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Sensory Characteristics of Diluted Espresso(Americano) in Relation to Dilution Rates
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Abstract

The aims of this study were twofold: i) to investigate changes in the sensory characteristics and consumer
preference of diluted espresso drinks according to different dilution rates; ii) to compare the physicochemical
characteristics between diluted espresso coffees, using the preferred coffee of this study and commercial products
from coffee shop chains. Descriptive analysis using a 15 cm line scale, and a consumer preference test were carried
out by 6 trained panelists and 50 consumers (F=39, M=11), respectively. Appearance (transparent, black), odor
(bitter, rich), tastc (bitter, burnt, astringent, umami, sour), and mouth-feel (aftertaste, body, coarseness, oily,
roughness, soft-swallowing) were significantly different among the 3-, 5-, 7-, 9-, and 11-times dilution rates. In
patticular, the sensory characteristics associated with mouth-feel showed obvious differences with the dilution rates.
In the consumer preference test, the 9-times diluted espresso had the highest preference, whereas the 3-times diluted
espresso  showed the lowest preference. Moreover, the 9-times diluted espresso demonstrated similar
physicochemical characteristics such as pH, sugar content, and total solid content to those of the commercial diluted

espresso drinks from coffee shop chains. In conclusion, the sensory characteristics and consumer preference of the
diluted espressos were influenced by the dilution rates.
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Table 1. Definition and reference of listed sensory characterlstlc terms of the diluted espresso

Characteristics Definition o : Reifereh nsify) ;
Transparent Non- cloudmess and clarity of the coffee CocaCola Light(Coca- Cola Korea Co., Ltd., Korea)( 3.0)
Ag;l)sgr- Black Charcoal or ink color CocaCola Light(Coca-Cola Korea Co., Ltd., Korea)(=8.0)
Red Red bricks color CocaCola Light(Coca-Cola Korea Co., Ltd., Korea)(=4.0)
Acidity Odor caused by the citrus fruits such as a lemon Gin tonic water(Sangil Co., Ltd., Korea(=4.0)
Bitter Odor caused by the herb remedy Hongsamforte(Daewoong Pharmaceutical Co., Ltd., Korea)(=2.0)
Burnt Odor caused by the burnt grain French roasted coffee(Statbucks Coffee Co., U.S.A.)(=7.0)
Odor Malty Roasted and sweet flavor Scorched rice water(Chunwon Food, Korea)(=7.0)
Rich . Strong and abundant taste Maxim Capuccino Vanilla(Dongsuh Foods Co., Ltd., Korea)(=7.0)
Spicy Odor caused by black pepper Gorebab; spicy taste(Orion Corp, Korea)(=7.0)
Sweet Odor caused by sugar-rich food Dong-Suh Honey(Dongsuh Food Co., Ltd., Korea)(=7.0)
Astringent Taste caused by a unripe persimmon Dawon green tea(Haitai Beverage Co., Ltd., Korea)(=5.0)
Bitter Taste caused by a lettuce or medicines Hongsamforte(Dacwoong Pharmaceuticals Co, Ltd., Korea)(=5.0)
Burnt Taste caused by the burnt food French roasted coffee(Starbucks Coffee Co, U.S.A.)(=8.0)
Harmonious Taste equally among all taste Colombian Bluenight(Goutier Co., Ltd., Korea)(=9.0)
(ggsz) Malty Roasted and sweet taste caused by scorched rice teas  Scorched rice water(Chunwon Food, Korea)(=7.0)
Saity Taste caused by salt or salt solutions 0.1% salt solution(Hanju Food Corp, Korea)(=7.0)
Sour Taste caused by vinegars 0.9% vinegar (CJ Corp., Korea)(=8.0)
Sweet Taste caused by sugar-tich food such as sugar, honey 1% sugar solution(CJ Corp., Korea)(=7.0)
Umami Attractive taste caused by an agreeable food 0.01% Monosodium L-Glutamate solution(CJ Corp., Korea)(=2.0)
Aftertaste Residual flavor or mouth-feel after swallowing Hite Beer(Hite Brewery Co., Ltd., Korea)(=8.0)
Body Perception of texture weight of liquid in the mouth  Delmont Mango juice(Lotte Chilsung Beverage Co., Ltd., Korea)(=9.0)
Mouth- Coarseness Roughness caused by coffee particle E(;\;ve(ie;r&%f'ogoast grain with water(Chilkab Farm Products Co., Ltd,
feel Oily Greasy and coating mouth-feel Dungule tea(Nokchawon Co., Ltd., Korea)(=7.0)
Roughness Thick and muddy mouth-feel after swallowing Yogurt(Lotte Ham & Milk Co., Ltd., Korea)(=9.0)

Soft swallowing Smooth swallowing from mouth to esophagus

Pocari Sweat(DongA-Otsuka Co., Ltd., Korea)(=10.0)

2 A E xe) 38k x] A237@ A 635(2007)
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Table 2. Sensory characteristics of diluted espresso in relation to dilution ratios

Dilution:rates

Characteristics : . o ;
3 times 5. times 7 times 9 times
Transparent 5.52+2.61""  8.00£2.23° 8.08+2.12° 9.07+1.52% )
Appearance  Black 9.14+2.51° 7.49+1.98° 6442222 6.06+2.19° 421+2.29° 7.88
Red 8.57+1.86 7.97+2.00 7.52+0.96 7.59+1.61 8.05£1.74 0.75
Acidity 7.03+2.89 6.2013.46 5.87+3.35 5.47+2.99 4.83£3.67 0.75
Bitter 8.10+2.48" 6.90+2.58™ 5.80+2.15 6.58+3.09° 4.79+2.30° 2.85"
Burnt 7.72+3.14 7.633.54 6.77+2.80 6.90+3.61 5.6342.92 0.82
Odor Malty 6.91:2.24 5.53+2.52 6.29+2.42 5.65+2.39 5.52+2.76 0.74
Rich 8.04+2 .47 5.08:2.19" 5.88+2.32" 521+2.62° 4.65+2.59° 3.64"
Spicy 7.05+2.84 5.72+2.31 5.5242.40 4.71£2.85 4.36+2.83 1.85
Sweet 7.2313.12 6.91+4.21 6.15+3.49 4.98+3.16 5542321 0.87
Astringent 9.0812.75° 6.9412.24° 53842.18°  4.77+2.40% 3.18+1.01° 12517
Bitter 12.57+1.33" 8.62+3.02° 7.08+2.31% 6.15+2.88° 5094228 17207
Burnt 10.06+2.62° 8.46+2.14™ 7.27+2.71% 6.40+2.97™ 5.43+2.37° 5.89”
Taste Harmonious 5.46+2.77 5.4342.10 4.78+1.97 5.11+2.87 4.40+2.00 0.44
Malty 6.40+2.78 7.1242.45 8.30+2.39 7.16+2.35 7.36+2.39 0.91
(flavor) g,y 5.67+3.57 5.5243.42 4.04+2.28 3.91+2.45 3.45:2.41 1.48
Sour 6.05+3.28" 4.89+2.92" 3.65+2.02° 3.61+1.61° 3.35+1.82° 2.66°
Sweet 4.91+2.35 5.63+2.80 5.20£2.67 5.01+2.67 4.74£2.76 0.20
Umami 9.65+1.89" 7.70+2.34° 5.65+2.35° 5.27+1.89° 445+1.64° 12837
Aftertaste 9.07+2.54° 6.28+2.22° 4.69+1.36° 43541459 297+1.54°  18.40"
Body 10.1141.78° 6.20+2.08" 5.71+2.10° 5.27+3.38" 308+1.44° 1538
Mouth-  Coarseness 6.08+3.36 4.4222.27° 3.46+1.68" 3.84+1.49° 3.27+2.18° 294"
feel Oily 7.78+2.68" 5.29+1.70° 4.59+1.92" 4.16+2.39 3.71+1.85° 6.75"
Roughness 8.19+1.55" 6.04+1.93" 5.41+2.36" 452183  349+156° 1077
Soft swallowing 7.53+2.89"  10.05+2.58"  10.34+1.85°  1023+1.77°  10.97+2.82° 3.58

A 15cm line scale (0; not at all, 7.5: moderate, 15: strong)

": significant at p<0.05

a,bc

- significant at p<0.01
Means in each row with different superscripts are significantly different at p<0.05 by Duncan’s multiple range test
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ARt 7HH7} 7V =4 vEsal gt sujolA HABAE ot A Table 33 2t 34 wisr}
ZE7b wgeu foAHd Hole QAT AWY & Frige wil A FYRr) FoAeTE He At
g2 2290 93] mannan7} arabinogalactano] 7} skl Ao ME AEEH 5478 JRdAE &
A=) BHE &2 AFH ketone, oxazole, furan 5 HEW, FEEr 71l wet ASY HaAd &
gaf Hetds 5402 AdA dutg #X &= A WA, & d@A, g WA, 29, e, a1
AP BAuE T rHNebesny? Budryn 2006, o, Z47, 9Y e, :Lali FEgol faste A&
Seo HS 2006). 415t 25k2 A9 disE SH2 E F QAT ol BAEAS B8 Yot §A W
2 A% &8t v gd i doke 745 Az Fo BE #5F —’é zfo] A3 (Table 2)9} 4FE
i 2 Basa gl @iy AREe 2% U x| ghet,
o] +AIT AME Assted Wl B2 AFES xZg s 84 A¥e 257 #FF A o
%o #8S Fars ol A Ave udt FHE NS AAS AR, AIFHEE270%)T A2
(Petracco M 2001). %38} Yeomans MR 5(2007)& 7}9 FAE0.03%)°] £ WEY 91.73%S A9 s vhFig.
dojyt FAdF} e &nr JEo] gutoly 715 xd| D). ANMFHEXSA AdA dvry #sd 54
FdFE & 7 L RAsAT F4HQA 240 Q) o] ¢9 gz Faig Wi, FYPxR, 759 o, §
e BE 54, F 9%, HET, 57, 297, =38 B9 EHES 29 BFgoE FaEth
FEHE Fdd 2 AZSY 5480 4 wigr) ¥t Fo A7 FaE #H SH4ES W 2R
F7Hel Wk foHos ghsts AL HYT E(Table 29 3)S Fi) ANE o, AIFHRL FE
(Table 2). o]} 22 2HAE T3 & o 7 540 2 A9 5 Utk &, ¢ FFeE 45F 2t

Table 3. Correlations between sensory characteristics of diluted espresso

Al A2 A3 01 02 [4) 04 05 06 07 Ti T2 K] T4 T3 T6 i T8 9 Ml M2 M3 Mé My M6
Al 100
A2 Q45 L0
A3 000 005 1.00
Ol 035 006 019 100
02 040% 006 025% 083 100
03 010 009 037+ 0400 034 100
04 009 050%* 014 Q04 0.14 0384 1,00
05 035 001 0.37%% Q74rer (75%%% (44%F 08 100
06 02 059+ 010 03* 0I5 0.2 056 021 1.00
01 026% 056** 009 032* 030  030f 06l 030+ 07 100
TE Q43 052 021 (18 0374 003 021 026 020 039%% 100
7 04 012 032% 02 029  025* 006 039% 014 021 0.9 100
3 -030* 053¢ 012 018 025 0.2 042xx Q17 027% 047 080"+ 018 100
T4 018 0.09 000 -033% 39 (33 Q400 030 04 009 026 028% 016 100
5 025¢ 005 039% 027* 03¢ 043 Q12 044%%% 014 0.06 0.15 045% 0,06 027% 1.00
T6 0390  0d5** - 026% 030 043 (2 028* 023 04 0.38%% Q780 043 Q754 09 032* 100
7 025 0.4 000 008 007 021 025 012 03 011 008 001 002 015 025 006 100
T8 0530 - 047HF 018 Q4dr 050 04 017 031 028%  04dter 071 027 (73 022 027% 084 008 100
™ 0l 035% 00 017 011 001 029% 024 025 036 016 0.39%x% 020 038+ 008 029* 034 017 100
ML 0365 Q40+ 025 028 041x 025 023 034+ 009 036+ 080+ 025 0.75%% {16 038% 078+ 022 079 009 100
M2 037% Q67 006 013 001 007 045 002 028+ 04l¥ Qe (25 0590 013 000 053 004 052%F 042 060 100
M3 046 049+ 003 -0.03 016 007 04 009 0.08 028+ 076 019 0.56%* 0.08 013 059 016  0607* 031*  071% 069k 100
M4 0468 g0+ 008 -0.08 011 019 03 00 0430 O5gRer 050 001 058 03 027% 037 006 043 021 D42r% Qg1 055 100
M5 02 059%* 006 0.23 017 0.02 034 015 0.7 031%  045%*  026F  032r 042 (U5 042 Q08 036%F 051 Qddver Qg9Re (gD 028% 100
M6 020 046 021 QM 002 026 054 006 020 0394 027% - 026* 032 0427 031 035 015 034 030 049t Q38er (37 020 069 100
Al: transparent; A2: black; A3: red; Ol: burnt; O2: bitter; O3: acidity; O4: sweet; O5: spicy; 06: malty; O7: rich; T1: bitter; T2: sour; T3: burnt;

T4: sweet; T5: salty; T6: umami; T7: malty; T8: astringent; T9: harmonious; M1: aftertaste; M2: roughness; M3: body; M4: soft swallowing;

MS5: oily; M6: coarseness

" significant at p<0.05; ™ significant at p<0.01; " significant

A Exe T3 A A23R A 65.(2007)

at p<0.001
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Fig. 1. Sensory characteristics of diluted espresso on the
first (F 1) and the second (F 2) principal components
_A: appearance; _O: odor; _T: taste(flavor); _M: mouth-feel
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Fig. 2. Distribution of the differently diluted espresso on the
first(F 1) and the second(F 2) principal components

o

ZAEZY#H8E R A238 A65(2007)



6 dazed 54 AnEAAN)Y 54 Wee] BE A5 54

AA AEHA 2 F Atk ol% WA, FEI ¥
e A% TR HIE 2RE 9HA F ATk BHA
£ ATAE AT 2R BEEE ®ol7] g
A4 Be WEEE B izl 54 #vov
)9 olFets E4e ANRgI oF A5 7
3 AE ALNA BUHIL Qe AazaAs 54

Azl e} vl Btk

Alee An AE AJQHANA Fof= 5L
A4 A As(opul )9 Z§, Table 49 2o
Z} AJAntTE A2 gE oty E4g Rl
ole Z+ AU Z AFAN Wt Az L GF
H(brewed) 75 ¢] ©]s}Ed Eio] ttEA et
£ Seo HS 5(2003)9] A}s} A3t}

AzolA +EHe A9 FF 541-5819 pH H
AS JeEIA £ A 7E 45" 9w A
AdE 546(x00DZ, o] MY <tel]l EFHs JrH(Table
4). dxz s Arle §71409 FEF g 2 o
= 259 714 S0 9y pHYIO. 2 v =&
AHoz AT ¢ A wHPetracco M 2001) gutE o
2 gAaxd i pHi= 52004 589 WS 79
5 A2t 3E¢4E 52 pHE UYL By
I low(lly A9 Viani R 1995) o]8)3 pHY Z7}=
Al o] mjE¥Y 2o FF%o] 9l chlorogenic acid7}
Bas7] B Rog A ArkNunes FM 5
1997). F29 FFS Vé.*—‘lc’i & # Ae BYX
#2 AF ATy 4
UERIASL & “04011%1 7+ diﬂ 9l 34 A
7 0.80(+0.12)°Brix 2, o] HY ¢t EFHATG 2
5— TFE AFAA BuiEE AR FE 0.52-

%9 BAE HYx Ol% £ Aol 74F Mz
g 9un 34 A9 2PE FFO67(:0.10%)¢ 7
S99t} A5 g}cﬂ/ﬂ% L%kﬂr b e BS AFAA

e A==

= oo & mlm

BiEE ARG £ $AE BT, age
@2 FAE BT

B JTE 53 229 Jdaxds HF A4 d$
2 A" A9 #FH 54F o) S F
F g2z a g4 A A wFE AGsteH
AoIA F3 AR E8F F A& AL AlRdTH
E A9 #5AA EH A Am7 gA F2
A AR elA, 01011 et F5 AT V2 ARE 0

AEEE 2vRe =3, Yo], i Fd wt o
£ 4 93 (Heidema J<} de Jong S 1998 de Jong S &
1998, Cristovam E £ 2000) &£3}¢} Al&38l= 9 01]
Mo} EAshs W4el Bk & 9ly] B (Strauss
S 2005) dl2zZ# A A A9 AH|R Ak of
g Huh AAZolx P AR =E3y] AaME
2 G932 ge LiAE Agez £ 4T
L2 AlRHT

88 & &g Ao 34, 53 *‘%Oﬂ gk 2u| =}
o A%
Q)

2 AFqME A2 B A 7R 9 LaHFo] F
7Velal Qe A2z d S8 Ay F A LZH A 3
A Ao 7)) A g OE 5 54
g A Adze Wl sy Zolrsith &4
ol A~z Ao o)3stE EXo met A 4 wige
gEHd = 7] "R £ dAFdA e M & 4
A MEEE KBSl JAZgik g4 Ay AR ol
g8 EAS YolR I ol AlFNA FEHIL Y=
azda 84 AFJEF vluws] Bogrh E£HH 69
o] AARE Bl dizeEd 34 Add dig BAF

B4g 15 om HHAEE AgHe] AL, 9
(A 03 daoz suA AEE A4S AAd

Table 4. Comparison of physiochemical characteristics between the preferred coffee sample (9 times dilution) and americano

coffees of coffee chain shops - (mean + SD)
- e Coffee Americano coffee of coffee chain'shops
L (9 times dilution) A ; B C D
pH 5.46+0.01 5.61+0.02 5.61+0.01 5.41+0.01 5.81+0.01
°Brix 0.80%0.12 0.71+0.11 1.00+0.00 1.43+0.08 0.6320.08
Soluble solid content(%) 0.67+0.10 0.52+0.12 0.84+0.09 1.08+0.08 0.67+0.09

L value 49.72+0.40 40.63+0.06 36.05+0.09 27.28+0.17 42.52+0.11
Color a" value 29.28+0.06 31.17+0.02 34.45+0.02 35.08+0.06 31.77+0.02

b’ value 72.65+0.38 64.50+0.09 59.77+0.15 46.14+0.28 67.22+0.09

Above values were result from 7 replicates per coffee
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