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Electronic nose and its application in the tabacco industry

ZHU Xianryue, ZONG Yong-li, LI Yan-qiang, XIE Jian-pin
Zhengzhou Tobacco Research Institute of CNTC, Zhengzhou 450001, China

Abstract. Electronic nose is a wmplex technique related to biology, materials, electonics, mechanism, computer, applied
mathematics, and so on. The principles of electronic nose and types of electronic nose were reviewed and the prospects of its
application in tobacco industly were discussed.

Key words: electronic nose; tobacco; application

« »[ 2

) « 7 s 1987
) Gardner s
; B, 1989
’ ° 1990 . , . .
[ 48
1961 Moncrieff 9
[1] i ’
1964 , Wilkens  Hatman ) 7
) All:hanOS

. Airsense . Bloodhound

. Tel: 0371— 67672228, 1
Frmail; zhuxianyue @126, com
: 2007-10-26



67

1( a)

2.1

2.2

?

( )
g
¥ i}
TR — TR
i B A fREB5R RIS
U
ADHER - G B
fekFIPCAL RS iR
&ﬁéﬁg% x;}
RRARE| [ Tz
HEAT ) (RSB AR5
L4 R (i)
a A TSRS b. MR R
1
[ 10]
2
) 2

[1]

| 2msn | mmias | 2 uamm

| e o aspen —

2
2.2 1
conductor, MOS)
(10 ~300 #m) .
2,22
CP)

i

EAERPIS S
Hopn sk

RIS

(Metal Oxide Semi-

,  Sn02.Zn0. W03

(6 ~1000 om) 2 [

K

( Conducting Organic Polymer,

o



68

2008 8 14 4

0, CH4

N

C O

(o} (0 3 : o 0 o (0}
| | | [ |S é | [ SI é |
Sn Sn n n n n n n n
\o \O/S (AN \! F Ny \({S S S/ \‘ F N \O/S \

R RL\ Rr'

Time
(a)
3
(a) )
2.23 ( Piezoelectric Crystal, PC)
( LiNbO3) - ( LiTa03)
. (
) ; )
2,

10Hz ~30 MHz,
100 MHz ~ 1 GHz.

b 2

N N

(C)1994-2021 China Academic Journal Electrorfic Publishing House. All rights reserved:

Time

(b)

. (¢)

[283]

. (b

[33

l

14

”

[ 151§

’

Time

(c)

[23
( .
2
b b
[ 17-18] [19-27]
o
[32

2

http://w \\3\2\ .cnki.net



69

. (34 4
3 ,
[ 39
100%,
90%. (361
LEE El . .
. 4
. Luo (38
4 ,
. Veitenhansl (¥
, 5 .
[40
3 . Hodgins (41
13 ,

(2) .

(1

[ 10

[ 11]

[12]

[13]

[ 14

[ 15

[ 16

[ 17

(3) :

Moncrieff R. An instrument for measuring and classifying odous
[J]. Appl Physo, 1961, 16; 742

Pesaud K, Dodd G. Analysis of discrimination mechanisns of
the mammalian olfactory system using a model nose [ J] .
Nautre, 1982, 299: 352-355.

Gawdner J, Bartlett P. A brief history of electronic noses [ J] .
Sens Actuators B, 1994, 18-19; 211-220.

Julian W, Gawdner P, Bartlett N. Performance definition and
standardization of electronic noses [ J] . Sens Actuators B, 1996,
33: 60-67.

Natale C, Davide I, Amico A. Pattern recognition in gas sens-
ing: well-stated techniques and advances [ J] . Sens Actuators
B, 1995,23: 111-118

Davide F, Amico A. Pattem recognition from sensor armays:
Theoretical considerations [ J] . Sens Actuators A, 1992, 32; 507-
518

Davide F, Natale C. Resolution of sensor aray: Noise consider-
ations and design implications [ J] . Sens Actuators A, 1993, 37-
38: 296-300.

Natadle C, Amico A, Davide M. Redundancy in sensor amays
[J]. Sens Actuators A, 1993, 37-38: 612-617.

Davide I, Natale C. Sensors array figures of merit : definitions
and poperties [ J] . Sens Actuators B, 1993, 13-14; 327-332
.
,2003: I-56

Schaller E, Bosset J. Electronic noses and their application to
food [ J] . Lebensm Wiss u Technol, 1998, 31: 305-316
Mosley P. New trends and future prospects of thick and thin
film gas sensos [ J] . Sens Actuators B, 1991, 3; 167-174.
Mexiner H, Gerblinger J, Lampe U. Thin-film gas sensors
based on semiconducting metal oxides [ J] . Sens Actuators B,
1995, 23; 119-125.
Ampuero S, Bosset J. The electonic nose applied to dairy
pwoducts : a review [ J]. Sens. Actuaors B, 2003, 94: 1-12
Baby R, Cabezas M. Electronic nose: a useful tool for monitor-
ing envionmental contamination [ J] . Sens Acuators B, 2000,
69: 214-218
Nicolas J, Romain A, Ledent C. The electronic nose as a
warning device of the odour emergence in a compost hall [ ] .
Sens Actuators B, 2006, 116; 95-99.
Gardner J, ShinH, Evor L An electronic mse system to diag-
nose illness [ J] . Sens. actuators B, 2000, 70. 19-24.

l )

(1.



70

2008 8 14 4

[19]

[ 20

[ 21]

[22

[23

[ 24

[ 25

[ 29

[ 27

[ 28

,2005(9): 918921
Saevels S, lammertyn J, Berna Z. An electronic nose and a
mass spectiomety-based electronic nose for assessing apple
quality during shelf life[ J] . Postharvest Biology and Technolo-
gy, 2004, 31: 9-19.
Tauwino A, Monaco D, Capone S. Analysis of dry salami by
means of an electonic nose and correlation with micrwobiological
methods [ J] . Sens Actuators B, 2003, 95. 123-131.
Jannie S, Martens M, Tuikki P. Application of an electronic
nose system for prediction of sensory quality changes of a meat
product ( pizza topping) during storage [ J] . L W T, 2007, 40
1095-1101
YUH C, WANG J. Discrimination of LongJing green-tea grade
by electronic nose| J] . Sens Actuators B, 2007, 122; 134-140.
Bhattacharyya N, Schan S, Bipan T. Monitoring of black tea
fermentation process using electronic nose [ J] . J Food Eng,
2007, 80: 1146-1156.
Dutta R, Hines E, Gardner J. Tea quality prediction using a
tin oxide-based electronic nose : an artificial intelligence ap-
proach [ J]. Sens Actuators B, 2003, 94 228-237.
Funazaki N, Hemmi A, Satoshi I. Application of semiconduc-
tor gas sensor to quality conirol of meat freshness infood indus-
try [J] . Sens Actuators B, 1995, 24-25. 797-80Q0.
Buratti S, Benedetti S, Scampicchio M. Charnacterization and
classification of Italian Bambera wines by using an electronic
nose and amperometric electronic nose| J| . Anal Chim Acta,
2004, 525 133-139.
HAI Z, WANG J. Detection of adulteration in camellia seed oil
and sesame oil using an electronic nose [ J] . Sens Acturators
B, 2006, 108; 116-124.
Fmmanuel S, Anna M, Persaud C. Development of an elec-
tronic nose for fire detection [ J] . Sens Actuators B, 2006, 116
55-61

[ 29

[ 30

[ 31]

[ 32

[ 33

[ 34

[ 36

[ 37

[ 38

[ 40

[ 41]

Jehuda Y. Detection of explosives by electronic nose[ J| . Anal
Chem, 2003, 3: 100-107.

Paulsson N, Elisabeth L, Frednk W. Extraction and selection
of parameters for evaluation of breath alcohol measurement with
an electronic nose [ J] . Sens Actuators A, 2000, 84; 187-197.
Sobanski T, Szczurek A, Nitsch K. Electronic nose applied to
automotive fuel qualification [ J] . Sens Actuators B: 2006, 116
207212

? )

[J. , 2000(3): 1-4.

[J. ’ ,2’000(1‘)= 51-54
L. ’ 7,2004,2;(6).:6}65
le] . ' , 2003, 24(1) ; 86-88
7 7[J] . 7 , 2006,26(2) : 23-28

Iee W, Lee S, Shon H. Discrimination of Korean tobacco amo-
ma and taste using the electronic nose/ tongue and their feasibil-
ity in tobacco sensory evaluation [ C]. 2004 CORESTA, PT-
POSTO: 1-8
LUO D H, Gholam H, John R. Application of ANN with ex-
tracted parameters from an electronic nose in cigarette brand i-
dentification [ J] . Sens Actuators B, 2004, 99. 253-257.
Veitenhansl P, Bischoff R. Sensor amway based measurement
technique for fastresponding cigarette smoke analysis [ J] .
Sen. Actuators B, 2005, 107; 479-489.

[n. , 2005(12): 85-88
Hodgins D, Conover D. Evaluating the Electronic Nose [ ]| .
Perfumer & Flavorist, 1995, 20 1-8

« »2008

K326 87

, ) , 6
, ) , 10
) ) , 15
> ) , 18
> ) , 25

4

) ) , 35

. . . 38

. . . 42

, 46

...... , , 51
. , . 4

) ) , 57



