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O. A7 94 £ 44
1. A

7}, A9 A F(Green Coffee Bean)

BoAgA Algd Ay AFE #ZAEE I COE # ¢ Finca Don

AfelA 2= F42Q Alnta gente] 3s BAy] $jste], &
3 THo=Z AikE COE(Cup Of Excellence)] & A183tdth AL&%
A9 A7 JE= < Table 2-1 >3 2o

< Table II-1> Information for green coffee bean.

General Information

Origin Costa Rica

Farm Don Leonsio in Occedente
Variety Villa Sarchi

Processing method Mechanical washed, sun-dried
COE rank 88.97 (COE #2 )

1}, &(Water)
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A 938 Bottled waterg A&t HE2wro® AL H= TRHT

(sigma,USA)E= Aok AEHo| A 95+t

2. A W

7F. 222" (Roasting)

F~etE 7 AFES 228 #Al(Probat L-5, Skg, Germany)S A& 3}
o] SCAA Protocols2®)ol] gr5=o] Xsist At SCAA Agtron Roast Color
Classification No.56~60S 7|02 3ttt 228 F Hjd Ax=gdoz
, 18 EF 55~60 Alo] gto = Hjs=ehAl 3

obA Wl WAL fe FAstAth BEA7Id ARH BARAS

e 2dHs SAsAS Al

212 3t7] 24 AIZE el Aldetd o, 5= air tight bagel 9744, A

< 20 Coll o553 A =3k 3ol HaE .

26)SCAA  Protocols, Cupping Specialty, Specialty Coffee Association of America,
California, 2009, 2.

27) BARYe B AT gAgEYY, 845 1A Al 2007-1473%. 2007.
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<Table I-2> Analytical methods and instruments for each parameters.

Parameters Methods and Instruments
pH pH meter(1230, Orion, USA)
E.C. E.C Meter(DKK. TOA model CM21-PW, JP)
Total Residue AxR 2 FFH
Hardness AW 2 FFH
Ca,Mg,Na,K ICP-MS(Aglient-7500A, USA)

< Table II-3> Operating conditions and parameters for ICP- MS.

Parameters Conditions
Rf Power 1,200 W
Plasma Ar gas flow 15 L/min
Auxiliary Ar gas flow 1 L/min
Nebulizer Ar gas flow 1 L/min

Nebulizer

Spay Chamber

Babington type

Quartz

_12_



3. %5 H7HSensory Evaluation)

7} A=A B AREA] (Quantitative Descriptive Analysis)

% 6717 B8 Algdle] 229 Ave] B5H S4L ARHow

i

7vet7] sl = dARE F= 790k FE 249 oY Aeky WeTt
Aot Zle adstA 45 5 /i 2egste], AY dAE7HE s
3 7F WH<Ql SCAA Cupping protocols3®3D 2} &3] 175-32)33)3435) 9] - < -
& AlgeE & ¥ #rkE AU

AFH GAHEA S =®E ZASHE, A3 W2 SCAA Cupping Protocol?l
wz} Asgegon HEP7eE S SCAA Cupping Form ¢ 9% a2

5 Hdte] AR Ve FERE AAdste] du AT Z AP AL

a. dd A4 4 4

30)SCAA  Protocols, Cupping Specialty, Specialty Coffee Association of America,
California, 2009, 2.

31)Ted R. Lingle, The Coffee Cupper’s Handbook, Specialty Coffee Association of America,
California,2001,27-30.

3225y, 292 0@ AT Qre] BAAAAIo] W olazeln) Bed 547 AR
EZx8]983]A]y A27d,412,(2011),85-99.

3DAfH,FAE, AT AF T B U e AT I HEEs 3 #5A
547, Ta=2 Fxe9ets|#), #2598, 4163,(2009),703-711.

3DAF] &, ottt AT el e daxea Ave ReH 547, e
Fzxe#sts] A, A264, A3%,(2010),300-306.

35) A fru, &l A AT wE daXda Ade 54T, T AFze
83 x)y  A27H,A63,(2011),773-781.
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2 vy Body), W euH(Astringency), $H|(Aftertaste) 1] al
Clean cup? &Hoz FAATH & Hrles BE AMZTdA HASE=
ko] s Hrbste Aoz 53 HXE(l=weak; 5=strong)z® F 33}
o 2 AR AEAxe Frhe ob] AES kst F 23)d A A
5

A% D47 27 obe) AAFAch

SCAA Protocolsell we} 228 F 24A13F oo AR 7tE A A8t
Gt} Grind particle size(¢F 0.6~0.7mm, Mahlkonig 401)= dHrz o=
Holw el =9 ARG °gE Folok g 70~75% AHX7F US
Standard = size 20 Meshdll &%= YA Afol==2 FH|eA T ZF Al
Fs fE gt 32y =A= %
A

g 492 FH4 5zx& FH|slg on
Lk RE oA dAo] AysA L,

71ske] sttt oln] Aozt

2= ddedA 928 25 At

Zb ol EAE Ay 825¢S Hial 6 £R/O E(otglS, FEg A A
=, %, Ao, dH Y, SRS BAlO # 5 9 90T & 150ml

E A A THFe B S 2 F, oF 8~108°] HAAHAES
, %7} 70 C AE=Z 2A<S v, Flavor, Aftertastes =23}, 713
7} 70ColA 60C7HA 219 o, Acidity®t BodyE A=Zstw, %7} 3

7C ol&tzZ WelzkS w, Sweetness, Clean cup 52 ¥ 7}ste] 247 <l
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<Table

II-4> Terminology developed by the sensory panels to describe

sensory quality of coffee.

Characteristics Definition

It is a combined impression of all the
Flavor gustatory(Taste bud)sensation and retro nasal aromas

that go from the mouth to nose.

It is described as “brightness”. It contributes to a
Acidity coffee’s  liveliness, sweetness, and  fresh—fruit

character.

It is perceived primarily by at the back of the
Bitterness

tongue, when strong—an unpleasant and sharp taste.

It refers to a pleasing fullness of flavor as well as
Sweetness any obvious sweetness and its perception is the

result of the presence of certain carbohydrates.

It is excessively sharp, biting and unpleasant taste
Sourness such as vinegar, sometimes, associates with the

aroma of fermented coffee.

Negative

bitterness/ Burnt

It is overcooked, caramelized, scorched flavors.

A strong but pleasant full mouth feel characteristic

Body
as opposed to being thin.
Astringency It is an aftertaste sensation consistent with a dry
feeling in the mouth.
It is defined as the length of positive flavor(taste and
Aftertaste aroma) qualities emanating from the back of the
palate and remaining after coffee is swallowed.
It refers to lack of interfering negative impressions
Clean cup from  first ingestion to final aftertaste, a

“ ”
transparency’ of cup.
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4. FA A (Statistical Analysis)

B oo 25 48 SAS(version 9.3) Software®t GNU R(version
2.15.2) (R Core Team (2012). R: A language and environment for

statistical computing. R Foundation for Statistical Computing, Vienna,

Austria.) languageE ©]&3te] Wl skaz sk Fwko]l Al o]4d o
ol AMEEE 4 7[¥M<d ANOVA, 5 7149 8205 43 44
BAF By 2 At (sets of variables)Akole] #AIE EA sl opd

71 & sfpelAt oy WS Atole] ZHAAE K7 flsto] AEZH

2] (canonical correlation analysis)S 2 ARt p<0.05 oA #9
d AA4ES AAlsta, Duncan® o M9l A7 (Duncan’s multiple
range test)S AAIStR LT AT AARTAESE F3 7 AFEe A#AA

Ye g AR PAe Fasglt
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A4, Sl MER 7 JEe MY Ba 2, Ang o
F = #AS g5 AN Feldd FUIEHe #ek &y, 17 @l
A F7IEZ #S dEF L5A4 L A% FHA S #AI ggEO
2 F A gEo=E FA4Ho gt 53], Hew #EHAA gd o
g5 wA = dEQ AuE g3k EAL 16714 dEow FAEH At
<Table T-1>.36)
<Table MM-1> Water Quality standard for esthetic substances.
Standard
Criteria drinking | spring drinkin%
minera
water water g,
500(except
for mineral
<8 Z5FE | Total Residue 500 - and
harmless
materials)
zl Iron 0.3 -
s Manganese 0.3 -
Esthetic g Turbidity 0.5NTU 1 NTU
substances A5 Hardness 300 ~ 500
(mg/L) Formi
orming
A A Agents 0.5 n.d.
Potassium
7} A
;’—i{j‘%g‘% ¥ pemanganate 10
consumption
WA Odor Clean/Fresh
ok Taste Clean/Fresh
36) WAIA, HEE d7E 2 A Sl ek 737, =7F W4 R A 2011,1-6.
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Ax AL7H, (2007),81-93.
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< Table IM-2> Analysis of water quality parameters. (meantsd)
Arisu  Claris Spring wt.  Samdasoo Evian Distilled
wt
pH 7.2+0.75 6.5£0.82 7.3+0.90 7.5%0.76 7.8£0.87 7.2+0.64
E.C. 108.8+0.86 84.1+0.81  230.8+0.97 71.9+0.92 545+0.93 0.005£0.87
Total
. 65+0.81 51+0.96 132+1.02 49+0.77 154+0.78 0.26+0.69
Residue
58+0.80 29+0.87 101£1.12 28%0.99 310+0.91 0+0.64
Hardness
Ca++ 14.48+1.04 2.88+0.99 30.86+1.12 3.14%£0.92 &85.49+0.69 0.003+£0.54
Mg++ 1.87£0.82  0.30%£0.63 4.34+1.07 1.61+0.88 1.19+0.71 0.001+0.60
Na+ 6.49+1.07 6.56+1.01 10.38+0.95 5.46+0.91 6.06£0.97 0+0.82
K+ 2.12+1.04 6.20£0.93 1.39+1.12 2.28%£0.67 1.00+0.74 0+0.58

*All data given in mg/L except for pH and E.C.

*Claris s purified water with

*Spring ~ water from Neock Chen springs in

*Waters collected in July, September and October, 2012.

_21_
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filter

National

*[.C=Electrical conductivity(uS/cm)

system.

Cemetery.

*Wwt= abbreviation of water



<Table MM-3> Water quality standards for inorganic substance.

Inorganic Unit Standards

Korea WHO US.A Japan UK

F /L 15 15 1.5 0.8 15

Cu /L } 1 1 1 3

Zn /L 3 ) 5 1 5
Fe /L 0.3 0.3 0.3 0.3 0.2
Mn /L 0.3 0.5 0.05 0.05 0.05
Na /L 200 200 150
K /L 12
Ca /L 250
Mg /L 50

7k pH 54 2%

Az pHE 65~78% 7128ttt Setax J1E BHE ALE

I
Pl

3t A= pH 655 YEMHR L Eviane pH 7.8% HoFAh 6 79
REANEES He & 74 7|54 pH 58~85 ¢ Heldl &3
=9 EPA 7% 7]%2 pH 65~85, WHO 9] 74 7]+< pH 6.5~8.0°]
Aqekgt o] slFEAen, Eviand S/FFE AL g ofg, A, 4
oot (g daTd)e 4 2SS e & A 210
pH 6.0~7.54 % & 3= )38

27
L)

M

38) f; j=R =

N Frlor S FUE o5 ol g e L 219 Gl B 24}
Feb= 24 &stely A9, Xﬂ4£,(2006),515 525.
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oRAE AFY YEFY W&o 210 g A4F Row AAA &
GORE ATelNE ZeEls 457 620mg/lE M %S 3he, Evian
& 1L00mg/L® 71 e ge HeF. ok olE4 1w A4

= Z+7F 1.39mg/L, 2.12mg/L. 183l 2.28mg/LE byt =] 44
71 12mg/LE 2343 A2E5LS i, Fude ZFo I +2

o

2. ¥'s H7HSensory Evaluation)

7} A w4 " AREA] (Quantitative Descriptive Analysis)

Lawless(2010) 5ol 936D A2 BALREAMo|gt RE #AF%H EA
= dodE Ydst HAHoRE FFete sAhA7= #Ho=E 0~159
o AA Ui ASE IS o8t ¢
< 15em ZAole AHEE A HLE ALEste Aol wat Hrkst= A
S w3lt} o]+ Flavor Profile Analysis® #4188 H sl AgA 7]
e B URoE By ASsHA et ow
Tragon Akl A 7RdE A6 AdbA<l @54 SAS #Hd gy 93

& Haspetr] e Aoz 7 R FFete] A or %73 d

o
I3
~
“©
_0|L
2
=
Al
o

59) F&e, A=A, Telslslr] & 45k, &, 2011, 130.

60)AER o 49, “FAAY ofpEge] wid 54 A BAFATUE, A9 AL
%,(2009),133-141.

61)H.T.Lawless,H Heymann.,“Sensory Evaluation of Food”, Food Science Text Series,
(2010), 234-237.

62)Stone and Sidel, Sensory Evaluation Practices, Third Edition, FL, 2004.
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B7tet7]l flsted 7 HUFRE WEAL, v FRCA Add 3
7FEE ARESt] dEATES AX 2 AFS HAAE ZA3}= Table 3-4
o} #t}h &= 107FA 8Eol A Sourness®t Astringency &S A 93k 8
7FAl - &9l Flavor, Acidity, Bitterness, Sweetness, Burnt, body,
Aftertaste and Clean cup oA 9 A<l Zoj7} vEFWT (p<0.05). &
3], Flavor, Acidity, Bitterness, Sweetness, Body and Aftertaste
= AR FolAQl AolE BTt (p<0.0D).

63)Murray,J.M.,Delahunty,C.M.,&Baxter,L.A.,“Descriptive sensory analysis: past, present and
future”, Food Research International, Vol.34, (2001), 461-471.
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<Table IM-4> Sensory characteristics of coffee brewed with different water.

(meantsd)
. o Spring Samda . Distilled P-
Arisu Claris Evian
water SO0 water value

Flavor ~ 337+1.01*  342+102" 289+0.81° = 3.05£0.71°  1.58+0.77" 326081  <.0001%x

Acidity ~ 2.79+0.79®  3.32+0.95" 2.79+0.63  2.68+0.75"° 1.26+0.56°  3.05+0.97°  <.0001sx*

Bitts
P 2.58+0.90"  268+1.00° 258£0.84° 2.63+1.01° 1.53+0.90" 2.89+0.88"  0.0003:x
ness
Sweet ab a a a b a
3.26+0.99 3.531.17 3.21+0.79 3.00£1.00 2.32£1.11 2.95+0.85 0.0086%
ness
Sour
2.05+1.27 1.95+£0.97 1.95+1.13 2.10£1.05 1.74+0.99  2.26+1.05 0.6393
ness

Burnt  2.16+1.01" 1.84+0.83" 216+1.12° 242+1.17%" 3.00+156° 2.11+0.99"  0.0484x

Body 3164083 337+¢1.07° 3.16x083" 295:078" 342¢123° 221+123° 0.002%

Astfi

SHIL 0054113 216112 263101 258107 305¢165 253t1.22  0.1513

gency

After* a a a b a

o 263107 326:087  274:081° 2842085 18990  284:096°  0.0000+

aste

Clean a a ab ab 5] a
279+0.85" 316+1.07° 263+096” 263¢1.07" 200+1.20° 284+101° 00283+

cup

xsignificant at p<0.05, xxgignificant at p<0.01

ab,c.

Means in each row with different superscripts are significantly different at

p<0.05 by Duncan’s multiple range test.

3n] (Flavor)EA A= ClarisZ2EH 2 A3 Eo] 34282 744 =9

AL, Arisub 3372 7 WAlE £9kow, Eviano]l 158% 7Hd Yol 43
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combinatione taste quality ratingol= &S v HThal KW I E TR,
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64) AT T Aee] £43} Fddl weto]”, R4 es) A, A9, A1ZE, (1996), 122-143.

65)Bruvold W.H, Ongerth,I.J. Dillehay,R.C.,“Consumer attitudes toward mineral taste in
water”, Journal American Water Works Association, vol.59,(1967),547-556.

66)FF, A5, Telslsy] 41 4k A, 2011, 221,

67)Bruvold, W.H and Gaffey,W.R.,“Rated acceptability of mineral taste in water:Il.
Combinatorial effects of ions on quality and action tendency rating”, Journal of applied
psychology, Vol.53,No.4,(1969),317-321.

68)Andrea Illy et al., Espresso Coffee: The science of quality, Second Edition, California,
2005,339.
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compound?®] ¥%<¢l Caffeine®} Chlorogenic acids: 2HHS F7FA] 7] a170)
£3], Chlorogenic acids© final acidity, bitterness and overall cup
qualityoll = &S 7]tk gk

B Ao A, Distilled water7F 2892 7 =kt ok
(Sweetness)< =& soluble carbohydrated] ¢ls] A EH= Aow Z 2

gt we AFe H4AE FAN/E o], dge] ArE HEE R 2

JFL 7 AD Ty Sol 9stam, APo] o] dupe uE Ao 7uE
TR as® HAY Y, 22U, Jehds 2L gor P2 ¥
Aol g 2 AF A Ho) A=, Claris B9 ArisuZb PIAIEE Zfo] 2
353, 32602 ¥ & dEhlo], /Mg v #S HoE Eviandt 49

3 o)Al ZolE Kol FATHP<0.01). T3 Aluk(Souness)S Distilled
waterZ7} 22602 71 =2 S HAI, HEF B AdFdME FoHd
2ol E Ve A E ko)t Pangborn 59 A AF{MWAEY, =

F3E3 A= v Ak Aluk(very sour)S Wit Ay dx &t A

> L

69) T, AA, Tolelalr] & AEFeh &Y, 2011,223.

70) M.Noirot et al.,“Caffeine, trigonelline, chlorogenic acids and sucrose diversity in wild
coffea arabica L.and C.canephora P.accessions”, Food Chemistry, Vol.75,(2001),223-230.

71) Adriana Farah et al.,“Modeling weight loss and chlorogenic acids content in coffee
during roasting”, Journal of agricultural and food chemistry, Vol.58,(2010),12238-12243.

72) Andrea llly et al., Espresso Coffee: The science of quality, Second Edition, California,

2005,323.
73) Andrea llly et al., Espresso Coffee: The science of quality, Second Edition, California,
2005,339.
74) Pangborn, RM. and IDA M.Trabue.,“Analysis of coffee, tea and artificially flavored
drinks  prepared from  mineralized waters”  Jownal of Food  Science,

Vol.36,No0.2,(1971),355-362.
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< ¢ F 9ok agla BAAQ 23 (Negative bitterness/Burnt)<
300 o2 7b =oka, frolHel 2ol S K o] FATHpP<0.05).

=7k ¢l EAo A= vit]7ko] Eviano| 3.42% 7} =8 7k Distilled
water= 2212 7R w2 @te UERO] oAl AelE HoFAT
(p<0.01). Astringency+= Evian®| 3.05, Spring water 7} 26322 =&
e Bd. Hendlerv= %59 ¥ wulZ ko] Haste] 3=
) 4 Qi s ou®), B Ao A= Fodl ZolrF yYERUA] &

=

9k B2, Sourness®t A FF F7F AT7F Ho7E FEolgtal AR

=2
9

t}. Aftertastet= Claris7} 32622 7} %3 Eviane 1.89% 7} v
< e M B FEA = vl FolAl AolE ol At (p<0.01).
w220 2 Clean cup< Claris”7} 3.162.2 7} =k3 Evian®] 2.00 &
= 7 vol 7o A4l AolE UEAT (p<0.05).

B AFAINE F3lo], EL ZAoE beverage qualitysS WH3ItA 7t
Gardner, D. G.(1957), Navarini, L(2010), Pangborn, R. M (1971) 5¢] <
TR AT v FAFSITFE A S B F9 o)

Ztzkol Eol wWE Ay #s4 EAS UEd v ag=ze
[Figure 2~6]3% 2t} xS =2 Distilled water® Hlaldto] A A]

Skt

32

75)Hendler,S.S.,“The  Doctor’s  Vitamin and Mineral Encyclopedia”’, Simon and
Schuster(Eds), N.Y,1990.

76)Gardner, D.G.,“Effect of certain ion combinations commonly found in portable water
on rate of filtration through roasted and ground coffee”, Food Research, Vol
23,(1958),76-84.

77)Navarini,. and Rivetti,D., “Water Quality for Espresso Coffee”, Food Chemistry,
Vol.122, (2010), 424-428.

78)Pangborn, R.M.and IDA M.Trabue,“Analysis of coffee, tea and artificially flavored drinks
prepared from mineralized waters” Journal of Food Science, Vol.36,No.2,(1971),355-362.
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[Fig.I-2] QDA profile of sensory quality for coffee brewed with Arisu.
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[Fig.M-3] QDA profile of sensory quality for coffee brewed with Claris

(purified water).
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[Fig.M-4] QDA profile of sensory quality for coffee brewed with Spring

water.
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[Fig.IM-5] QDA profile of sensory quality for coffee brewed with Samdasoo.
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[Fig.M-6] QDA profile of sen

sory quality for coffee brewed with Evian.
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U, M3 % ZAHHedonic Scale)

JdEo] ol B2 AL AV E Folal=A AIn
At % F Ao BustE AHQA oF 358 E 67FA Az #
st 19158 691714 AAst= Aoz JAdgstct. =4 A B4 o

sk #5d 54 dHE59 XstE 7IHte =z dHbAQl 45 % (Overall)

BN

Ag AN

E Hrtste £ E AHsle Aoy 2EHo= I 22 HEE ¢HE
H2l AL C(Clariss AFE3E & ©°=® Arisu, Samdasoo, Distilled
water, Spring water, A @2 Eviano 2 ZAALUT. MIE 9=

o5 Zoh<Table M-5 3>,

<Table IM-5> Hedonic scale for overall coffee prepared with different water.

( meantsd)
) ) Spring Samda ) Distilled
Arisu Claris Evian
water SO0 water

Overall  3.58+£1.68 2.68+1.77 5.68£1.86 4.26+1.34 7.84+050 4.84+2.16

=9 HF 268 ®}om  Arsu= 358,

rlo

Clarisv 714 =
Samdasoo= 4.26, distilled water= 4.84, Spring water= 568 1|1
Evian2 784 ¢ +9 A5 E 7IFsdu. o= &5tdl A 4FS 714

L4 =Y FFE =0, HUlEeo] YF = ol WHg st
=, UF gow Ao RAAQ s wWanks uol =9 100~

225180, SCAA(2009)8D7} 743 o4

s

200ug/ml7F A4 &= H

80)Cox,G.J.,Nathans,JW. and VonauN.,“Subthreshold to taste thresholds of sodium,
potassium, calcium and magnesium in water’, Journal of Applied Physiology,
,Vol.8,(1955),283-286.

81)SCAA Protocols, Cupping Specialty, Specialty Coffee Association of America,
California,2009,3-25.
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Zeol TD.S &S 150mg/LAERE mud dake 2o ub Axe BS
gd2ld Ay "4 JEFS v Aeg Algdd. agske]
Zo]l UHF AL Distilled water, "ul® dFo] YF S Spring
water$} Eviano] HE2 o2 M3 %7l vdtleE AS E39], Bruvold and
Pangborn82¢] H 1138k %2 <=9 % 4=(higher mean rating)¢} t}&e] vy
2 (higher concentration level in minerals)< 1AW zlo] THE o] gl

AT Ase fAEE A ¢ S+ o

82) Bruvold, W.H. and Pangborn,RM., “Rated acceptability of mineral taste in water”,
Journal of applied psychology, Vol.50,No.1,(1966),22-32.
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& 925t mineral soluteg Alxste] FE3 A9E s F7bstA
T.D.S7} 40~1750ppm®l ©] Z+= 67}A] natural drinking waters& A}-83}
of &9 Ay ug HretE Ao ® A3 A (Pangborn and Trabue,
1971). =, Bs A3 A9 FRES ddez 7|E 8% T7
ol mineral solutione A|Z3 water sampleso] #3}e] taste quality
ratingS A A3t (Bruvold and Graffey, 1969). =L A3}, E&o) H3
Uz ggstAl FAE s W, HE Fol23 ol

242t = mean taste quality ratingol]l 2% <1 o]

(03

o] FHOR

rfo

BEAIA] 7] =

il

S 4 4 At} Sodium carbonate>Chloride>Sulfate 0 2 Euto
]_

S RAH dFe AL SolL5m st $I9 2L |7} e
i Ao Hol % AT WIS FUAL & Ut FLE AR 4
2k ®uk ohe, gol GBS 73 W 5o o] 2EAYE Fad

83) Bruvold, WH and Gaffey,W.R.,“Rated acceptability of mineral taste in water:I. Combinatorial
effects of ions on quality and action tendency rating”, Journal o applied
psychology,1969,Vol.53, No.4,317-321.
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ol

& d %= Bitterness, Acidity and SweetnessE F& WS set of
response variable)®, T2 W"|UY|Z<Sl Ca, Mg, Na and K& =% W(a

=
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H HeEEs o8sta, AF ¥ AsE 7 A Hette Add 8

= AlRtsvso

i

<Table M-6>< vjvlZ stako 3t 4

gaol da A 147 Mg Ve

HEs 4yd Aot nivE

HN

V, =—0.026Ca— 0.210Mg+ 0.268 Na + 0.427K
o5 BARYL BAF WHOoE A 2 AFUS v,
V,=—0.009Ca+1.143Mg—0.724Na— 0.057TK

ojltt. Al 3 A=Wy F& HFTF ofHER o7|M = =92 ik

84) Bruvold, W.H. “Mineral taste and the potability of domestic water”, Water Research
Pergamon Press, 1970,Vol.4,331-340.

85) Jonson and Wichen, Applied Multivariate Statistical Analysis,. 6" Edition, Pearson,2010.
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ABBASE BFch wwe] Cadt Mge -0026, 0210 Lehjol
29 FHEAE molM, ol 17k ol &3} 27b Fol o] YA o]z

2 AREAT, ol #H HFH AT Aasvim Bk
A 2 AEASAE Mgel /M8 Be A% WE @ Uehiel, Mge

o2 vy 23 inverse relationsS ZtE Aoz B £ 9t}

<Table T-6> Estimated mineral coefficient for each canonical correlation

variable.
[,1] [,2] [,3]
Ca -0.026 -0.009 0.167
Mg -0.210 1.143 10.777
Na 0.268 -0.724 -6.370
K 0.427 -0.057 5.133

#* [,1] : The first canonical variable

# [,2] : The second canonical variable

ol

<Table M-7>2 o] g FERFE FYT Aolth. LT HHES A
gt om HE HF W, W, e AHEstd ofget 2
W, =2.323 Acidity — 0.391 Bitterness — 1.363Sweetness

W, =—6.420Acidity + 8.417 Bitterness + 2.218Sweetness

Z, A 1 ASHFEE AciditysS 93t A+ WS ZHo =2 Bitterness 9
Sweetness7t 9 AT WT A4S 7HR AFds dhHbE = e Btk

sk 2=

e‘l‘g)]\-o]

uls
o
M
(e
4
=)
o,
I

A 2 AFWHS4E Bitterness=S ) F5)
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T AT HFE olgste] FE(bi-plot)S ©]&38te] [Fig.IM-16]o= A

<Table IM-7> Estimated Taste coefficient for each canonical -correlation

variable.
[,1] [,2] [,3]
Acidity 2.323 -6.420 12.397
Bitterness -0.391 8.417 -4.734
Sweetness -1.363 2.218 -16.496

* [,1] : The first canonical variable

* [,2] © The second canonical variable

<Table M-8>¥ <Table M-9>% vy &z} vto] #3 FHAEE 19
7] 98l ARERE AERTEY AT Heielth 8 HaiEs ¢
<Table M-6>¥ <Table M-7>2 AT @<= AP Aikste] ALE o
2, <Table M-8>9 A 1 AEWTY FAAFes Y 4o 7t2 =
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86) Bruvold, W.H. “Mineral taste and the potability of domestic water”, Water Research
Pergamon Press, 1970,Vol.4,331-340.
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<Table IM-8> Estimated canonical correlation variable for mineral score.

A1 AE A2 BE Al 3 BE
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

<Table MM-9> Estimated canonical correlation variable for taste.

A1 AFE A2 AFE A 3 AZ

Acidity 0.997 -2.065 -0.082

Bitterness 0.964 2.633 -0.044

Sweetness 0.971 -8.076 -0.223
$] <Table M-9>% uto] thdt A+ WHMFE FAAS HFFolg

effects of idons on quality and action tendency rating”, Journal o applied
psychology,1969,Vol.53, No.4,317-321.
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Correlation between Minerals and Tastes
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[Fig.IM-16] Correlation between minerals and taste.

<Table IM-10> Correlation score according to water for each canonical

correlation variable.

A1 ABE A2 AFE A 3 Az
Arisu 0.178 0.525 -1.333
Claris 1.002 -1.438 0.310
Spring water 0.246 0.414 -0.508
Samdasoo 0.257 1.075 1.355
Evian -1.684 -0.575 0.176
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6.

ftlo

HHAoR RelFrhn @ & gt

3. Eviane A9j3 E= A5 dis aW He 2 52 7E4d
=
=

300ppmeo]stell  &3tFown, AthyE 28mg/L,
9mg/L, °}8FE 58mg/LE 7]E35te] AFo]| &9 n oL
10lmg/LE 715 3t3A T

= BFFES A7 9mg/L, kg~ A S E Slmg/LotE 5

65mg/L, <+ 132mg/L, Eviane 154mg/Le] ATE nlg oz
AEe} T IAFES Hg #AAE HAFAI, 5 &9 7

g &2 A7 dE=ee vy dA¢d Fodes ¢ +

njyl g geke]l H g2 Catw 27.37mg/L, Mg< 1.86mg/L, Na2
6.9mg/L, K& 259mg/LE 7|23, Attd7r myz 3ol
7V ARXem Eviano] mUl#E kel 7 BRS¢ T+ Utk
g2 Eo] Caol FFolRom Mgol 52 &2 sl £
AlgEe vulZ &F2 Ca>Na>K>Mg colth. of&7h#] $-2vt
gt= mu g 71e=X7F vt Ee] A FAR, B AR Hy

2 gL MAF 9 WHO oe® +4 7120 Sshalvh

F 671 B LSSl B AW A%, F 10714 3B FolA
Sourness®}  Astringency &S AL 87 FEQ
Flavor,Acidity,Bitterness,Sweetness,Burnt,Body,Aftertaste and
Clean CupolA &2l o7} YeFEL(p<0.05), ZF A%

_60_



8.

Flavor,Acidity,Bitterness,Sweetness, Body and Aftertastes= %
Ft Fo Al AolE EHAFATHDP<0.01). oA, A vt FF
o mulg gk whef ske] o], e HulR o] &9 various

combination®] Wz} Taste Quality”’} @&}7ttE Ao 2 o At

A A B3 A3 Mg Bitternessoll 7 2 g3k S 7]
31, Bitterness®} Acidity&Sweetness?toll= 29 A#dAAZS 71A
H, Ca°l 7}g %ol &% Evian¥} 714 HAA d49 Clariss

2 aeE 44 A & 5

[

R’

9. X oAF A= =319 Taste Quality®t Total mineral contentst

inverse linear relationg & + 2l
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ABSTRACT

The effect of mineral contents

in water on sensory characteristics of coffee

Hee—-Ji Eo

Beauty and Healthcare department,
Seoul Venture University

Seoul, Korea

(Supervised by professor Gwang-Jin Kim, Ph. D.)

Water quality is primarily considered for maintenance of equipment,
however, water is an essential ingredient to brew coffee. Previous research
has shown that mineral contents in the water can affect both taste of water
and taste quality rating. The present research was designed to investigate the
effects of minerals in the water on sensory characteristics of coffee specially
given prepared water samples such as tap water, purified water with carbon
filter, spring water and some mineral water(Samdasoo and Evian) as well as
distilled water followed by analysing of water quality.

The results of quantitative descriptive analysis indicated that there were

statistically very significant differences(p<0.01)in flavor, acidity, bitterness,

sweetness, body and aftertaste according to different water. The
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canonical correlation analysis of minerals(Ca, Mg, Na, K) and taste
(acidity, bitterness, sweetness) showed bitterness and Mg were highly
correlated with those of Evian. There were strong negative relation between
bitterness and acidity, sweetness.

Sensory evaluation and hedonic scale by panels represented an inverse

linear relation between taste quality and total mineral contents.

key words: Water quality, mineral contents, roasted coffee, sensory

characteristics
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