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ABSTRACT

The objective of this study was to investigate the sensory quality characteristics of coffee under various processing and
roasting conditions of green beans. Colombia green bean samples were obtained from three processing methods: natural,
pulped-natural, and washed methods. The green beans were roasted differently according to Agtron number: light (Agrton #65),
medium (Agtron #55), and dark (Agtron #45). Moisture content, density, color value, pH, and total dissolved solid contents
(TDS) were measured, and quantitative descriptive analysis (QDA) with 23 sensory attributes was performed for nine coffee
samples. Hunter L values were significantly elevated with the degree of processing but reduced with roasting intensity. The
pH values of the nine coffee samples were 5.6~6.2 and significantly increased with intensity of roasting. TDS decreased with
an increase in processing and increased with roasting intensity. QDA results show that smoky aroma and nutty and chocolate
flavor significantly increased while fruit and floral aroma decreased with intensity of processing. The attributes of brownness,
oily surface, smoky aroma, bitter and burnt flavor, and greasy and heavy mouthfeel significantly increased while fruity and
floral aroma, black tea, sour and umami flavor, pureness, and softness decreased as roasting intensity increased. Principle
component analysis showed the overall significant relationships between 23 sensory attributes and nine coffee samples under

different processing and roasting conditions.
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Table 1. Descriptors for Colombia coffee samples from various processing and roasting conditions

SenSOITy Descriptors Abbreviation Definitions References
categories
Brownness Brownish AP Intensity of brown color Brown sugar (CJ Cheiljedang Co., Incheon, Korea)
Appearance Transparency Transparency AP Intensity of transparency Jelatin Jelly (Daeyang Food Co., Seoul, Korea)
Oiliness Oily AP Intensity of oiliness of surface Olive oil (De Cecco Co., Fara S. Martino, Italy)
Fruity Fruity A grhu;:men associated with fresh citrus Orange (Delmonte Co., San Francisco, CA, USA)
Floral Floral A The smell associated with rose flower  Hibiscus (Hedjard tea Co., Paris France)
Th 11 i ith
Nutty Nutty A nu:s smell associated with peanut and Vegetable margarine (Ottugi, Co., Ltd., Korea)
Aroma : :
Caramel Caramel A The smell associated with milk caramel Milk caramel (Morigana Caramel Co., Tokyo,
- Japan)
The smell associated with mature
F t Fi ted A Y i . ju, K
ermented ermented . well-aged wine ogurt (Binggrae Co., Gwangju, Korea)
. . French roasted coffee beans (StarbucksCoffee, Co.
S S A Th 11 ted with ked foods B
moky moky . e smell associated with smoked foo Seattle, WA, USA)
Black tea Black tea F Fundamental taste sensation of black tea Tea cylon (Hedjard tea Co., Paris France)
Nutty Nutty F Fundamental taste sensation of nuts g;;;;nd ani Nut Co,, San Francisco, CA,
The tasty iat ith
Chocolate Chocolate F e taste associated wi Dark chocolate (Lotte Co., Daegu, Korea)
- chocolate
French ffe ks Coff .
Burnt Burnt F Flavor sensation when food is burn SZZ‘:;G’ r(\);s:d[; ;, :.e) beans (Starbucks Coffee, Co.,
Basic taste sensation of sourness in .
Flavor Sourness Sourness F mouth Lemon (Delmont Co., San Francisco, CA, USA)
Basic tast ti f tn i . o
Sweetness Sweetness F mz(lii:h asie Selisation of sweetness White sugar (CJ Cheiljedang Co., Incheon, Kore)
Basic tast ti f bitts i
Bitterness Bitterness F mislitch aste sensation of bittemess in Caffeine (Alfa Aesar Korea Co., Incheon Korea)
Saltness Saltness F iisllltchtaste sensation of saltiness in Sea salt (CJ Cheiljedang Co., Incheon, Korea)
Umami Umami_F Basic taste sensation of umami in mouth MSG (Alfa Aesar Korea Co., Incheon, Korea)
. Boiling of 1 g instant coffee with 200 mL water
Pureness Pureness M Degree of pureness in mouthfeel (Dongseo Food Co., Inchon, Korea)
. ine: . Taki
Softness Softness M Degree of softness in mouthfeel Rice wine: Jangsu makguli (Seoul Takju, Seoul,
- Korea)
Mouthfeel i . i
outhiee Astringency  Astringency M Degree of astringency in mouthfeel Unripened banana (Delmonte Co,, San Francisco,
CA, USA)
Grease Grease M Degree of greasiness in mouthfeel Vegetable margarine (Ottugi Co., Daegu, Korea)

Rice beverage: Morning rice (Woongjin Foods Co.,

Heavy Heavy M Degree of heaviness in mouthfeel Chungnam, Korea)
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Table 2. Moisture contents and density of Colombia green coffee beans from various processing methods

Natural Pulped Washed F-value
Moisture (%) 11.37+0.45° 10.60£0.17* 10.13+£0.30° 10.69"
Density (g/L) 798.67+2.08* 804.33+2.52° 808.00+£2.0° 13.56"

Natural: coffee sample by natural processing method, Pulped: coffee sample by pulped-natural processing method, Washed: coffee sample

by washed processing method.
MeantS.D., © p<0.05, * p<0.01.

*» Means in a row by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.

Table 3. Hunter’s color values of Colombia green coffee bean samples from various processing methods

Natural Pulped Washed F-value
L 49.08+0.14"" 50.56+0.21° 51.81+0.0.16° 190.41™
a 2.39+0.15° 1.83+0.10° 1.65+0.070° 284.22™
b 19.90+0.08° 19.07+0.04° 18.13+0.050° 601.37"

Natural: coffee sample by natural processing method, Pulped: coffee sample by pulped-natural processing method, Washed: coffee sample

by washed processing method.
Mean£S.D., ™ p<0.001.

*® Means in a row by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.
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Table 4. Hunter’s color values of roasted coffee samples from various processing and roasting conditions

Natural Pulped Washed F-value
Light €31.52+0.45° €32.47+0,44° €33.91+0.66° 15.60"
Midium 527.37+0.36° 528.05+0.43° 529.44+0.31°¢ 22757
- Dark 423.36+0.32° 424.83+0.16° 425.67+0.21° 70.53"
F-value 342.45™ 315.23™ 262.11"
Light €11.87+0.03° €10.08+0.02° €9.36+0.02° 8,147.34™
Midium B9 72+0.02¢ Bg.96:+0.06" B7.92+0.01° 2,049.23™
! Dark A7.53+0.02° 46.99+0.02° 46.24+0.02° 5,396.14™
F-value 22,340.33" 9,777.42"" 28,565.26"
Light €18.25+0.05° €17.93£0.01° €17.51+0.02° 351.15™
Midium B17.89+0.02° 817.41+0.01° 816.96+0.01° 2,962.05™
° Dark A17.34+0.03° 416.95+0.01° A16.50+0.40° 935.47"
F-value 469.40"" 2,404.70™ 2,382.65"

Natural: coffee sample by natural processing method, Pulped: coffee sample by pulped-natural processing method, Washed: coffee sample
by washed processing method.

Light: Light roasted coffee, Medium: Medium roasted coffee, Dark: Dark roasted coffee.

MeantS.D., ™ p<0.01, ™ p<0.001.

#7¢ Means in a row by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.
A~C Means in a column by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.

Table 5. pH and TDS of brewed coffee samples from various processing and roasting conditions

Natural Pulped Washed F-value
Light A5.60+0.04° 45.80£0.03° A5.6340.06* 31.01™
Midium A5.73+0.06" B6.00+0.10° B5 83+0.57° 9.80"
pit Dark 56.03+0.15 €6.20+0.00 €6.12+0.11 2.37
F-value 16.62” 36.00™" 57.00™"
Light A1,523.33+ 5.03° A1,434.00+18.68° A1,344.33+22.12° 83.47™
DS Midium *1,566.52+36.01° ®1,482.83+14.00° $1,394.67+17.24° 36.89™"
(ppm) Dark B1,647.67+18.50° €1,579.00+24.02° €1,499.67+25.10° 31.85™
F-value 21.58™ 4376 39.89™"

Natural: coffee sample by natural processing method, Pulped: coffee sample by pulped-natural processing method, Washed: coffee sample

by washed processing method.

Light: Light roasted coffee, Medium: Medium roasted coffee, Dark: Dark roasted coffee.

MeantS.D., * p<0.05,

* p<0.01,

stk

p<0.001.

#7¢ Means in a row by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.
A~C Means in a column by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.
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Table 6. Appearance by quantitative descriptive analysis of brewed coffee samples from various processing and roasting
conditions

Natural Pulped Washed F-value

Light A6.44+1.37 46.29+2.08 £4,58+2.39 2.68

Medium A7.36+1.80 A7.89+1.74 B7.99+1.73 0.43
Brownness AP

Dark B11.06+0.81 B11.42+1.37 €10.70+0.97 1.11
F-value 30.79"" 2242 33.62"

Light B8.56+1.72 Bg.55+2.15 59.93+2.79 1.23
Medium B7.90+2.25 ABE 7642.11 AB7 974137 1.21

Transparency AP

Dark A5.05+3.04 A5.1242.25 A5.9342.31 0.36
F-value 6.05" 6.25" 7.98"

Light 24.63+1.67 A6.2342.02 46.3342.59 2.00
Medium B6.06+1.23° AB7 45+1.41% B3 53+2.26" 530

Oily_AP

Dark €10.11%1.69 Bg 83+2.63 B9 84+2.19 0.92

F-value 33.61™° 3.89" 5.64"

Natural: coffee sample by natural processing method, Pulped: coffee sample by pulped-natural processing method, Washed: coffee sample
by washed processing method.

Light: Light roasted coffee, Medium: Medium roasted coffee, Dark: Dark roasted coffee.

MeantS.D., * p<0.05, ™ p<0.01, ™ p<0.001.

*7¢ Means in a row by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.
A~C Means in a column by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.

Table 7. Aroma by quantitative descriptive analysis of brewed coffee samples from various processing and roasting
conditions

Natural Pulped Washed F-value
Light B9 7143.660°" €8.91+1.44° B6.51+2.05° 438"
Medium B9 25+2.800° B5.79+1.84° A4.59+1.71° 12.35™
Fruity A
Dark A5.41£1.690 A3 .85+1.75 A3.7442.14 2.48
F-value 7.08" 22,74 514
Light B9 55+2.880° ©7.60+1.41™ 6.53+1.97° 4.94"
Medium B8 041.840° B5.63+1.64° B4.27+1.61° 12.56™
Floral A
Dark A3.76+0.990 A3 18+1.13 A2 63+1.64 1.91
F-value 2127 24.46™ 12.48™
Light B7.33+1.330 A5.79+2.22 8.1342.62 2.66
Medium A5.36+1.060 B8.00+£1.43 6.50+2.74 1.48
Nutty A
Dark A5.7942.220 B755+1.73 6.19+2.76 3.10
F-value 4.09° 408" 1.47
Light 7.13+1.410% 8.08+1.59° 6.16+0.88° 522"
Caramel A
Medium 7.37+0.929 7.8742.50 6.09+2.76 1.71
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Table 7. Continued

Natural Pulped Washed F-value
Dark 6.29+1.530 6.34+1.80 5.8842.59 0.15
Caramel A
F-value 1.85 2.24 0.04
Light 8.73+3.760 6.89+1.54 6.70+2.01 1.82
Medium 8.37+1.760° 6.10+2.05° 5.15+1.76° 7.87"
Fermented A
Dark 7.2142.680 5.9442.38 4.78+2.25 247
F-value 0.77 0.63 2.54
Light 42.97+1.880° A5.94+1.24° 46.56+1.89° 12.75™
Medium A4.54+0.690° B7.09+0.88° A7.91+1.81° 20.39™
Smoky A "
Dark Bg 1942.860" €8.69+1.28" 510.69+1.69° 4.13
F-value 17.64™ 14.39™" 13.64™

Natural: coffee sample by natural processing method, Pulped: coffee sample by pulped-natural processing method, Washed: coffee sample
by washed processing method.

Light: Light roasted coffee, Medium: Medium roasted coffee, Dark: Dark roasted coffee.

MeantS.D., * p<0.05, ™ p<0.01, ™ p<0.001.

#7¢ Means in a row by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.
A~C Means in a column by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.

Table 8. Flavor by quantitative descriptive analysis of brewed coffee samples from various processing and roasting
conditions

Natural Pulped Washed F-value
Light €9.34+1.70" 7.2543.26 B8.05+2.47 1.69
Medium B7 66+1.60 8.10+1.29 Bg 26+1.00 0.55
Black tea F
Dark A5 14+1.12 5.6242.51 A5 8442 69 0.29
F-value 19.90™ 2.82 3.74"
Light 7.58+0.92° ABY 7442 92° 810.71+2.47° 6.01"
Medium 7.17+2.00° B9 52+1.09° B9 43+1.40° 7.41"
Nutty F
Dark 5.73+2.49 A6.58+2.17 46.93+2.02 0.75
F-value 2.55 4.54° 9.09™
Light 6.1241.52° 6.5442.92° 8.71+1.47° 443"
Medium 6.23+1.10° 8.86+2.24° 8.89+1.72° 23.32"
Chocolate F
Dark 5.8342.62 8.16x1.62 7.81£2.35 3.28
F-value 0.12 2.61 0.99
Light 4529+2.11 A6.86+3.56 A7.04+2.91 1.08
Medium A4.86+1.49° 46.94+2.68° A721+1.30° 4.44"
Burnt F e
Dark B7 87+1.47° 510.61+0.97° B11.08+2.18b 11.42

F-value 8.93™ 6.60" 10.44™
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Table 8. Continued

Natural Pulped Washed F-value
Light B7.9342.71 B727+43.33 58.16+2.79 0.24
Medium B755+1.58 B7.3241.91 B776+1.49 0.17
Sour_F
Dark A3 66+1.18 A3.93+1.42 A4.26+1.64 0.44
F-value 14.85™ 672" 10.82°
Light Bg.28+1.99 AB7 354352 56.86+1.89 0.78
Medium B8 7542.14 B8.9442.60 B8 35+0.97 0.22
Sweet F
Dark A5.7442.08 A5.49+1.55 A4.86+2.14 0.54
F-value 6.08" 4.13" 10.06™
Light 3.07+0.94° £6.86+2.06° 4479+2.15° 15.65™
Medium B5.63+2.65 A73542.12 B87.46+0.90 2.55
Bitter F
Dark €10.14+2.09 B10.64+2.10 €11.77£1.33 1.97
F-value 31.15™ 9.60™ 85.75™
Light 5.80+2.32 6.0242.17 5.1542.09 0.42
Medium 6.15+2.42 6.13+1.88 7.28+1.69 1.05
Salt F
Dark 5.38+1.85 5.8243.43 6.16£2.77 0.20
F-value 0.30 0.03 227
Light “11.51+1.11° Bg 5742.76 Bg.72+1.92° 6.53"
Medium B9 81+1.36 B7.4243.07 B9 66+2.83 2.78
Umami_F
Dark A5.09+2.18 24.94+1.82 A5.16+3.32 0.02
F-value 42.09™" 5.05° 7.43"

Natural: coffee sample by natural processing method, Pulped: coffee sample by pulped-natural processing method, Washed: coffee sample
by washed processing method.

Light: Light roasted coffee, Medium: Medium roasted coffee, Dark: Dark roasted coffee.

MeantS.D., © p<0.05, ~ p<0.01, ™" p<0.001.

*7¢ Means in a row by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.
A€ Means in a column by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.

Table 9. Mouthfeel by quantitative descriptive analysis of brewed coffee samples from various processing and roasting
conditions

Natural Pulped Washed F-value
Light ©11.72+1.08"Y 8.58+1.95° 510.94+1.27° 12.08"
Medium B9 50+1.40° 7.52+1.24° 59.55+2.26" 487"
Pureness M
Dark A8.06+1.95 6.99+1.48 46.15+2.00 2.75
F-value 14.50™ 2.85 16.90™
Light 510.94+2.89° B8 53+1.37° 6.14£2.64™ 4.02"
Softness M

Medium B11.93+1.64° €10.03+1.43° 5.48+1.62° 7.53"
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Table 9. Continued
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Natural Pulped Washed F-value
Dark 26.1442.64 A5.48+1.62 4.32+1.33 222
Softness M - -
F-value 15.90 24.42 222
Light 8.1843.57 B8 70+1.34 8.32+1.67 0.12
Medium 6.80+1.73 AB6.98+1.40 7.03+1.76 0.05
Astringency M
Dark 8.40+2.44 A6.20+2.63 6.70+2.14 1.97
F-value 1.03 457" 1.67
Light A3.66+1.53 A6.1242.43% A5.17+1.42° 447"
Medium B531+1.10° A734+2.10° Bg.05+1.81° 677"
Grease M . .
Dark €9.68+1.81 B10.81%1.16 €11.31£2.24 2.06
F-value 4238 12.93™ 27327
Light 5.65+2.05 45.19+1.65 A4.75+1.19 0.72
Medium 7.09+2.76 B7.9142.56 B6.99+2.70 0.35
Heavy M
Dark 7.40+1.76 Bg 1242.06 B7.8242.27 0.31
F-value 1.74 5.89™ 5.43"

Natural: coffee sample by natural processing method, Pulped: coffee sample by pulped-natural processing method, Washed: coffee sample

by washed processing method.

Light: Light roasted coffee, Medium: Medium roasted coffee, Dark: Dark roasted coffee.

okok

p<0.001.

Mean£S.D., * p<0.05, = p<0.01,

*7¢ Means in a row by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.
A~C Means in a column by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.
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Fig. 1. Principal component analysis loadings of the sensory attributes of brewed coffee samples from various processing
and roasting conditions.
Legends are referred to Table 1
CNL: Natural & Light Roasting, CNM: Natural & Medium Roasting, CND: Natural & Dark Roasting, CPL: Pulped-natural & Light
Roasting, CPM: Pulped-natural & Medium Roasting, CPD: Pulped-natural & Dark Roasting, CWL: Washed & Light Roasting, CWM:
Washed & Medium Roasting, CWD: Washed & Dark Roasting.
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