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5- Machine olfaction
6- Electronic nose
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7- Back propagation-trained multi layer perceptron
8- Learning vector quantization

9- Fuzzy ARTMAP

10- Advanced analytical tool
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1- Non-specific

2- Semi selective

3- Fingerprint

4- Headspace

5- Pattern recognition techniques
6- Odor pattern
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2- Datasheet
3- Element
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Table 1- Gas sensor array of the e-nose
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Fig.3. Sensor array circuit in the e-nose system designed
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3- Interface
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1- Linear discriminant analysis
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1- Leave-one-out cross validation


www.sid.ir

WAF gl Jlusons ) 05lois o a> c(g)ysbisS cloopmislo 4y o VY

(5 5 o
Ao glo, S 0l 1 ol ordle bl Budod oyl )
lost il o a3l 5 )b (MOS) (36 1081 (5l
(GC) "5 31,5 5log S il pyuspo slmnsglirs S
7 S5 Slogas o (HPLC) VL 5,Slos mlo (31,5 5keg,S
o b ool 5o o YL 4 s CMSUe S (o0 (i ) 030
Yok Lo g lodiges sy (silwodlel dayll cpl s Sloe &
by sbe opile 0ol Cawddy b ol )l Jdsw (4l
Ul s arsis 3IUT (slaydg) b a5 0 MOS (gla S

0dly aladi g 25 o (gaudtb b WS Lus Sl pl 4 an g
Bl 02l dcgommo | g odaliio coled o 900l (pl
Al ol s e 590 5 ,d Slialine den o5 Sloj 235 o
o (gaidads s clialin doyd (plpls Dgd o a8gis
LDA g a4 a5l b guomo (oM Cugie aumlie 3k
By gy ol 5l edlaiul T e Canday Canl 00 035 (e
Gl O ablite v, lael 5l oslazol b 1) ZAV/Y sandil
Sl e ¥ JS5 45 sgoglen 55 ol (S g0
&oMie 5 cwl ous s b uMS 4y 5l MolS™ Sy 0 dls o

/ . "~ D339 Y gV Jolpe LY als o o Sligyen
2515 590 (Ssy 15y Slyns (il S0

&bo

1. Benedetti, S., A. Spinardi, I. Mignani, and S. Buratti. 2010. Non-destructive evaluation of sweet cherry
(Prunus avium L.) ripeness using an electronic nose. Italian Journal of Food Science 22: 298-304.

2. Bhattacharyya, N., and R. Bandhopadhyay. 2010. Electronic nose-and electronic tongue. Pp 73-100 in,
S. N. Jha eds. Nondestructive Evaluation of Food Quality. Springer Berlin Heidelberg.

3. Brezmes, J.,, M. L. Fructuoso, E. Llobet, X. Vilanova, I.-Recasens, J. Orts, G. Saiz, and X. Correig.
2005. Evaluation of an electronic nose to assess fruit ripeness. Sensors Journal, IEEE 5: 97-108.

4. Cho, Y. J., and S. Kang. 2011. Emerging technologies for food quality and food safety evaluation.
Taylor & Francis, US.

5. Dymerski, T. M., T. M. Chmiel, and W. Wardencki. 2011. Invited review article: An odor-sensing
system-powerful technique for foodstuff studies. Review of Scientific Instruments 82: 1-32.

6. Ghasemi-Varnamkhasti, M. 2011. Design, development and implementation of a metal oxide
semiconductor (MOS) based machine olfaction-system and bioelectronic tongue to quality change
detection of beers coupled with pattern recognition analysis techniques. PhD Thesis, University of
Tehran, Karaj, Iran. (In Farsi).

7. Ghasemi-Varnamkhasti, M:, S./S. Mohtasebi, M. Siadat, J. Lozano, H. Ahmadi, S. H. Razavi, and A.
Dicko. 2011. Aging fingerprint characterization of beer using electronic nose. Sensors and Actuators B:
Chemical 159: 51-59.

8. Hernandez Gomez, A., J. Wang, G. Hu, and A. Garcia Pereira. 2007. Discrimination of storage shelf-
life for mandarin by electronic nose technique. LWT-Food Science and Technology 40: 681-689.

9. Llobet, E., E. L. Hines, J. W. Gardner, and S. Franco. 1999. Non-destructive banana ripeness
determination using a neural network-based electronic nose. Measurement Science and Technology 10:
538-548.

10. Pearce, T. C., S. S. Schiffman, H. T. Nagle, and J. W. Gardner. 2003. Handbook of machine olfaction:
Electronic nose technology: Wiley-VCH Velag GmbH & Co. KGaA, Wheinheim, UK.

11. Peris, M., and L. Escuder-Gilabert. 2009. A 21* century technique for food control: Electronic noses.
Analytica Chimica Acta 638: 1-15.

12. Siebert, K. J. 2001. Chemometrics in brewing-A review. Journal of the American Society of Brewing
Chemists 59: 147-156.

13. Tassoni, A., C. B. Watkins, and P. J. Davies. 2006. Inhibition of the ethylene response by 1-MCP in
tomato suggests that polyamines are not involved in delaying ripening, but may moderate the rate of
ripening or over-ripening. Journal of Eperimental Botany 57: 3313-3325.

14.

Torri, L., N. Sinelli, and S. Limbo. 2010. Shelf life evaluation of fresh-cut pineapple by using an
electronic nose. Postharvest Biology and Technology 56: 239-245.

1- Gas chromatography
2- High performance liquid chromatography


www.sid.ir

WY ol da b S gy o (S i (So) (g el 5o (3] g el (> 5b

15. Zakaria, A., A. Y. M. Shakaff, M. J. Masnan, F. S. A. Saad, A. H. Adom, M. N. Ahmad, M. N. Jaafar,
A. H. Abdullah, and L. M. Kamarudin. 2012. Improved maturity and ripeness classifications of
magnifera indica cv. harumanis mangoes through sensor fusion of an electronic nose and acoustic
sensor. Sensors 12: 6023-6048.

16. Zhang, H., J. Wang, S. Ye, and M. Chang. 2012. Application of electronic nose and statistical analysis
to predict quality indices of peach. Food and Bioprocess Technology 5: 65-72.


www.sid.ir

