 2719 AF, 18]
LA 717 3 glol ARl YRt o] AFEE v
Fo] B uj MBEAEL 228 FHY A7 2 o
T W] 23 AR fAEHE AR dAdETh

M3 oA AT, medium, dark ATSFEES] sl
S 24371 98l ARECl luciferase XA 4% reporter
assay system©] SHHH o2 {A|E= HepG2 cellol] 7} F=&
£S5 AFZIE 100 FE 500 pg/mLE=E wijx)o] AL 12
A7 %o luciferase T2 S-S é_xg S}3Ath. Fig. 40014 =
I o] ArE Ao 93 luciferase?] WS roasting®] T
AYA4E 27 7|7bo] AojdrE FEEH R =74 Y
witt o] A¥k= o] DPPHS} ABTS™ radical 22715 4] 2
Feol= WiEE dIo]7] " ol d4FE dA+E st
2 YA HAAZAME olof] 3k A O Z Maillard reactionol]
ol =T AT melanoidinEe]l &S VIHE 7HsES
Azt 4= 9lom, o] EFo| coffee bean2] roasting ©] Ao
AL2 a8)3 AR 7)17F B8 950 o wo] AR ALY A
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Table 3. EC50 values of coffee extracts by ABTS and DPPH scavenging assays

EC50
Green Medium Medium(60)' Dark Dark(60)"
ABTS 0.37+0.14° 0.32+0.015% 0.33+0.017* 0.32+0.026* 0.32+0.032%
DPPH 0.3340.02° 0.44+0.13°¢ 0.45+0.006° 0.42+0.023° 0.41+0.01°¢

bstatistically significant with p <0.05
*°no significant difference among samples
'60 days after storing
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Fig. 3 Anti-oxidative activities of the coffee extracts. (A) DPPH radical
scavenging activity, and (B) ABTS" radical scavenging activity. Results
are expressed as percentage mean+ SD (n=3). Coffee extracts from
green bean (Green), medium and dark roasted beans were freeze dried
and dissolved as 50-fold concentrated to make 0.1 to 6.25%(v/v) solution
in the cell culture media. Roasted beans stored for 60 days are designated
as Medium (60) and Dark (60), respectively
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et al. 2002; Dittrich 5, 2003; Samaras &, 2005; van Boekel
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Fig. 4 Induction of antioxidant response element (ARE)-luciferase
activity by the coffee extract treatment at concentrations of 100 and 500
uM/mL on HepG2 cells stably transfected with ARE-luciferase reporter
vector for 12 h. The normalization of the luciferase activity was
performed on the basis of protein concentrations extracted from the cells.
The data were collected from triplicated samples and expressed as the
induction fold changes relative to that of the vehicle vector control.
Roasted beans stored for 60 days are designated as Medium (60) and
Dark (60), respectively. Sulforaphane (SFN) was used as a positive
control to monitor the assay system
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Fig. 5 Changes of total polyphenol contents in coffee beans by roasting
and storage. TPC extracted from 10 grams of the green, medium and
dark beans in 50 mL of distilled water are presented as equivalent
amount of gallic acid. TCP contents in the beans were not significantly
changed during the storage period of 60 days. The statistical differences
(p <0.05) of the TPC contents are designated with different letters, a, b
and c, on the graph bars. Same letter designates no significant difference
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T+ S 9JuFth(Delgado-Andrade 5, 2017).
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