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Application of Wavelet Transformation in Umbilical Orange Vitamin
C Content Prediction with Near-Infrared Spectroscopy
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Abstract: [Objective] The objective of this study is to quest for a method to measure vitamin C content of orange. [ Method]
Based on wavelet transformation by different decomposing levels, the near-infrared spectroscopy signals of 100 intact orange
samples were do-noised and some PLS-CV (partial least squared-cross validation) operations were proposed for the prediction of
umbilical orange V¢ (Vitamin C) content with the reconstructed spectra after do-noised. [Result] The PLS-CV results were not the
same when the wavelet decomposing level was different. PLS-CV result was the best at a wavelet decomposing level of 4. Its R was
0.9574, and its RMSECV was 3.9 mg/100g . The 11 different pretreatment methods of Spectroscopy were compared, and the wavelet
transformation do-noised PLS-CV results were the best. The correlation of prediction value and true value were the best.

[ Concluded 1The FT-NIR model treated by wavelet do-noised is feasible in prediction of V¢ content of umbilical orange rapidly and

nondestructively.
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Table 1 The prediction result of PLS models in different decomposing levels
UK FitiiE R AL Byo5 7% BT JCIEARAL B
Level Prediction value (mg/100g) R RMSECV (mg/100g) Rank N (cm™)
2 24.26~79.49 0.9368 4.72 8 7501.7~5449.8
3 24.10~88.58 0.9335 4.84 8 7501.7~5449.8
4 23.82~89.03 0.9574 3.9 8 7501.7~5449.8
5 31.86~84.94 0.8339 7.45 8 7501.7~5449.8
6 29.58~79.54 0.7556 8.84 8 7501.7~6097.8
7 29.77~87.42 0.58 11 6 11998.9~4597.5
8 48.82~60.34 0.4237 134 1 11998.9~9746.5

4601.3~4246.5

F2 BIALIENIE PLS BIRTAMLE

Table 2 The result of PLS models in different pretreatment method

TikL B 59 Pre-treatment method Yo Z% R? AR RER Fii 45 26 RMSECV (mg/100g)
WT 0.9166 0.9574 3.9

MMN 0.8026 0.8959 6

COE 0.7944 0.8913 6.12

FD 0.7883 0.8879 6.21

MSC 0.7765 0.8812 6.38

VN 0.7577 0.8705 6.64

SLS 0.7435 0.8623 6.84

FD+MSC 0.7082 0.8415 7.29

FD+VN 0.7071 0.8409 7.3

FD+SLS 0.5632 0.7505 8.92

SD 0.4454 0.6674 10.1

3 i T AR, OC T PR BB I B SUR, A Ak st

gy 3% B B A% W Br ( constant  offset
elimination, COE) . £k 7 {H (stright line subtraction,
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I KIH—4k (min-max normalization, MMN) . %
JC 8% 51 B2 IE - Cmultiplication scattering correction ,
MSC) . —Fr 5% (first derivative, FD) . 3%k
(second derivative, SD) 5 FiAb B 77 v0] B Js 4 '
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WETAL B AR S AT LR (R 2) o HiERW], 11
T FRUAL BR 7 v B i AT e, /NI M PR Y 2
R if, WNME S EAERAH KRR, R IAF]
0.9574, iU B i (1) P9 3 A8 SCE R B Ty 22 )
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