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Abstract

This study measured the biochemical properties, antioxidants, free sugars, organic acids, trigonelin, chlorogenic acids,
and caffeine content of coffee prepared using different extraction methods by adding dried apple powder to develop
high-quality functional drinks. Espresso had the highest soluble solids content and brownness at 9.17+0.88°Brix and
1.85+0.57. Its organic acid content was higher in the sample groups than in the control group, whereas the espresso
group was highest in citric acid at 2184.11+£0.01 mg/mL, malic acid at 2181.35+0.03 mg/mL, fumal acid at 40.42+
0.01 mg/mL, lactic acid at 32.04+0.02 mg/mL, and formic acid at 49890 mg/mL. Additionally, it had the highest
sucrose, glucose, fructose, and sorbitol contents (p<0.05). In the trigonelin content, the sample groups showed a higher
content than the control group, with the order being espresso > mokapot > water drip > frenchpress > sippon > hand
drip (»<0.05). In the content of chlorogenic acid and caffeine, the sample groups showed higher content than the
control group, with the order of espresso > mokapot > water drip > siphon > frenchpress > hand drip (p<0.05). As a
result, espresso was found to be suitable for developing coffee drinks in manufactured coffee with different extraction

methods.
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o, ozt BlE dF Ege] &9 Fou g502 ¥
e =o] g Tt JES &F ste WA oltt
(Eun et al,, 2014). =20 i e A= thsh
e ot A Hg o] &3 =7E Wol /s Qi

719 FZ WAHoR FHE o|§ste A= =¥, L,
]t FEZ AESHA Ugle o228 & (Moon, 2013),

SEU7IeE 7 FE] &% W] ZAX Z# 2 (Eun
et al,, 2014), 9% FHo}2= o] &3k AFe]¥E(Yoo, 2013),
2544 Wkl e] RILEE(Koh et al., 2020), BH4-S Ho
wy F&8E Y98 =9(Kim & Kim, 2014; Eun et al,
2014; Yoo, 2013) 5°] o] &= 3 th.

A3 (Malus pumila var. dulcissima)= 5378 Zv] ol
&ote thdA SEAEZA 85%] B3 12-14%9] ©

sh=, 03%°] @A a8 A7) XAS FH-8Ha(Kim
et al., 2020), HIE}1S Egel f7)4F 9 FRep 722 7]

A AE a2ga E99E e 22 Al 24
< 7™ (Hyson, 2011; Kalinowska et al., 2014; Hyun &
Jang, 2016), A} 3 ZE]slE2 4ts), e, dulo]E
&, gEdEr] T 85% 7K A 7148 AERte]
ol el 8 9 sHEF Aol E Bol ol &H Uk
(Hyson, 2011; Shoji, 2006; Park & Chung, 2020; Park et
al., 2010; Lee & Kim, 2015; Lee, 2014; Yang & Ryu,
2010; Walsh et al., 2003).

AF7HA 71548 AR A7E A9 A3 A= H7HA
B2 Q% 74 547 kst A2 oY FEE(Lim et
al, 2015), 23 #7KBae et al., 2020b), THe}E F=
(Shin et al., 2021), 5 FEE(Kim, 2020), 5= 7t
(Kim et al, 2010), 4 A3 EFFZEE(Choi et al,
2012)¢) A77F B H9lew 7Ade] F= W] g2st
o 7S Ad AEE H7kste] Alxg Adol gk
T o4 m & dA ol

wepA 2 Aol A et delvks 2 Vs =2
Ad Az A} EES
drip, siphon, frenchpress, hand drip2] A= WHOZ =
3 A¥E Azt pH, $%, A LR, A, 24

% Z¢ 9%, 2,2-diphenyl-1-picrylhydrazly (DPPH), -
715k fEE, ERadd, 2274 7HQ) S 53
stod 2] Foll g A% =8 i 3
F75he 2NN 43 AY LEEY
o314} At

718k espresso, mokapot, water
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Ao A AREE Aue] 23 WIS (green bean) 2021
of 8tel ofgH] 7 FFOE A E WA o= THEE S
w e @e} oFE] ol Antirua), ZFEH]oF $U 2K (Huila),
a2 B2 Mgl=(Cerrado) 3FFE 29 S s19S
o, AZAIZE TS AAF = (dry fruits, Cheong-Ju shi,
Chungchung-do)®] Al &2 T+t AHE-s13
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7Hm| EAE

ATl 228 AL v 2y 22H #Al Jene
cafe (CBR-1200, Gyeonggi-Do, Korea)S ©]-&3} 170°C
ANA 19min 7+ .7 w1 Atole] @AM AFE wiE
sto] ofEm} WH 7L AR FFol Hol 72h Ho] 502
A e AMee oA sAsITh AR AF= SCAA
(specialty coffee assocication of america, F]=F =32 ¥E 7
3o EFHSQ AgtronAhe] color roast classicfication
systemS 243}l SCAA Color tile #45=%, Agtron No.
45-509] W el siFETt Ay EH= vAbs 2y
(Super jolly man, MAZZER LUIGI SPA, Venezia, Italy)
9} A5 22F1E(EKM200, Rommelsbacher, Dinkelsbuhl,
Germeny)E ©|-&3t] 2319t}

FZE YOl w2 Aol M=

A3 A|E= Table 13} o] 22 d==gHo=z ¢
B 16g0 2 Aol A7MNESS 9F B2 120 4

At 2 4 gH o7 A7Fste] 67hx] 9] Az whyol w
&3t Hand drip =2]9](V60, Hario, Tokyo,
Japan)S ©]8-3}4], 90+£5°C ©|/Fe] &%2 EZ 2.25min
B FEJAI, espressos FAaE o AP wAl
(DELUXE 2Gr, Sanremo, Treviso, Italy)E ©]-&3}o] 90+5°C
o] B2 9atme ¢FHOF 235 T FE349 3L, siphone
90+5°C ©]’d2] E=Z(TCA-2, Hario, Tokyo, Japan)& ©]&
3lod 2.5min &t FE319 21, frenchpresse (CPS-2GP,
Hario, Tokyo, Japan)& 90+5°C ©]¢2] &< ©]-8-3+% 3min
59F &322 1, mokapot= (MOKA EXPRESS, Bialetti,
Omengna, Italy)E ©]-8-3}o] 90+5°C ©]’de] EZ 3 min 5<%t
FZ3Ath PIA B2 water dripe (My Dutch M550,
Beanplus, Seoul, Korea)E& ©|&3t4 & 130mLS ¥

Table 1. Making blended coffee by different extraction method unit (g, mL)
Ingredient CON Hand drip Espresso Frenchpress Siphon Mokapot Water drip
Water (mL) 130 130 130 130 130 130 130
Blended coffee (g) 16 12 12 12 12 12 12
Dried apple powder (g) 0 4 4 4 4 4 4
Extraction time 2.25 min 2.25 min 23 sec 3 min 2.5 min 3 min 6h
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pH, =&, 7184 1d: & =8

pHE AlE 25mLE pH meter (GmbH; 8603, Mettler-
Toledo, Greifnsee, Swizerland)Z AF&-3le] SR F
2 AT AlE 28 ¥ & HAH FE F47I(ML-
50, A&D Company, Tokyo, Japan)E ©]-&35}o] 33] -3}
o FA3Ah A AP ES AE ImLE =87
(refractometer, Atago Co., Tokyo, Japan)E A3}l =4

SHA T

M 5 ZME =Y
—

AN E= AT ANEE A F/RTE 108 345t
420 nm 33 =7l (spectrophotometer, U-2900, Hitachi,
Japan)E ©]-&-3t] S E 33 ®HE A3 A eE
AN %= A (CR-0, Minolta Co., Osaka, Japan)S AF&-3}o] L
ZH(H =, Lightness), a #L(Z A%, redness), b LA %=,
yellowness)S 7+ A& @ 33] §hE =Asiglon 3
W20 (L = 96.68, a=0.26, b=189)S A&ale] =43}

4

1O
% EZ9 = S Folin-Denis ®#(Singleton et al.,
1999 W st Stk A9 F= AlE 50 pLol
10% Na,CO, & (whv) 100 uLE H713E 5 420 =X
3l % 50% Folin-Ciocalteu’s reagent 50 uL 7}3F 3 &2
A 60 min EF YHEAT| L FHEE rlo|AREY O|E
= 7] (microplate reader, Epoch, BioTek, USA)S ©]-& 3}
o] 725 nmollA SA AT old F EZEldE IFES
ETEZZ gallic acid (Sigma Aldrich Co., MO, USA)
£ o] &3l s HEFAE AHEste] AT AR
fei3 o

Y F B0E SR IS AEHA:

¢

(Blois, 1958). #A¥] FZE 100 uLo} AHE A do] whE
0.1 mM DPPHE&HS 100 uL 3L &3 3te] AL ohha
Al 30min &t WAL &, mlo] AR EE O E w57
(microplate reader, Epoch, BioTek, USA)E A}&3}4
517 nmelX 35 S48t A5 DPPH 2t 2
Oz &7 G452 A8 H7bret R3] $3 = &
ol5 MEZ(%)ZE EASt AAFA Tz et
A= =S
f714F B2 & UV-Detector (ERC, Refracto MAX 520,
Tokyo, Japan)E AF&-3Fd 210 nmoll A #4138} ). Column

A

lo o

£ Aminex 87H column (300 x 10 mm, Bio-Rad, USA)<&
AFEEFA M, column®] LEE 40°CE 3t ol 5Ae
0.01 N H,SO, (Fluka, USA)YE AM&-3IA 3, <2 0.5 mL/
minS & 3R, Al FE 10 uLs: FYsAi o

=4

!

ol

welg

Ao 1o
219 #4& Dionex ultimate 3000 (Thermo Dionex,
USA/pump, auto-sampler, oven) HPLCE A}&3}% L,

Chromeleon Ver. 6 softwareE ©]-&3}th 2139 w2
+ Sugar-pak (Waters, 300 x 6.5 mm, USA) column< A}
£3901, column® &%= 70°CE 3FUTh o] FAS
water (Waters Co., Milford, MA, USA)Z ©]-&3}3, f4
2 0.5 mL/min® 2 3tk AlE FYFS 10uLE 5k
Shodex RI-101 (Shodex, Japan) detectoroll Al 7Z&3}5iTh.

Ec|ndiel, S22, FHHQl g =Y

E 2] 329 H(trigonelline), E = 27 Xk (chlorogenic acid), 7}
|9l (caffeine)2] TFFE AlE 10mLE FH 3 tfS H]FA
Y3 SRFE 100mLy H71skAh ol & 7tz 20 mLA
F 3l 50 mLe] measuring flaskol] 23, o EANGS 1
mL 7} % 10 min 7+ WA T2, 10% (w/v) Na,CO,
ImLE 718t EFsiaith Al85 1 mLY F3 v
0.45 um membrane filter2 345t HPLCZ 413}t
B4 202+ #47]7]= HITACHI (model 655A-11,
Hitachi, Ltd., Japan)E ©]-8-3}$1 3, columne Inertsil ODS-3
(5um, 5.0x250mm)E AFE3FA Y. Columne 2%+
35°CZ 319l ©]&7dL acetonitrile: 10mM KH,PO,
(10:90, viv)y= AH&SFAC™, F452 0.9 mL/minE 3F3AT.
28]2 #HZE 7] UV-detector (Shimadzu SPD-10 AVP)E
ARE-sted 280 nmell A 7 E skt

A HM2|
FA A 2l+= SPSS (Ver. 23.0, SPSS Inc., Chigago, IL,
USA) Z2a3& o] &6t 7} Asare] Hvtd) REdat

£ 3l one-way ANOVA (analysis of variation)© 2
233t 2, Duncan’s multiple range testS ©|-&3lo] <]
4

n
pH, &, 7184 I E 34 A= Table 29 #AAI &}
AT pHolM = W2 5.46+0.01°1 water drip®] 5.54+
0.002 7F =74 Yebt, moka pot7} 5.12+0.032 7173
wokth, water dripS® F23F 797 7P BS glo]l b
it o= =3 A9 HEAZL, B #7119 oA
T2 FEWH o7 U4k el Afol® olHg A
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Table 2. pH, moisture contents, and solid content of blended coffee by different extraction method

pH Moisture (%) Solid content (°Brix)

CON 5.46+0.01"™ 99.20+0.002 1.23+0.33*
Hand drip 5.37£0.01° 98.13+0.21° 1.97+0.33"
Espresso 5.14+0.02* 91.33+0.17* 9.17+0.88¢
Frenchpress 5.31£0.01¢ 96.94+0.09* 3.03+0.33¢
Siphon 5.214+0.00° 97.70+0.09° 2.70+0.00°
Mokapot 5.12+0.03° 94.7140.00° 5.60+0.10°
Water drip 5.54+0.002 94.25+0.00° 6.50+0.00"
F value 302.972°) 1836.162" 3975.974™
P value .000 .000 .000

" Each value is mean+S.D.

2 *¢Means with different letters within a row are significantly different from each other at p<0.05 as determined by Duncan’s multiple range test.

I p<0.001

#H7} vehd Ao 7 AlR A kPark, 2017). 75 A7H w}
2 gAY FEH9| sz i3 ditst aze] wale]
Aol A pHZE ¥ A+ fAbe AxE e AT
(Hwang et al., 2013).

SR RSt 27o] 99.20+0.00%% 7HE EAL, thE
THO Ax A J7F Al ETEC] B 9 e
AlE 7oA = hand drip®] 98.13+021% 2.2 =3kCS
espresso’t 91.33£0.17%2 Sttt

7T EE S T x7to] 1.23+0.33°Brixe]w, Ax
At A7F A B2 BF 2R 24 JElt A ST
ol A espresso’b 9.17+0.88°BrixZ =%k, hand drip®]
1.97£0.33°Brix2 YEFSTE o]# 3 A= Eun et al
(2014)] AT FEA] 1P T AVET, WiAB L,
FEU SOl e thEr 3123} 319te] o Az ago
2 FE3 AL d==Hog & FEH oJ¢ =

ARt 1P E ghFo] A YElEt . 23k AT

16.07£0.062 7F& =Sk, water drip®] 9.40+0.002 717
vttt 5 WY g2Ee 1% At JUb A EEEe] W
2R BF 22 e A a gollA e tixaol
1.17+0.15°]H, A5 A= mokapotZ} 6.07+0.062 7}
=A UERS ™, water dripe] —0.10£0.002.2 714 w2
ZAoeg uvetgow A8ZF oAl o7t AT
(»<0.001). b FrolME HEw0] —0.90£0.002 HEFE,
Al Z oA espresso’F 5.80£0.102.2 71 =kom,
mokapot”} —7.43+0.120.2 7} w9t}

A =E thzato] 0.50£0.18019 Ax Atz H7} 7
I A5 BT 257 fi2LEY 52 S B
o} A& oA E espresso’l 1.85+0.57% 7P =kom,
hand drip®] 0.56+0.182.% 7} gty #Avje] A E
AL 5ol FfEo] e FATH ofu| =itk 23
amino carbonyl ¥Hg-o <& A=W ZANEHLS TE
2] shet=E kst A AHd s TRIta B
3 UdtHSo et al, 2014). & AFolA mokapot}
espresso® F=3F Ao ZAMETF TE A|lEHT {9
o7 wo ZAo7 UEHOH(p<0.01) ©]23 A

H
)
P

T 3% Wyl Ay FEo] AsuA B B A
< Azter

Table 3. Hunter’s color values and brown color of blended coffee by different extraction method

L value a value b value Browning index (420 nm)
CON 9.2340.15"2 1.17£0.15° -0.90+0.00" 0.50+0.18"2)
Hand drip 9.95+0.06° 1.83+0.06° —0.27+0.32¢ 0.56+0.18°
Espresso 14.47+0.20° 6.00+0.20° 5.80+0.10° 1.85+0.57°
Frenchpress 10.23+0.20° 1.10£0.20° -0.20+0.17¢ 0.59+0.07°
Siphon 10.03+0.15° 1.17+0.15° 0.10+0.17° 0.64+0.06™
Mokapot 16.07+0.06" 6.07+0.06° ~7.43+0.12" 1.31£0.75
Water drip 9.40£0.00° —0.10+0.00° 1.80+0.10* 0.82+0.28
F value 5266.000" 989.125™ 1383.028™ 5.114™
P value .000 .000 .000 .006

" Each value is mean+S.D.

2 *Means with different letters within a row are significantly different from each other at p<0.05 as determined by Duncan’s multiple range test.

ok

¥p<0.05,”p<0.01,""p<0.001
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Fig. 1. Total polyphenol content of blended coffee by different extraction method. Each value is mean+S.D. ““Means with different
letters within a row are significantly different from each other at p<0.05 as determined by Duncan’s multiple range test.

& Ecjul= g2k 20t A Ao A ET
F ZEdEy FE2 dl2wo] 1623.93 mg gallic acid

equivalents (GAEYLO|H, A| 2] £ espresso’} 576025 mg ~ DPPH X}7 2iC|ZH A1 EMs A}

GAELZ 7% %%t21 hand dripo] 146622 mg GAE/LE DPPH A 2ttt 27 8452 Fig 201 Akt
7 St (p<0.05) (Fig. 1). ¥ A Adpe= o =zglsh tiRT0] 26.54%°1H, T%H gast Az Ak 37 Al
o] o3 ZAE 2FF H7F Ay SEEF9 =1 v EFEC] HR2TET BF 2 7S Btk Al A=
o] AP NBEFET 9 E3FHEo] =74 Ugthal B3 frenchpress7t 45.26%C2-2 7FE ¥4I, siphon©] 28.20%<
3 A%(Bae et al, 2020b) A} AR sl AFS B 2 7P R THp<0.05). e FEd0] H1E Ay B
om olgfg A= oAz A WA oJs] 2AE AT ¢ F2 54 A7 (Shin et al, 2021)lA thERY
o] A% v FEd Bls) AdE s HEHE ARSSHL o) H7}=e] DPPH 2tt]Z2 47s¢] Zvke 2ot
A A F 5L 2EE AN FEE g0 B WE =& A 7199 F2 54 A7 (Lim et al, 2015)
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Fig. 2. DPPH free radical scavenging activity of blended coffee by different extraction method. Each value is mean+S.D. ““Means
with different letters within a row are significantly different from each other at p<0.05 as determined by Duncan’s multiple range
test.
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Table 4. Organic acid content of blended coffee by different extraction method

Citric acid Malic acid Fumaric acid Lactic acid Formic acid Acetic acid

(mg/mL) (mg/mL) (mg/mL) (mg/mL) (mg/mL) (mg/mL)
CON 422 .65+0.03" N.D? N.D. N.D. 92.55+0.02° 239.37+0.02°
Hand drip 476.01+0.02° 497.16+0.02° 10.51+0.00° 8.58+0.02* 117.72+0.01° 280.88+0.00°
Espresso 2184.11+£0.01# 2181.35+0.03" 40.42+0.01° 32.0440.02f 498.31+0.02¢ 1090.26+0.04#
Frenchpress 659.57+0.01¢ 706.95+0.02¢ 14.71£0.00¢ 11.21£0.01°¢ 157.07+0.00¢ 350.40+0.00¢
Siphon 581.55+0.01° 540.56+0.03° 13.05+0.01° 9.77+0.01° 139.31£0.00° 317.37+0.01°
Mokapot 1290.87+0.01" 1194.92+0.01¢ 23.46+£0.01° 21.24+0.01° 288.07+0.01" 598.81+0.02"
Water drip 877.26+0.01° 1279.03+0.02¢ 20.22+0.03¢ 12.1540.03¢ 190.04+0.03¢ 381.98+0.02°
F value 7521.983" 2679.000"™ 2214.166™" 9773717 2674.114™ 9217.457™
P value .000 .000 .000 .000 .000 .000

YEach value is meanS.D.

2+2Means with different letters within a row are significantly different from each other at p<0.05 as determined by Duncan’s m ultiple range test.

9N.D.:Not Detected.
9" 5<0.001

oA xRt o] A FZFE 71 AH7F DPPH 2
g 2750 Avke Aatet A8k AES 2yt

ER Tt

A EZ Ao A= T 22 422.65+0.03 mg/mLe]™ espresso
7} 2184.1120.01 mg/mLE 7F4 & 35S Yehily
hand drip®] 476.01£0.02 mg/mLZ & -8 Jeldoh
Habol| A= espresso”} 2181.35+0.03 mg/mLZ 7Hg ¥k,
hand drip®] 497.16+0.02 mg/mLo.Z 7} Wkt {24t
o & espresso’l 40.42+0.01 mg/mLE 7}HF =ghow,
hand drip®] 10.51£0.00 mg/mLE 7§ ko A|g 7k
H 915 10.51£0.00-40.42+0.01 mg/mLo] tH(p<0.05).

Z okl A= espresso’l 32.04+0.02 mg/mLE 71 =%kS
™, hand dripe] 7Hg 2 <l 8.58+0.02 mg/mLE U}
bt AlE 7he] W 9lE 8.58-3.04 mg/mL O] TH(p<0.05).
FEbME txTo] 92.55£0.02 mg/mLo] ™, Az A}
A7 A EFEC] HERFET 2 TS BT espresso
7} 49831£0.02 mgmLE 7 H& o7 Ve,
hand drip®] 117.7240.01 mg/mLZ 7}& Skt Al 7]
W ZE 117.72-498.31 mg/mLol™ 71221 2pol7t U
THp<0.05).

ZAb| M E T zo] 239.37+0.02 mg/mLe] S e
WA, A A H7F A BEEC] EREEY 2o s
Bk 2A4F 3 espressoZF 1090.26+£0.04 mg/mLE 7H3
=2 FFo 2 eSO, hand dripe] 280.88+0.00 mg/
mLEZ 7H 2R3, AlE 2§94 2ol 7b YERsTh

X

e

(p<0.05). & AFAFolA thEFETE 1AZ A7 A S
TEC] 714 Fol ¥ 2 AoE U2 AL Ax A
7R 213 Ao 7 ATEW espresso= A 23 A3 7}
7HE B2 IS JeEREd o|AL o Axy A FEW
< o]&ste] ARoA AFE FE37]
A7 et Ao 2 AlS Tt Hwang et

715k A e FH4E Wbt 8% 54 F9
Stz gk MtolUz} 25l = JEFe F= o= &
HA Jom ZAYAl ol o A {714t
T T Az 274 o) Mt U= FeE By
HALKim & Kim, 2017) ¥ A Aol o2z
A& FEW o] 7 =2 o E YEhg Ay £ 548
FEe 58 ALY VEAERE E8E F e Al
2 gdEd
=gzt &z Aot

Ao =
a9 gFE dEzEE A sucrose, glucose,
fructose, sorbitol®] 4%0] AZEH Qo 2 A= Table 5
o] AJA] sk

Sucrose+= espresso’} 6235.05£0.03 mg/mLZ 7} =3k
o™, water drip®] 1196.23£0.02 mg/mLo.2 7} St
glucose| = 9190.72+0.01 mg/mL=E espresso’} 7Hd =t
o water drip®] 1914.92+0.00 mg/mLZ 7} Wkth Al
EaollA sucrose9} glucosse®] 32 espresso > mokapot >
frenchpress > siphon > hand drip > water drip =22 YESE
tH(p<0.05).

Fructose:= espresso’} 23082.31+0.01 mg/mL=Z 7 =4S
™ hand drip®] 5350.45+0.02 mg/mLE 7H4 W& daFow
YERATE AlE9] S espresso > water drip > mokapot >
frenchpress > siphon > hand drip > 2.2 YEFTH(p<0.05).
Sorbitoli= espresso’} 1307.06:0.0 mg/mLEoZ 7} =3ko
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Table 5. Free sugar content of blended coffee by different extraction method

Sucrose Glucose Fructose Sorbitol

(mg/mL) (mg/mL) (mg/mL) (mg/mL)
CON N.D.? N.D. N.D. N.D.
Handdrip 1337.50+0.01"» 2300.96+0.02° 5350.45+0.02* 393.33+0.02°
Espresso 6235.05+0.03" 9190.72+0.01" 23082.31+0.01" 1307.06+0.01"
Frenchpress 2201.06+0.01¢ 4346.64+0.01¢ 8378.03+0.02° 564.18+0.02°
Siphon 1543.35+0.02¢ 3296.27+0.02¢ 5774.22+0.12° 308.93+0.02°
Mokapot 5216.87+0.01¢ 7477.44+0.02¢ 12150.64+0.02¢ 965.71+0.00¢
Water drip 1196.23+0.02° 1914.92+0.00* 12842.23+0.02¢ 897.85+0.02¢
F value 5.113""9 1.514™ 3.895™ 1496.000™"
P value .000 .000 .000 .000

" Each value is mean+S.D.

2= ¢Means with different letters within a row are significantly different from each other at p<0.05 as determined by Duncan’s m ultiple range test.

9N.D.:Not Detected.

™ siphon®] 308.93+0.02 mg/mL=Z 7} QLI espresso >
mokapot > water drip > frenchpress > hand drip > siphon
S 2 YEPHTH(p<0.05).

B AFolA s AQds dx A7 Al Bl M
FElT FFE Ax AT o3 Aow AAHT &
2 Abke] F53 Al $7 ZE]an A #g ol whet
rFe] zpols} Wl go] Z47h SolHow dyEe Jow
BIEY JTHKim et al., 2006). felFe ZAEHE 7y
o] & JAel & TS Ae Aor dFR o|FR=
222go] APHHA A HKim & Kim, 2017). &
TollM F= Wl mE Felde] gl Aol7t A=
S 2 YEPHOH espresso 0] 7HE ol 7P w3 9l
2% Yoz AR,

Ec|ndlel, S 224N, FHHQletaF At

E 2] 249 H(trigoneline), = Z 71 4H(chlorogenic acid), 7}
| Q (caffeine)2] ¥ A= Table 69 A|AsATE E]
TS o] 139.64+0.01 mg/mLelH Az Al 7}
A g7E0] xR & TS UEhlloh Al EwtelA

= espresso’F 923.43+0.02 mg/mLO. 2 717 =SQLAL hand
dripe] 171.85£0.03 mg/mLE 7173 Sttt Egjzdd o
-2 espresso > mokapot > water drip > frenchpress > siphon >
hand drip =22 YERETH(p<0.05).

FEEAMM = tjZ2Tto] 85.84+0.0 mgmLelH, 7%
At H7F AlEEe] gEReERY 2 RS YERL
A E TN E espresso’F 796.96+0.02 mg/mLo-Z 71 =
ko, hand drip®] 122.67+0.03 mg/mLE 7Hg Lo
SE 274 T2 espresso > mokapot > water drip > siphon >
frenchpress > hand drip <=2 UEFGTHp<0.05). 224
2 AT Y] FQ phenol SHgHEoIH o7l Y
T 3o R FajEo] o] F79| phenol S EHE
A== ol21gk phenol 3HgH B2 73] 9] g} Bho|
2 98-S ZTHKim & Park, 2006).

FhE Q1o A& T R0] 457.24+0.03 mg/mLe] TS Lt
EPAAL Ax At H7F AlEto] tiREREY 52 T
HAT A F A= espresso’} 2730.93+0.02 mg/mLOZ
7V =3 hand drip®] 505.17+0.01 mg/mLE 7F woko
o, 7} Q1 38F3FS espresso > mokapot > water drip > siphon >

Table 6. Trigoneline, chlorogenic acid and caffeine content of blended coffee by different extraction method

Trigoneline Chlorogenic acid Caffeine
(mg/mL) (mg/mL) (mg/mL)

CON 139.64+0.01"2 85.84+0.01° 457.24+0.03"2
Hand drip 171.85+0.03° 122.67+0.03° 505.17+0.01°
Espresso 923.43+0.02¢ 796.96+0.02¢ 2730.93+0.02¢
Frenchpress 243.17+0.01¢ 162.35+0.01¢ 646.86+0.01¢
Siphon 222.93+0.02° 165.37+0.02¢ 672.13+0.01¢
Moka pot 533.27+0.01" 485.17+0.01" 1655.27+0.02"
Water drip 287.03+0.02° 230.97+0.02° 1061.40+0.01°
F value 8076.836™" 3621.833"™ 6464.586™
P value .000 .001 .000

" Each value is mean+S.D.

22¢Means with different letters within a row are significantly different from each other at p<0.05 as determined by Duncan’s multiple range test.

I"5<0.001
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frenchpress > hand drip =22 WEFSETHp<0.05).

Eun et al. (2014)2] Aol o A2y i HAlo g 53
A g AT Fgo] 7MY EhoH o] o2z 4 w4le]
259 g Ao 2= Qe ARl FEFol A uhsk
Tl B on E Aot dAshe A S veRth

B A7 Egjndd, SR 9 g 2
T espresso o] 7MY B2 TS Bl AL AxAN A
7ret S22 9] Aol ogk Ao R AlREM Egadd
2 ] 139.64+0.01 mg/mLOA] espresso o+ 923.43+
0.02 mg/mLOZ °F 668, FREANE hET 85.84+0.0
mg/mLol| A espresso 7+ 796.96+0.02 mg/mLO.Z F 9.4uj]
U 571 g2 SRR A A 4ol EA sk
3 Flsfolw ARl SAlste FEELEE AT 9
A o] ARl ol ks 28 T tdd 7lsAHE 7t
Ae AR HiEo 7|54 58 /MY 7FsAel e
Aoz AAET FHEQE R 457.24+0.03 mg/mLol| A
espresso - 2730.93+0.02 mg/mLZ °F oW Fx= F7}et gt
FoF 7Rl Fd €719 dFo R SN AF B
A qkaol o3l s XA LNEE JA e Fitst
AZ AgetE g e F202 e AR o 52 s}
WA S-S 71 Aoz AR EH(Lee et al., 2017).
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5t dA 7P Bol 853 e AT thge A
24 =4S 7 e AER A BT EE 2
WS dElste] Az AT 59 pH, 8, /M 3
Pu AT AN F Zg¥E, DPPH, 714 fEld,
Egydd, F224A2 e d3e 4o 1

A= o33 2

pHol A= water drip®] 5.54+£0.002 71 =4 e,
mokapot”} 5.12+0.032 7} it

TS dlZ2T0] 99.20£0.00%2 7HY =& dEke
el on, izttt X Al H7F AlEE0] B
o ks BATh AlE9lA = hand dripe] 98.13+0.21%
07 =%o espresso’} 91.33+0.17%% & FHFS
BT 7HEA R e dlzTo] 1.23+0.33°Brixe] M,
Az A} H7F AR BT dxIin =4 et
A Z TN espresso’} 9.17£0.88°Brix® =52 ™ hand
dripe] 1.97+0.33°Brix® YRS

AEAE L S tiEae] 9.23+0.150]1™, Al 5ol A
= mokapotZt 16.07£0.062 7} =%k3Z, water drip®]
9.40+0.002 7HF Wttt a FolAE tiFzate] 1.17+0.15
olH, AlF A= mokapot’} 6.07+0.062 7H =Sk,
water drip®] —0.10£0.002.2 7} Yohth b oAM=
espresso”} 5.80+0.100.2 7} =42 ™, mokapot’} —7.43+
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0.120.2 7P ¥igtth, A= thxwo] 0.50+0.180]H
Az} H7F A A5 BF AT dEaE =
S AgS B A LA E espresso’l 1.85+0.57=
7V =52 ™, hand dripe] 0.56+0.182. & 71 wrekt),

% ZElEe] TS t270] 1623.93 mg GAE/Lo|H,
| o) A= espresso’F 576025+ 49.98 mg GAE/LZ 7}
} =9k ™ hand drip®] 1466.22 mg GAE/LZ 7Fg w3k
t}. DPPH A 22 &7 8458 thxTo] 26.54%°H,
FEUH 2Eie A2t H7E A ERE] R ET B
=2 S BA AlEFolA = frenchpress7t 45.26+0.71%
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mg/mLE, 244 1090.26+0.04 mgmLE 7+ =& o
Fe Yeplth 23 % A3Z sucrose?t glucoseol A
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