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Analysis of Correlations between Mineral Contents in Waters and
Sensory Characteristics of Coffee
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Mineral contents, Water is an essential ingredient to brew coffee. Mineral contents in the water can affect both water qua-
Coffee, QDA, lity and taste quality of coffee. The effects of minerals in the water on sensory characteristics of coffee
Taste quality, were investigated in different water samples (A: Arisu, B: Claris, C: Spring water, D: Samdasoo, E:
Canonical correlation. Evian, Distilled water as control). Based on the results of quantitative descriptive analysis (QDA), there

were statistically significant (»p<0.01) in flavor, acidity, bitterness, sweetness, body and aftertaste accor-
ding to different water samples used to brew coffee. The canonical correlation analysis of minerals (Ca,
Mg, Na, K) and taste (acidity, bitterness, sweetness) indicated that there were highly correlated in the
relationship between bitterness and Mg content. A strong negative relationship was shown between
bitterness and acidity, sweetness. A result of preference test using hedonic scale showed an inverse
linear relationship between taste quality and total mineral contents.
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o] A esltta s thlly & Viani, 2005). 713 713 34 <] F= 7199 G2 dH, AT BdE, 228 A, 3
npR g Al & AP EE A} FE FEE 1 A=, A} B9 & aglx 2 AEE, ol 25 &
g ote] A 9] gnE Toju= 3R, o] A E9 H Afe] FEAA B, v e F2Y 83 A9 |
2HiE AFE AT Fvd AojAl 93-S 71 HHGar- = QoA frre] A Jaks niXe SRl By
dener, 1958; Navarini & Rivetti, 2010; Pangborn, 1982). Lock- S tHFond, 1995). }gtA & 79 3oz £93 84
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log Hud v} 9JTtHBeeman, Songer, & Lingle, 2010). Na-
varini9} Rivetti(2010)2] ol 2314, ol ~Z e 4 730
A B FoAE Y 2AY A B A dEE dol
o nUld ko] A= o~ 4 vt 5 AEA
o &= 71Xvka & A ghok. ¥Rt ofy e}, Lockhart &
(1955) &l &9 vl e A9 ] JaFs 7]
2 a1, HA ] ndld T I AR g, A4 g o]
Aelle Avle] FAAQ Ak e g uhE AR e
24 A= 2949 AY g 4FAZE 5 vtz skl
53] nlulg2 At @, Alut 59 nhs Folste #e A
50 718k, ekl 3t GER, 282 v F
570l 9la, W3k, of el
dojrmgm, 29| pHE T4 L W 7IS %7} F31, pH7}
AU S e F40] Astdnta
trich, Burlingame, Schechs, & Duncan, 2007).
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5 A E(Franca, 2005) 18] 3 1A v & 7534 =
* i1
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Aot} 7|1E AFEe T2 FEE AT Fnld I
A= B2 B4 (Lockhart et al., 1955), FESol Z&3}

%3 @H(Gardner, 1958), PUlE FE = 59 719, 2} 2
gkn] S5 o] F2(Pangbomn et al,, 1971)3} & o] o~
g4l X = < SK(Navarini & Rivetti, 2010) 5-°] E11%
ATt 1 9 A7 FE &9 dol=>2] 9 (Hendon, Co-
lonna-Dashwood, & Colonna-Dashwood, 2014)3} A3 & &
7] Y3t &2 #= (Hendon & Colonna-Dashwood, 2015)el]
ek vt Ak AR, o= -8 veprt obd ml=s
EE olefg] Z7kellA AlEAD v, AP A HFd At
ol 2 Yo vk AAo] v 2 Aol E Ho|BE, F]
MM AT FEZ A% EZ FEA17171< AV ok
3}, Navarini¢} Rivetti(2010)2] 7= o|eg] o 2z 4o}
2 gEFgte] g S ol o, AT Wl Azt
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o AREM, 1 ZEH 7 WS Bk A5E 5 9
o). Jelng ¥ ge] BAe et gk A, Fue
AR E Y5 g D o] F8 vl FFE 2
3, ofe] FRel B2 FFE A% B 54 A2
BAF BRI A EES Fole] FEakE v ATk B4,
574 ole Fuel mE Ad 9t AR 7 oliE g
gajal, A5A o 79 vl 9

2.1. A=

F2~E}2]7} Finca Don Leonsio 74 483t 73] A
FE AR, A TN o= FHAQI vte] &3S
WA)517] flste] Ut 5o AskeE 2HEE AI(Cup
of Excellence coffee 29|, Villa Sarchi +%)& AF&3IA T 7
7E FE37] At 65/ B YISkt IulolA #b
T AHE = B2 FREQ] ol A BdE 3, 29
| 43 AFthE=o} ol B Y(Lee, 2016), A P EE A=
o, A9 HEH 2HAE dde R A SERlE
2EAAM 7 F HME e FEkea 4 o
ZTO R FRHTE A F 67 B AT o
= AN A mFET Ads A9 ot B(Eete 2~ 4
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FEFPE B71EAEE Alge U913 IS uAs]
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ol A sk, pH meter(PH-200, HM Digital inc, Korea)E A} 2.3. &5 A}
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&3l fre] dsHeE 118 OPOﬂU} =
ek AHEsth Aee 84

ol TA3Z EDTA AP He =z
ronment, 2011). A]SFs}AE-&

33] WHe S7dsto] 3
FHeE F238AE 7]
2 273} thMinistry of Envi-
H(KCN 10 g= Z A5 100 mL
o ZHo Ax), PR o} ¢FEMNHCI 67.5 g= FEYo}
4 570 mLell =591 & A4 1 L =71, EBT -£-9Y(Eriochrome
Black-T 0.5 g¥} NH,OH - HCI 4.5 g& ol[gh-&<] =< 100 mL
4] 222 Gatutadlg £ (MeCl, 2.10 g& FAF
o [l | LE FH)S A ko 2 1|61 ). EDTA(ethylene
diaminetetraacetic acid) &2 oj|d @ t]olTl g EgtolA| EAF
UE §(C1oH1iN;NayO; - 2H,0) 3.72 g& AA 5ol o] | L2
ZAIZE &, Ao Yol HEAIZ T A& 100 mLol|] KCN
£ 1 mL, MgCl, €9 1 mL, NH,OH 2 mLE ¥ &, EBT
fHS Ao 2 A}R-3lg] o, EDTA €9 0.01 M2 9
ol AlgAlo] Az} A Moz el urlx] A% s}
Atk 2ol AH&E EDTA &9 2 T3 ol F2ol
upe} ALk it

74 Z=(mg/L)=(aF—1) 1,000/A] &-FH(mL)
a: 4o 2H]E EDTA €49 F3)(mL)
F: EDTA £9(0.01M)2] F=A4

222, 04 24
1| 2H(Ca, Mg, Na, K)&-#S AOAC(1984)°] ZA8to] =
282 A8 oM, Park(2014) 2 Kim¥} Choi(2014)2] &
TE uRe R =3 WEg 7| [ICP(Inductively Coupled
Plasma) Emission Spectrometer, ICPS-1000IV, Shimadzu, Japan]
2 23 A 8E 0.1 mgZhA] B EHs] A #ste], 045 m
Wl FE 2 o3kl 99A, B, Ol 22k 5 mLE 7t
& AL, AlESC, DyE oJHglo] vtz AR 7)e)
o:] ‘_H]o]— q_ o;]_q_oﬂ o 77— /]/H _Q.oﬂ o= /]/dzﬂ, =z ‘rru‘
A% 3 =7](ICP) Al Z~#(ICP-10001V, Shimadzu, Japan)
Abgste] A5k A 1709 33] A% A4S A8
sto] gk AHEshl e, tEkAQl ICP 4] =& o
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Table 1. Operating conditions and parameters for ICP

Parameters Conditions

Rf power 1.2 KW

Plasma Ar gas flow 1.2 L/min

Carrier gas flow 0.7 L/min
Observation height Low

o] mlg kol g AT & 542 Hrheh] 9
3 =4 BAF #4(QDA) A &= ZAN(Preference test)S
Ayl o s 7AF WHH L SCAA Protocols(SCAA, 2009),
Shin, Choi®} Yoon(2011), Jung, Choi$} Namkung(2011), Yoon
7} Lee(2016) 59 ATE niEgoz HAAIFA

2.3.1. X BA 24(QDA)

SCAA protocolsl] w2} 2 ~E(Probat L-5, 5kg, Germany)
< agtron roast color classification No.55~602.2 Zr39] 11
£ 9 =(Mahlkonig 401, Germany)E 2F 0.6~0.7 mm& 70~
75% % =7} US standard size 20 mesholl 535 & 7]t}
7t Alg R 57hE FHEk A, Trﬂﬂ°ﬂ 3z AR &%
Z1etslen, RE A d28 B2 AlFste] H7t

= 24 & Aol Aldekiith HHH% 719 1’%01]7\1 °F 5~10
d st AT FAA Be AN A8 9 2 vkelE
I R 25 wiF 13 o)} FrH R de FHE
a2 A wld 199 o2 ATt o4 81, 3 119
o2 Pt AP 3542, o] F FAA= 4Hol]l) &
Y A7 Ak sid & s/ ot U1 E w1
o] AA &Aoo m FHHIIH. o|F e FTFY A
95 vAH, W5 5 g M= I i S 2E&3513
own, A3 #54 54 A= g FHE Gk #5 ¥
7F 54 &1 A8 918 AP 232 SCAA Cupping
Forme #3319t} Lee, Hwang, Park¥} Seo(2007)2] # 3
H5HS #4830, ICO(International Coffee Organization)”}
At F5A B 8019 acidity, bitterness, sweetness, sal-

tiness, sourness 52 Bt #H 8o 571} body, astringency
SO A< 4 v BeA 54 &l 205 A9 ¥ &
3 o= ARSI § 8o FollA &, vt 4t 29

= I ZIAA oM Hrg = A5ttt Bt
g 2t AlsEde] dEd 212 glete] FLg
TAES B & HF
7} @52 (flavor), 41
D(acidity), A5 ok (sweetness), 2=5H(bitter-
ness), EFH(negative bitterness/burnt), F77H(body), H-21k
(astringency), 1| (aftertaste) 2] 12 Z F(clean cup)S =
T A E FEe s S3t 255 WAska, on
=l ke [ A B i e g =P e o B R Bl R =i §
Aok A BHAREA S Bte] AEE Hrlehe o8 53
] X (1=weak, 5=strong)= T F AT} 7+ zhel € AT
825 g& @ 6F E& BAld 29U F, 2F 90T & 150

E AY 715 FA} <F 8~10% T, 0| (flavor) 2
UU](aftertaste)% Hyriek & 2%7F 60~70C7HA] 219 E
wjl, 219k (acidity)2} T (body), WA Ro.2 227} 37T ©]

j&

3l Bh(sourness),
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F(sweetness)Z} 2 F(clean cup)< H

st We sk o, ot
= & 280l AA TLdE S =4 8t

Fhstenh 49
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2.3.2. M&= ZAHPreference Test)

Azt HI7F 210E SLsHA 84
7} 16T A= of Hrlseta], Ave] A
e =, s BAE AT T, o
w2 o, AdelA AR = ks 7o

—5—2."1—4,?] ﬂé 7]—(overall)r=_-— 5% ZZ(1=very bad, 5=excellent)
2 At HF &9 1958 691714 Akt B =
A BAF A4 gE oA Hrek theksl ute] e E o]~
2, 7} A7} 2 BYAQ o AT o] Frletol
AEHew g Ml ANE APedt B ke 3
40~45% 2t AP ATk AAF Al T S0l whet 719
o A3 =& vk § 7] wiZol, dH] AgolA zlegg
I AN =T, AP RA B A Y B

=
LG Yoz dAEI
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o,

=
-

td

24. A 24

£ Aol A= SAS(statistical analysis system, version 9.3)
2} GNU R BA Z &1 (version 2.15.2)& AF&-5to] A5}

S THR development core team, 2011). 6FF B2 FZ% 7
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A HE g
S @—/F‘E(“]" 2l bk Aoyl =9 H (T
ZF BAEMZ vs. BHE AuE o 2K,
| O3k EAA g7 BAS A8Et)
Wsse] 4TS o gale] MaEe
=290 dolE] =l Al
7 F4 cancor(X, Y) &<
BAAF7E He7h HEs
=R AL, AT AlS RS ‘j]'
H5(Fig | & Fig. 2)& A4Sz ¢ Al
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3.1.1. pHY 8=

Table 201 @
H, AT+ A= He 7]<=(Ministry of Environment,
2011)°l 2438 pH 9] 5.8~8.59] £31%Th Al& A, B, C

oX
oo
om

fru
(2

td
i

Al&9] pHE 6.5~7.85 71532

N
g 3

¥ e S, AT, 2t wuk, AEEE B et B ©} D& pH 6.5~7.29] W90 £PA%H A8 E& pH 7.8%
2, st Frjek 2 3o el AR flell d9F 715313l th Al ES Al9]g A8 A, B, C8 D= 9& B
AHE 4(one-way ANOVA)& AAstl em, Al g3t fo Zﬂ FAe] vale & #2721 pH 6.0~7.5°0 el = ATt
2pol = AES] Yall AH5AA 2l Duncand] v B A3 (Song, Kim, & Woo, 2006). dH+H 07 A% Zh2 0~60 rg/
< AP TH 2=0.05). mLY W] A4(soft water), 61~120 g g/mL-2 H] A Al E(mo-
shute] W7k Uz b2 Weet A4 S 2tert derately hard water), 121~180 pg/mLY W= A& E= A5
o] o F-5 EAte 7129 37 A W e, shte] ® (hard water) 18] 180 pg/mL o] 7 $-oll= o}F 713k
Table 2. Analysis of water quality parameters
Control A B C D E F-value p-value
pH 7.20+0.64° 7.200.75° 6.500.82° 7.30£0.90°  7.50+0.76" 7.80+0.87 29.137 <.001”
Hardness  0.00+0.64°  58.00+0.80°  29.00£0.87°  101.00+£1.12°  28.00+0.99°  310.00£0.91*  5997.112 <.001”
Ca®' 0.03:0.54°  14.48+1.04°  2.88+0.99°  30.86+1.12°  3.14+0.92%  85.49+0.69" 1,133.842 <.001”
Mg* 0.01£0.60° 1.87£0.82°  0.30+0.63% 434+1.07*  1.61+0.88" 1.1940.71% 6.176 <.001"
Na' 0.00+0.82¢ 6.49£1.07°  6.56+1.01° 10384095  5.46x0.91° 6.06£0.97° 155.427 <.001"
K’ 0.00+0.58" 2.12+1.04°  6.20+0.93 1.39£1.12¢  2.28+0.67° 1.00+0.74°  2,192.695 <001

All values are Mean£S.D.

* Significant at p<0.05, ™ Significant at p<0.01.

* A=Arisu, B=Claris filtered water, C=Spring water, D=Samdasoo, E=Evian, Control=Distilled water.
*T Means in a row by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.
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F¥E THShin, 1996). Lee, Kim¥} Choi(1997)°l] 2]}
04 Al=e] BhE Hrlehe ARR ?‘Q?i =g
= o At A=rt Ui o & gtel] 43
X222 Fu H9= & 2 752 300 ppm ©]3t2 3}
, dEAE w9lE B9 2HCE 10~100 ppmC 2
6}01D}(Doo Kim, Kim, & Chang, 2000). Table 2¢°i] w2
AT A= DE 28 mg/l, BE 29 mg/L, AE 58 mg/L
Z3le] Agol £38FaL, 5 100 ppm ©| 3}l &l T o
© & 2 XA EE AL BE AR

o 3 H

iz

& FA 724 B3l e, ¢ 101 mg/L,
E= 310 mg/LE 7 H A5 7] 53t ofF 73k A=l

3.1.2. £Q O|UH sk
|2 A 24 385 sk E4 BUPEAT JdARE
A9 g R 2- A8 5 Al AR Y
23, E5te] Zpol & AAIZITE L B 1 E A TH(Yang ,
2007). 53] &5tz A7t 3840 dFe 71A = vl
Aoz, vl YEFS ZEol o, vlE &
ZFo| A vk B-ubol] J kS 71Xt B 3% 1 oHKwon, Kim,
Choi, Choi, & Lee, 2009). Hendler(1990)= $5¢] nlu| 2+
go] AU Al oW &utyt gle ghs MAIAA Fut
e 7121, Fa 2 AR AT Al o dYE
o7+ dvta Hasiglth mA sy HeE A 7
o= XE ] A o), 5] F4 T]E 4
2]
o

N
oo N 1o é

2 vd|Z gFEK(An et al., 2009)S F213]S ], Control
Qg A Al5o] ZA7}= Table 29 2t} Al59] Z
3~85 mg/Le] 7P BT WA= AR 2
o] BHolFt B
=2 k91 85.82 mg/L, AE 14.48 mg/L, CE 30.86 mg/L, L
213l DE 3.14 mgLE 7] & oP ot BE AR viadle
TS P Adon, T AlEs Zge] 78 ER
UEIT) Table 22 u}:ﬂlg 3tk A= B7} 030 myLE
A £ Z, AL 1.87 mgL, D9} EX 1.61 mg/L, 1.19 mg/L
2 7]1=319th CE 434 mgLE B A7 F 7P =8 4
£ AT vladlgS Aol st & Atol= A
ARE Al 83 AzLE BAFAT oA = olge]ole] 7
T AlE = s B A7 A 8~325 mg/L, v
YF<S 1~56 mg/l F5& 7]531%) 1(Cidu, Frau, & Tore,
2011), TN FEEE 6712 S-S B4 243 24
TS 1.6~522 mg/L, kvl 2 0.5~113 mgL= B
15 1 THTeillet, Urbano, Cordelle, & Schlich, 2010). the}A],
vt 5 5% Bl e Zad vkl 3
doH e R éﬂﬁ sl Hoke A & F Uk ¢ YEE
TEF2 1038 mgLE HuAE HoFE WhHol, D= 546

71 A%kl 2.88 mg/L, EE 713

AT 7 W S0l Wt A

ftﬂ
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mgLE 7V ‘A‘% FAE YEHATE U A AR 6.06~
6.49 mg/LZ <4g 2folE Btk 4E2 B/ 7Y B2 @
¢l 620 mg/L, EX 1.00 mgLE A S el =] A,
C9 DE 2.12 mg/L, 1.39 mg/L 18|31 228 mg/LE 7] =38+%)
th d=re] 2 71EQ 12 mglE 2338 AR 99, =
Weoll= o}z 2 7]0] vl g =] 2% thKwon et al., 2009).

3.2. #s Hot
3.2.1. FHA A 24(QDA)

6579 E5 AH&ste] FEE A9 #F HUF A=
Table 32} 2t} = 107F4] @5 5 AlE-3F B(sourness) @} &
2 Sl(astringency)= A €3 871A] &l A o4 Alo]
£ B3 31(p<0.05), 53], v (flavor), Al B(acidity), T
h(sweetness), T (body)Z} 1| (aftertaste)2] -4 =
B o)Al ztol & EATHp<0.01). &1 v 53
HE 7)o 2, A8t 1.58~3.429] M9 E Holn, v]$- &
o)A 9] zto] 2 JEFATHp<0.01). BE 3428 Atha ez 7}t
Al 71 AL, EE 1.58%2 iAo & oFalA 71E
t}. Bruvold, Ongerth®} Dillehay(1967)& w2 shakS &

of 2A daFe 71X = Rl Busiint o I
Fo PuEE 2, vt ZE, YEF 2= o]
1o, 0131 T °k°]£7’} ol o] o] FE FxI

Z = 7o vl g W}E} “bl z}o]

7 A= AR o4 & AUt Alute] A== B7t
3RNZ AUFCRE & S B, B 1.260.2 g4
o2 71 ¥e g 7|53t Duncan’s multlple range
testol] W2W, AR E= A& A, B, C 2 D9} vll-¢ F2] 491
2ol & EATHp<0.01). &3t Z = H7tl A= ALL A B, C,
D % control ZF F-2] A%l 2to] & Kozl kA RH(p>0.01),
A& Ex B A5 Hlal vl-¢ fol 23] 2ol & Yt
(p<0.01). Joo®} Kye(2011)ol] o]}, 25uko 2320 nlof] o
& 3A nA = 8R1o 2, Fro| upet Bt
01 01/} /\alr_q &u]—.g q_‘__.
Sxo AR F3Fe v

O_u

2

Lo |

M)

=N
ot

O
)
i
2, m1o

A& E7F 2322 7P Bl 71 91 2™, Duncan’s multiple
range testell ek AlR A, B, C 2 D9} o] 4<Ql Alo] & K3
Thp<0.01). ©ute Ao what 2% A3 %l Jaks 714

3 AGoAe] Tute nFHe] gRlog I3 £ 2
28] g 7lepda e gor Fr A BaEg]
THllly & Viani, 2005). A3t vte] =& 249 2fol&
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Holzx ¢gko} controlo] 2260 & AthA o g 7}
BrtEo], SRFE FEI Ade WS A Ak
= 71& A ZA3(Pangbom et al., 1971)} FA}SHH=
& ASTh T AR 2ut = wulbumt)©] A== E7L
3.000.2 Atlde 2 71 ®=3ka1, Duncan’s multiple range
testol] WhE2™, A]|E A, B, C 2 control¥} F2]Z Q1 X}o]&
HIthp<0.05). FAZE] =& controlo] 2212 7 2Fs}
A, BE= 3422 7V 738 Ao 2 37k o], control S Al &
A, B, C, D % E¢} wl-¢- oA Ql Aol & EATHp<0.01).
92 ute] AEe E7F3.052 iAo R P = ot
Aot & AFdAe= AlEIE FoAd Ael7E Atk
(p>0.05). Hendler(1990)= 352 e nuld ghaFo] 4
< ol FaE 713tk et ot 2 AFA Hel A AlF
gk st} A oAl Aol 7 YEhA] ot B 7 A
T7F et 2 5 UdTh FH ] == B7F3.26
oA, Ex 1.89% 71 Al Bk AS A5 E9 ¢
Duncan’s multiple range test] W=W A]& A B, C, D ¥
control@} vlj-¢- F-2] & Q1 Z}olE HATHp<0.01). EA <
BEE A8 B7F3.162.% 71 =4 HU1E QA Al EE
2.002.2 713 eFelA 3 71E o], Duncan’s multiple range test
of we} AlEE3F FoA <l Afol & YERATHp<0.05). whet
A2 AT diE B8, B2 o5 FEE st 7]
& A7 2 g fAEivE A ¢ 5 ddqn
(Gardner, 1958; Lockhart et al., 1955; Navarini & Rivetti, 2010;
Pangborn, 1982).

Noox

¢

3.2.2. M&%= ZAKPreference Test)

Z 67149 B2 FEE AYY A3 E 2AHE A A
= Table 491 2ot A4 BAF &4 o) Bk 5
7ZHto 2 F3HAQl AT T (overal) & H7lst] & &3
A3, B7F 2,682 7HE w2 95 AT AR A, D
2 C7} 3.58, 426 18] 1 5.68% 9 HFE 7128k
A8 EE 7842 71 Hakelol A3 =it 22 sie] A+
A HEe vdjg e BP0 g g uhs
WAPAIZI 0 2 BAe] vhe QA1 5 L, 4% v
S S (fla et Bt 7] wiEol] wulE-2 100~200 1g/
mL7} A% T2 FHEY <A A TtHCox, Nathans, &
Vonau, 1955). §3], SCAA(2009)= TDS(Total Dissolved Solids)
o] oAl FdHFS 150 mg/LE TFAH AT ol vyl
gEF Apol7t £ FRE 2Elee W TAE= Ay vt
o G 7IHThe 71E AT AR} FLTE HAAFAh
weba wdl" o] 7P AL SR, HEg v Eo]
e ok} oGS A wrt Wojinks B A A
o 2A%, =& &9 Aot v nulEe B &
do] glth= 71E A Z 3 (Bruvold & Pangborn, 1966)<}
FAS EYth

1=

3.3. O|UIE et L] State| &2 2

= R
A AEAE ekl el AE AT RS AP

Exiae!
o s W7 A F vl FelAd AbelE Blow, 719

Table 3. Sensory characteristics of coffee brewed with different water

Control A B D E F-value p-value
Flavor 3.26£0.81*  3.37+1.01° 3.42£1.02°  2.89+0.81° 3.05+0.71° 1.58+0.77° 12.22 <.0001™
Acidity 3.05£0.97°  2.79+0.79® 3324095  2.79+0.63°  2.68+0.75° 1.26+0.56° 15.7 <.0001™
Bitterness ~ 2.89+0.88"  2.58£0.90°  2.68+1.00°  2.58+0.84°  2.63x1.01° 1.53+0.90° 5.18 0.0003™
Sweetness  2.95+0.85®  3.26+0.99" 3.53£1.17° 3.21+0.79° 3.00£1.00°  2.32+1.11° 327 0.0086"™
Sourness  2.26+1.05 2.05+1.27 1.95+0.97 1.95+1.13 2.10+1.05 1.74+0.99 0.68 0.6393
Bumnt 2112099  2.16£1.01° 1.84+0.83"  2.16+1.12°  2.42+1.17"  3.00£1.56° 2.32 0.0484"
Body 221+1.23°  3.16£0.83° 3.374£1.07° 3.16+0.83*  2.95+0.78" 3.4241.23° 4.08 0.002"
Astringency ~ 2.53+1.22%®  2.05+1.13°  2.16+1.12°  2.63+1.01®  2.58+1.07°  3.05+1.65° 1.66 0.1513
Aftertaste  2.84£0.96"  2.63x1.07°  3.26x0.87°  2.74+0.81°  2.84+0.83" 1.89+0.99° 448 0.0009™
Clean cup  2.84+£1.01*°  2.79+0.85° 3.16£1.07°  2.63£0.96®  2.63+1.07°  2.00+£1.20° 2.62 0.0283"

All values are Mean+tS.D.

* Significant at p<0.05, ™ significant at p<0.01.

" A=Arisu, B=Claris filtered water, C=Spring water, D=Samdasoo, E=Evian, Control=Distilled water.
*7¢ 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. Preference coffee brewed with different waters
Control A B C D E
Overall 4.8442.16" 3.58+1.68° 2.68+1.77° 5.68+1.86" 4.26+1.34° 7.84+0.50°
All values are Mean+S.D.
* A=Arisu, B=Claris filtered water, C=Spring water, D=Samdasoo, E=Evian, Control=Distilled water
#~4 Means in a row by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.
o] o gto=m el &ub, A8k @k(bitterness, acidity 7 w2 AT WS 2 Yl rlavEge o2 g
and sweetness)= 55 WHSE, T8 vy|EQ] Z4, vlay| 7} A #A (inverse relations)oll = & F USATE Table
T, YEFH 255 54 M= A4t e 54 6= utoll gk = WS A2 Aolrh
S Ue) BY WMSER AFNS ASE 7o 4F W BAG RS APsg o, FF W W, mE el
P ATBAE AN F, F AF IR hKL, X2, A obelst 2ok
X3)3 Pl (Y1, Y2, Y3, Y4) 3to] A8 23 viFE 42 » ,
V, W 3] Vi=ayX1+a,X2+a;X3, Wi=b, Y 1+byY2+bsY3+bsY4 W1=2.323 Ac1d.1t?F0.391 Blttfil’neSS’l.363 Sweetness
94‘ 7}:_]‘_0" ?_6_]_93\‘:}_ “ﬂj‘{[: V, W% Z_}‘ZJI‘ XS)’]‘ ng] /‘\j-ag 7\“—_3_?‘15:}-9— VVZZ -6.420 ACldlty+8417 Bitterness+2.218 Sweetness
2 75, ) BRAFE mEAA. S} 2o] mad = A 1 A% BT aidiy® Fdohs P37 W5 gow
SR ATE v o & Table 5= VMR AL ML pemesss) sweetness7h &9 W4 @ 71 Az} e
= 22 Aalsl = - =
& HFES PP Eelth #s Btk Al 2 AT W4 bitternessE U E 3= AT
a Far 3 g2 W= o o ) o
jdl e gkl tigk Al 1 FE W 12 W gholth, A& WS o] 8¢ A E E(bi-plot)= Fig. 17
¥1=-0.026Ca-0.210Mg+0.268Na+0.427K 2t} 7R ZES 07012 7P 2o AT AFiS 1o

se] 374 Qe 4 2 BYEE AR, AzE b
T A AR 05622 2ute] v 2 FFH & 713
V>=-0.009Ca+1.143Mg—0.724Na-0.057K B 2=x B4 A naul4pe] 220 BL gl 7]E

o8 gPskslh B WHoeR A 2 J= W

B
o
fr

o U T PALS,
olglek. vlvl@at vk 7re] F WMol 4T e stekstnat A A hHendon et al, 20144 Phdl% Pl Bow
ABF PHOR 9 A 3 PE WRE T8 Wb olmR o] WasE Ao etk Fg. 1914 9t 44
w2 ek Hof 4 Aol v G I A £ P S 3B WAS, EFIE o ol 4B A
1 AE NEA, 250 M 5L AE WS B9 0478 B /RITE AL B8 & ANk BRe Dao] $59)
debdch Avigel 2710 ek B oA Agdel F Bol $x UEEH kgl Bold4E el Bwst 3

o
=7h getHBR, GEFC] 0268 Yoz MRt el &
o] BRRAS e Wel, ZEv midlEE —0.026, 2 AET, dgo] Sk AriA o &3le] sk
A
o

021022 Yehfo] g2 4 3AE Atk ol 171 & w9 A BAE B, o] BEFE £uto] Ay
o] 27} 27} ol Ao Ao 2 Qlgt Ao & AlRE L K B A St 847 At 94 5= ik vy
ot} AE20l Ayl Fasit) A 2 A5 HeeE viay|gol 27} gto] #3 PE=E 07| &) AHSE = HFE

o] 2T Al HEE Table 72+ 2t 9] HS-EE Table 59}

Table 5. Estimated mineral coefficient for each cano-

nical correlation variable Table 6. Estimated mineral coefficient for each cano-
nical correlation variable
[1] [2] [3]

Ca™* -0.026 -0.009 0.167 (1] (2] (3]

Mg* -0.210 1.143 10.777 Acidity 2.323 -6.420 12.397

Na' 0.268 -0.724 -6.370 Bitterness -0.391 8.417 -4.734

K' 0.427 -0.057 5.133 Sweetness -1.363 2218 -16.496
[1]: The first canonical variable. [1]: The first canonical variable.

[2]: The second canonical variable. [2]: The second canonical variable.
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Correlation between Minerals and Tastes
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Fig. 1. Correlation between minerals and taste.

Table 7. Estimated canonical correlation variable for
mineral score and taste

A 13T A2 ZE A 3 3F
Ca® -0.945 -0.215 -0.107
Mg 0.188 0.562 -0.367
Na' 0.191 0.083 -0.440
K* 0.701 -0.643 0.199
Acidity 0.997 -2.065 -0.082
Bitterness 0.964 2.633 -0.044
Sweetness 0.971 -8.076 -0.223

Axksto] AlAkE gEo 2 Table 7] A
PAx A 712 F g ofulskith
-0.945, ZH5-2 0.701°]1t}. Bruvold

Table 62] k= A3 A
1 A& W A

il

= g9 V2SS e
=

r l‘

r e i

(1970)= Bte] =g =7]e 7i]) Bikel 71 gap o
< d—% 7 »]T‘:‘ ?—}O] o] o] & M (single ionic predictor)=

L0l A W EXo ] A=A AF¢
7} D e sl %%%D} xﬂ 2 75" A FdAleE vk
F wol 0643072 5o A
AAZ B9tk Table 8—8— zd %oﬂ 3 =S T2]7] 9
ot A W AdH AT %Mlﬂr X%l 1 B3 ATt Al
P == Fig 29} 2t
—g— 7} . A8 B9 E& At

2 Hoh 2 AT A= v g
MNSee AR e s e JeRlh

Table 8. Correlation score according to water for each
canonical correlation variable

A1 AE A2 BE A3 AE
A 0.178 0.525 -1.333
B 1.002 -1.438 0310
C 0.246 0414 -0.508
D 0.257 1.075 1.355
E -1.684 -0.575 0.176

*A=Arisu, B=Claris filtered water, C=Spring water, D=Sam-

dasoo, E=Evian

Correlation between Waters
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Fig. 2. Correlation between waters.
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