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Evaluation of Fat Oxidation in Cantonese Sausage during Processing and Storage Using an

Electronic Nose and Artificial Neural Network
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College of Food Science and Technology, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: In this study, an electronic nose was used to detect the flavor of Cantonese sausage during processing (0, 12, 24,
36, 42, 48, 54, 60, 72, 96 and 120 h) and storage (0, 2, 4, 6, 8, 12 and 20 weeks). The acid value (AV) and peroxide value
(POV) were simultaneously measured to evaluate fat oxidation in Cantonese sausage. The contribution rates of 10 sensors
to the flavor of sausages were evaluated through loading analysis, variance analysis and Pearson analysis. The results
indicated that as the optimal sensor arrays for monitoring fat oxidation, S,, S¢, S;, Sy and S, for processing and S, S;, Sg and
S, for storage were selected. Artificial neural network (ANN) models were developed to predict the degree of fat oxidation
in Cantonese sausage using electronic nose data. The R’ values of the models based on all sensors for AV and POV prediction
during processing were 0.959 and 0.930, respectively, while those were 0.930 and 0.914 based on the optimal sensors, respectively.
During storage, all the R* values were greater than 0.9, except for the POV prediction model based on the optimal sensors with R*
value of 0.805. Therefore, the electronic nose was suitable for evaluating fat oxidation in Cantonese sausages during processing
and storage, which could be further applied to guide the commercial production and storage of Cantonese sausage.
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Table2 Processing conditions of Cantonese sausage
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Fig.1 Changes in AV and POV of Cantonese sausage during

processing and storage
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Fig.2  Response values of 10 sensors to Cantonese sausage during
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Table3  Analysis of variance of response values of 10 sensors during processing

HEREIN /D S, S, S, S,

Se S, Ss S S

0 0.261£0.014° 1.0060.013" 0.208£0.013" 1.503+0.079" 0.176£0.016' 7.555+0.902° 2.21840.557" 15.510£1.526" 4.076+1.155" 1.119£0.014°
12 0.26420.010" 1.00120.021" 0.21340.009" 1.52940.057" 0.18240.007" 7.318%0.704" 2.13740.151* 17.625+1.356" 3.75240.207" 1.15540.018"
24 0.301+0.010" 1.009+0.016" 0.2500.009° 1.4254+0.050° 0.209+0.009° 5.640+0.453" 1.856+0.110" 12.733+0.887° 3.343+0.161° 1.11140.013°
36 0.305+0.008" 1.005+0.013" 0.2530.007° 1.41620.041° 0211£0.007° 537440308 1.792+0.084" 11.84440.757° 3.23340.125° 1.097+0.008"
42 0.334£0.017 1.00510.014" 0.2794+0.017° 1.287£0.050° 0.23120.016° 4.457+£0487° 1.534+0.194° 8.588+1.103° 2.78610.509° 1.073+0.007"
48 0.352+0.016" 1.003+0.017" 0.293+0.016° 1.262+0.041° 0.243£0.016° 4.146+0.373" 1374+0.119" 7.123+£0.836" 2.4324+0.369° 1.0770.005"
54 0.370+0.020°  0.998+0.023" 0.32440.020° 1.19440.021° 0.275+0.018" 4.191+0.383 1.353+0.079" 6.943+0.882" 2.168+0.197" 1.115+0.006"
60 0.430£0.021"  0.99440.016° 0.381£0.021" 1.149£0.018" 0.330£0.020° 3.271+0.284° 1.18640.045° 5.093£0.535° 1.697+0.135* 1.10420.008"
7 0.5010.028 0.99940.019" 0.45340.029° 1.11620.046° 0.40110.031" 2.639£0.273" 1.105£0.034" 3.785+0.398" 1.400+0.113" 1.09240.011°
9% 0.600+0.028" 1.0000.017" 0.557+0.030" 1.06740.013" 0.520+0.037° 1.966+0.163* 1.050+0.015" 2.560+0.281' 1.163%0.050' 1.076+0.014"
120 0.587£0.015" 1.001+0.013" 0.5494+0.017" 1.06120.011" 0.509£0.022¢ 2.102+£0.120° 1.054£0.013" 2.65420.173" 1.179£0.041' 1.061%0.013¢

i FAPAAR S RRREREE (P<0.05) . F4F.

RKa 10 ME RSB R T PLE R 77 25T
Table4  Analysis of variance of response values of 10 sensors during storage

WS Tl S S, S S,

Ss S, Sy Sy Si

0.35240.016" 1.003+£0.017" 0.293+0.016" 1.2624+0.041° 0.243+0.016" 4.146+0.373" 1.374+0.119° 7.123+0.836" 2.43240.369" 1.07740.005"
0.29240.014" 1.004£0.014" 0.24140.011" 1.46740.062" 0.204+£0.009° 6.112£0.525° 1.79340.097" 12.024+0.897" 3.220£0.170° 1.07640.010°

0.453£0.033° 1.002£0.015° 0.407£0.035° 1.185£0.062° 0.342£0.033° 3.071£0.522' 1.215£0.093' 3.938+0.613' 1.787£0.318" 1.02740.008°

0
2
4 0.30140.012° 1.00240.015° 025140.011° 1.447£0.077° 0.213£0.010° 5.664£0.472° 1.64640.166° 9.118+0.795 2.865+0.215 1.05740.007°
6
8

0.81140.047° 1.005+0.013" 0.820£0.052° 1.041£0.011° 0.745+0.063° 1.189+0.085° 1.055+0.031° 1.20440.098° 1.10240.050° 1.017+0.005
12 0.861£0.058°  0.997+0.015" 0.854+0.064° 1.025+0.009° 0.842+£0.074° 1.10420.069° 1.044£0.025° 1.103£0.077° 1.03620.024° 1.03440.011°
20 0.824+0.029° 0.999+0.016° 0.839+0.030° 1.033£0.005" 0.761+0.037" 1.219+0.056° 1.071+0.024° 1.146+0.041° 1.100+0.032° 1.028+0.005°
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Fig.3 Loading analysis of response values of 10 sensors
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Table 5 Pearson correlation analysis of selected sensors for
processing and storage
Pearson I sz ovei
MR s, s, s, s S, S, S S S S,
S, 1 1
Se 0975 1 0992% 1

S, 09607 0.960%* 1
Sg 0978+ 0977% 0936** 1
Sy 0961 0958+ 0.980** 0.928* |

Vs R FEAIE (P<0.01) .
2.4 ABRREREESINE T A W R W AR TR
241 JREIN TR B AVAIPOVI T
T o - B R AB A B ANNSS T & [ 1120 hist

0.980% 0.969** 1
0973 0986** 0.971** 1
0.980% 0.988* 0.975%* 0.984** 1
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