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Characteristics of shelf-life of food products

by electronic noses
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Gas chromatography(GC) F1= GC/Mass spectrometer(MS)& A&
3hEA 1 A4 g Al2EQl AREE Al A~ El(electronic noses system)g O]
2 THHodgins et al, 1995). GC/MCEel 2 EML& o gFslo e 7]
R B, A BN AsAD, AE e 7 JREZ A o EHS EET
Alefel A th(Kim, 1997, Noh, 1999). o]21§ @& R &st7] fate] Aol F241%
£l (olfactory receptor)& HAAFI AlAwlo] HEAA A#A ol 2% 5
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™, Zhzbe] AMelM 71 AEE Hstn o] HH QA AZEYE o] &t
S Zdete R Fy9 22 9¥ojgdtm & 4 th(Hong et al, 1995), £2o] €
A AE A 7]Ee A £ dolelE a8 E 2 (graphical analysis), FAE 24

(principal component analysis), T3 ®A(cluster analysis), A3 2% ¥ (neural
network analysis)53 2& T4 4L AX 289 NE £ AAEB sM5A @9
(Naresh, 2001).
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19! Instrument(Seoul, Korea)ol A ##ak Ao &2 67§ ¢ metal oxide sensor(MOS)7F %
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Table.l Metal oxide sensors used in electronic nose system

Sensor No. | Sensor model Specification ]
1 TGS825 Hydrogen sulfide
2| TGS®4 | Ammonia
| 3 1 TGS830 Hydrocarbon volatile vapors
4 TGSE22 Alcohol & organic solvent vapors
5 ~ TGS800 Air contamination
6 TGS813 Combustible gas

Three way valve
Pily - Metal
.......... - p— ) - —» Air filter > Oxide

Sensor

A/D converter

Rubber cap Silica

Il
A

SUS tube

2 EEPROM
Glass bottle —>» L -
yam Ambient
air

Detectmg chamber Computer

Fig.1 Schematic diagram of electronic nose system
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28 A82 AlgdE ¢85 §E57)80] Y ek +H(Seoul Milk, Korea)st # 2|5
S(&A 1%)8 gz ARsger 24z 4T, 15T 9 30C9 2% ZdsedM A8E
AR} 49 VA 20 T 45 V3ol FHAUG. Y FE71D0) FAE T
(MHEER Korea)2 1Ysle] 5C 2 25CTE 5% HAs HFHS AsE 54 A}
gt AL Aee 5C FRA FfolE d(day) HHALE 199 ¢ AFH AEE 3
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o o B4, FARE A 2 ZIEAE o] 88 dolg A
ogE EHow AMe AASE R AHAVIHY] FAE AAHer ottt F4
B R 2 3 242 MATLAB(version 5.3, student edition, Mathworks)A Z E 9]l of ¢}
PLS Toolbox& ©o}&stAth FAE 4o UM SHAFE S ALEE 6719 44
2,45 gy HF7I0eR e, oF BAY B BESREE 6719 AAMR sHo
A4 (Similarity)el 2 AAMER #3735
3. 2% 2 nF
b =39 dolge] dax BA
aYE BACA AL E dolHE Zzte A& P Aol ME FHE FA9 FAFFE =
Aet . Fig2e Fig3e 6718 MMz #A€ Quts st AAdssel $542 29
Azkel Watel me Age dEY otk o4, xFE AP J)BezA 49 o=
ZA5dey yx& Hatze] A H&3k(Ratio of resistance) 224 AH&H &g F7H
GO RN B AE HTY 4R AR R, 9182 EIHEE Ro/Ry, o
dgol 2o PR dAste] weel AL we AT dEd] Foh AT Jues
o ZAZeA ¢ F AEel ALFHAT)INAE Aol Tz qgulsge) W
stol & WEo] gleyt 224Fu(30T) A= TGS824 3 TGS822 Al AL g Agn
g0l BEES BIY F A
5. o T o *i | M’ ['
, ) . 15(‘}’! \ 30Ci!
o, » ’! usi ||
T 4 H
Ez o
s o ) :
1bg i . L t
§ 04 w M :, !
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| T st ¢ ® o . e . 2 1" . . o o ®
Fig.2 Changes in R, /R, of general milk during storage at various temperatures.
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Fig.3 Changes in R, /R, of low fat milk during
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Figdt: %9 AFeE 2 43729 Hso] h& Aug3e T4 otk 4
AET)H 2 AF25T)e] aWZoA BFI £ Kol TGSAI3, TGS8L0, TGSE24 9t
TGS822Z, TGS825, TGSB002] AlMEo] zbzke] vl &g x}o]& Holm A F A Ao

(‘

Aees #2288 + ok F TR HHFLm/} 52 22 dya ofBo e wWast
NS & F don, An S AL L 3L Austel A A7to) Fhol] uhe} zhad
& 2R E FIA RoFa ot

Fig5¢e] 30TC= Axdg Hx% $§F9 5TZ {Fd FHo AMe e WALE

A}_% ]
JREZE Fall vrERA Aolth ZHH ol A8 6702 Metal oxide MAe] AL 989 FH
of Algel dhaf et Alzkel *Jﬂ&%iol TGS8133% TGS8302] A &H| & gho] = @&
¢ 5 AN

«-TGS825 % TGSB2 —a— TGS8E0 5°C | 259C !
oo x TGSB22 o~ TGSBOO -e- TGSAI3

o
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" Ratio of resistane
(RaidRgas)

o
~
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Fig.4 Changes in- R, /R,. of soy-bean curd during storage at various temperatures.
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Fig.5 Diagram of metal oxide sensors
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Fig.6 Scores plot principal component analysis of storage time.(cases of general milk)
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Fig.7 Scores plot principal component analysis of storage time.(cases of soy-bean curd)
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Table.2 Relation of MOS using cluster analysis

Food o Metal oxide sensors
Temp.(°C)
products TGS825 | TGS800 | TGS822 | TGS824 | TGS880 | TGS813
Soy-bean 3 : A
curd 25 * ——
4 * *
General milk 15 E—— EE——
30
4 ——— A
Low fat milk 15 *
30 * E———— E——

Dendtogeam Lising Mahatanobss Distance an2 PCs
: T T

_Da;‘;dm-g;ax;rumg Manaianobis Drstance on_ZEs_‘
T T

General milk at 4°C

Soy bean curd at 25°C

165824

TGS8Y

125824 138813

165813 TEseE0

165822
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TGSE0u TI800

) [TGS82% TESBX

1 L L L L
03 2 25 4]

9 ] 15 3 1
Distance to'K-Nearest Neighivor Qistance to K:Nesost Neighbor

Fig.8 Dendogram of MOS using autoscaling and distance on 2PCs
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