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Abstract : The aim of this study was to develop a portable electronic nose system for freshness measurement of meats,
which could be an alterative of subjective measurements of human nose and time-consuming measurements of conventional
gas chromatograph methods. The portable electronic system was o optimized by comparing the measurement sensitivity
and hardware efficiency, such as power consumption and dimension reduction throughout two stages of the prototypes.
The electronic nose systems were constructed using an array of four different metal oxide semiconductor sensors. Two
different configurations of sensor array with dimension were designed and compared the performance respectively. The
final prototype of the system showed much improved performance on saving power consumption and dimension reduction
without decrease of measurement sensitivity of pork freshness. The results show the potential of constructing a portable
electronic system for the measurement of meat quality with high sensitivity and energy efficiency.
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Table 1. MOS sensors and their target gas of the first & second prototype of electronic nose.

Sensor No. Model Target gas Typical detection range Detectable Gas
General air Iso-butane, Ethanol, Hydrogen,
1 TGS 2600 contaminants 1~ 30 ppm Carbon monoxide, Methane
5 TGS 826 Ammonia 30 - 300 ppm Ammonia, Iso-butane, Ethanol,
Hydrogen
3 TGS 2612 I\I/{eﬁhgg;:, 500 - 10,000 ppm Methane, Iso-butane, Propane
4 TGS 825 Hydrogen 5 - 100 ppm Hydrogen sulfide
sulfide pp ydrog
TGS Gas
Charcoal Three way valve Sensor Sensor block
Heat & Moisture
5 Exchanger \ Air
outlet
— 1 pump =3 — - | —
.Air
inlet | T
l |
Silica gel Vial
RS-232C
Sample

| S— |
Incubation cylinder ——

Fig. 1. Schematic diagram of the developed electronic nose system.
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Fig. 4. Representative pattern of an electronic nose signal for
pork meat measurement.
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Fig. 5. Results of principle component analysis for the discrimination of pork loin with storage time using first system (1-15 day).
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Fig. 6. Results of principle component analysis for the discrimination of pork loin with storage time using first system (1-9 day).
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Fig. 7. Results of principle component analysis for the discrimination of pork loin with storage time using second system (1-15 day).
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Fig. 8. Results of principle component analysis for the discrimination of pork loin with storage time using second system (1-9 day).
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Table 3. Resistance change of each MOS sensor for pork loin with storage times using the first prototype of the system.

Storage (day)

SEM'

1 3 5 7 9 12 15
Sensor #1 0.8665" 0.8711° 0.8626" 0.8603° 0.8598° 0.8516" 0.8419° 0.0013
Sensor #2 0.9417" 0.9436" 0.9412° 0.9398° 0.9380° 0.9355 0.9332" 0.0005
Sensor #3 0.9988" 0.9995° 0.9994" 0.9992° 0.9993" 0.9991° 0.9987° 0.0001
Sensor #4 0.9926" 0.9930" 0.99236" 0.9922¢ 0.9921¢ 0.9918% 0.9913 0.0001

a-g Different letters within the same row differ significantly (p<0.05).

'Standard errors of the mean (n=72).

Table 4. Resistance change of each MOS sensor for pork loin with storage times using the second prototype of the system.

Storage (day)

1 3 5 7 9 12 15 S
Sensor #1 0.9980° 0.9982° 0.9980° 0.9990° 0.9979° 0.9976" 0.9961° 0.0001931
Sensor #2 0.9674° 0.9972° 0.9975" 0.9644° 0.9493¢ 0.9511° 0.9414° 0.0019872
Sensor #3 0.9562° 0.9563" 0.9557° 0.9413 0.9193¢ 0.9223¢ 0.8950° 0.0029924
Sensor #4 0.9992° 0.9992* 0.9992* 0.9987° 0.9978° 0.9980° 0.9973° 0.0001039

a-d Different letters within the same row differ significantly (p<0.05).

'Standard errors of the mean (n=70).

Table 5. Comparison of power consumption of the electronic nose systems.

First System

Second System

Pump Motor AC 220V 0.06A AC 220V 0.06A

Heater AC 220V 150W AC 220v 150W

Sol-Valve AC 220V 9W AC 220V 9W

Board DC 5V DC 12V DC 5V DC 12V

LCD DC 5V 12mA DC 5V 1.2mA
Thermoelectric element DC 12V 6A 2ea -
Cooling Water Pump DC 12V 6A 250mA -
Condensation Water Pump AC 220V 20W -

Total Power Consumption 35TW 150W
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