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Abstract

The numerous varieties of coffee beans contain a wide range prices and qualities. While the varieties of green
coffee beans can generally be distinguished by their appearance, this visual criterion is impossible after the roasting
process. Therefore, we need to develop a classification method or device. In this study, the potential of a new type
of electronic nose, fast gas chromatography based on a surface acoustic wave sensor(SAW), was evaluated for the
classification of origins and blended commercial brands in roasted coffee beans. Eight blended commercial brands
and the origins of four similarly roasted ground coffee beans(with no significant difference of color) were
rapidly(90 sec/sample) classified. The reproductive results were easily understandable over the aroma image pattern
by VaporPrintTM. In conclusion, GC-SAW electronic nose can be applied to the classification of origins and
commercial brands in roasted ground coffee beans and to the evaluation of the similarities and differences of

volatile pattern between samples.

Key words : coffee, GC-SAW electronic nose, classification, origin, blended commercial brand

.M B
Kol olo] A AA FABY £9E AAFL Y
AdE A AA Q7Y % 70~80%7F L= UE
<l £Fo|tKSchilter B £ 2001, Anderson KAS}

Smith BW 2002). 73 Zdlge ydnig ols u
oA FF AU A el ok 510 kge] AFE 2
Hjgle Aoz BEiuEd riNehlig A 1999). ©o]# 3§
A& A BE(offee bely Bt B B9 30°9

Corresponding author : InKyeong Hwang, Department of Food and
Nutrition, San 56-1, Shillim-Dong, Gwanak-ku, Seoul 151-742, Korea
Tel : 82-2-880-6837

Fax : 82-2-884-0305

E-mail : ikhwang @snu.ac.kr

- 299 -

g9l 30°% AGY A 2000 m TAGANAN F
A2} (Anderson KA ¢} Smith BW 2002) Hopw g 7}
(42%), o}=#] 7H20.4%), o}r]oH18.5%) 5 804 A=
oA AWM= YTHMartin MJ & 2001, Marcone MF
2004). o}&}u| 7K Coffea  arabica)$t ZF-2ENCoffea
canephora)?] F 7| EEo 2 ZA TFEHE= Ad:
(Martin MJ 5 2001) ¥4, %, Z2l3 sEg] da
7tAd] zpo]l7} =vdl(Bicchi CP 5 1993) 7b& w3
AL $35/pound(U.S. dollars)Qle] wtaf) 7bd & AL
$1/poundel] X UX] wa 7FA x| 7 A s
(Anderson KA ¢} Smith BW 2002). o]&{gF A uwj &
HHo] AR A B2 AT} sFdo] WAL T

F49 AR 2 F s 247 e 7 AH
E
[=)

[eX XX
W=

=
(Anderson KA ¢} Smith BW 2002). X=§+ A|F

Stz e B8tsl X A22E A 35 (2006)



N
[\

qREe AT 4R & a3 FAAY
1F= F 7 o3 A2 oE Avrt v = ol
Hed o 9 AEE ol F2H JHF oA
€ HKPardo M F 2000). AHE H7) A A
ot AFY 43 JBL BT o= FE @
o] ZbsakAI T ddt EAY B HF &
AA =HAE A1AAQ] V1EeR BEse A2 5
At Kemsley EK & 1995; Gonzilez AG ¥ 2001).
A As ARG H SAQAE HEF AILA
Ae AGEFY 9AA 9 AUE BAE EE AE
ez & £ e PHA dE FHe VSAgT
(Anderson KA ¢} Smith BW 2002). A& 7}#] X% g
WO R Fourier-transform infrared spectrometer (FT-IR)E &
o dxlol(Kemsley EK 5 1995), FdA HE Aol
(Bicchi CP & 1997), &% $F =X}o]Martin MJ
1998a), chlorogenic acid®} caffeine $tzF X}Fo)(Martin MJ
1998b), tocopherol¥} triglycerides 2 x}o]|(Gonzilez AG
S 2001), At 243 Apol(Martin MJ 5 2001), #)F
2~ 3 Ao)(Anderson KA €} Smith BW 2002) S
o] RIuE Y= olF tFE SRS VX2
A4S &3l o|FARTh AT ol FH BN
Aol Bt ojHe B ol A3t =¥
o] ol 289 E S AU Yo(Kemsley EK &
1995) Bt} A&etal &9A 3 & Jd= PHe
AEsteE Aol AAS] a3 4ot

AA 29 715F F29 °HE 7z § A=
AlAElL 1982y g Warwick 9] Psersaud <}
Doddell 9Jaf A& &71€ o2 AF, A5A, EFA,
sbgE, A4, HAE, 84, 98, 79 59 499
Holdl A d8] &85 riSchaller E 5 1998; Noh
BS 2005). AARE AR I 7 A2 I
e WA W BAQe) e A5E Hesisiel
A ete HAY Q14 AE MY Jez2A AR 574
AR AR E 2o WA 7 ARAEFA D &
4 ATHNoh BS 2005). o]& gt ARZAA 7HF F
g AT E @Fse FES F) JEG wgse &
#4e AAlste AA FESE@Noh BS 2005) metal
oxide semiconductor(MOS), metal oxide semiconductor
field effect transistorsQMOSFET), conducting organic
polymers(CP), bulk acoustic wave(BAW), surface acoustic
wave(SAW) o] FQ5Ho} Qv T FohA MOS,

(<3

fx
o

3

X o 9 E o rfr

Xoex o 2o R oM
-
& Jo

S Ze H33) A A28 A)35.(2006)

GC-SAW(Surface Acoustic Wave) AAAE E&F F2 A9 44A € Wi Ase] &8 &7

CP, SAW AAM7} 7}4 o] #8531 9 chSchaller E
E 1998; Noh BS 2005). 3tA¥ MOSi} CPE o] &3k
ALAY AAZAAM = BFHA A& TPt dHd
Aol 3 A=}t Ao FAE AV ) vHNoh
BS 2005). o83 WAL FEG GC-SAW HAAE
GC(gas chromatography)$} SAW AlA 9] ZHE o] &%t
oz 25 Z2 e o3 ERE S5t I
Ay ML Eo|i SAW AA9 AAEE &8
8l ppb FEAA A&SHA FEE U R o] tHNoh
BS 2005). 3}A] 5t o] GC-SAW HAZ+= MOS AA &
9 g& ARz HE ol}AAE EHESHA Fof
4 A7/ a8 gXe @2 dAoth dA7A
GC-SAW AxzE &85 ATFE AHHEY, A
o] o] ZAZ&(Staples EJ 2000), A% § A9 F2 ¥
7HCho YS ¢} Noh BS 2002), &x} &7] HEo H7t
(Staples EJ 2002), 21 &9] 3¢ A& #4(Kunert M &
2002). = AtE 44t GHNoh BS F 2003) 2 A
Z(Oh SY 7} Noh BS 2003)9) 7] sHEA, 498 7}t
A 23 FE EF(ammertyn ] & 2004 ¥ HE
(Veraverbeke EA = 2005), 42719 AAHE Helo] w
2 JA EXKim G § 2004), 7Y A= A
(Youn AR § 2005), &45d# A5+ #FPEKim G
& 2005) Fo] BiEJTh

A AARE JE&F dFEE ofFHIIE AN,
2R 2EE A, 3242 Ay, BRI AHYTY
7148 Aol EA(Aishima T 191), FEAHE &
Ax B Gardner IW £ 1992), o|A=ZH A A
BAE FHPardo M 2000), AIY FZ
(Shilbayeh NF ¢} Iskandarani MZ 2004) So] 3= o]
ATt AT olE AT-E2 BEF MOSY CP AAE ©]
&9 &9 AN ARAZE Bl PehRichk T A4
AE FEsh= A7 JojA F7IHEEY Aol T
S uE £ Y 24 498 B9 8 A=Y 34
7] & IAHFA ol ZFAFOE Yo zol7t AFH
L Zfolo 7118t ARI7M thal g4l E
By dogdust ax7F ok Mk B dTdAe
FHART 54t AAPFE TES £S5 2 A
ZAsNA A S T GC-SAW AAZE 0] L35t A
EZrY zolE Rz d B AEIE o5 F9
w3t #Ax Hzl=(blended coffee brand)el] &&= £
2ZH GC-SAW AARY Aw BRE= 8 Jhed 9

ol

0

H o
e 19 ok

N
He

- 300 -



9833 oF Fol ¥ A

g <
R g el QelM 7x AR @

1. M=

2 d7A Q34 E/FE H8 AR AdAFE
=] InterAmerican Coffee Inc.olA S35+ 20053 % AF
Coffea arabica %2 Z Brazil Santos NY 2 Scr. 18,
Mandheling,  Ethiopia  Harrar
Longberry, Yemen Mocha Matari 59 4] &Fo|ch &
T AEE i A BERE EFE A AHES o
H FY Ades AL AW IS By 2 A AR
Aol A it

Indonesia  Sumatra

2. 7O 8221 2

ANAFE TFREETA] Z2EQ Gene Café ZAE]
(Genesis Co., Ltd., Hwasung, Korea)& ©o]-&5ta] U5
Z7 st Fgoh AT 100 g& 200~250T 9
x| JFtom HE A& LA sl 9159
AN GFe M 23 FQ(crack) A& AHE NFEL
2 Ee ANTE 4 9582 2E3YY Z, Brazld
ASol= HF 1,084%, Sumatral= 1,070%, Yemen
1,058 %, Ethiopiax 1,075% 8 YFuir} ok7te] zo] &
ok =8 £ AFY Yxo & AqHENS 9
&} 2 Al A B 7| (Myung-Ji
Electronic, Seoul, Korea)E& A}g3te] 1.18 mm(E & A
No. 16) ©|38}9] @77} =& EH s A& Ath

HI

g

1=
w4

H

3. M

AIAZ 2 U FFY F2 AN T ARE v
8l7] ¢ A AA (Minolta Camera Co., Ltd., Osaka,
Japan)E ol &3t 53 WHE EHHst O HIUS
Hunter Lab scaleo] €]t WZ(L), 4 %(a), M =(b)
Foz Vet old ALSE EZ wWwdel Lge
95.99, aZk-& -0.14, bzt -0.240] 3 th

4. GC-SAW HXI3 &3
2 A9 94 9 Y98 A BAE ERE
&) 2 AFoNAE SAW AAE 835 ultra-fast GC

analyzerQl  zNose™ (4200 vapor analysis  system,

- 301 -

ol

d238 - #d74 43

Blectronic Sensor Technology, CA, USA)E AR&3H T
B £ Ad 9 JESE BAE AP 4 g& 40
mL viald] 47t B3 2202 FFH septaz B35
& FL7|(DB 17610-26, Barnstead International, Iowa,
USAYA 30T &5z 3027 719§ & AR
3027 FYET FHE AEY FAEY HJES E
Htrap)el AZ=ol Uiyt AL E DFH;
99.9995%)0] <ls) 3.00 cm’/min®] $40F DB-624
capillary column(0.33 m, 025 mm x 1 m, Supelco,
Bellefonte, PA, USA)2. 2 o]EFHo] 2% ZZId & F
3 B dEY EF EEUF dold F SAW AlA
of g3l AEHART 71719 4 FHeLH EX
AL Table 13 Zom HAHD 4P 20L& Fg 1%
2o} vz o AY A EY FgFE 3lesk] Hel Al
202 columnd tapol] &8

o
N

AARE B9t Fojx

ot =
AgE A5 2olE WEE AHretention time)o|
w2} £A3 frequency 3 E

S35} o] 2 VaporPrint™

il
o

1823ty 92 AZAE
2P olg3ld] x7] o

Table 1. Temperature of each component in GC-SAW
electronic nose for coffee aroma analysis
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Fig. 1. Experimental scheme of GC-SAW electronic nose
for coffee aroma analysis
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Table 2. Comparison of Hunter s Lab scale among roasted
fo

16.04+0.15 4.42+0.07 3.73+0.03

Sumatra

Yemen 16.10£0.19 4.58+0.13 3.84+0.10
Ethiopia 15.98+0.28"”  4.44+0.14 3.73+0.09
F-value 214> 2320 1.62™>

Y mean + standard deviation
P NS ot significant
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Fig. 2. Comparison of derivative peaks among roasted
ground coffee beans from four different origins by
GC-SAW electronic nose
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Fig. 3. Derivative peak patterns of roasted ground coffee
beans from four different origins by VaporPrint™ image

program
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g) blended coffee G h) blended coffee H

Fig. 5. Derivative peak patterns of roasted ground coffee
beans from eight commercial brands by VaporPrint™
image program
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Fig. 6. Dendrogram of cluster analysis for -eight
commercial coffee brands based on GC-SAW electronic
nose peaks.
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