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Maturity evaluation model of tangerine based on spectral index
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Abstract: Based on the spectral analysis, we explored a rapid nondestructive evaluation method for maturity of
tangerine and estabilizhed a evaluation model. The data of weight, transverse and longitudinal diameter, chlo-
rophyll, color difference, soluble solids ( SSC) , acidity (TA) and near infrared spectra were collected from

300 tangerines as experimental samples of 6 different picking time from September to November in 2016. The
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chlorophyll, chlorophyll/SSC and chlorophyll/solid acid ratio were screened out as the evaluation index of ma-
turity of tangerine by comparing and analyzing the average value and deviation of the above parameters. By u-
sing spectral coefficients of variation to analyze the characteristics of the spectra, four characteristic wave-
lengths of 649, 724, 672, and 1 100 nm were selected. The optimal spectral indexes were obtained by linear
combination and correlation analysis of these wavelengths. Then, taking 225 samples as model sets and 75
samples as prediction sets, multiple linear regression( MLR) analysis was conducted for both maturity index
and spectral index. By comparison, the prediction model based on chlorophyll as the maturity index was the
most accurate, and the correlation coefficient between modeling and prediction was 0. 98 and 0. 96 respective-
ly. The root mean square error of modeling( RMSEC) and root mean square error of prediction( RMSEP) were
0.49 and 0. 59, and the modeling and forecast deviations were —6. 1 x 10 ™* and —0. 014, respectively. The
results showed that the spectral index can be used to conveniently and accurately evaluate the maturity of tan-

gerine, which provided a theoretical basis for the subsequent development of low-cost maturity-measuring in-

struments.
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Portable spectrometer
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Tab.1 Parameter ranges of different harvest periods

HEUC SRAT IR H] Hh/g B/ mm Y fE/mm HRRER = B (Bix®) R/ %
1 9HL1H 94 ~116.7 60 ~63 47 ~54 5.8~35 -50~-27.9 9.1~11.6 0.53 ~2.88
2 9H 11 H 94.43~137.82 60 ~68 46 ~54 3.9~40 55.7 ~66.8 9.2~11.5 0.3~2.41
3 I0H9H 110.4~156.1 66~74 46 ~56 0.1~23.5 57.4~74.4 9.8~12.2 0.47 ~2.22
4 10 H24 H 109.87 ~141.89 62 ~71 50~59 0.1~13.2 56.6~75.7 9.4~12.8 0.84 ~1.66
5 11 H8 H 87.44~136.11 62~71 48 ~57 0.1~3.2 65.1~76.3 9.5~13.1 0.4~1.4
6 11 A28 H 108.36 ~151.73 60 ~75 46 ~58 0.1~1.8 58.6~75.7 10.7~13.3  0.41 ~0.97
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Fig.2 Tangerine weights in different harvest periods
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Near infrared spectrum characteristics of

Jiangxi orange in different harvest periods
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