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Antioxidant Capacity and Bioactive Composition of a Single Serving Size of
Regular Coffee Varieties Commercially Available in Korea

Mi-Jeong Kim, Ji-Eun Park, Joo-Hyun Lee, Na-Rae Choi, Myung-Hee Hong, and Young-Hee Pyo*
Department of Food and Nutrition, Sungshin Women's University

Abstract The major hydrophilic bioactive compounds (chlorogenic acid, caffeine, total phenolics, and flavonoids) and the
antioxidant capacity in a single size were evaluated for regular coffee varieties commercially available in Korea. The
content of total phenols (63.83-110.12 mg gallic acid equivalents) and flavonoids (35.27-69.27 mg catechin equivalents)
were spectrophotometrically determined, and the content of chlorogenic acid (5.17-69.78 mg) and caffeine (74.38-146.32
mg) were determined using HPLC-UV. All varieties of regular coffee studied showed antioxidant potential (88.78-487.52
mg trolox equivalents/serving size), which was conferred by their concentrations of phenolic compounds, caffeine and
chlorogenic acid. There were significant (p<0.01) correlations between the total phenolics (r*=0.732) and flavonoids
(=0.8705) and the antioxidant capacity, suggesting that these components were likely a significant contributor to the

antioxidant capacity of commercial regular coffee brews.
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Zt Baed gy AYSEE A6t A AEE ARSS
A, A5t {718 (ethyl acetate, n-hexane)E 1:19] H]&
2 EFS T A2A AT B9 I FE v 94EE
(1800xg, 10 min) 3k 23 TH(13). % (aqueous phase)} -
71%(organic phase)?] #2E-S 7}z £ 3381 o3 (Whatman
No. 2, Kent, UK)3F th2, 7 BHll= 739 4284 (hydrophilic
phase)} ]84 A& (lipophilic phase)® AFE-&F3ATH.

A7 & EYulE &S Singleton} Rossi(14)2] WS A
5 HAsle] 24tk AR 25 Lol /5 1 mL, Na,COo, &
o 300 pL, Folin-Ciocalteu A]2F(Sigma-Aldrich, St. Louis, MO,
USA) 75 uLE &8st A-200A4 A7 ¥HSAIZ1 § 700 nm
oA &4 =(DU-650, Beckman Coulter, Anaheim, CA, USA)E
ZA5IA) A5 & EFelolE FR2 mg gallic acid equivalent

(GAE)/serving size® WERJATH

& EEL0|E Y
AF &l e & EEhE o= e Jia (159 W
Aste] 24tk AlE 1 mLel 5% NaNO,Z 20 uL
H7F ARoA wkEAIZl T 10% AICL 20 uLeF 1M
H 150 uLg Egste] whg-4e] F3% 75 510 nmellA =
sttt EFEZE R catechin (Sigma-AldrichyE ©]-&3t] A
e AAEEAL T ZtE=o|lE S mg catechin equivalent
(CE)/serving sizeZ ERN AT}

Chlorogenic acid®} caffeine &Hgf

Al&ol g% chlorogenic acid (CGA; Sigma-Aldrich)9} caf-
feine (Sigma-Aldrich)2] $+#-e HPLCE #413190tkH(16,17). A&
£ Sep-pak cartridge (Waters, Milford, MA, USA)ll S A171 &
ol52} &1l(methanol:acetic acid:water=20:1:79)2 £Z3 F
0.45 pm membrane filter (Toyo Roshi Kaisha, Tokyo, Japan)Z=
ofFste] HPLCO Fsksith. &4 &= 10mM citric acid®h
methanolS 9:12 &35l 03 mL/min®] F&Ho2 FA3At
B Agof A8-3F 717]= Agilent 1100 series (Agilent Technolo-
gies, Palo Alto, CA, USA)9} UV-detector (CGA, 273 nm; caf-
feine, 325nm) % Eclipse XDB-C18 (4.6 cmx150 mm, 3.6 um,
Agilent) A& ARE-3HATE.

DPPH giC|d A7{gkd

akslgdd e DPPH (1,1-diphenyl-2-picrylhydrazyl; Sigma-Ald-
richyoll Tt A}-g-o]5 (electron donating ability) 22 A]Fo] Tl
3 298S =451 th18). AlE 100 pLet 35 uM DPPH &)
900 L2 F713F & 102 Foll 514 nmollA TEEE 23
W, 7} |59 DPPH g}t £AE4d2 mg Trolox equivalent
(TE)/serving sizeZ A A| 8+ T

ABTS 2iC|d 28y

ABTS 2H2 2SS o83 st 542 ABTS cation
decolorization assay (191 W} 4319}k 7.4 mMe] ABTS
(2,2'-azino-bis-3-ethylbenzothiazoline-6-sulfonic ~ acid, ~Sigma-Ald-
rich)2} 2.6 mM2] potassium persulphate (Sigma-AldrichyS 4=2]
Ui A 2477F ABTS FolS FAA1# ABTS stock solution
< A3 v, 734nmelA FEE 0.75+0.042 3]4 S ABTS

49 900 pLell AlE 100 uLE H7Fste] ABTS 2l 27A%5S
SAsIet. 7+ A 52 ABTS 2 2484 mg trolox equiv-
alent (TE)/serving size= A A3} T}

8243 (reducing power)

#An] AlE 250uLol sodium phosphate buffer 250 L, 1%
potassium ferricyanide 250 uLS &§sted 50°CellA] 20%7F whg-
A1Z1 3 10% trichloroacetic acid 250 LS ¥o] ¥4 £33
o} A5de FH3 S/ 0.1% ferric chloride 100 uLE &3
g thy 700 nmellA SR =S S7G0H(20), 24 AlEe] $H
-2 mg trolox equivalent(TE)/serving sizeZ A A3 Th.

SHX2|

APAI= 33 Wk ST T AR FUXE YERUT
7} HgA7re] e SPSS program (SPSS, Chicago, IL,
USAYE ©]8-3lo] EAREA(ANOVAYS dAlstslon, SA4 &
AL 5% 1% FFol A (p<0.05, p<0.01) Duncan’s multiple
range test2 7374315}
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< Table 13 7t} AAZ R gEe] A9&9e £ s
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Hiel 302 H=2 AR Usidth & s HA= Ay g
(serving size)?] T84 Al sHidE F HlETHS gallic acid
9] SHH(GAE)LE HEAIT wf 65.16-125.66 mgell H|El A8
A EE 14.14-15.68 mgo = VFER} 840 nla) ofF 581 @
dEo =z nwE o] e Ade AAR A F AT
NA £EE A8 SHLEL S84 vE) nFor Exy
DS VERATH23). 53] BEl= Co F HE3E(125.66 mg)q>
BAH= A9 6516 mghth ¢F 20i1H = &7 YR Al 739
Bz W Fo)Ho 2o](p<0.05yF EAES & 4= Utk v
Aol HEHATE YL HOE TYst v o HFHs=
% Eds ¥ 9N 22 A¥oE, HA= C7F 110.12mgS
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Table 1. Total phenolics and flavonoids contents in hydrophilic phase, lipophilic phase, and regular coffees commercially available in

Korea
Brand Total phenolics (mg GAE)" Flavonoids (mg CE)”
rands
Coffee Hydrophilic Hydrophobic Coffee Hydrophilic Hydrophobic
A 63.83+2.78* 65.16+3.24° 15.68+1.54° 35.27+0.03? 32.48+0.52° 1.97+0.26°
(0.18+0.02)° (0.19£0.04) (0.04+0.05) (0.10£0.01)* (0.09+£0.01) (0.006)
B 109.50+1.54° 104.87+2.67 14.44+0.31° 60.65£0.16° 57.34+0.33° 1.64+0.65°
(0.37£0.05) (0.35+0.06) (0.05+0.02) (0.20+0.01) (0.19£0.02) (0.005)
C 110.12+6.48° 125.66+2.04° 15.06+0.31* 69.27+0.08* 63.65+1.00° 1.44£0.14®
(0.35+0.04) (0.40£0.01) (0.05+0.02) (0.22+0.01) (0.20+0.02) (0.004)
D 68.76£1.54 88.62+5.73¢ 14.44+0.93 40.68+0.13° 38.57+0.30° 1.87+0.43°
(0.25+0.05) (0.32+0.03) (0.05+0.02) (0.15+0.02) (0.14+0.02) (0.007)
E 76.48+0.62° 73.39+1.82° 14.14+0.00* 36.52+0.39* 33.28+0.30° 0.55+0.19*
(0.26+0.05) (0.25+0.05) (0.05£0.03) (0.12+0.01) (0.11£0.01) (0.002)

Data are expressed as mean+SD of triplicate experiments.

Means in the same column with different letters are significantly different (p<0.05).

DExpressed as mg gallic acid equivalents(GAE) per serving size
JExpressed as mg catechin equivalents(CE) per serving size
JExpressed as mg GAE per mL

PExpressed as mg CE per mL
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Chlorogenic acid?} caffeine &2

Z 2 2 A 2H(chlorogenic acid, CGA)2 | =4}(phenolic acids;
2 caffeic, ferulic, p-coumaric acid) 3 quinic acid2}e] ol Z\.Ei
Hks-o0 2 J¥ 313 (caffeoylquinic acid, COA)EA HF
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2oz ByyEo] 9rh3,25). Table 20148} 7o 57 Halzeo] A
AEAA 743 dlFeAY i (serving size) X mL T
ShE CGASl ke 747t 5.17-69.78 mg#t 0.01-0.22 mgo = 1}
HAlle Tkl o<1 k] 1ol (p<0.05)7F EA skt
E3] BEdHE C= B Ao V3] mL 32 serving size T 7t
zt 2 209} 138 o w& TS YERITH(Table 2). o] 722 4
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S 2 UehY, Robusta F52] 95| e F CGAY TFe
88.0 mg/g dry green beanS! Zlo|| H]3] Arabica %TT: 68.8 mg/g
dry green bean® & RV HTH16). BE 7|30 d-5d CGAQl
=AE HAaT 579 Fo FEAE = caffeoylquinic acids
(CQA), diCQA, feruloylquinix acids (FQA), p-coumaroylqunic acids,
caffeoylferuloylquinic acids® X IELH(16,17), ©1E & CGAZ &
H7 CQA7E FoARORE 7Y Bol FHrrlo] Ut 2 A<
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Table 2. Chlorogenic acid and caffeine contents (mg) in serving
size of regular coffees commercially available in Korea

Hq 0,H & CHs
0 LN )5:;11
=
Brands "7 [, J\/\Q o)\blll N>
[ o CH;
OH
Chlorogenic acid Caffeine
A 5.17+0.17% 121.58+6.81°¢
(0.01£0.004)" (0.35+0.01)”
B 15.07£2.05° 146.32+8.67
(0.05+0.001) (0.49+0.03)
c 69.78+2.71° 139.3+12.98¢
(0.22+0.004) (0.44+0.02)
D 11.31+£0.31° 92.2+2.28°
(0.04+0.003) (0.33+0.02)
E 12.48+1.77° 74.38+10.2
(0.04+0.002) (0.25+0.01)

Data are expressed as meantSD of triplicate experiments.
Means in the same column with different letters are significantly
different (p<0.05).

DExpressed as mg chlorogenic acid per mL
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Fig. 1. HPLC chromatograms of caffeine and chlorogenic acid (CGA) in regular coffee.
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Fig. 2. Antioxidant capacity in serving size of hydrophilc phase,
lipophilic phase, and regular coffees commercially available in
Korea. Data are expressed as mean+SD of triplicate experiments.
TE value expressed as mg Trolox equivalents per serving size.
Different letters in the same color bars are significantly different

(p<0.05).

AFe7T el i AP AR T F FEE s
Fo ksl g4 Aol Pt B #AE eI
(r=0.8705). 53] g ZHge ARe] FojRmol= T (r=
0905y B2 Z7 HAETH=09106)4% ¢ =2 Ao A
HAIAE e AR T 84 EdE 9 Eg
Hiol= EZL Abe] 8 st EFE Hriddh ol F
¥z 2 ZEEeol= £ DPPHS ABTS Uz 2AEA
A= TWHe IS Fof Z47h AT 070459 0.85332] Bl

o

}rkal kA 303

Table 3. Pearson’s correlation coefficient (1’) between
antioxidant capacity and total phenolics (TP), total flavonoids
(TF), chlorogenic acid (CGA), and caffeine in serving size of
regular coffees

TP TF CGA Caffeine
ABTS 0.6691 0.8262 0.3581 0.6587
DPPH 0.7398 0.8803 0.4573 0.5067
Reducing power  0.9106 0.9050 0.3461 0.6927

= 2o Fou), AF0 HE UYe CGA f=AE 2
gate] Frksiohe 2 Ade] Adnc) &2 ARt A
2 Aoz FAHAL 7] e 23518 Al 7K ksl
=4 Hol| 28t Aujgale] ksl B ulg- & AAEE
Ef2ith & ABTSS} DPPH Zt]E AAEA, 3= sfe] g3t
T 717} 0.6587, 0.5067, 0.6927= YEh} 7ujo] qhbsleay 2
Il CGA & B} 7119 o]l ¥ &2 932 vH A
o2 JEelth o] 22 A3 FHo ATEIE fAKSE 4
2, Parras 529y 7Fuol| FE Tl st Fatsl 24
2 gk FAVE vl Rasiginh & 7hERle] itksled2
FTro| gEHoz veh} FHRle] FEF TASIAL AlAE
W A¥e ksl ST Phsle AoR RAFHH. odt=
79 9] ksl B JEs FE EFE EINHER 7S ¢
o3t x84 223} melanoiding T Z-ESEE B Ao A
Alst A E2Tie R Ave] slds BT AT
E g dubdog W E(9.2324) AT dqtkelate-e Ay
L, 7, FEWH SOl wet Abolrt JAIRE AH|RE]
ShFol mpAol & dAEE FesithE B A3 A Ave o
Aoz AHFTE & e 58 PR shuE e 4

At

T

¢

g ¢
Al HEE AT & Gl TRl o
4 gRe] T ksl €4 58 2% Adye o 2k
% A= gallic acid 5 2= UERE o 63.83-110.12 mg
oW, & ZZtHwol= T catechin TF FHOFE 3527-
69.27 mgo|ATth AT LN A5 U= 015 B EXE &
85l 42 96%St 91% o1’ FHFEIAT dlEd A g 3ol
s CGASF 7hs|gle] ke 7hzh 5.17-69.78 mgdt 74.38-
14632 mg® 2 ZA = vl DPPHS}F ABTS ZHt]Z &~7% 2 &
A48 5o WHoR Hrisk ) BEH=o] HaEFYAT kst
8o ¥3 FHAEHA|Ql Trolox 5% FHO2 88.78-487.52 mge]
HAAR Ueht AYEA AR sxd wE BA= Aue &
ksl AL wf OEA (p<0.05) VeS¢ £ Ak Ade
B9 Pl 84 sEE 53] ZEtE0l=(P=0.8705)
9 ZEEE FEF=0.7732)F Wf =2 AAEE BoH, 1
ol 74|21 (P=0.6194)37F CGA (P=0.3871)¢] &= 7|3)¢] 3
AslgAdo) 7lojshs Fo datsdREo® Yt 2 g
AREE 5% BlE Ay F AR oE B Bel o AT
7 AR AR g dakslgAe] 7MY & BeE

7} A tH(p<0.05).
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