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Abstract

The effect of roasting intensity and extraction time of coffee bean on the antioxidant activity of roasted ground coffee
extract was investigated. Coffee was roasted at 185°C using a rotating fluidized bed roaster for 5.17 (medium roast-
ing) and 6.00 (dark roasting) min, respectively. Both roasted coffees were extracted in 90°C hot water according to
the increased extraction time. Until 20 min, an increase in extraction time significantly increased soluble solute, caf-
feine, brown color, and phenolic compound. The soluble solid and caffeine contents showed no significant difference
among medium- and dark-roasted coffee extracts. The brown color intensity and free radical scavenging activity of
dark-roasted coffee extract were higher than those of medium-roasted coffee. On the contrary, the total phenolic con-
tent of dark-roasted coffee extract was lower than that of medium-roasted coffee. The free radical scavenging activity
of coffee extracts showed a positive correlation with brown color intensity, as well as total phenolic content.
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£ 8371 flsiA= v (roasting) #H8©l
ola, AT FH vt} g MAAR S AH B
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B A A3 AY] YF= olHIINCoffea arabica
L) %< Ba&# At Brazil santos fc cerrado 713](GSC
International, Seoul, Korea)E AF&-3lt). v A& E32]
uj 1 7] (RFB-1, Esso Coffee, Daegu, Korea)S A3} th.
AFE w71 YHE2E 185°CoA] FUsh & Sujz
(medium roasting)< 5% 10% &< Y3t UF2=
245°CoN A Wil S v Az, 7wl (dark roasting) 6% &
ot FHste] WF-2x 252°ColA v mhxlTh i E
A= A2oM TS| YA & ZoldAl o ® Wit
€ FEgH dFulgo Yol 20°ColA W HaAstSit
Y Ades d2olA 3A17%F dlEst & A9 2eikly
(M20.07, Petra Electric, Metzingen, Germany)E A& 3}
315-500 pm F =2 YA} A7|= Bt Ay FE
AR 2] F2UHES AR SR e AT

T AR 10 g& o Hof B8s & %7} 90°CE

FAEE S7FF 200 mLoll Eo] 5, 10, 15, 20, 30, 604
7V 247y &3 3 g S A ASte] & A7l mE A

2
Azxe T 1P FAE FHst F=299
i TS FeraTh B AN FEEC] 71 3=
high performance liquid chromatography (HPLC)
S AFESFA Y. B4 2695 Separation module 996
photodiode array® T/J ¥ HPLC A]Z~%(Waters Alliance,
Waters Corporation, Milford, MA, USA)S A}&-3}%t}. 9]
o] A& Eclipse XDB-C18 (5 pum, 150x4.6 mm), 2 &
2EE 35°C, OB 03% gL (7:3) £F
A {22 (0.8 mL/min, detectors= 274 nm, £Y F o=
10 pLZ FA 3T 7HQl 52 3,7-dihydro-1,3,7-
trimethyl-1H-purine-2,6-dione (caffeine)S ZTTELDZ AL

shol A4ratsic.

LM, & HSSEE B % RRIRiC 2718
A FE2E59 2 == Whatmann No.2 oA =2 o3}
ool 1008 3)A S § g
(UV-1201, Shimadzu Corporation, Kyoto, Japan)S A}-&3}
o 420 nm®] FFEE Ytk A3 229 F 9
E3l3tE &% 42 W3 E Folin-Ciocalteu < ©|-&
3 tHFolin & Denis, 1912). AY FZES ZF7{FF9
508 8]2sk A]R 1 mL¥} 10% Folin-Ciocalteu £ 1 mL
< Tt Ao SEZF AT T 1 mLe 6%
Na,CO, &L 715te] ALoA 117 vhgAIA B33
Al(UV-1201, Shimadzu Corporation, Kyoto, Japan)Z
725 nmé] FFEE ST FEedE SREANS
AHEste] Z HlEsigtE S AASIRAL, FEE mLe
pg chlorogenic acid equivalent (CAE)Z U EFY A tHKim
et al, 2015). =tz 2ALA4LS  1,1-diphenyl-2-
picrylhydrazyl (DPPH)E AF&-3led HE ¥ Blois YHO=
=73t thBlois, 1958). A3 FEES 508 3]4¢ A8
02 mL#% oe-E 2 mL& £33 0.2 mM DPPH &<
0.8 mLE ¥2 § A2l 307+ WHEAIA EFF =
(UV-1201, Shimadzu Corporation, Kyoto, Japan)= 517 nm
o] FHEE SHY. dzte AE gl SFFE
ZFeFAL, el 275 (%) (1-A182 F3=/mz
T2 F3x)x 1000 2&) AAtalAdtt.
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2 SPSS (version 11.5, SPSS Inc., Chicago, IL, USA)E
A8 2., paired Student’s t-testZ S|} Z3ul A
AT k] Fo) S AT A TH(p<0.05).
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America (SCAA)®] #7715 Agtron Roast Color
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(Farah, 2012).
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UTh AL2ollA GAIZE wj T AT A 2ol A A
gk Ago] vl 84 AP EH ALY EHol o
Hobal ®3(Toci & Farah, 2008)% A ®/F,
ZFR A (185°C—252°C, 6%)S BE4] 22E7)
ARgEle] FHIA (185°C—245°C, 5.178)2 72+e &9
1Zste] Wil AI7HS 59 Zlo)7] Wi A¥E F&
Frolw g 2ol = vreh A ekt
Fig 1BOlA Ko] Zujdz 7jdd 7w
s AF, 20 5B/ 7HY el |
7}oP°i°1Jr I o]FRHE &% Few B
90°Ce] oAl 30% Fb FE3
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2 o 2 g AL N
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Bel AX3FFtHKim & Park, 2006). 71912 A
F2HE L] gito) s FZFo] o] FoR| L, E«ﬂ% =
of gk &3l =7t 7] wiEel wid Axell IA FAFlol

90°Ce] Eof & &35 202 BtHKim et al., 2007).
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Fig. 1. Soluble solid (A) and caffeine (B) contents of medium-

(--o--) and dark-roasted (-e-) coffees extracted in 90°C water

according to the increased extraction time. Data were means
and SD of triplicate measurements.
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Fig. 2. Brown color intensity (A), total phenolic content (B),

and free radical scavenging activity (C) of medium- (:-o-*) and

dark-roasted (-e-) coffees extracted in 90°C water according to

the increased extraction time. Data were means and SD of

triplicate measurements. “Statistically significant differences

between total phenolics or brown color intensity in medium- and
dark-roasted coffees (p<0.05).
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, amino-carbonyl
iHg-ol o] AAEE B4, FEEAMN] EeiE 2
trigonelline ¥H-g-oll ]3] A ¥ th(Lee et al, 2013; Eun et
al, 2014; Liang & Kitts, 2014). ¥ g oA amino-
carbonyl RE-g-oll oJ3)] A E = 7y Helrold-2 ZAl9]
At zb shEEA ksl S 7HItHBorrelli et al,
2002). B3, Fe A9 2 BE Folle '] I
HAA S22 whgste] A E glycealdehyde 3
glycolaldehyde 52| 74 EZo] aitsl 43} a3
7} 2AtHRhi & Shin, 1993).

SHl A e An EEe] & Az ©E F H
=3hetE S 746k Fig 2Bl YeRSlth Sl
H AFE G5 FEAA 1587 E F dEsitE 3%
o] §43] St ey 1 o] FHE = el FUkeHA &
AT Wil A E Av = 200274 F dlEshdtE
o] M3 Z7ksldth. 90°Ce] EolA] 30% Ft &
FE3RE 2SS, TNAE AT F d=sEE ¢
363.4+35.56 ug CAE/mLo| A2, 7l A= A3+ 300.
3141 pg CAE/mLE Jeht Suld 79 ] & dl=3tdE
ol 17.3% =Skth =, 2 Eete W2 Fuljdd 7
vlo] F HEstgs ool AuidE AR folFow
A Y tH(p<0.05). ol= 719 9] #lsA stgEe] 4
el 71Q1gk Zlolth. ALl A=A FES ol o3|
el =] 7] woll v vt A Algbe] Aes 203
Fol Zadtta dvbygo g dex JrhKim & Han,
2009). 53] ER22A2 v I Foll Eoll ofsf {7
HallEo] & slsstge & 4ol =A 7] gttk(Farah
& Donangelo, 2006). T3+ # 3] 2] =2 phenolic acidQ!
caffeoylquinic acids, p-coumaroylquinic acids, feruloylquinic
acids 5= WA FHAHA HA E3) Fh(Farah et al.,
2005).
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Al S7Fet oy 1 o] Fell= Al Wl glddtt. 90°Ce]
EolA 30 B T8 FEINAUS A, FudE AT
F=E2 DPPH FE2HH 2 69.8+1.26% AL, 7
HAE AdE 853+1.21% A8 AR ¢
PR 2 e A ] fEjgttZd AAGA o] Sl
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7w e] kst G AT Sodde FEREAL T
ZEvs A& vl Fg F amino-carbonyl WHg-ll <]

) AEE 2 BA0) o3 ZAow ®BiH v UTH(Lee
et al,, 2013; Eun et al.,, 2014; Liang & Kitts, 2014). 53]
amino-carbonyl ¥Hg-¢] 7 AAJEQ] Heloldo] 7
kel 58S Bf3Etal AL (Borrelli et al., 2002), 22}
o|e] gitsl E3h= ]zl MAlgoie] gt S A
I F& AYolE A& 7Rlste Aem dueA ot
(Morales & Jimenez-Perez, 2004; Morales et al., 2005).
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Ao r e dAYE Qs FYHEe A FH=
22 Wk gakslE S Zhs A B4 AA AP EJT
(p<0.05). gt Avl= FAr7He] A& Qe Z2H
59 B 7F dojut 1 ghge] Yozl Zlof Hls 244 =
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A=A F, 153 3= Al Sz dd Ave 2
A B s shete e s Beo R Qe frg
e Ao 2 Afol7t gldTh AT 9 kst &4
2 A9 FEE9 A SRRt ofyet 244 54 3
g3 AulE gitte g A ATK(Suh et al, 2014). B3 6)
A AN SEEALS] 4R Qs F dsd s=E
FaFo] ZFASFAIRE amino-carbonyl WHg-of 3t ditalE
717 shgrEe] Ao R Q] {1 AT ] Fgitkst &4
IR FA =AY 288 FHetal BAE v §lof
T-¢] At A5k tHNicoli et al., 1997).
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Table 1. Total phenolic content, brown color intensity, and free
radical scavenging activity of medium- and dark-roasted
coffees extracted in 90°C water for 15 minutes

Roasting Total phenolics  Brown color sclz\zflgrllgilg
intensity (ng CAE/mL) intensity (A,y) activity (%)
Medium 311.3£2.33""  0.50+0.065° 66.5+12.09

Dark 238.5421.66"  0.64+0.057" 71.0£7.07

YData were means and SD of triplicate measurements.
"Statistically significant differences between total phenolics or brown
color intensity in medium- and dark-roasted coffees (p<0.05).
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