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ABSTRACT

This study examined the quality characteristics of decaffeinated coffee according to the caffeine extraction methods and
roasting conditions. Ethiopian green bean samples were prepared using different methods: regular (CON), supercritical CO,
extraction decaffeinated coffee (CO;), and Swiss Water Process decaffeinated coffee (SWP). Green bean samples were roasted
differently according to the Agtron number, light (Agtron #85), medium (Agtron #55), and dark (Agtron #45) and analyzed
for the moisture content, density, Hunter’s color values, pH, total dissolved solids (TDS) contents, and sensory properties. The
moisture content and density of decaffeinated green beans were significantly lower than the regular green bean sample. The
L-value, a-value, and b-value were the highest in CON. The pH of the CO, and SWP decaffeinated coffee samples was
significantly higher than CON. The TDS of the CO, and SWP decaffeinated coffee samples were significantly lower than
CON. Based on the attribute difference test, the odor score, the significant difference between CON coffee and decaffeinated
coffee was caramel. Regarding the flavor, the significant difference between CON coffee and decaffeinated coffee was brown
sugar and rye bread. The decaffeinated coffee showed higher flavor values than CON coffee. Most of the characteristics
increased as the roasting progressed. In the acceptance test, there were no significant differences in dark roasting between
the CON coffee and decaffeinated coffee. In addition, most of the characteristics increased as roasting progressed. In most
cases, there were no significant differences considering the characteristics obtained using the same roasting conditions for
regular and decaffeinated coffee. This study also suggested that decaffeinated coffee is an alternative for consumers who enjoy
coffee but want to reduce their caffeine consumption.
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Table 1. Ethiopian coffee bean samples

Sample! condiion? mumbe

Light #85

O\ el
Dark #45

Light #85

CO, (Decaffeinated coffee) Medium #55
Dark #45

Light #85

SWP (Decaffeinated coffee) Medium #55
Dark #45

Y CON: Ethiopian Yirgacheffe regular coffee.

COy: decaffeinated coffee sample by supercritical CO, proce-
ssing method.

SWP: decaffeinated coffee sample by Swiss Water Process
method.

Light: light roasted coffee.

Medium: medium roasted coffee.

Dark: dark roasted coftee.
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Table 2. Moisture content and density of Ethiopian green coffee bean samples

CON" CO, SWP F-value
Moisture content (%) 10.87+0.067*) 10.70+0.00° 10.37+0.06° 87.50""
Density (g/L) 767.33+5.03° 755.33+1.53° 744.33+5.69° 19.85"
) Refer to the legends in Table 1.
2 MeantS.D., ™ p<0.01, ™ p<0.001.

3 2~¢ Different alphabet superscripts indicate significant differences among treatments (p<0.05, Duncan’s multiple range test).
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Table 3. Moisture content of Ethiopian roasted coffee bean samples

CONV Co, SWP F-value
Light” 3.19+0.079%949) 3.09+0.22°4 3.97+0.04* 37.84™"
Moisture Medium 2.37+0.09°8 2.42+0.05 2.52+40.09°8 3.18"
content
(%) Dark 1.77+0.19°¢ 1.75+0.10° 1.78+0.18°¢ 0.02"
F-value 96.06™" 63.95™" 256.35™"

) Refer to the legends in Table 1.
D Refer to the legends in Table 1.
9 MeantS.D., ™ p<0.001, NS ot significant.

9 2~¢ Different small alphabet superscripts within a row indicate significant differences among decaffeination processes (p<0.05, Duncan’s

multiple range test).

% A~C Different capital alphabet superscripts within a column indicate significant differences among roasting treatments (p<0.05, Duncan’s

multiple range test).

Table 4. Hunter’s color values of Ethiopian green coffee bean samples

CON" CO, SWP F-value
L 54.44+0.012™ 45.09+0.01° 42.75+0.04° 154,663.13™"
a —5.74£0.00° —6.66+0.11° —4.39+0.01° 979.56""
b 14.4340.59° 10.5440.41° 9.84+0.00° 10,648.04™

) Refer to the legends in Table 1.
2 MeantS.D., ™ p<0.001.

3 27¢ Different alphabet superscripts indicate significant differences among treatments (p<0.05, Duncan’s multiple range test).
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Table 5. Hunter’s color values of Ethiopian roasted coffee bean samples

dE5 - &8ld

) S e ST 7

CONV CO, SWP F-value
Light” 43.82+(.023*949 40.92+0.04°* 42.10+0.02% 8,322.26™
Medium 39.01+0.01°® 36.74+0.13® 38.64+0.02°° 742.69"
L
Dark 33.91+0.03° 30.45+0.03C 32.26+0.02°C 12,488.86™"
F-value 174,382.21™"" 12,403.27™" 203,865.82""
Light 2.33+0.01* 1.2340.01°A 1.34+0.01** 19,892.60"
Medium 0.49+0.00°® —1.39+0.01® —0.10+0.01%8 35,686.86""
a
Dark —2.19+0.01%¢ —3.11+0.01C —2.34+0.01%¢ 7422117
F-value 278,935.40™ 184,492.43™" 103,168.00™
Light 23.44£0.01"* 20.37+0.02°* 21.58+0.01" 27,953.35™
Medium 17.17+0.02°® 14.44+0.03® 17.05+0.03% 10,015.19
b
Dark 10.22+0.03*C 8.95+0.04C 9.18+0.02°¢ 1,386.42°"
F-value 287,987.22" 104,971.58™ 208,427.47"

-2 Refer to the legends in Table 1.

ok

? MeantS.D., ™ p<0.001.

9 a~¢ Different small alphabet superscripts within a row indicate significant differences among decaffeination processes (p<0.05, Duncan’s

multiple range test).

% A~C Different capital alphabet superscripts within a column indicate significant differences among roasting treatments (p<0.05, Duncan’s

multiple range test).

Table 6. pH and total dissolved solids (TDS) of brewed Ethiopian coffee samples from different decaffeination processes

and roasting conditions

CON" Co, SWP F-value
Light? 4.78+0.01°9) 4.90+0.01°¢ 5.05+0.02°¢ 521.44™
Medium 4.95+0.018 5.024+0.01%8 5.21+0.01%*® 543.00""
pH
Dark 5.14+0.01°A 5.30+0.01% 5.52+0.01*4 1,092.00
F-value 1,228.43™ 1,603.00"™" 1,200.54™
Light 1.72+0.00** 1.50+0.02°* 1.49+0.03** 125.30™
DS Medium 1.55+0.02*° 1.44+0.01° 1.39+0.01°° 96.21™
(%) Dark 1.5120.00° 1.3240.03 1.18+0.01°C 330.32"
F-value 279.75"" 6621 202.59""

-2 Refer to the legends in Table 1.

? MeantS.D., ™ p<0.001.

9 2~¢ Different small alphabet superscripts within a row indicate significant differences among decaffeination processes (p<0.05, Duncan’s

multiple range test).

% A~C Different capital alphabet superscripts within a column indicate significant differences among roasting treatments (p<0.05, Duncan’s

multiple range test).

Raghavan B 1999). ghA, 2 ~H
&= 1.72%04 1.51%=, CO, T71H 2 A3E= 1.50%00 4]

&7t Zelld 4= CON 7

1.32%=, SWP t7}¢l AT = 1.49%° 4 1.18%= TDS7}

SopAl= A3t vst=d], o]

- FZ=
T =2 u

vlo} tj7}=|Ql A 39|
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4 EX4(Lee JW & Yoon HH 2018) A9} #& =347}
£ Bttt 2282 B8 A5 AR el 59 §
7t FLaEiA7] Wil 2280 AV 2255 TDS7F =
oAl & Age Beltta 9 d ZER|ot Ad AT 7
H} 228 mE F4 54(Ko JG T 2017)9] A7-¢+=
o] A3E Btk ole trbdl Av 3% Foll 719
1S F=35H7] fAg &ufjof o3 218 wjZoleta Al ETh

4. S4Xt0|HAL

Hrbl 33 228 s 2 oE oo} 79
Al 9718 SdatolziAke] Ak Table 73 2t

2] FHappearance)2] ZA F=E YER= 24 Z(brown-
ness)= CON 7131 ¢} 17491 A9 & vl w3l o, SWP
7191 AR} Fo A 0 2(p<0.01) S S Uitk =
2B metde mxgo] AedsE foAQl Apol(p<
0.001)E HolH & & Hole Ao Yepylth o= 4
= 54 Adolr] AM=(agh, redness)7t Eolxl ¥ A9
Aztet A6k

&Hodor)ol| thet EAelA = AR Kjasmine odor), 7H
2| Kcaramel odor), 2LF ZKrubber odor)ell w3l 37}k
AT AR=RL G2 o[E] @ 9]0} dI7HA|Z | 73] ] A
?l oA CON 7199} CO, H7HQl 7139], SWP T 719
ol A Fholl= frelgh 2pol7} 12Ut whekA, CON 713 ¢k
H7Hdl A9 3] BeA 54 Aok EASHA] skt
Rago] e FoA3 Aol(p<0.01)E HolH has)
Atk el g 54 F CON AF <} g7l Ao 1t
Frel gk 2kel7h e 542 et oldnk A oA
CO, H7HQl AF7F Folgh Aol(p<0.0D)E 7HE =&
= YR, Co, H7HIQl mded 228" 7Ade] ghol
10672 7FF =& @& Bk @9, - e golEg
o3 2 2HdA CON AH] 9} COo, Y7l A, SWP T
71 A9 3ol frel g Apol7} gilar, vy 2R oA
= Co, "H7HIl 7197t 7MY =2 #hs Bilnh 2250
7l a5 CON 713l A fref g Aol 7} fIAAITE, CO, |
7HAQ1 7199k swp H7HQ] A9l E 22Eo] el
F5 F9 g 2ol (p<0.001)E e F7lsHth T &F
< AR 79 ForA ofepr7tEY 2R 2B F5
A FEHAN, 2280 EAE (fullcity) °]/de= AA o
A FHo] FL2 g ylo}, FFH|o}, AFohrriy e ot
Hlo} Al M= 73 F7 &2 + vk st thPark YS
2015).

ko (flavor)ol] Tk 54 & CON AT <l 71HQ1 A5
ol frel# ztel7h AANE 542 Bekewh & (brown
sugar)2} AW gFn|(rye bread)A ). Bak7} gFnlE o
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7HQ1e] 225l Adto] A AEHA Aze] @k Frleka
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folgh 2] E(p<0.001) Holm Z7}1slgicth Z2Eo] 23
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Table 7. Sensory attribute difference of brewed Ethiopian coffee from samples from different decaffeination processes and
roasting conditions

Sample
Sensory attribute . F-value
CONV CO, SWP
Light” 3.26+0.9839) 4.56+1.28" 5.93+1.48 2229
Medium 9.12+2.31"® 9.88+1.42%8 10.99+0.958 642"
Appearance Brownness . N "
Dark 11.23+1.37% 12.11+1.55 12.83+1.04° 7.18
F-value 125.16™ 148.67° 181.67°
Light 10.40+2.48* 10.04+2.71"4 8.72+1.69" 287
Medium 8.6442.85" 7.18+3.00°8 7.40:£2.54%48 1.58™
Jasmine ) ) ;
Dark 5.93+1.62% 7.4042.92%8 6.10+2.52° 2.2088
F-value 18.01° 6.11" 6.59"
Light 4.77+1.30°® 7.60+1.83* 6.42+1.88™ 14.117
Medium 6.9142.29°4 10.671.42% 8.82+1.66 21.25™
Odor Caramel ) ”
Dark 6.43+2.12% 9.14+2.04°8 6.90+2.52%8 8.36
F-value 6.62" 14.80™ 7.65"
Light 6.4622.35% 5.38+3.24°° 5.26+2.40%° 1.20™
Medium 7.06+2.85%48 8.96+2.59** 6.03+1.91%8 717"
Rubber A N N xS
Dark 8.5243.73" 8.69+2.76 9.15+3.06 0.21
F-value 24488 9.58"™ 13.56™"
Light 10.96+1.85 10.76£1.57 9.50+1.84°* 4.06"
R Medium 7.99+1.35 7.37+1.49°" 7.50+2.21%° 0.72"
rapefruit
P Dark 4.41+1.21°¢ 5.57+2.26% 4.29+1.75% 3.11%8
F-value 96.16™" 42.54™ 36.52"™"
Light 5.51+2.17% 7.61£1.53"8 7.21£2.03" 6.67"
Medium 7.44+1.81% 9.95+1.36* 9.17+1.11* 15.58™
Flavor Brown sugar
Dark 8.43+2.15% 7.34+2.35% 8.19+2.43*B 1.22™
F-value 10.46™ 12.76™" 511"
Light 5.17+1.84° 6.58+1.57¢ 6.40+1.82°¢ 3.87
Medium 7.06+1.91°® 8.76+1.76™ 8.37+2.03® 438"
Rye bread . ”
Dark 9.40+1.81% 11.59+1.68*4 10.79+1.58* 8.60
F-value 26.15" 45.15™ 29.34™
Light 3.69+1.06™ 4.03+1.26* 4.37£1.70° 124"
Medium 7.14+1.96°® 7.17+1.48%8 7.02+1.26® 0.05"
Aftertaste Astringency N N N N
Dark 10.71+1.67 10.46+1.70° 9.86+0.80" 1.82°8
F-value 95,71 92.94™ 88.48"

D2 Refer to the legends in Table 1.

9 MeantS.D., * p<0.05 ™ p<0.01, ™" p<0.001, ™: not significant.

9 a~¢ Different small alphabet superscripts within a row indicate significant differences among decaffeination processes (p<0.05, Duncan’s
multiple range test).

% A~C Different capital alphabet superscripts within a column indicate significant differences among roasting treatments (p<0.05, Duncan’s
multiple range test).
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Table 8. Consumer acceptance of brewed Ethiopian coffee samples from different decaffeination processes and roasting

conditions
CONV CO, SWP F-value
Light? 4,061,635 3.82+1.83" 4.68+1.42*4 3.68"
Medium 5.20+1.41% 4.48+1.31° 5.18+1.38% 448"
Appearance

Dark 5.14+1.37%4 5.02+1.12% 5.08+1.26% 0.12™
F-value 9.43™ 8.60™" 191N

Light 4.10+£1.31"® 3.24+1.61°° 3.72+1.39"¢ 447
Medium 5.28+1.31% 3.52+41.158 4.38+1.63% 20.45™

Aroma

Dark 5.10+1.27%4 4.68+1.48 5.04+1.31% 141
F-value 12.02"™ 14.36™ 10.40™

Light 3.70£1.718 3.36+1.40°® 3.48+1.498 0.63"
Medium 4.44+1.39 3.68+1.80"8 3.68+1.58%8 3.76"

Flavor

Dark 436+1.71 4.80+1.55 428+1.75 1.40™
F-value 3.19" 11.28™ 3.34"

Light 3.58£1.67® 3.62£1.50® 3.66+1.47® 0.03"
Medium 4.38+1.50* 3.88+1.51%8 4.02+1.688 1.36™

Aftertaste

Dark 4.16+1.92%8 4.80+1.58 4.32+1.53% 1.95™
F-value 2.948 8.24™ 2.24%8

Light 3.44£1.58® 3.60£1.67 3.74+1.45 0.46™
Medium 4.72+1.34 3.62+1.61%8 3.74+1.63% 775"

Overall acceptance

Dark 4.16+1.90* 4.92+1.44 4.50+1.36"4 2.89N8

F-value 7.82" 11.51™ 437

D- 2 Refer to the legends in Table 1.

9 MeantS.D., " p<0.05, ™ p<0.01, ™ p<0.001, ™: not significant.

9 a~¢ Different small alphabet superscripts within a row indicate significant differences among decaffeination processes (p<0.05, Duncan’s

multiple range test).

% A~C Different capital alphabet superscripts within a column indicate significant differences among roasting treatments (p<0.05, Duncan’s

multiple range test).

SWP t71|Ql Adell M= ta 22Fo] 7P #A H7i
ATHp<0.001).

%1 (aftertaste) = CON 73] 9} t]7}|Q1 73] Thol] F2
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9 o= 228 A7) 7 =7 B2k A tH(p<0.001).
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2
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= 9] 713% A7t EUA
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g
=)
O
ul®
fru
[»
o o
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g Ay Naw H4rt B4 U2 Aoz ALEHETKChoo
E 5 2017). WebA, 715 % AAleA CON 739} o711
719 3ol frejnlgh 2ol AATH

2 o
B AT ddlE evo} 7139 7] HHHQl 343 =22
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o] AFE golE, VU4, dar 2283 & 714 54
I #5A 5L Sk

A& AT 37 S FEFFS 10~12%2] AFHEHE 7}
Ao, t=w]l CON o] 72 10.87%0]2L H7}
#Q) AYFe] SRS 10.37~10.70%2 CON 72| 55
ol t7huRl Ao FEFFET E3h 37HA] AT
A= oF 744.33~767.33 gLE CON AFe] Uy} 71 =
ket Aol Ame AR bl MRS YEhfl= Lt CON
AF7F 54442 71 =3, Y7l AF7E 42.75~45.099]
HeIZ CON AFe] MK} of =2tk agh(H =) SWP
O7pQ BF7E —4.392 7P Ekom, ba(EHE)S o
£l CON A7} 1443202 718 =7 Yeylt), 95

AMr= g z272 CON A} tlgel Ao MeE Hlw
S wl, CON ATl Lk, ah, bate] t7hlQl AgErt =
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23S Uit 59 9714 A9 Al89] pHe H7HE<d
7191¢] pH7} CON 7]9]9] pHET} =3iTh B3, 28 4
w=7b Zailel whet pHYE oAl A¥E BSATh TDSE
CON 7A9)¢} f7HQl 71915 Hlugs Wl CON 799
TDS7} Y7}l A ] TDSET =& Al £,
2AE A7) el d4E TDS7) YolAle AFE HoF
Atk
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3 dF5 CON AT oA Fefgk o]z} gl o, Tl 7Sl
A M e 2ol Zeldes fog AfolE UEehiH
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