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ABSTRACT: Objective To study the rapid identification of different types of onion extracts by electronic nose
technology. Methods Purple onions grown in Yunnan, Gansu, Anhui, Sichuan, Shandong and Jiangsu regions plus
yellow onions grown in Gansu, Jilin and Yunnan regions plus white onion from Xinjiang region, were used for
materials, after the botany traits were investigated, onions were extracted and tested by electronic nose, identification
models were established by using Fisher discrimination and back propagation neural network (BPNN). Results The
responses of 10 sensors to different types of onion extracts were significantly different (P<0.05). Fisher discriminant
model and BPNN model could effectively identify different types of onion extracts, the recognition accuracies of
BPNN for training set and test set were 100% and 98.3% respectively, and the recognition accuracies of Fisher

discriminant for training set and test set were 96.1% and 92.8% respectively. Electronic nose technology combined
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with BPNN was more suitable for the identification of different types of onion extracts. Conclusion  Electronic nose

technology combined with BPNN can identify different types of onion extracts, which can provide theoretical basis

and technical support for application development of fruit and vegetable preservation.

KEY WORDS: electronic nose; onion extracts; botany traits; Fisher discrimination; back propagation neural

network
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Table 1 Physiological parameters of different types of onions

" IR N
i 22 S /mm B 25 B2 /mm AR T N P i S
R 75.98+6.41° 85 5448 73" 285 6047206 112041, 14*
i i 90.63=11.54 93,39+5.59" 418.16+85.34" 9.7+1.25°
G E 3 100.17£14.29¢ 104.2347,05 541.314120.04° 9.2542 66
i 101.64+5.15 93.65+4.09" 480.00+53 08> 11.00£1,79*
LA 70.95+9.73* 90.97+6.59" 277.15+61.49° 10.50+1.08°
TR 824548 82° 92.90+£12.31° 404914114817 10.7041.16°
PO %8 FE 74.16+18.52* 85.04+6.41" 300.64+54 67" 10.60+1.17*
B s 98.33+11.36" 106.38£19.82 541.68+176.89° 12.3342,58°
T B 04,2245.04° 095,0545.04" 411.90+33.86" 11.2941.117
SR 78.58+10.74" 115.08+11.58" 463.224122 62 7.90+2,13
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Fig.1  Sensor response signal diagram of onion extracts
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Table 2 Responses of sensor arrays to the extractions of different types of onion extracts
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WEER thefresre TRTEERE RRETHE TIAREERD UREEH NI MR ZREE SRR
S1 0.89+0.00° 0.83+0.06"  0.89:0.01° 0.8440.05" 0832001 0.7320.05" 0.85£0.01" 0.88£0.01° 0.83+0.01"  0.84+0.01"
82 3.3920.10° 2.81=0.24"  3.03:0.06" 3.282037° 5.49+1.12° 510+0.59° 4.36+0.88°  3.30+046" 4.20£0.63°  4.10:0.67°
$3 09040007 0.8340.06"  0.90£0.01°  0.8440.07% 0.8440.02™ 0.7020,06" 0.86£0.01°  0.8940.01" 0,8540.01™  0.85£0.01"
S4 1000000 1L03+0.01°  L00£0.00° 1.0540.017 10120007 1.02£0.01% 1090010 10740015 110£0.01%  1.09+0.00°
S5 097000 0.95:£0.02°  0.97£0.00° 0.95:£0.02° 0.9520.00° 0.90=0.03" 0.95£0.00" 0.96+£0.00™ 0.95:0.00°  0.95£0.00°
S6  24810,08°  2.78+0.687 2582008 3.3340.84% 34540207 4.3320,94° 3.0920,18% 2.6640.16° 3.5240.217  3.2220.16%

S7 207741715 13904178 18.98+1.42% 17.91+3.25" 359146.75° 29.95£3.40" 28.54£7.51" 19.46+4.30™ 26.88+5.33" 26.55+5.38"

S8 1.7240,03* 2114049 LE0=£0.06" 2.83+0.81°  2.39+0.14% 338+0.72° 2.16=0.12 1.95+0.08" 2.56+0.14" 2.20+0.10™
SO 6294023 5504049 5674023 595£0.77° 10.17£1.92° 9.3941,00° 8.00+£1.68"  5.9740.92° T7.9541.28"  7.59+1.24"
S100 11520.01°  11440.01°  11320.01°  11540.02°  1.3240.01° 1.1920.02° 1.3420.02°  1.2540.03" 1,330,027 1.3220,02°
i Feh S PR bR e R (=1 8), [ — b R S 2 R (P=0.05),
3 T REERFFIREGEE Fisher ¥ B FH
Table 3 Fisher discriminant functions of different types of onion extracts
1 2 3 4 5 I 7 8 9
s1 0.468 20.242 ~3.413 08,965 125.845 54.657 190.104 129.356  —195.873
s2 1.395 1.089 1.066 4771 1.624 ~1.797 ~5.146 2,480 2.408
s3 —26.715 59.349 55.112 ~142.156 ~126.469 ~79.478 91416  —118.665 232.250
S4 -80.702 -16.212 95.126 36,898 ~68.987 —54.638 —46.504 28.368 —14.501
83 114.888 111.359 ~50.697 306,786 233.633 142.010 ~90).343 28.523 ~176.668
86 8.933 15.003 ~5.671 13.089 2227 2.408 1.494 6.786 —0.536
87 —0.095 0,282 0.033 —0.768 —0.215 0.073 —0.582 0.030 —0.368
S8 ~8.050 ~7.459 9.704 ~10.166 5017 1.360 0.872 ~6.713 1.017
59 ~0.670 ~1.781 -0.619 5.141 0.100 -0.451 4.889 ~1.974 0.512
$10 —35.182 -14.978 —44.438 -9.250 34.967 37.292 30,924 -6.972 ~13.952
(i i) 33479 165473 ~46.127 S300.374 211948 104368 6.687 ~58.850 164.028
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o ME 4G, TR S BPNN HIBIE A e PSR AR RGP
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Table 4 Fisher discriminating results of Fisher discriminant model for different types of onion extracts
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Table 5 BPNN discriminating results of BPNN maodel for different types of onion extracts
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