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ABSTRACT: Electronic nose is a kind of novel bionic olfactory detection technology developed in recent
years, which has been widely applied for food quality testing due to its rapid, non-constructive advantages.
In general, the electronic nose includes two parts: the hardware part—an array of gas sensors to obtain the
signals of different smell; the software part—the appropriate pattern recognition technology for analyzing
and processing the measured signals. This paper focused on the current development of electronic nose
technology for the analysis of meat quality at home and abroad, briefly introduced the working principle and
data processing of the electronic nose, and discussed the applications of electronic nose in predicting the
meat freshness, testing the quality of meat, monitoring the harmful compounds in meat and detecting the
adulterated meat. At last, the existing problems and the future development of the electronic nose were
discussed briefly.

£&MAB: (ZBZXKFKT201511)
(2013BAD19B02)

Fund: Supported by the Open Project of Beijing Research Center for Agricultural Standards and Testing (ZBZXKFKT201511), Technology
Foundation for Selected Overseas Chinese Scholar of Beijing City and the On-line Detection Technology and Equipment of Quality
Deterioration of Agricultural Products (2013BAD19B02)

*BIESE: , , , E-mail: panlg@nercita.org.cn

*Corresponding author: PAN Li-Gang, Professor, Ph.D., Beijing Research Center for Agricultural Standards and Testing, Beijing Academy of
Agriculture and Forestry Science, Haidian District, Shuguang Garden Middle Road, No.9, Beijing 100097, China. E-mail: panlg@nercita.org.cn



420

KEY WORDS: electronic nose; meat; non-destructive testing; quality identification

1 58 B
[1.2]
MEMS
, [3] [4] [5]
[6]
, Airsense
PEN3 Alpha MOS FOX

)

2 BFERFIERE

[7-9]

3 BTFRAGHELESH

AD

AD

[10-13]

3 2 ,
PCA LDA PLS BP-ANN SvMm [
4 BT REAEALS R
2,
J TVBN

PH -

[16]

41 BT SERERN A S T a N A

[17]
Tian 18
510 15C
. TVB-N( )



2 , 421
, PCA , , PCA ,
87.5% 91.7% Li 19 28 PEN3
, LDA BPNN , TVB-N
BPNN LDA PCA LDA ,
100% 97.5% 29 FOX 4000 PLS , 2
, TVB-N
PCA 0.999 0988 0.928
, 0.940, (21
(r?=0.99) (2] (QDA)
PEN2 :
, PCA LDA BP SLDA , PCA ,
GRNN , SLDA , , :
96.19% [22] PEN3 (SIMCA)
L oading , , , 100%
PCA TVB-N (TBARS) ,
TVB-N TBARS O .5
mg/L 10 min 43 HBFEFARERNARXEERSBINA
90% Wang [ 4°C
42 HBFEFAREENAEAFSBRESPIEA 10d , .
, PLS SVM

[23]

15 30 60s

90.0% 83.3%,

[24]

Garcia [

[29]

44 BFERAREMNRZESHRPEEA

[=0! PEN2

(PH )
: CDA PLS MLR BPNN
, BPNN

Tian Airsense



422

97% (31

, LDA DFA ,

95% g2

PCA DFA

0.976,

Stantos [

PCA

(r? >0.95),

80 100 120 150°C

PLS ,

Nurjuliana 4

[35]

PCA ,

5 BTFEFARKRMNEZRER [7

[36]

[38-40]

[43,44]

(10

MEMS

[11]

[37.
’ [12]
[41,42)

; GPRS

[45,46] [47,48]

ZigBee
[49] [50]

[51]

[a. , 2015, 29(5): 27-30.
Wang ZZ, Zheng LM, Fang XW, et al. Pork freshness detection using
optimized electronic nose sensor array [J]. Meat Res, 2015, 29(5): 27-30.

, ) . [

, 2015, 36(14): 53-56.

Wu SG Zhang YH, Meng Y, et al. Andysis of chicken qudity
deterioration by electronic nose [J]. Food Sci Technol Int, 2015, 36(14):
53-56.
Shi ZB, Tong YY, Chen DH, et al. Identification of beef freshness with
electronic nose [J]. Trans Chin Soc Agric Mach, 2009, 40(11): 184-188.

. , . [J-

, 2003, 24(8): 1381-1384.
Zhang LY, Wen LJ, Zhou F, et al. Electronic nose for the determination of
formaldehyde in air [J]. Chem J Chin Univ, 2003, 24(8): 184-188.
Bady R, Cabezas M, Castro E, et al. Qudlity control of medicina plants
with an electronic nose [J]. SensActuat B-Chem, 2005, 106 (1): 24-28.
[D].
, 2007.
Zhang HM. Qudlity detection of several kinds of agricultural products
based on gas sensor array [D]. Hangzhou: Zhejiang University, 2007.
[M]. : , 2005,
Yin Y. The sensor of smell simulation technology [M]. Beijing: Chemical
Industry Press, 2005.
[D].

, 2013.
Cai BB. Gas sensor array pattern recognition algorithms and hardware
implementation [D]. Chengdu: University of Electronic Science and
Technology of China, 2013.
Loutfi A, Coradeschi S, Mani GK, et al. Electronic noses for food quality:
areview [J]. J Food Eng, 2015, 144: 103-111.

[D].
, 2010.
Li HT. Specia electronic nose system for agriculture products quality
detection [D]. Hangzhou: Zhejiang University, 2010.
[D]. : , 2008.

Li HY. Research and evaluation on the hardware of electronic nose [D].
Wuhan: Huazhong University of Science & Technology, 2008.

, . [ ,
2006, 37(5): 83-86.
Zou XB, Zhao JW. Electronic nose preprocessing and its application [J].



423

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[29]

Trans Chin Soc Agric Mach, 2006, 37(5): 83-86.
, . . [J.
, 2015, 43(3): 364-366.
Chen J, Sun Y, Shen L. Application of electronic nose in detecting the
quality of agriculture products [J). J Anhui Agric Sci, 2015, 43(3):
364-366.
, . [ )
2015, 132(2): 173-182.
Gao XQ, Shen XL. Research and implementation of electronic nose
pattern recognition algorithm [J]. Sci Technol Innov, 2015, 132(2):
173-182.
[D]. : , 2004.
Shi ZB. Study on intelligent bionic nose system and its application [D].
Jilin: Jilin University, 2004.
[D].
, 2013.
Chang ZY. Study on the multi-intelligence fusion technology for the meat
freshness identification based on bionic nose [D]. Jilin: Jilin University,
2013.
[D]. : , 2011.
Lei L. Study on detection methods freshness of meat [D]. Jilin: Jilin
University, 2011.
Tian XY, Cai Q, Zhang YM. Rapid classification of hairtail fish and pork
freshness using an electronic nose based on the PCA method [J]. Sensors,
2012, 12(1): 260-277.
Li HH, Chen QS, Zhao JW, et al. Non-destructive evaluation of pork
freshness using aportable electronic nose(e-nose) based on acolorimetric
sensor array [J]. Anal Methods, 2014, 6(16): 6271-6277.
[3. , 2010, 31(6): 172-176.
Gu SQ, Wang XC, Liu Y, et al. Electronic nose for measurement of
freshness change of chilled pork during storage at different temperatures
[J]. Food Sci Technol, 2010, 31(6): 172-176.
[J. , 2014, 30(4): 279-285.
Hong XZ, Wei ZB, Hai Z, et al. Application of electronic nose and neural
network in beef freshness [J]. Mod Food Sci Technol, 2014, 30(4):
279-285.
[J. , 2015, 36(20): 265-269.
Yan MY, Lu YQ, Chen DW. Application of electronic nose in freshness
evauation of tilapia fillets as affected by ozone treatment [J]. Food Sci
Technol, 2015, 36(20): 265-269.
, . . [J.
, 2009, 23(12): 45-49.
Wang M, Wang ZY, Ma CW. Evaluation of aroma quality of pork from
different castrated pigs using an electronic nose [J]. Meat Res, 2009,
23(12): 45-49.
[a. , 2012, 33(08): 191-194.
Xin SL, Li C, Xiao L, et al. Quality evaluation of black pepper duck breast
by electronic nose [J]. Food Sci, 2012, 33(08): 191-194.

Garcia M, Alelxandre M, Gutierrez J, et al. Electronic nose for ham

[26]

[27

[28]

[29]

(30

(31

[32]

(33

(34

[35]

[36]

[37

[38]

discrimination [J]. SensActuat B-Chem, 2006, 114(1): 418-422.
[J. , 2014, 4(40): 185-189.
Sun TL, Yue XQ, Zhang P, et al. The Electronic nose usage in predicting
the freshness of beef at freezing point storage [J]. Food Ferm Ind, 2014,
4(40): 185-189.
[J. , 2015, 31(2): 114-118.
Song X, Gao ST, Hang MX, et al. Application of electronic nose on origin
identification and quality grade evaluation of Jinhua and Xuanwei ham [J].
Food Mach, 2015, 31(2): 114-118.
Wang DF, Wang XC, Liu TA, et al. Prediction of total viable counts on
chilled pork using an electronic nose combined with support vector
machine [J]. Meat Sci, 2012, 90(2): 373-377.
[J. , 2010, 31(6): 148-150.
Wang DF, Wang XC, Liu Y, et al. Estimation of total bacterial count in
pork using electronic nose [J]. Food Sci, 2010, 31(6): 148-150.
Tian XJ, Wang J, Cui SQ. Anaysis of pork adulteration in minced mutton
using electronic nose of metal oxide sensors [J]. J Food Eng, 2013, 119(4):
744-749.
, ) . [J.
, 2014, 14(2): 255-260.
Li F, Sun J, Huang QY, et al. Establish poultry meat detection and
identification model with the electronic nose [J]. J Chin Inst Food Sci
Technol, 2014, 14(2): 255-260.
[a. , 2011, 27(5): 358-363.
Ji HF, Lu Y, He JH, et al. Recognition of yak meat, beef and pork by
electronic nose [J]. Trans Chin Soc Agric Mach, 2011, 27(5): 358-363.
Santos JP, Garcia M, Aleixandre M, et al. Electronic nose for the
identification of pig feeding and ripening time in iberian hams [J]. Meat
Sci, 2004, 66(3): 727-732.
Nurjuliana M, Cheman YB, Mathashim D, et al. Rapid identification of
pork for halal authentication using the electronic nose and gas
chromatography mass spectrometer with headspace analyzer [J]. Meat Sci,
2011, 88(4): 638-644.
. , . [J.
, 2013, 29(12): 2997-3001.
Tian XJ, Wang J, Cui SQ. Fast discriminating of chicken adulteration in
minced mutton by electronic nose [J]. Mod Food Sci Technol, 2013,
29(12): 2997-3001.
[J. , 2015, 36(12): 123-126.
Sun QX, Dong FJ, Chen Q, et al. Application of €lectronic nose technique
detect the flavor and quality of meat and meat products [J]. Food Res Dev,
2015, 36(12): 123-126.
[D].
, 2010.
Wang YC. Pettern recognition agorithms in the test of agricultural
products used e-nose [D]. Hangzhou: Hangzhou Dianzi University, 2010.

1. , 2013, 34(18): 80-83.



424

[39]

(401

[41]

[42]

[43]

[45]

Wu H, LiuY, Gu SQ, et al. Category distinction of different surimis by
electronic nose, electronic tongue and sensory evaluation [J]. Food Sci
Technol Int, 2013, 34(18): 80-83.

[D]. : .
2014.
Ning K. Fusion technique of electronic nose and electronic tongue and its
application [D]. Jilin: Northeast Dianli University, 2014.

[J. , 2015, 36(1): 386—389.
Tian XJ, Wang J, Qiu SS, et al. Review of data fusion methods for
electronic nose and electronic tongue signal and its application in food
quality detection [J]. Food Sci Technol Int, 2015, 36(1): 386-389.
, , . [J.
, 2013, 44(11): 160-167.
Wang J, Cui SQ, Chen XW, et al. Advanced technology and new
application in electronic nose [J]. Trans Chin Soc Agric Mach, 2013,
44(11): 160-167.
Huang L, Zhao JW, Chen QS, et al. Nondestructive measurement of total
volétile basic nitrogen(TVB-N) in pork meat by integrating near infrared
spectroscopy,computer vision and electronic nose techniques [J]. Food
Chem, 2014, 145: 228-236.
Tian HX, Li FH, Qin L, et al. Quality evaluation of beef seasonings using
gas chromatography-mass spectrometry and electronic nose: correlation
with sensory attributes and classification according to grade level [J]. Food
Aanl Meth, 2015, 8(6): 1522—-1534.
, . SPME-GC-MS
[J. , 2015, 36(10): 124-128.

Rong JH, Xiong S, Zhang LZ, et al. Analysis of volatile flavor

components in crisp grass carp muscle by electronic nose and
SPME-GC-MS|[J]. Food Sci Technol, 2015, 36(10): 124-128.
, . GPRS [J.
, 2015, 46(4): 238-245.
Chen XW, Wang J, Shen RQ. Wireless electronic nose based on GPRS and
its application on mangos [J]. Trans Chin Soc Agric Mach, 2015, 46(4):
238-245.

[46]

(47

(48]

[49]

[50]

[51]

Pan LL, Yang SX. An electronic nose network system for online
monitoring of livestock farm odors: IEEE-ASME transactions on
mechatronics [J]. |[EEE-Asme Trans Mech, 2009, 14(3): 371-376.

ZigBee [D]. , 2013,
Hu Y. The develop of wireless electronic nose based on Zigbee [D].
Hangzhou: Zhejiang University, 2013.
Eibarbri N, Llobet E, Eibari N. Application of a portable electronic nose
system to assess the freshness of moroccansardines [J]. Mat Sci Eng A,
2008, 28(5-6): 666-670.
Hansen T, Petersen MA, Byrne DV. Sensory based quality control utilizing
an electronic nose and GC-MS analyses to predictend-product quality
from raw materials [J]. Food Control, 2004, 17: 5-13.
Canhoto O, Pinzari F, Fanelli C, et al. Application of electronic nose
technology for the detection of fungal contamination in library paper [J].
Int Biodeter Biodegr, 2004, 54: 303-309.

[J. , 2015, 40(01): 306-309.

Liu SC, Zhao CJ, Yang XT, et al. Progress of electronic nose system on
agricultural products safety and quality identification and control in the
logistics [J]. Mod Food Sci Technol, 2015, 40(01): 306—309.

(R A 3EAK)

fEZ &I

EFTE, Wt, TEARAE AWK
MRS,
E-mail: wangyalei 799@163.com

BRI, B, AR, EEARA
BAKRERRERE.,

E-mail: panlg@nercita.org.cn



