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Abstract

The aim of this study was to investigate the physicochemical characteristics of hand drip, Aeropress, espresso,
Moka, Mukka, and Brikka coffee brews. Espresso showed higher antioxidant activity, total solids, caffeine, chloro-
genic acid, total phenolic compounds, and trigonelline concentrations compared to the other coffee brews studied.
In terms of extraction efficiency, Brikka and Mukka showed higher total solids, as well as caffeine and chlorogenic
acid contents, whereas drip coffee brew showed higher trigonelline content than other coffee brews. Meanwhile,
principle component analysis (PCA) was conducted based on the aroma profile by e-nose. Samples were gathered
into distinct groups that represented their brewing methods. Despite the similarity in brewing principle between
Moka and other high-temperature brewing methods (i.e., Mukka and Brikka), the location of Moka coffee brew was
closer to that of espresso in PCA, which was consistent with the PCA result conducted by e-tongue.
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F=E A el ZAe] Ay niets 29 o] I
ol t& 7¥ & WdME & 7 fle dizg i
EA) 5= 57J o] tH(Andueza et al., 2002).

EIXEE By 98 ste s XEC 97 =)
B HHA DA E F71E Qlete] HHE oH X E A
of BE sho] =of 7hstA|AL o] AL2e] =2 T
ARG pipeE Fsto] vl Eo] e AY] 2 TS
Ay FZ0] o] FojR| 3L FHF X E| FEHE ATt &
1A Aok FF A AY 3 A dAEY A
H An 22 & dA=], AT Foll ekl fHE A
=9 F9-Eth(Caporaso et al., 2014). A3|Fe] A&gS A

A+ Ae AT o ol o] Holof FZ0] A Fo]
El”% wepa] AR FZ0] o]FoA = ATk FobA o
2F 13 A =o|tk(Sanchez-Gonzalez et al., 2005). Brikkat:
RIFEE S} AR Fefolu} AT XE O uj &l g gt
geo] Fojof dEle 5HS WHIF o] lof AT
7 FEEHE 4ES 29592 H crema’lt AE S A
Al =o] Atk Mukka® Brikka®} f-AFsht H o] Ej7t
tgE2r 35 A A XZE $FE Yo WE 9%
Age] wg} JFEXx T 2 E e 4 A tH(Bialetti,
2020).

oo} o] AW 2HEE Tk 22 Wyow A 4
lovt, A FEEel Gas) 5, A, FAE4 3
T, $ug 4Re 24 Sol B APE F2 oam
Gt o3 7Ade] 3= 2 (Andueza et al., 2002;
Sanchez-Gonzalez et al., 2005; Lopez-Galilea et al., 2007,
Gloess et al., 2013), 7} X E| #3 A1 mj$ A2
(Sanchez-Gonzalez et al., 2005; Caporaso et al., 2014;
Eun et al, 2014), Brikka, Mukkaol|] #3F 4= A2 A
—'-b‘]— Al A O]E]—

F= AYH 259 Aox
= el FEEHEE F
S 7}5 A& oF 9 bare] GFallA F& M(ﬂ
o FEHS M -ir% < FEHLCE 100°C °]
ste] 5(90 95°C)ollA FEH= 54S Adtt. o]
Hlsle] BI}EE | Brikka, Mukkab SHE ZEA A
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AFoE F& 250 Y3k HuE A9 glon, v =7}
XE FZ 2% modeling®] tig Navarini et al. (2009)<]
AL7} QS ot} Brikka®t Mukka:s F& 252 27}
EEHTE EA cremas 7 FE3134 st HHOR

WEESen, RIlEERT o} thFsrt E Hol 9lo],
olEdl tig A= Al AFF Aol
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B Ao ARESE AT Coffea Arabica 2.2 Ethiopia
Yirgacheffe WashedE GSC International (Seoul, Korea)=
FH Fdste] Fuld(Agtron number = 58, RS =
1.0%, AX7] B= =0.384 g/em)ste] AHE-3I3Th %
W o] 534 AHgeke AT A =T 2 o E ks
o, 2 71(EK43, Mahlkonig, GmbH & Co., Hamburg,
Germany)E ©]-&-3to] = 13} 3.52 B35t Zz o
2FE(EIIEE, Brikka, Mukka), F4FE(=HA A,
Aeropress)?ll AHE-SF oW, Z7ItFE (A2 4] 7o
= o222 g4 W2 (BES870, Breville, Melborne, AU)l
e 2471 01 ato] Bl w 2308 Rajste] Alg-a}
AT AHES HF BEE ATAE o83l dr BxE

=439k

2 .

E%Oﬂﬂr %T—Hr‘?—; 825g% 93°C THF 150mLE
FEadon A=y ste A9 AEF L AV o
22, =g ¥HE YUy LE =2 3(The Gabi, The Gabi
Co., Ltd., Busan, Korea)E& AF&3} T}t Aeropress=
TR 825g8 93°C /T 150mLE FE3IH o
Aeropress coffee maker (Aeroble Inc., Palo Alto, CA,
USA)E AMESIST ol 22 is dF22 2022 93°C
ZFF 75mLE FZsgom oﬂé%ﬂA = Al (BES870,
Breville, Melborne, AU)S A3l T ZL25%2] F$=
7F2=# 91 X (GRA-20AS5, High calorie burners, SK Maglc
Co., Ltd., Seoul, Korea) ¢]ol 4% A& X3t & F=
7195 SE AL 7tEES FEQHE Hste] &5
RIIXEE AFEY 1352 SHRSF 130mLE FE39
o™ BIIEE 7]+ (Moka express, Bialetti, Omegna, Italy)
£ AH83FA T Mukkas Y52 135g2 S/ 150
mLE F&392™ Mukka 7]7(Mukka express, Bialetti,
Omegna, Italy)E AH&-3tATE Brikkas 9552 21gs
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ZH4 200mLE F=319.2H Brikka 7]7-(Brikka express,
Bialetti, Omegna, ltaly)E AME-3IITE o]FA 42 FE5&
S AR A4S 93 A EE ARSI, 2 99 Aol
= °]& YA EE71(DT5-2B, Beijing Era Beili Centrifuge
Co. Ltd., Beijing, China)Z 4%2](3,000 rpm, 30%)3}]
B ATAE A EE AMESIITH

EI13ZE | Mukka, Brikkal| FE2¢
RIIEE 7], Mukka 7], Brikka 7]7-¢] s X E
ZHE drill2 AF3SIZ T type E€73%] inconel sheath
(217 3.0 mm)ell WA probes Y F HES AFE
O-ringS AHE-3te] A AT - XE o] & 2%
= IAE 43d 2% A8 data logger (Testo 176T4,
Testo AG, Lenzkirch, Germany)Z® =439t 2= =4
S 9% probe TS| $1X= EIJFEE, Mukka, Brikka
o] A%, (MFEHO 2 HE probe?] Zo))/(AYA =9 =
o7t Z+Z} 22/25 mm, 12/14 mm, 19/28 mme| AL, (T4
o ZRE AZH(HAE) 2zt 7/37mm, 24/59 mm, 10/
45 mm Aol YA stEF st 7k F90 2E= 1
HAo 2 SAHEIN A 2= data loggerdl T3

= A

=
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FEEY FIFELS AE | g2 forced-convection type
oven (WOF 155, Daihan Scientific, Seoul, Korea)S ©]-&
ake] 105°CelA] 24h AAx & Fgo)] =gk FAE H4l
EZ Yehlidth

pH, B Al M

A1859] pHE= AlE 25mLE pH meter (F-71 LAQUA,
Horiba Scientific Ltd., Kyoto, Japan)& AF&-3le] &4 313
om, N7 FA A=(%)E AOAC Wl o|Aste] =
AEITHAOAC, 2000). AlE SmLE FHFE ARl
100 mLE 3]A3}3 0.1 N NaOH 8402 pHR29 &
A7A AA st citric acid FFEZ YERRAT. ==
23 HAIHL=98.63, a=-0.23, b=-028)02 HAH
colorimeter (CM-3500D, Minolta Co. Ltd., Osaka, Japan)

g AHgstact.

= Iz g
% AE 3F¢ELS Folin-Ciocalteu ol we} =43}

% th(Cosoreci et al., 2014). A]&E 0.5mL°] 2N Folin-
Ciocalteu reagentS 02N=Z 3|43k A]eF 25mLE 7|3t
T A2 1087 BAEATE ol 7.5% Na,CO, 2
mLE 7t 2A17F 5<F RESAIZL F spectrophotometer
(Specord 50, Analytic Jena AG, Jena, Germany)E ©]-&3}
o] 750 nmelN FFE=E SAHSAY F s FEFS
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gallic acide T EZ=Z

ATt

DPPH 2IC|Z AT

1,1-diphenyl-2-picrylhydrazyl (DPPH) t]Z AA%S
Blois2] "% (Blois, 1958)% &3l A3ttt A
o] 02mM DPPH &% (Methanol) 2mL%} A& 2mLE
YA AoA 3087 WESAIZL F 515mm FHEE
spectrophotometer (Specord 50, Analytic Jena AG, Jena,
Germany)® 743ttt A3l WE&=4 £3 ¥ DPPH

radical scavenging activity (RSA)E Th2 2] 3 74t}

_ Absorbance of sample)
oy =(1—
RSA(%) (1 Absorbance of blank <100

ZfHel, E2|Indizl 5l S22I4t

FHel, Exjzdld 2 F2 2 A XK5-caffeoylquinic acid;
5-CQA) iFs sAl°l 48] flste] Ay 29 A=
£ 045pum syringe filter (National Scientific, Clarement,
CA, USA)Z o} #}3le] HPLCE 4] 5% th(Flambeau &
Yoon, 2018). #4] “JH]= auto-sampler, diode array detector
(DAD)7} &2+l LC system (Agilent 1100, Agilent Tech.,
Lexington, MA, USA)°] A}&-= 3L, columne reverse
column (ZORBAX Eclipse Plus, XDB-C,, 4.6 mmx150, 5
um, Agilent Tech., Lexington, MA, USA)S A}&3}% T}
A 2718 Table 13} 7t

X =Ll HXf5 24

FEE0] AT E4 9= auto-sampler”} 28 Heracles
II e-nose system (Alpha M.O.S., Toulouse, France)S Al
stk A= E 2ol 10m, 180 um ID2] FAJo] & 2
7N€] capillary column (MXT-5, polar 2 MXT-1701, slightly
polar)Z 5 7€ flame ionization detector (FID)Z T =
St FEE SmLE 20mL vialoll 3 & U531 vial

Table 1. HPLC-analytical conditions for caffeine, trigonelline
and 5-CQA determination

Parameter Value
Mobile phase A: Methanol + 0.1% AA”" and B:Water+0.1%AA
Flow rate 0.70 mL/min

Injection volume 20 pL

Gradient elution 5 min-95% B, 20 min - 50% B, 25 min - 50% B,
30 min - 10% B, 37 min - 10% B, 39 min-95% B

Column temp 35°C

Running time 39 min

Post time 5 min

Detection (A) 278 nm (caffeine), 325 nm (5-CQA) and 268 nm
(trigonelline)

Spectra range 190-400 nm

*Acetic acid
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< 1587 500 rpm o2 W HFSFHA] 60°CE FAIS 7,
head spaceZHF-E 5mLE F3Fe] 200°Co| A 250 uL/isZ
FUslATh Valve, trap, desorption ==+ 2ZHz} 250°C,
40°C, 250°C= 3}, column &%=+ 40°ColA] 270°C=
3°Cse] £ER 2 HAL, HF 2 1857 FA
H St Acquisition time 120 s°]0SH detector ===
270°Col ATt 7} Al &= 53] WS AA| ekt A ApA 9]
principle component analysis (PCA)+= AcroChemBase
software (Alpha M.O.S., Toulouse, France)oll <]3le] Al&
£ 7ke] Aolof] 7|shes T8 AW A0 peakES A
ZJ (discrimination power=95%)3t & A A 5}% T},

FEE9] A3 B4 auto-sampler’F F2HE Astree
II (Alpha M.O.S., Toulouse, France)E AF&-3Ft}. H-49)
kAl 215 sensor E system@] calibration % diagnosis
£ AAstdern, o]& $s 0.01M HCIL, 0.01M
MSG, 0.01 M NaCl &4°] AMEAT. FE=2 o AA]
(Whatman No 1, Kent, UK)ol| o33t & 25mLE A|E=2
ARESFATH BE AlEe 33] WHEste] AAlEkglon ©d
Alge] B4 F AA Faw 3-E AR THFlambeau et al.,
2017).

SHXE

F& 270 mE o|shehy 4 w4 AA= SPSS T
Al Z 2 13 (Version 23 software, IBM Corporation, New
York, USA) & ©]&3}o] #4424 % Duncan’s multiple
range test 7214 A5 (p<0.05)2 A A5

o

RNt

T = gL

EEAS olgale] AT Buel YR ZH AIe
Fig. 15} 29Ith. ©|8 FAYEREAH S5 50% 5]
AR G R B0 W, JAFES UF 2
Zol 7bg AX 600-710 pmO] A 7 -FZ-§-(425-500

um), o 2= A-8(300-425 um)<] 0]t} o] F& ol

Table 2. Brewing condition for different brewing methods

Uehd =goahg AT 229 371+ 0.5-1 mm, o ==
#4E 03mm °l3}, RILREE 12 7 A7|ge AME
2 F-5+=] Y thH(Yoo, 2016).

FE=2T Y A2
B AFAA AHES FE W T AEFEHA =HY
&} Aeropress, 7FAFER QI dlEZd A BT 93°CY
FTHTE AHESt] FE3
300s, 28 s ©] 1 TH(Table 2). -2
HiebH o] 7Hd e wel X EO
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LR e FEWHE] S T AEHRE FE0] 95
2 w7kA] SHEEEC AX|g dANeE HA 2
H SA sk

=24 A3 RIFEE, Mukka, Brikka®] &9 1 &%
7+7} 105.5°C, 125.1°C, 132.6°C= Brikka7} 7F8 =9k
(Fig. 2). o] o SHF-ZES] Ao EAlst= 23td 7%
719] e 2oeSIEAA Fetds W 742 1.2, 23,
2.9 barol] 31T 3k 2™ (Singh & Heldman, 1993), of 2~

60

50 1

40 A

30 A

Distribution (%)

20 A

100 1000
Particle size (um)

Fig. 1. Particle size distribution of coffee measured by standard

sieves: E (espresso), M (Moka), Mu (Mukka), B (Brikka), D

(Drip) and A (Aeropress).

Brewing Ground Distilled Brew” Extract Brewing Brewing?

Method Coffee (g) Water (mL) ratio (mL) Time (s) Temperature (°C)
Drip 8.25 150 18.2 127.840.4 156£1.5 93.0+0.0
Aeropress 8.25 150 18.2 138.8+0.3 300+0.0 93.0+0.0
Espresso 20 72 3.6 51.4+0.8 28.0+1.0 93.0+0.0
Moka 13.5 130 9.6 103.242.4 50.0+0.0 95.7+0.3
Mukka" 13.5 150 11.1 107.6+4.3 20.0+0.0 121.742.6
Brikka?® 21 200 9.5 168.54£2.1 29.6+0.7 127.6+1.1

YMounted with pressure-stat valve to elevate the boiling point of water.

Mounted with special valve to deliver the coffee extract at twice the pressure compared to a traditional coffee maker.

JRatio of the volume of water to the mass of ground coffee.
9 Average temperature during brewing of coffee.
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Fig. 2. Temperatures of in-tank water during extraction of
coffee for high temperature brewing methods (Vertical bars
indicate points when the eruption of coffee brew initiated).

o

#4 & ¢E€e 9bar Brhe @4 2 ¢tHo|l
E7}EE, Mukka, Brikka®] F&A19] o4 2% L3 Z}
95.7°C, 121.7°C, 127.6°CE Brikka’} 7V Eton &
of 289 A7+ 7}7t 50400, 20+0.0s, 29.6+0.7 s=
RIZEZ} 7 A9 MukkaZl 7P Z4tH(Table 2).
R I7}EE Mukka, Brikka® 7}g 3 7}7} 164496 s, 156d:
16.8 s, 280.749.0 s73 HA], FE=0°| §Z57] A &3
), 3HHE AF oA GZo] AZHE AJFHS AxPL AA Ur
b thFig. 2). ol= F&7]7 gAUE A9 229

e

tamping®| 4] ¢] Z}o], gas Eoll Y= FE7]7 €W Yol
zpo], FEo AHEHE =9 ¢ Aol FolA 7IdEHE
Zeg FHEY a8y &5 He &k 9} &0l AE
e Aol o] Hxk= g ﬁz] QL% 2 et
(Fig. 2). & 9] A= =Itx 3 —r% Al Zko]

F Imin =2t 3 Sanchez—Gonzalez et al. (2005)9]
B9l & dA5AT. A EIFEZE, Mukka, Brikka

o - 8=

g AT FEA FF AR 2E7F oF 72°CE AL g
Navarini et al. (2009)9] ARt} thh =94t} 3HH =27}
EE9 %%*lﬂ 222l 793°Ce S8k SHEEES] F

3
71948 9F 0.46 bar (Singh & Heldman, 1993)Z °]&= &
< Tl AXgE HE vp2Ae] pipeR Wol & 7] F
=3 ok, 2ol Estal §&°] 7Fesid A
BAEES] T4 1A Uil sl Wue e 4
3 Eol T pipeE BFAL g T pipe ¢l Wl ¥
7+S wet ol sl He A HA I Holgk 2o 7]

VR FEE o AZY 47} 733 mgmL
3L Mukka, Brikka, 27}X E, Drip, Aeropress
Aeropress7t 10.5 mg/mL=Z 7P 23kt
ol oz Ag AREE HF &F v

F2ol AH-E =9 FUFrr)ol e FEW °ﬂ H]&ko] 7}
& 7] W ol tH(Table 2). & AFolA TP &

T E et A S IJrEMJ‘iiOU%(F -
0.9392) o|= T3P0 FE= 7HEH]d o3 depzith=
Ludwig et al. (2012)%] 239} ‘:H ]i x|tz Zlolth.
FTIAFEEY TEE SHE FEY T AF FF
(Table 2)S &85t ¢ k EHH] FE2H I E] K
FE)oE %‘r*&o}‘}’at}(Table 4). 1 A3 12FEFWH
Mukka, Brikka, R7}¥XE7} Zo] FZ&5 o] Z+zF 26.5%,
25.5%, 23.2%°]021, uhHo| o 23X g4 Drip, Aeropress
E 27 18.8%, 18.3%, 17.6%= W23k ko2 FZ59Y
th &, A& FEA ZZO] Fx15]o] By B o]
3 # Z\ ‘/}E‘r‘/"\:} ]L Arabica/robusta
gelste] FE3H e o, B2
2Fo| 27.6%% oﬂJJrHW(B 0%)°]

7} EZo] ARE £xE= 7b7} 793+03°C, 121.7+3.0°C, U} oﬂ_éiau(zo.z;%)ld_ﬁ} frolatAl ol FEHAT=
120.1£0.2°Co] 2 t}. Mukka®} Brikkas F& <=5 =7 Lopez-Galilea et al. (2007)2] A3t} FASE A el
at7] 918k b valvert AA| =0} glof && 2&7 1000C WATE AL FEA Mukka®l FELXET 121.7°CE
BT} =9kom Mukka?} 7PE =T} o] BEIFEE 9] Brikka (127.6°C) Bt} S%3L FEA7FE 20s= Brikka
Table 3. Physicochemical characteristics of different coffee brews
Brewing To'tal T1tr§t§1ble . TPC Caffeine 5-CQA  Trigonelline RSA
Method solids acidity pH ColorL o GAE/mL)) (mg/mL)  (mg/mL)  (mg/mL) (%)
(mg/mL) (mg/mL)
Drip 11.8°40.03  1.07°+0.00 5.31°+0.00 33.8°+0.02  1.50°+0.02  0.58+0.12 0.22*:0.01 0.40°:0.00 91.2°+0.04
Aeropress  10.5%0.08 0.99°£0.00 5.29"+0.02 33.5°:0.03  1.37°%0.05  0.54°x0.05 0.21%:0.04 0.36*:0.00 90.9°+0.06
Espresso 73.340.49 6.54°+0.00  5.23°+0.01 - 10.85%+0.14  3.16+0.22  1.1540.15 1.89'+0.01 98.8'+0.01
Moka 30.3°£0.15 2.68°40.09 528°+:0.03  3.5440.00  4.92°+0.04  1.22°+0.03 0.46°+0.01 0.72°+0.00 97.0°+0.05
Mukka 33.2°40.14  2.61+0.11  533%0.01  2.6%£0.04  3.9040.06  1.19°+0.01 0.45°+0.02 0.73“0.00 96.7°+0.00
Brikka 31.840.13  2.48°+0.00 5.31°+0.01  1.8+0.02  4.66°t0.14  1.37°:0.07 0.51°£0.07 0.76°£0.00 95.4+0.01

All values are means + SD of at least three measurements.

*Values with different superscripts in the same column are significantly different (p<0.05).

Gallic acid equivalent.
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Table 4. Contents of phenolic and nitrogenous compounds, total solids and acids of different coffee brews with respect to the amount

of ground coffee used

Brewing Total solids Total acids TPC Caffeine 5-CQA Trigonelline
Method (mg/g) (mg/g) (mg GAE/g)" (mg/g) (mg/g) (mg/g)
Drip 182.4°+0.47 16.6'+0.00 23.3%+0.32 9.05°+1.88 3.47%+0.12 6.20°+0.02
Aeropress 175.9%+1.34 16.6'+0.00 23.0°+0.79 9.04°+0.89 3.52%+0.68 6.11°£0.01
Espresso 188.4°£1.26 16.8°+0.00 27.9°£0.36 8.10°+0.45 2.95%+0.40 4.86°+0.07
Moka 232.0%1.15 20.5%+0.73 37.6°+0.34 9.36%+0.08 3.52%+0.08 5.49°+0.14
Mukka 264.81.08 20.8°+0.84 31.1°¢0.50 9.51%°+0.44 3.56%+0.05 5.8540.23
Brikka 254.8°+1.04 19.9°+0.00 37.4%1.12 10.97°+0.69 4.09°+0.54 6.119+0.08
All values are means + SD of at least three measurements.
*Values with different superscripts in the same column are significantly different (p<0.05).
Gallic acid equivalent.
(29.6s) BT} #SkSol=(Table 2) =& 7} w3t & Oz &2t
Brikka®] 749 202 Qlsle] B84 EFE0] 4F A Total phenolic compounds (TPC)2] FE+& o =g 47}
AE Aow FALAL 7P v g s Ad Ay 1085mgmLE 7PE E=%3 RIFEE, Brikka, Mukka,
g 471 fsiAE F5 &0 1822%7F ook b3l Drip, Aeropress®] T2 =2 ol o™ Aeropress’b 1.37
ot F30] 24%H T U JPHH 7v= B ekl Wi,  mgmLE 7HE SSkTH(Table 3). ol FXIFES 779
Zuts AYs A&l o FAFZ(overextracted) HU  FAFSHA TPCE] skee 7hpH o whH el A &S vE
thal ZHEEth(Lopez-Galilea et al., 2007). ©] 7]2S2 &  YATKr=-0.9448). =l AMS-SH UF T tiv] &4
m ¥ oA Mukka9l Brikka® b FEE Aoz F TPCY FHE 1L FEWQ RILEE, Brikka, MukkaZ}
=] Tk wo] &5 Z+7; 376, 374, 31.1 mggolem 7kt
F29el Az 27}t 279 myg, A FE < Dripst
=M Aeropress”t ZV7F 233, 23.0 mg/gS 2 7HE WU TH(Table
ZZHo A9 Z4ko] FLE o AXH AV} 654mgmL 4). F = Y] AL Eo|s AFEY FoA =&

2 7FY =%k BIIEE, Mukka, Brikka, Drip, Aeropress
o] =07 Yol 9™ Aeropress’t 0.99 mg/mLZ 7Hg vt
ATHTable 3). Brikka= 7HrH] 7 Sgoll = B3kl &7}t
EE, Mukka®t} F=7F $gkon o= dLoA f7]4k
o] dR7F Eall| Aol 7| Aom AdE. FE
AHEEE Qo T iR FEE AR TS BlaskS
W], Mukka, E7}¥E, Brikka7} ©o] F&5 o] z+zt 20.8,
20.5, 19.9 mg/ge] 1 o™, REA ]| of| 32| 2~ Drip, Aeropress
= F29 Yol ¥ e 717t 168, 16.6, 16.6 mg/g

| 2250, 7}
Fe] f715ke] FEH
SE7 7P =%
7HUR E=L

Apg.

i oor

FUIO rl.o
> K

o)
2R

oo

pHE dAZHAvp 52302 714
53302 7P E=TH(Table 3). 2 AFolA FEHH o
wet 7hpH], FE2E, FEAIL BHYE ol AR o
27] e o]5e] FHALRE S vHT A7t
). Seo et al. (2003) A% cafeollr] d¥tdo=z 85
= A9 pH HYE 4.82-5.59 Wol| &3ty B3 u}
Ao, B Atoa dojxl Az o] el

ol 3l, MukkaZ}

=
RIIEZET} 7V

SE7 A O R e ol FZHAL
o, ol ¥ FEA FEAE T3 FF WY
S AAKE B AT A 27932 mg/g)7t ol
A4 #3918 mg/g) BT} total polyphenol 3ol =ity
R 373+ Sanchez-Gonzalez et al. (2005)2] 2o} d=3}5
om, ke ik olgH]TE AT oA o] S X<
26.4-30.6 mg/g®] HH Y FA3F tH(Flambeau & Yoon,
2018).

=

Y2

7 bf| 2l

B Aol 7Hle] T ol 2~Z# A7t 3.16 mg/mL
Z 7F% =3 Brikka, 27}EE, Mukka, Drip, Aeropress
o] £o]lem, Aeropress’t 0.54 mg/mLo 2 7 okt
(Table 3). 7}HI)] % <A 7hpulol vl st kS
e A tHr =-0.9126). 7HE8]1 7} 548 Brikka$t 273
EE HWEIS o, FELE7) E2 Brikka® H%(1.37
mg/mL)7} BFFEE (122 mg/mL) Bt thh =4 et
t}. o]= F4t TPCOME RE7FEEV) BrikkaBoh &t
A A dxEEs AoE 7hde] & gl 7191s 4
I=Z AlRE FE200 ARES AT S g FE9 7}
Hole] gFe 7 LFZH Brikka, Mukka, 27X E7}
@o] F&5o] z+7} 110, 9.5, 9.4 mg/gel o™ AL F=
H2l Drip2} Aeropress’t 9.1 mg/g| AL oA 2=3ZF A7} 7}
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(Andueza et al., 2002; Caporaso et al., 2014).

22 24AK5-CQA)

B Ao 5.-CQAQ FEE o2z 27} 1.15 mg/mL
2 714 E9%3L Brikka, X7} E, Mukka, Drip, Aeropress
o] =0 o™, Aeropress’t 0.21 mg/mLoZ 7H wkth
(Table 3). 5-CQA®] F% A 7l<H|of| v sl= 733
< YeEMIAtHr=-0.9154). 7}5H]7F §-AFSE Brikkas} =
FIEEE ¥ 2AS o, 7HRle] A9k Al =
257t % Brikka®l ¥%(0.51 mg/mL)7} EIFEE(0.46
mg/mL) Bt} thd =4 YT

F2o AMES AF T d¥] 59 5-CQA9] T
3% Brikka, Mukka, 27FEEo| X Wo] FZ 5o
27} 4.1, 3.6, 35mg/gelRem e FEH<A Dripet
Aeropress7F 3.5 mg/goI AL o 2T A7 7P 2e 30
mg/gC| ATHTable 4). FR2ZAAL Avjo] &A1= FQ
e 3FgEZ gHA Jom(Somporn et al., 2011) #
v]o] A, ¢ #e gk 92 7121th(Andueza et al.,
2007). F22A4R dAA FallEe= o= dEA 3
o™ Somporn et al. (2011)d] wWEW wmt]Y Z2H
(240°C, 14 min)oll A <F 80%9] =40 &= At 23}
B Ao e FE2r Welel FEFANAM = v ot
At A0 2 B, FE257F 7P =34 Brikka (57
SA FHA 2% 132.6°0)914 7HE B2 Fol FEHJUH
B AFeA Aozl 5-CQA T2 2.95-4.09 mg/g HH ol
Jdoem, o]z F= WS filter, plunger, mocha, espresso
2 gegt FEdA 9] ZHXQ 3.8-7.0 mg/ge] W<t
A1} EH(Lopez-Galilea et al., 2007).

Eg|ndlz

B AFoM E |2~ZH 271 1.89
mg/mLE 7}¢ =3 Brikka, Mukka, =7} E, Drip,
Aeropress®] =] 2™, Aeropress”} 0.36 mg/mLoZ 7}
& S TtHTable 3). Eg]dde] = A 7hH]o] vt
Hl g &hs 43S e A tHr=-0.8891). F3o] AL&3
4F S u¥] FE29 Efadde] FFe At FEH
¢l Drip9} Aeropress’t Z+ZF 6.2 mg/g, 6.1 mg/gCE 717
E%L 22 FEWQ] Brikka, Mukka, E7}XE7} 7Hzf

6.1, 5.9, 5.5mg/gelYom AZFH 2T}t 49 mg/glE T}

Juddel Fr

O -1

ZF ¥t o™ Drip, Aeropress, BrikkaZboll 21221 Zjol&
LA A FATh(Table 4). Bl A FHod s 2
AL dof 93] Eal=™ nicotinic acide] -3l <]l

= 180°C o]/de] o] FQsi aHTE WE oA
E IJFERY FIE 7t AoE 4HA Ao
(Taguchi et al., 1985). ¥ A-ol|A] 43 2 s9t=3}
g, Egydde FE2T7t dudoz Wi A

A FEVNM AL FEHEY Bo] FEHUT ol

e

3] A=Y WED Aow FAHHTH E Ao A
oA Efudd FHFLS 486-6.20 mg/gol EEHoH

Andueza et al. (2002)2] Arabica 9| 2=ZH A AF] FEo|
A3 A7 A 72 501-5.81 mg/gd AR 7S UE
Ribei=

A

A e] 228 g A= 7Tl E B TdAA
L' %ol 2 A RE A EY ol 22yo] Jgdr=
7 whgo] R o] L ko] Welxl= el 71xe A
ojth, & AolA FEF WS 2GS Ay FEEY L
e Table 37 24t H%7F YU sle] 2o E7}
SO =T AE A9 E Y| s7Hx] FEUH o R

A

32

FH de Ay L 3+ 1.8-33.89 WIS yehldt).
+ Eun et al. 2014)¢] FEHHES st A9 L' gk
0.81-40.649} FAFSFATE B Aol L'ghe A=
Drip$t Aeropressoll Al 713 =9k Brikkaoll Xl 7H4
] o 22 A= Brikka® T U] Yol S EA] ¢
L LR Zhen) el IS HaAIE RoA Al
091535 YERNAL ol F&7t BSFE L3kl
A& ofugith,

Hr > 32 ME oE o O
[o

fo e 32 2

DPPH 2iC[2Zt A74=

B AFA radical scavenging activity (RSA)E o=
Y27t 98.8%=E 7 = EIFEE, Mukka, Brikka,
Drip, Aeropress®] =0]021, Aeropress’} 90.9%% 717
SrQttH(Table 3). RSA <A] 7hpn]oll whi|e| el A S
YER A THr =-0.9609). £ AF-oA] RSAE 5-CQA<}S]
AAA = 081652 TPCFe] F#A42l 0.8600H T} B
k. o= AZAA Faksts 5-CQAT F31gh 4
FAE FASA RHL 235 HEA IFE H =
& ABAA 7 A} B 23E Perez-Hernandez et al.
(2012)¢] ®.aL9} AAeh= Zlojth & AFollA T RSA
o} Lk 7Hlle w9 =2 29 A= -0.9526)7F T
ARt} o= otnt ZW ¥h-gol ofste] e AHE
AEo] stsg S AU dS dAlskH, gk AF
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(Lopez-Galilea et al., 2007; Ludwig et al., 2012).
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X=

2

3} /\]

< 3t 6714 A
PCAZFol A L}E‘rﬂi ATHFig. 3). 2 A3

B2 ME 7l 3] flo] 2

=
-
Z)

H=

=1
TEHAT X

7o) ] profilee] &
Hh S o

=

o H FEE PC1ES 988%= AHWsli, PC2e T4

olstetd 54 117
FEHY dlazy st 12 FEUA EIFEE, Mukka,
Brikka= €150l 912|311t} ol 2z ae] 7P 2 52
FEA cemaZt EASE AAH, 22 FEHANE

crema7} A A7) WEA PCA A 32 o
A Qo FPE @ P20l A% daole o 2xe
st BAEET} AX 35 Sheole Mukkash Brikka’}
AASAT Fig 3, $2E 2ol 2olEEE

L% el Thstel, NEAS AL xFo yFel  AASE S Mukkadh Brikka’l 52 Besiel
99:19] Hl&2 JFZ ol FEHUT F A8 A2 W, FE2ETF FEE0] 7] patternel = FEFS 7R A
Aol Al & WA= x5S EUE vlws] By ek o= AN
29l Drip9} AeropressE @220 X590, 719t
[(Discrimination index = 55]
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Fig. 3. Principle component analysis constructed using the most discriminating aroma compounds for discrimination of different

coffee brews by e-nose.

300

200

~Brikka
AR
=N

\ 6&!\ 1

press

A

PC2-2.484%

-100

<

Al

-200

" £
i f? ~—~—— Espres$o
|Bm-2 4 / I
7 /
NP7
N
Mukksd
-1200 -1000 -800 -600 =400 -200 0 200 400 600 800 1000 1200 1400

PC1-95.671%

Fig. 4. Principle component analysis bi-plot constructed using 7 sensors for discrimination of different coffee brews by e-tongue.
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AAps e s AL vlashe 71712 A EF3 S50
853 THPeris & Escuder-Gilabert, 2016). Z1x}5] &
A2 BhE tiEske 70 AXE AT AbgRe] w1zt
P72 A4 SRSE AlBE, STS= A8, UMSe 7+
o, SWS= @t BRSE 25HS HAIstM GPSet SPS Al
e AA e e BAgsle RFAAMZE 8 FX] o=
THSuh et al, 2014).

2 AT FERHS G FEES AAEE 24
gt & gho] profileS PCA “Foll eI th(Fig. 4). PCI
(95.7%) “3ollA 4U5EE(Dripet Aeropress)st 7F4FE
Bz i) LEF XA AR T3 H o]

fo m

[

E bl o] HA] sttt Wil A 2FEE F
Z2 %7} =% Brikka, Mukkat $1Z:0] $]x]3}ke] o]
= o] HJr}. =3 Brikka?t MukkaS A&
HrEo] FEo| FHXA &9t} o]+ Brikka®t Mukka] 32
£ ghafo] b2t 25.5%, 26.5%% At FE2E A37) A
= 54 F9 sl &uks AYiL 3lo](Lopez-Galilea
al,, 2007) th& A8 53 2|7t Vet Ao 2wy
2ukS 7k2) 6= A4 2l BRS7} o] 53 Q13 91220
= AZ ol WEdhe Aolvh 3 RIIEEE I
FEUHLE FZEHN O Mukkatt Brikkadhe @
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fo o H
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Q

Prlolgte FEwo wEba gta o] EAo] &
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o o] ]

|
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