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Correlation between Electronic Nose Analysis of and Sensory Evaluation of Flavor in Lion’s Head

Meatballs Based on Grey Correlation Analysis

MENG Shuyu, LI Miaoyun, ZHAO Gaiming, HAO Yunpeng, LIU Yanxia, ZHU Yaodi, SUN Lingxia>l<
(College of Food Science and Technology, Henan Agricultural University, Zhengzhou 450002, China)

Abstract: The flavor characteristics of prepared lion’s head meatballs were evaluated by sensory evaluation and electronic
nose, and analysis of variance, principal component analysis and grey correlation analysis were used to evaluate the
correlation between sensory evaluation and electronic nose analysis. The results showed that braised lion’s head meatballs
prepared in our laboratory scored the highest in sensory evaluation. There was good consistency between sensory evaluation
and electronic nose analysis. The response of W1C sensor exhibited the highest correlation with flavor and overall sensory
scores with correlation coefficients above 0.85. Spices and other auxiliary ingredients were the main factors causing the
flavor difference of products.
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Table1l Details of prepared lion’s head meatball samples
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Table2 Criteria for sensory evaluation of lion’s head meatballs
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Table3 Relative response values of electronic nose sensors
4’5 WIC W35S W3C W6S W5C WIS WIW W2S W2W W3S
0.109 1.000 0.108 0.132 0.123 0.187 2.223 0.154 0.160 0.103
0.024 1.000 0.030 0.069 0.044 0.235 1.388 0.213 0.086 0.055
0.090 1.000 0.101 0.152 0.124 0.286 2.093 0.242 0.182 0.121
0.050 1.000 0.063 0.123 0.082 0.316 1.649 0.289 0.150 0.096
0.016 1.000 0.021 0.054 0.033 0.180 1.062 0.179 0.071 0.044
0.005 1.000 0.007 0.022 0.013 0.086 0.620 0.091 0.031 0.018
0.031 1.000 0.040 0.096 0.052 0.241 1.317 0.251 0.114 0.086
0.019 1.000 0.025 0.069 0.038 0.199 1.262 0.210 0.084 0.062
0.005 1.000 0.007 0.022 0.012 0.088 0.677 0.096 0.031 0.020
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Table4  Sensory evaluation results of prepared lion’s head meatball (n = 14)
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1 15320497 3.1840.58" 2.8140.66" 3.36+£0.58" 2.834+0.62" 13.7142.05™
2 1674033 2.7940.84™ 279+£0.64° 2784054 2.7840.70° 12.8242.15°
30 1624034 2631039 2974048 2994070 2.88+£0.51" 13.094+1.75
4 1744042% 3314039° 3.04£050" 3.414£0.71" 3.1840.64" 14.68+£231™
5 098+047° 2474073 1974072 2.60+0.73° 2.16+0.68° 10.194+2.69°
6 2124017 3.024047™ 3.04+046" 3.64+036" 3214043 15.04+2.95°
7 1584047 2754077 1.9540.72° 2744082 2.1240.79° 11.14+1.70°
8 2014031" 3494038 3474047 3.5440.54" 3524048 16.03+1.18°
9 1661033 2794041 2.7140.61° 3204068 2.99+048" 13.36+1.81™
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Fig.1  Principal component analysis of electronic nose data

TR, 1. 2F 5 51£88.021% (PCLA
72.167%, PC2M15.854%) , Hels [ BikE b i E B4 AE
525 9 MRERIEA NRIRE A, BRI, 3. 43
BOARIERIRIR, VEHIX3 ANFES A M FRa2.
5. TES1 R BRE SR, X 58CE W Rk bR
TREEFWER G MO MAESIRIE, 5HAL
BEG AR ZE AR, X5 R B PR S A R B 6



<ane

P EAKTREEFHR PR
CHINA MEAT RESEARCH CENTER

SEX P

MEAT RESEARCH

2019, Vol. 33, No. 4 27

iy ioall

MO ENMAEFARIR, 1My LG, B
HARARFAIL EE AR o

PC2 (15.163%)

PC1 (64.325%)

H2 BEPIERNTRS

Fig.2  Principal component analysis of sensory evaluation data
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Table5 Dimensionless processing results

FEfbgns WIC WSS W3C W6S W5C WIS WIW W2S W2W W3S

2.802 1.000 2.396 1.612 2.119 0.924 1.627 0.802 1.581 1.542
0.611 1.000 0.670 0.836 0.763 1.165 1.016 1.108 0.849 0.827
2.300 1.000 2.252 1.854 2.146 1.417 1.533 1.258 1.802 1.807
1.287 1.000 1.396 1.504 1.406 1.564 1.207 1.506 1.489 1.434
0.403 1.000 0.467 0.662 0.568 0.891 0.777 0.935 0.699 0.654
0.807 1.000 0.891 1.173 0.899 1.192 0.964 1.308 1.129 1.282
0.492 1.000 0.563 0.843 0.651 0.985 0.924 1.094 0.828 0.925
0.137 1.000 0.160 0.271 0.221 0.424 0.454 0.474 0.303 0.271
0.125 1.000 0.149 0.270 0.211 0.438 0.496 0.498 0.304 0.295
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Table 6 Correlation coefficient and correlation degree between sensor
response values and flavor
B&%S 1 2 3 4 5 6 T 8 9 KEE HF
WIC  0.897 0.882 1.000 0.812 0.942 0.821 0.900 0.757 0.861 0.8745 1
WsS 0.824 0.898 0.934 0.802 0.972 0.854 0.909 0.773 0.898 0.8737
W3C 0879 0.884 0.997 0.816 0.945 0.821 0.904 0.759 0.862 0.8742

8
3
W6S  0.847 0.891 0976 0.820 0.955 0.826 0.917 0.768 0.867 0.8740 5
2
6

W5C  0.868 0.888 0.992 0.816 0.950 0.824 0.904 0.762 0.865 0.874 2
WIS 0.821 0906 0954 0.822 0.966 0.831 0917 0.772 0.874 0.873 8
WIW  0.848 0.899 0.960 0.809 0.961 0.832 0.907 0.770 0.877 0.8736 10
W28 0.817 0.903 0.946 0.820 0.969 0.833 0.923 0.776 0.877 08737 9
W2W  0.846 0.892 0.973 0.819 0.957 0.827 0915 0.767 0.869 0.8738 7
W3S 0.845 0.891 0974 0.817 0.954 0.825 0.922 0.770 0.868 0.8741 4
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Table7  Correlation coefficient and correlation degree between sensor
response values and overall sensory evaluation
PSS 1 2 3 4 5 6 T 8 9 KEE HF
WIC 0908 0.849 0914 0.801 0.966 0.748 0.937 0.727 0.807 0.8508 1
W58 0.828 0.866 0.854 0.790 1.000 0.778 0.947 0.744 0.842 0.8500
W3C  0.889 0.851 0911 0.805 0.970 0.749 0.941 0.730 0.808 0.8505

9
3
W6S  0.854 0.859 0.892 0.809 0.980 0.752 0.956 0.739 0813 08505 4
5
6

W5C  0.876 0.855 0906 0.806 0975 0.751 0.942 0.733 0.811 0.8504
WIS 0825 0873 0.872 0.812 0.994 0.758 0.957 0.743 0.82 0.8504
WIW  0.854 0.866 0.877 0.798 0.987 0.759 0.945 0.741 0.822 0.8500 10
W25 0.820 0.871 0.865 0.809 0.996 0.759 0.963 0.747 0.822 08503 7
W2W 0852 0.859 0.890 0.809 0.983 0.754 0.954 0.738 0.814 0.8503 8
W3S 0.851 0.858 0.890 0.807 0.980 0.752 0.962 0.741 0.814 08506 2
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