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Fig. 1 NIR spectra of kiwifruit
(a): Original spectra; (b): SNV preprocessing spectra
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Table 1 Statistic of kiwifruit firmness
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Table 3 PLS results calculated from Kiwifruit spectra before

and after being preprocessed by NAP
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Table 2 Results of PLS calibration model selected

different spectral regions

Jei X /em™t  fRMESEEB/em Tt PHRAEL PRESS
4 000~4 748 4 549~4 620 38 130. 004 2
4 749~5 198 5 189~5 370 95 122.638 0
5 499~6 248 6 049~6 230 95 153.851 2
6 249~6 998 6 249~6 614 190 170.542 1
6 999~7 748 6 999~7 730 380 166. 758 1
7 749~8 498 7 749~8 187 228 201. 457 6
8 499~9 248 8 573~9 230 342 198.755 1
9 249~100 00 9 249~9 575 171 257.728 2
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3 13 0.81875 0.70305 0.779 92 0.884 21
4 12 0.81876 0.70303 0.779 81  0.884 42
5 11 0.81879 0.70296 0.778 18 0.887 70
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16 2 0.81935 0.70187 0.77576  0.892 52
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Fig. 2 Predicted vs actual (NAP/PLS)
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Table 4 Results for different PLS models

sl FHFE R2(RIES) RMSECV R2 (Fi 4 RMSEP
4¢3 PLS 16 0. 770 92 0.790 38 0.744 13 0. 940 76
A B PLS 16 0. 818 63 0.703 28 0.791 68 0. 860 25
NAP/PLS 5 0. 819 41 0.701 77 0. 780 67 0.882 71
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Study of Simplification of Prediction Model for Kiwifruit Firmness Using
Near Infrared Spectroscopy

LU Qiang, TANG Ming-jie, ZHAO Jie-wen, CAI Jian-rong” , CHEN Quan-sheng
School of Food &. Biological Engineering, Jiangsu University, Zhenjiang 212013, China

Abstract To simplify the prediction model of kiwifruit firmness, SNV was used to preprocess the near infrared (NIR) spectra
(1 000-2 500 nm) of kiwifruit. PLS model simplification by optimizing spectral intervals and decreasing the number of factors
through net analyte preprocessing(NAP)was carried out. Results showed that the performance of NAP/PLS model is the best.
It was achieved with 5 factors in five wavenumber ranges(5 189-5 370, 4 549-4 620, 6 049-6 230, 6 999-7 730, and 6 249-6 614
cm ). The optimal model was achieved with R?=0. 819 41 and RMSECV=0. 701 77 in the calibration set and R’ =0. 780 67
and RMSEP=0. 882 71 in the prediction set. This indicates that the model not only may efficiently simplify PLLS model, but also

may improve precision and predictive ability.
Keywords Near infrared(NIR) spectroscopy; Kiwifruit firmness; Net analyte preprocessing (NAP) ; Partial least square(PLS)
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