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Determination of vitamin C in red globe grape based on visible/near-infrared

diffuse reflectance spectroscopy
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Abstract; For establishing the determination model of vitamin C con-
tent of Red Globe Grape using visible / near infrared diffuse reflec-
tance spectroscopy, and evaluating its application value, effects on
scaling model results of different chemometry modeling methods, dif-
ferent spectra pretreatment methods and different effective wave-
length intervals were discussed, and the samples in prediction set
were used to verified the accuracy of the optimal model. The results
showed that in the whole spectral range, application of modified par-

tial least squares (MPLS) combined with first derivative, 5 points
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smoothing, weighted multivariate discrete correction (WMSC) could
obtain the optimal calibration models, the cross validation error
(SECV) was 0. 054 3, the calibration determination coefficient (R%,)
was 0. 920 2, the prediction determination coefficient (R%) was
0.931 8 and the standard error of prediction (SEP)was 0. 050 0, the
sum of squared residuals (PRESS) was 0. 188 0, the relative analysis
of the forecast error (RPD) was 3. 640 0. Therefore, applying
visible / near infrared diffuse reflectance technique to quick and non-
destructive detection of vitamin C in Red Globe grape is feasible, the
model is stable and with high precision.

Keywords: visible/near infrared diffuse reflectance spectroscopy; red

globe grape; vitamin C; detection model
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Table 1 Distribution of V¢ content in calibration set

and prediction set

BEASE AR BoRM RAME CFHME bRk

EFREE 145 7.94 6.79 7.37

0.192

BURIES 49 7.65 6.95 7. 34 0.182
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Original absorption spectrogram of

red globe grape
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Table 2 Calibrating results of MPLS,PLS

VRS SECV Ry
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Table 3 Calibrating results of different pretreatments

Kb BTy ¥ MPLSH+ FEA% SECV Ry

JE IR OGS 139 0.065 4 0.885 4
5 BB e+ SNV and Detrend 140 0.061 0 0.899 4
JR#R e+ SNV only 141 0.0610 0.8925
JF 5 6% + Detrend only 138 0.0609 0.898 7
SRR G+ SMSC 141 0.066 2 0.880 8
JR iR G+ WMSC 140 0.060 6 0.901 5
JR bR i +IMSC 140 0.063 6 0.888 3
1.Dlg (1/R) 138 0.056 7 0.9125

14D lg (1/R)+ SNV and Detrend 141  0.060 2 0.899 9

1«Dlg (1/R)+ SNV only 140  0.059 2 0.903 8
1+D lg (1/R) + Detrend only 141 0.061 3 0.896 4
14D lg (1/R)+ SMSC 141 0.059 6 0.902 0
14D lg (1/R)+ WMSC 139  0.057 2 0.910 9
14D lg (1/R)+ IMSC 139  0.060 6 0.899 8
2.D 1g (1/R) 138 0.061 7 0.896 5

2,aDlg (1/R)+ SNV and Detrend 141  0.063 5 0.889 0

2,aDlg (1/R)+ SNV only 141 0.062 1 0.893 5
2D lg (1/R) + Detrend only 139  0.0621 0.894 5
2,aDlg (1/R) + SMSC 141 0.067 8 0.887 8
2D lg (1/R) + WMSC 141 0.063 0 0.890 4
2.aDlg (1/R) + IMSC 142 0.068 7 0.869 0
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Figure 2 1st Derivative treated spectrogram
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Table 4  Calibrating results of different smooth
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