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Their Antioxidant Characteristics

Eung-Jung Ji, Kyung Mi Yoo" and InKyeong Hwang™"
Espresso Korea Barista School
1Department of Food and Nutrition, Research Ingtitute of Human Ecology, Seoul National University

Abstract

The objective of this study was to evaluate the antioxidant and physiological The objective of this study wasto evaluate
the antioxidant and physiological activities of organic and inorganic coffee based on flavonoid composition. Organic
and inorganic coffee varieties were prepared with Brazil arabica bean and Columbia arabica bean, respectively. Color
values (Lightness, redness, and yellowness), mineral contents, total phenol content, 2,2-diphenyl-1-picrylhydrazyl
(DPPH) radical scavenging activity, individual flavonoids, and sensory characteristics were then measured in the espresso
of each coffee bean. The pH, Brix, and color difference between organic coffee and inorgainc coffee did not correlate
with the harvest method. Coffee varieties were more influential on physiological properties, and were markedly more
influential than the mineral content. Total phenolics had a higher correlation with DPPH radical scavenging activity (r2 =
0.832). Depending on the harvesting method, significant differences (p<0.05) were shown in aroma, color, and overall

acceptability in sensory evaluation.
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Hit 2017)%ke] A9E v 8%
gt 715 =9} o] AAIAAE Holes Ao
(Seo HS, 2006).

A &0 SEUeblAE 4
goA Er), fFEe vt 53 %
gt AFAFE o] 83 AnH7E FU1skaL
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gell 905 T2 12 &S 9(+2) bar2 dHo = 7138
o] 30(#5) %7t FZ3le] of| 2~ A(Illy A9t Viani R 1995)
S Mg AL ougitt daZg i AT G
9%, A9 <, Ad &4 dAe 7], =9 2%, A
15 HEle AzL AFE vge 7AYo 5 oY
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1. M=

2 2ge] 7u)= 20089 99l FEulo} Elet} =
UM &3t el f7ls dFek JEleEUE o
w5, Bepdat BebARlE 17]E 3 dREIFE ol
sz FoHF)NA AFuet AFsker Wl 7HA
5= daZy s Z2E(French roagting) S g 3, ©|
sera 4Y 9 BSAAE AASAT Aol AR
oxzeies Z2ET 5 (Espresso Capella, The Gou-
tiers, Korea) & AAbs o 2~z 4 7]A|(Microbar, Nuova
Simondli, Itay)2 FZ3 21 o] &3ttt w43 A
97 10 g& ®HH(tamping)dt Tl ©]E 98T A 50
mLE ol&ste] FEslon AP AE S0V
Asted 371 AL Aslelt. dsRrkE A A5
Asls Ao =71 70T =2atH A

2. 0|3t=tx "It

1) pH

NAZHAZS 3X3F A3 A5 pHE pH meter(Mul-
timeter 415CP, Istec, Inc., Seoul, Korea) S ©]-&3}e] 73]
HHE 2435k JHFg o2 e Slth

2) M

73] Alge] AT gectrophotometer(CM-3500d, Minolta
Co., Ltd, Tokyo, Japan)E ©]&3te] F D65-10°H A
L*(B=), a(HHE), b@HUE)E 78] wE A3}

Bz s JeErln,
3) g

a4 E2.2) 75451 7) 4] 252 7] 43 (2009)

AT A5 TR TS HHoR A st
o] %A (Handrefractometer, Atago, Japan)S AM&-3ke] 7
3] WHE =A3le] HFgh(0Brix) o2 YERY AT

4) 27|18 B2

T8 AFES 71 1 mgS FHs) 100 mL Az
ZetaTol Wi 838 (HNOs:H0, =5:1(v/v) 30 mL
< 71 o 7FE BHL00TC)ollA A Bt BElAl7]
11 mLE FFANN T SHFFE U8R 100 mLE A
£ st =2 Zetavt WE E37|(ICP-AES
Inductively coupled plasma atomic emission spectrometer,
ICPS-10001V, Shimadzu Co., Jepan)Z ©]&-3}o] Algo] &
714 FeEs 2Astgon, ¥FEAL Accustandard(USA)
Ab AlES ARS8 THHa JY, 1997).

oy ZFEZ(Galic acid : Sigma Chemica Co., St
Louis, MO, USA)S 31A4gk 89 1 mLdl S/ 9 mL
S 9e& & i 3ka 3% ¥ Folin Ciocalteu phenol
reagent(Sigma Chemica Co., St. Louis, MO, USA) 1 mL
< A7kete] mHbelgith 5% % 7% NaCOs 84 10 mL
= 7Fte ak sta S 25 mLE 343 F 23°C
ANA 0% B AAAAT AT F FFFEA (DU
530 spectrophotometer, Beckman, 4300N, Fullerton, USA)
£ o83t 750 nmollA FFEE St =S
= FHFS gdlic acid(Sigma Chemical Co., St. Louis,
MO, USA)E %F ATFAe AAdste AlLletaon
100 mL A2]5#ol thd mg gdlic acid(GAE) .2 e}
WA

2) 1,1-Diphenyl—2—picrylhydrazy(DPPH) Xl®7| &7
s &3
Chu YH 5(2000)2] ™ol we} #AFe FF/ we
34189 0.2 mLell 4x10* M 1,1-Diphenyl-2-picrylhydrazy
(DPPH : Sigma Chemica Co., St. Louis, MO, USA)-8-<4
08 mLE 7Fete] 10323t E3star, F2olA 1023 %
A & 517 nmollAl 35S 43k dExzae vg
< 0.2 mLo| DPPHE 0.8 mLE 7}t & =24 10
220 A7 3 517 nmollA] S EE SAS R &)
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N
ofs

DPPH radica scavenging activity(%) =
(1

control absorbance

sample absorbance

) x 100
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Caffeic acid, chlorogeinc acid®} ferulic acidS A
A% 4 Q= Bradbury©t Weers(1995) 2] Wi S Y-
Aot A AN AT E== wdAT] 10 g=
5] AgFste] 100 mLAE Skl ¥al, =AE

FH80T) 100 mL& Bk & 2A3F &2k 60Tl
gt on, o] 108 3]4{ste] 045 pm membrane filter
£ o83t tA A3 AAFE F oA 20 pLs 3l
HPLC system(HP 1100 series Il, Hewlett-Packard, MO,
USA)o & BA431ATE 22 Cis ZH(particle size 5 mm,
25 cm, 4.6 nm i.d.; water, MO, USA)S ©]&3t9 o

ol54e] =12 10 mM HCl : WEed} oA EYEY
(30:70)= ARg3lH oW 45 1.0 mL/minZ 3}3th =
3t 7AE7|= diode array detector (210~310 nm)=S A&
stk ®F89 AxE= 1,000 ppmlg WHE oS &3
3to] stock solutions A|Z3HP AL 57FA R 8] Aste] Ab
goto] AFAAE YD O Asel YA FEE
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5. A el

B Aol 25 A ¥ B4 SAS package(ver 9.1;
SAS Ingtitute Inc., USA) ZE2 738 o] &35} th A A
Z&= E4HEA(ANOVA andysis of variance)¥} Duncan's
multiple range tetE ©]8-3t AAISHA T Probability
valuest= p<0.05 =&l A a4 st}
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Table 1. Comparison of physiochemical characteristics between
organic and inorganic coffees

(mean = SD)
Organic Inorganic

Tatama Brazilsehotto Patiobonito Brazilsehotto
pH 52¢01° 55+02° 53#01°  57+0.0%
°Brix 13+0.° 15#0.1° 1.3+0.1° 1.6+0.1%
L* vaue 433106 47.5+0.1 46.2+0.1 49.4+0.5
Color @ value 29.3:t0.1 32.2+0.1 33.1+0.1 35.1+0.2
b* vaue 53.1+0.2 75.3+22  703t03  76.2+0.1

YAIl mean values are 7 replicates per determinations. Values in the
same row (pH and °Brix) that are followed by a different letter are
significantly different (p<0.05) by Duncan's multiple range test.

S7gstdt(Table 1). #7157 ARt 79 o) FFol whet
pH7} 25 oh=A Yebga 53, %ﬁulowﬁr Hepd
Ake] AbAel whE pH¥ S %‘\E} , FEHokE 7
7} pH7} 5229 52602 Hebd 71491 pHSl 55
ok 5.6ETE WA SAH AT %EE FEHoRY Ad7}
Hepdah A EG of 02 & S SAHAL f71E
I AT A Apo|Hh Ay iAo wE Zo]7t
TEAAA UERET. 5, BErE f71F Ave Hepd
AIBHE {715 BT pH7E B, @7 EojAl= AR
Rt SRR Ui AT nelAshE it
A EG pHeE GE7F WA SAHEHAT A9 Ael=
L(BE), a#AE), b(@FNE)E SHstlH, 4L
= #771E 7199l Lkol(554) ik 79 Hrt Lgk(47.82)
°of WAl UeEth 53], BEfRE f71s 5] Lgke]
43322 S3ta1, kel BepdAstEe] At o7
¥ L#to] 49.42% 71 #A AU ao} bgk= Lk
I W AFEe Heled A71s A ik A
Hh g bgkel WA YERth A4 o=, BElrkt #7]
T AT I SAACNA TP B FAE BAX
BepdAlstEs 7P =2 #E Balth

2) R7|& skt Wt

F71%E °% It AFAT ] 100 mLF F7]2 <
st WHstE dotry] gt BF 1WA e Fr)ES
%—éa‘}iu}ﬁable 2). %h;r, a1 <, ?ﬂ ofd, H, &
2HE UEEF, ZF, ¢, ¥FvEY F WRE /;‘Xéo}

9, A AT 10714 B el glotn 2E
Mt f71% UT(EHEhY Aut AT (e LR E)}
Bebaa f7)%, YN ATAIEG 4zke) T4 §
o] #A| Uehdth 1t A Fepe] B FEuloMt B
B f71% QFATE07 pg)sh B Auk e
AstE A5sAnel G@a gl ST BEE 24
o Table 29 AFE VT HEA f7)% UTeh Uu
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Table 2. Mineral contents of various coffees” (ppm)
Ca Mg Cu Zn Fe Co Na K P Al

Orgaric Tatama ~ 9735+0.1° 2204.1+37° 13.7+32 6.4+32 30.7+1.0° nd 10.3+04° 15309.7+9.8° 1789.1+9.4 1.7+0.0°

Brazilsehotto 1086.3+0.4° 2735.1+84% 169451 8.0+21 253+0.9° nd 130+05° 20450.9+8.4° 2204.3+9.3 0.6+0.1°

Inorganic Patiobonito  1004.5:0.2° 2344.3+9.0° 135+25 64+1.8 234+04° nd 86+1.0° 157505+3.2° 1744.1+6.7 0.7+0.0°

Brazilsehotto 1133.5+0.0° 2636.6+55% 159+0.0 7.2+1.1 324+14® nd 13.2+04% 20316.7+59° 2082.5+83" 3.4+0.3°

Y All mean values are triplicate determinations. Meantstandard deviation. Vaues in the same column that are followed by a different

letter are significantly different (p<0.05) by Duncan's multiple range test.

AT F714 3 Hsks 2 Aot fle wkd, AR
714 = sy & A0 E yehth oA AFrt
A= 1 FEE EXA Y =k GF o] frlE
Ak Auj Fol Au WHEG Fr)E el o @
719 E e ACE ALEHTh Martin 5(1999)¢l &JstH
T4 <1, B3E FEle o5ty ofgivlzlet 2R E
Y52 FES & U= Fadolgly By 3. 18
U 2 AT BT olghHlzt dFTs JHAa A9
stRonz ot <ol 9% zolE By JAEUTh
g, B dAgoAe U1 g Aold e a9l
TAoR {75 gt A7 Aol FEHE 4 glith

2. 7| 70| M= itshd

ZEHlote}l Bapdal ofginlzL RrlE, ARk 45719
oy o] S ApolE YotRy] fste Fil=E
3HE &% 9 DPPH A7 &7%S 453tk (Table
3). FHEIE e Vs 4F S EE) 2153
mg GAE/100 mL, BzpEAstE7} 2104 mg GAE/100
mLO & UERT, URE 5] FERUEE 2224 mg
GAE/100 mL, BZ}EAslEE 181.6 mg GAE/100 mL 2.
2 Yehd F2vjolit it dFQl FEjl e HYES] &
Aol 7 =4 BAEAT 771 EFERRSE {7
T BEAGE FHEsEE o] T OHAIR =4
H7FE R GRE A7) BEABIES] e 7 v
FTHEIAE FEFS Btk =3, f7ls A5 It
AFET FHE3gE o] a4 24 HriENeH
53], ¢4t A7 FHE SE dEe Aolrt A
ettt DPPH 27| &A%9] 735 Sdlsssts &
F v Ao R fUE A5t gRk dF B2 A
7] 7se] E=A B7HEAL It BepEAstEe] A}
71 2A%0] 7 @A B "HI]o &, f71E ok
HI7} A5zt FHlEsgtE 399 A7) &ATEA
< M= R, Rk olgpngt A5 7 R &
zlolE HATE YN o2 FolEsishEe] ksl &
FIFE Fv AR LA Jon FHE3RtE Tl
ESTE o] Frlehe AR ¢EA Aot B
ATolAE S == DPPHY A7l &A% A
HBIAZE BA H7FE3(°=0.832)(data not shown), 2

an

ok

b= 4] 522 1512 ] A 25 A 42 (2000)

Table 3. The tota phenolic contents and DPPH radical scaven-
ging activity of various coffees

ples) Total phenolics’ Radical scavenging
el (mg GAE/100 mL)  activity? (%)
_ Tatama 215.3+9.2° 65.1+3.3°
Organic : b a
Brazilsehotto 210.4+1.8 64.0+1.1
. Patiobonito 222.4+1.8° 66.5+2.6"
Inorganic . . b
Brazilsehotto 181.6+8.3 62.0+2.2

Y All mean values are triplicate determinations. Values in the same
column (total phenolics and DPPH scavenging activity) that are
followed by a different letter are significantly different (p<0.05)
by Duncan's multiple range test. 2 Total phenolics content, ex-
pressed in milligrams of gallic acid equivalents per 100 mL of
each samples. ¥ Means of DPPH radical scavenging activity on 1
mg/mL of each extract.

HHoz Ane FHEIFE THol =275 AV
2ATE ST AeZ Bl

3. mi=4t

FElotel BepEstk ofgnlzl 7% Ak AT
79 HE (e 2SS gotir] 98t caffeic acid,
chlorogenic acid, ferulic acide} galic acide] 32 &
A3t tHTable 4). 715 YFE o83 o2z Ao
= cdffeic acid®} galic acid7} A B7Hd whd Ik
o A= chlorogenic acide} ferulic acid7} ®o] &%
Aoz Yehgth &, cafdc add2l 3¢ 71 Bd
ABHEZF 1191 pg/mLZ 7Y A Yelgta I Bt
AASET} 69.4 pgmL 7 PHA Wk Aok o A=
i pHY FHFE FHES 459 WEZZ29 chloro-
genic acidHF foAdo] Atk By H(Nunes FM %
1997) ®}e} o] chlorogenic acid &3¢ E&+= Y45
7] pH7F =A B7F HIAo &, BaEAEES]
7153 dut AF9] chlorogenic aciddtEo] Z+7 724
Ho/mLe} 99.78 pg/mL= Yeht SE8loME YA F
AERY Be 3] chlorogenic acidS EPoH pHE
olof me} =A SAHFAULE Ferdic adid?] H$ f71%F
ATl A= BERF 71 457F 452 pgimL, B2
AEE f71% Y571 457 ugmLsE e s 1ol
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Table 4. The content of caffeic acid, chlorogenic acid, ferulic
acid, and gdlic acid of various coffess?
(meanxSD: pg/mL)
Individual Organic Inorganic
phenolic acid  Tatama Brazilsehotto Patiobonito Brazilsehotto
Caffeic acid 103.9+#24% 119.1451* 995+33° 69.5+2.0°
Chlorogenic acid 70.0#1.9° 72.4+88° 64.7+2.2° 99.8+4.0°
Ferulic acid  45.2+4.3° 457+3.7° 96.6+7.6° 64.1+0.8°
Gdlic acid  76.1#39° 859+0.7° 47.4465°  338+2.2"

Y All mean values are triplicate determinations. Vaues in the same
row that are followed by a different letter are significantly di-
fferent (p<0.05) by Duncan's multiple range test.

v, ARkl Fol A frlEs dFEY Hi 20 pg/mL
AZ =74 24 HAoh ¥R gdlic adde fF71%
T e dut dFEG =4 vEsta 53, %71%

HepdAstEe] e 8593 pgmLo® tha B4 =
HEIQIT. Table 33} 40llxfe] A3, f7le 57 Lt
YFolA sllzate] i w2 FRE A oo
AT f7lE A5 FolEsighe dgo] dutelTo vl
s 1 ol W Zlo® HUHET: ey o]k F
E3RtEol AAR Fsidold A ARl AH
Aoz e FEAE ¥ ¥ A7E JWyste] AR
Aojol & o= AmErh

4. HuER WE HSE7

olehRIZ} fi71s Aot Wk AFAT e e Ao
g otiy] flsiM BARRAE asislal, ded 54
oAfl= A7, 32, Bz, Bl S 5408 ol 7
S 2~371) 348 Brlsti(Table 5). A3 &
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Table 5. Sensory characteristics of various coffees with diluted esprl) (meantSD)
o Organic Inorganic
Category Characteristics : : : : F-value

Tatama Brazilsehotto Patiobonito Brazil sehotto

Transparent 5.1+0.8 4.8+£1.7 4.6x2.1 4.6x1.3 0.5

Appearance b b ab a
Color 4.4405 4.1+2.4 4.6+£2.1 5.7+2.1 1.8*
od Acidity 6.5+2.8° 6.0+2.8% 6.1+1.4% 51+1.1° 2.7*

lor

Bitter 6.7+1.1% 6.1+2.8° 45+£2.0° 52+1.2° 3.1**
Astringent 6.242.4° 44428 3.9+1.1° 5.7+2.2% 3.1+
Bitter 6.7+1.1% 6.2+2.8° 6.5+2.0% 42+12° 2.7*

FHavor N b . d
Sour 6.5t1.2 6.0£1.2 4.9+0.2 3.5+0.9 3.6%*
Sweet 5.8+2.5% 48+05" 43+2.1° 6.4+1.5% 1.3
Overall Preference 6.242.4° 34+1.9° 5.9+1.0° 5.7+0.8° 2.9%*

Y7 cm line scale (O: none, 3.5: moderate, 7: strong). Vaues in the same row that are followed by a different letter are significantly diffe-
rent (*: significant a p<0.05 **: dignificant a p<0.01) by Duncan's multiple range test.
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