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The Correlation Between Sodium Content of Western Sausage and
Electronic Tongue Established Based on Grey Correlation Method

XIAO Kang, MA Yangyang, ZHAO Chunbo, ZHU Yaodi, ZHAO Lijun, LI Miaoyun", ZHAO Gaiming

(School of Food Science and Technology, Henan Agricultural University, Zhengzhou 450000, China)

Abstract: In order to further develop low-sodium meat products, in this study, western sausage was chosen as the research
object, the relationship between the sodium content of sausages with different sodium contents and taste characteristic was
investigated using electronic tongue. And the correlation model between the sodium content of western sausage and
electronic tongue taste characteristics was established using the grey relational analysis. The results of sensor response
value and principal component analysis indicated that, the responses of the electronic tongues of 15 kinds of western
sausage with different sodium content showed certain differences (P<0.05). In addition, there were significant differences
(P<0.05) in CTO (salty) sensor response values of samples with different sodium content. Furthermore, grey correlation
analysis results of sodium content correlation with five kinds of electronic tongue sensor size was the CTO (salty) >CAO
(sour)>AAE (freshness) >AE1 (astringency) >C00 (bitter);and the correlation of the model between sodium content and
electronic tongue sensor was greater (R>=0.918), which showed that the correlation between sodium content and these three
sensors (CT0, CAO, AAE)was good. This suggested that further exploration of the relationship between sodium content and
these three taste values. This study could contribute to evaluate the effect of sodium contents on taste value objectively, and

it was expected to help the effective development and optimization of salt-reducing technology for low-sodium meat
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products through the key taste values related to the sodium salt content, so as to promote the rapid development of low-

sodium meat products.

Key words: low-sodium meat products; western sausage; electronic tongue; sodium content; grey relational analysis
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Table 1 Sample information of different kinds of western

sausage
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Table 2 Sodium content distribution of western sausages
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HEREL

PR it 2R HHER 7 (mg/100 g)
1 Smith field EXFHF 647.50+3.11
2 IR EQEEL YRS 654.25+5.44
3 BHRIG 4R 667.25+1.06
4 E 2y BREF 726.55+2.76
5 TR e Kz #0 i 809.80+2.97
6 2 1% B gt 870.80+4.81
7 EXry4 R AN 884.30+5.66
8 HE e Kz #4K0 i 1112.00+5.66
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Table 3 Value of electronic tongue sensor response of western sausage

RS CA0 C00 AE1 AAE CTO
1 ~17.63+0.46" 5.500.04/ —0.60+0.01° 1.3740.15" 7.5240.04'
2 ~28.84+0.49° 6.84+0.11¢ —0.96+0.02¢ 9.48+0.04 7.77+0.01"
3 ~27.13+0.37° 7.82+0.07° ~1.18+0.03¢ 9.49+0.04 7.56+0.02"
4 ~29.88+0.26 10.95+0.13° ~1.50+0.04" 12.54+0.05° 8.07+0.03¢
5 ~28.05+0.34¢ 6.80+0.03¢ —0.78+0.01° 10.18+0.05¢ 8.92+0.01°
6 —26.36+0.19° 7.76+£0.07" —1.20+0.01° 9.30+0.09’ 9.42+0.01¢
7 ~32.24+0.36" 6.32+0.07' ~1.48+0.01" 12.09+0.03¢ 9.64+0.03¢
8 ~29.72+0.00° 8.49+0.00° ~1.62+0.00" 12.44+0.00° 10.37+0.00°
9 —26.23+0.28" 5.35+0.05* ~1.10+0.01¢ 9.95+0.06" 10.57+0.03°
10 ~30.76+0.062 6.27+0.04' ~1.55+0.03¢ 12.32+0.04° 8.54+0.06"
11 —31.00+0.05¢ 7.87+0.05" —2.38+0.02 12.2540.03° 0.54+0.05%
12 ~28.77+0.00° 8.97+0.00¢ ~2.78+0.00 10.80+0.00° —4.54+0.00™
13 —30.86+0.07¢ 6.67+0.07" —2.99+0.02' 12.21+0.05° 7.02+0.02)
14 —30.95+0.082 14.17+0.03° —1.74+0.05' 11.86+0.10¢ —1.82+0.06'
15 —28.14+0.15¢ 9.63+0.06¢ —1.75+0.04' 10.52+0.03" —6.49+0.11"

TE: P EpRE 22, R B33 R) EAR AR R B3 122 5 (P<0.05)
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Fig.1 Principal component analysis diagram of

electronic tongue response
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Table 4 Relative response values of electronic tongue sensors

PSSR CA0 C00 AE1 AAE CTO

1 —2.3444 0.7314 -0.0798 0.1822 1.0000

2 -3.7117 0.8803 -0.1236 1.2201 1.0000

3 -3.5886 1.0344 -0.1561 1.2553 1.0000

4 ~3.7026 1.3569 ~0.1859 1.5539 1.0000

5 -3.1446 0.7623 -0.0874 1.1413 1.0000

6 ~2.7983 0.8238 —0.1274 0.9873 1.0000

7 —3.3444 0.6556 -0.1535 1.2541 1.0000

8 ~2.8660 0.8187 -0.1562 1.1996 1.0000

9 ~2.4816 0.5061 ~0.1041 0.9413 1.0000

10 -3.6019 0.7342 -0.1815 1.4426 1.0000

11 ~57.4074 14.5741 ~4.4074 22.6852 1.0000

12 6.3370 -1.9758 0.6123 -2.3789 1.0000

13 —4.3960 0.9501 -0.4259 1.7398 1.0000

14 17.0055 ~7.7857 0.9560 -6.5165 1.0000

15 43359 -1.4838 0.2696 -1.6210 1.0000

¥ifd -4.3806 0.8388 -0.2901 1.6724 1.0000

#£5 TENATEZER
Table 5 Results of dimensionless processing
FE TG CAO C00 AE1 AAE CTO FHER % Bt (mg)

1 0.5352 0.8719 0.2751 0.1089 1.0000 1.0653
2 0.8473 1.0494 0.4260 0.7295 1.0000 1.0769
3 0.8192 1.2331 0.5381 0.7506 1.0000 1.0983
4 0.8452 1.6176 0.6408 0.9291 1.0000 1.1971
5 0.7179 0.9088 0.3015 0.6824 1.0000 13337
6 0.6388 0.9820 0.4392 0.5903 1.0000 1.4342
7 0.7635 0.7816 0.5293 0.7499 1.0000 1.4556
8 0.6542 0.9760 0.5386 0.7173 1.0000 1.8310
9 0.5665 0.6034 0.3588 0.5629 1.0000 1.8392
10 0.8222 0.8752 0.6257 0.8626 1.0000 1.2942
11 13.1049 17.3740 15.1953 13.5645 1.0000 0.1861
12 ~1.4466 —2.3554 -2.1111 ~1.4224 1.0000 0.0453
13 1.0035 1.1327 1.4685 1.0400 1.0000 0.9451
14 —3.8820 -9.2815 -3.2961 -3.8955 1.0000 0.1541
15 -0.9898 -1.7689 -0.9297 -0.9692 1.0000 0.0438
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Table 6 Correlation coefficient and correlation degree between sensor response value and sodium content

R E IS CA0 €00 AEl AAE CTO
1 0.9449 0.9811 0.9187 0.9027 0.9956
2 0.9771 1.0000 0.9326 0.9642 0.9943
3 0.9716 0.9877 0.9418 0.9642 0.9918
4 0.9637 0.9564 0.9423 0.9728 0.9807
5 0.9361 0.9559 0.8957 0.9325 0.9657
6 0.9182 0.9530 0.8992 0.9135 0.9549
7 0.9284 0.9302 0.9056 0.9270 0.9527
8 0.8824 0.9124 0.8722 0.8881 0.9147
9 0.8738 0.8771 0.8558 0.8734 0.9139
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