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Physicochemical Characteristics of Coffee Extracts
Using Different Extraction Methods

Jong-Bang Eun*, Mi-Yeon Jo, and Ji-Soon Im'

Department of Food Science and Technology and Functional Food Research Center, Chonnam National University
'Department of Food Science & Biotechnology, Konyang University

Abstract The physicochemical characteristics of coffees extracted using 7 different extraction methods were investigated.
The pH values of coffees extracted via different extraction methods ranged from 5.26 to 5.54, and coffee extracted by Ibrik
had the highest pH among all samples. The soluble solid content and titratable acidity of coffee extracted using an
Espresso machine were significantly higher than those obtained using other extraction methods. Furthermore, the total
phenol and caffeine contents of coffee extracted using an Espresso machine were 6.46 and 2.65 mg/mL, respectively. In
regard to color, the L*, a* and b* values of coffee extracted via different extraction methods were in the ranges of 0.81-
38.94, 4.49-37.75, and 0.71-66.42, respectively. In regard to the phenolic compounds, the chlorogenic acid, caffeic acid and
ferulic acid contents of coffee extracted using an Espresso machine were higher than those obtained by other extraction
methods at 0.15 mg/mL, 0.075 pg/puL, and 0.019 pg/uL, respectively.
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o) B4 B4 A7 obF vEE Agelrh meh & Aol
He e s e ARl 12 ARst E A F
z Pyl me 542 2AtA sl

HE 2w
M=

B2 Agor ARESE An] Y5= Ethiopia Yirgacheffeoll 4] 3}
w7 A 4838t Caffea Arabica & ©183I92oH, EAE
e 228se] AHelt. 9% £27)(R-300, FujiRoyal,
Osaka, Japan)E ©|-8-sto] B3], 35 mesh9] AF7IEE F=
o o] g3l o, olBelA 7|FE o] g3l FEI A5 AT
Tk oF 75mesh AEZE O PHg GF71RE AMSst] FE319
o} B3 57 AAASMWAI, CAS, Seoul, Korea)Z
162 g& AFsle] FEol| ARSI

Azl M=

2 Agdxe 7Y FF Wl ue 9 A9E E, H,
D, I, M, Fo} S2 F33lsigitt. WA AF7HF 162g2 o=
4 WAI(SS, Laspaziale, Milan, Italyy2 ©|-83l F&% 71.43
EZ 3t He A= = (Server 500N, Kalita, Tokyo, Japan)
£ o] &3l 162 g9 T7}T9} 95°Ce] ¥ 100mLE <F 2% 30
Z 59 FE3INU Y. DE YE =717 (DutchP1200, Coffeearche,

Seoul, Korea)S ©]-8-3l 16.2 go] Y572} 20°C2] & 100 mL
2 9 1247 B¢t F289t}. = o)HE]= 7] (Ebrikeu, Kalita,
Tokyo, Japan)& ©]8-3l 16.2 g2 YF71F2 95-98°C2] & 100
mLEZ % 1% 302 ¢ FEIITE M2 ZIIXEET]|F(Moka
express, Bialetti, Omegna, Italy)S ©|-83ld 1629 Y5715}
95°C2] & 100mLE °F 1 30% ¢ 3=t Fe ZdX
=2 7]54(CPS-2GP, Hario, Tokyo, Japan)Z ©]&3tel 162 g2
QE7FES} 95°Ce] B 100mLE oF 1% 302 <t F=sisdch.
SE A}o]E7])7E(TCA-3, Hario, Tokyo, Japan)S ©]&3}] 162 g2
QE7FE9L 100°Ce] B 100mLE oF 287 30% B¢t &8kt
oA FE3t B2 AdE YHEEZI(UNION 32R, Hanil,
Incheon, Korea)Z ©]8(3,000 rppm, 30&)5l] A& AF=od S X g

= Argalar.

pH
Al 10mLE pH meter (Model 8000, VWR Scientific, West
Chester, PA, USA)71E o]&3to] =431t

712M 18R
AlE 1mLE Refractometer (Model PR-1, ATAGO, Tokyo,
Japan)E AR&-3te] SA3IAT)

A
—_L
A=A (CM-3500d, MINOLTA, Co Ltd., Osaka, Japan)S A&
slo] zF A|Z9] L* a*, b*3tS =4 sk
M=

AE 1mLE 109] 348 2L 01N NaOHEH o2 2
st pH7t 847t € HHWM *Hl!ﬂ mLTE %Zé g
3 e Aoz Awg FEti@).

a?m

o
T

7 0.0064
AL (%)= ARD06
NEwF

E Wz &

AR 200 uLoll 32k SF4 1,800 uLE £33 F, 2N Folin-
Ciocalteu’s phenol reagentS 02N=Z 3]443F AJekS 2 mL &£513}
of HolE F 3wk @Sk ofe] 10% NaCO; §91< 2ml2
E33s & 6087 WA S FH UV-spectrophotometer (OPTIZEN
2120, Mecasys, Daejeon, KoreayS ©]-8-3l] 760 nmellA SH=5
=439 24" FHEE glic acid2 2T FFFAE o]
&3] % galic acid FHOZ Sk THO).

FtH|el

=o] wE Ay Fheel g e HPLC (Waters510,
Milford, MA, USA)E °]-&ste] A3t 7HQl BFF2
(Sigma Aldrich, St. Louis, MO, USA)ZFE FY3ste] A3l
©m, 100, 250, 500, 750, 1,000 ppm FTL2 FFENHE ZA 8}
Gk ZFEAI AJZENS 045 um membrane filterZ & 7}3}
o 10uLE HPLC®| FY3ste] #2493}t Phenomenex ODS
C18 (250460 mm) BHL AL on, o] 54 QUjZE meth-
anol, acetic acid, waterZ 20:0.1:79.99] H]&=2 ZE3st 248 A}
L3519} o] 5 £re] T35S 1.0mL/minSE 3}, 278
mmellA SH3AT B A1 ZANA 7119 retention times
oF NEZ UrE} oM, peak HF PO BRE A& APAS
el AR F 99 B AAILTIO)

Hes siEE g

FEH wE Al sEstEe] 42 HPLC (Waters510,
Milford, MA, USA)E ©]|&3}o] #4139t} Chlorogenic acid,
caffeic acid ¥ ferulic acid®] FEF-2(Sigma Aldrich, St. Louis,
MO, USA)ZHE FY3td AFE3HoH, 20mM ZF808 =
Aste] ARSI ZFEN 3} AJE8NS 045 um membrane
filter® oJ3}&}e] 5uLE HPLCO| FUske] #2431t} chloro-
genic acid FHS #3141 Phenomenex ODS C18 (2504.60 mm)
AHS AHEeeH, ol & AZE 10mM citric acid £,

ol &1 BEE methanol2 AFE-3I3t}. Gradient modeZ %
7] 0-5%oll= ol &9 A/BS] HIES 8Y/15E skflem, 1
T 40-85%ll= 60/407H4] 2HFA. ol &le] 352 1.0
mL/mm_i 390, 325 nmollA] SA3FTE 2 A" ZA
2] chlorogenic acid®] &2 peak W2 FOZHE A=t A
Mg 2dste] A =FsETh(10).

714«] caffeic acid & ferulic aicd®] HHFS $&1*] Phenome-
nex ODS Cl18 (2504.60 mm) ZH-S ARS8 Cm, o]&3 &rf
AZE 2% acetic acidwater (vW)E, ©]54 &7 BEE 0.5%
acetic acid/50% acetonitrile/water (v/v)E A}8-3}9 T} Gradient
mode® ©]F% &1 A/BE] HIES 7] 88/12% SLH, 0-
15E7FA] 75125, 152542 65/35, 25-50%-2 45/55, 50-60%2
35/65, 60-703-2 88/12= BrEFUTh v 552 0.8 mL/min
o7 39oem, UV detector (290 nm)Z FAI3IA T} peak T34
HOoRHE AES AFHS D8l A8 T caffeic acid 2
ferulic acid®] =& FZsIATH).
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Fig. 1. pH of coffee infusion extracted using different extraction
methods. D, Dutch coffee dripper; M, Mocha pot; S, Sypon; E,
Espresso machine; I, Ibrik; F, French press, H, Hand dripper. Means
with the different letter on the bars significantly differ at the 5%

level.
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Fig. 2. Soluble solid content of coffee infusion extracted using
different extraction methods. D, Dutch coffee dripper; M, Mocha
pot; S, Sypon; E, Espresso machine; I, Ibrik; F, French press; H,
Hand dripper. Means with the different letter on the bars

7t8y 1B &3 B significantly differ at the 5% level.
Fig. 2& & WHd & 7|99 7}»944 FFHE TS 1
Bl Aol 7k FEugoeRE AL Ane] /M8 1

B ke 0.70-2.15°Bx BYE L}EM%O*D} T FZ WA ot Y= HeW JEeE o B2 /A AR 3
A=z i wAlE o83l FES AFTL 2.15BxE 7P B2 W sRtEe] FEECA B oAy 4 #ale o] &
e Bk Bell 5(13)2 EAAte] A7) Fole A S sl F&3 7AHe} o|BYAE o]gdt FES AT 7HE-
T B S55 XA St AHH R FEH= AR A agR o] 7Y w9, e AEE] IFE Ik
oﬂ FFS vRIta s dlazEiE AL, Ay FEHS 2 27t gleS e
2 8 dgs AR 3P Fo] u wrkr gEA 3l

(14). oebx 2 AoMe tE FEHET IFE] ¥ Bol M=
|&% Zo= Azte. gk olHeE|aE 01&0}04 Z3t 719 FEWYE e AT MrE L}E}ﬂd A= Table 1 o W
o] 7h84 TEE ko] 200°BxE, o] Az A WAL o] ga} ERNQITE 77K E3upRo g HE Ao Fule] LAk (.81-38.94,
o F&9 A tFoR =2 S eI, Clake(15)0 a*zhe 4.49-37.75, b*gHe 0.71-6642 WS JERAA Lk

Table 1. Color of coffee infusion extracted using different extraction methods

D M S E I F H
L* 27.74+0.01° 8.42+0.01° 9.18+0.01° 0.81+0.01# 9.56+0.01¢ 40.64+0.01° 38.94+0.01°
a* 37.75+0.01° 29.11£0.07 30.26+0.04¢ 4.49+0.04¢ 29.55+0.04° 35.01+0.01° 36.32+0.02°
b* 46.07+0.08° 13.36+0.11° 14.60+0.04° 0.71+0.11# 15.36+0.05¢ 66.42+0.01* 64.10+0.06°

D, Dutch coffee dripper; M, Mocha pot; S, Sypon; E, Espresso machine; 1, Ibrik; F, French press; H, Hand dripper. Means with different letters
are significantly different (p<0.05).
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Fig. 3. Titratale acidity of coffee infusion extracted using
different extraction methods. D, Dutch coffee dripper; M, Mocha
pot, S, Sypon, E, Espresso machine, I, Ibrik, F, French press, H,
Hand dripper. Means with the different letter on the bars
significantly differ at the 5% level.
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Fig. 4. Total phenolic content of coffee infusion extracted using
different extraction methods. D, Dutch coffee dripper; M, Mocha
pot; S, Sypon; E, Espresso machine; I, Ibrik; F, French press; H,
Hand dripper. Means with the different letter on the bars
significantly differ at the 5% level.
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Fig. 5. Caffeine contents of coffee infusion extracted using
different extraction methods. D, Dutch coffee dripper; M, Mocha
pot; S, Sypon; E, Espresso machine; I, Ibrik; F, French press; H,
Hand dripper. Means with the different letter on the bars
significantly differ at the 5% level.
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E2 s B 7P e S Bl AEE = =HAE
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Fig. 6. Chlorogenic acid, caffeic acid and ferulic acid contents of
coffee infusion extracted by different extraction methods. D,
Dutch coffee dripper; M, Mocha pot; S, Sypon; E, Espresso
machine; I, Ibrik; F, French press; H, Hand dripper. Means with the
different letter on the bars significantly differ at the 5% level.
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