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Non-Destructive Measurement of Soluble Solid Content in Gannan
Navel Oranges by Visible/Near-Infrared Spectroscopy
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Abstract Non-destructive measurement of soluble solid content in Gannan navel oranges was carried out by visible/
near-infrared spectroscopy detection method. Effective information of spectra was obtained by principal component
analysis. and was used as the input variables of artificial neural network for building the nonlinear model. The
results, based on calibration for 90 samples, are 0.9147 and 0.5203 for calibration correlation coefficient and root
mean square error of calibration. The results, based on prediction for 38 unknown samples, are 0.9033, 0.6964 and
4.5709% for prediction correlation coefficient, root mean square error of prediction. and relative standard deviation
(RSD), respectively. Experimental results show that visible/near-infrared spectroscopy detection method, based on
artificial neural network, for non-destructive measurement of soluble solid content in Gannan navel oranges is

feasible.
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Fig. 1 Schematic diagram of the setup for Vis/NIR

measurement of navel orange fruit
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Fig. 2 Vis/NIR spectra of three different kinds of Gannan

navel oranges
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Table 1 Eigenvalue and cumulative contribution rate

of the first seven PCs

. ) Cumulative contribution
No. of PC Eigenvalue Variance /%

rate /%
PC1 710. 61 48. 97 48.97
PC2 382.42 26. 36 75.33
PC3 152. 49 10.51 85. 84
PC4 104. 41 7.20 93. 04
PC5 50. 71 3.49 96. 53
PC6 26.93 1. 86 98. 39
PC7 9.42 0. 65 99. 04
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Table 2 Prediction results for 38 unknown samples by

PCA-BP model

Sample  Predicted Reference

Bias  RSD /%
number value value
01-A1 13.5763 12. 60 0.9763 7.7484
02-A1 14.5545 14. 40 0. 1545 1.0729
03-Al 13. 7515 12. 60 1. 1515 9.1389
04-A1 12. 8409 12. 30 0. 5409 4.3976
05-Al 13. 4555 12. 30 1. 1555 9.3943
06-A1 13. 1131 14.00 —0.8869 6.3350
07-A1 13.1193 12. 40 0.7193 5. 8008
08-Al 13. 4823 13.50 —0.0177 0.1311
09-A1 12.7058 12.90 —0.1942 1.5054
10-A1 13.7310 14.70  —0.9690 6.5918
11-A1 12. 6052 12. 30 0.3052 2.4813
12-A2 15.6767 15.90 —0.2233 1. 4044
13-A2 15. 2621 15.60 —0.3379 2.1660
14-A2 13. 7387 13. 30 0.4387 3.2985
15-A2 14. 2574 14. 10 0.1574 1.1163
16-A2 14. 4183 13. 80 0.6183 4. 4804
17-A2 13.4473 12. 50 0.9473 7.5784
18-A2 15.5217 16.30 —0.7783 4.7748
19-A2 14. 3573 15.30  —0.9427 6.1614
20-A2 15. 2822 15.70  —0.4178 2.6611

(8:3R)

Sample  Predicted Reference

Bias RSD /%
number value value
21-A2 14. 7505 13. 60 1. 1505 8.4596
22-A2 14. 5119 14. 40 0.1119 0.7771
23-A2 15.0076 14. 80 0.2076 1. 4027
24-A2 15.1288 14. 80 0. 3288 2.2216
25-A2 13. 7056 12. 50 1. 2056 9.6448
26-A2 13.3908 13.80 —0.4092 2.9652
27-A2 13. 8298 14.00 —0.1702 1. 2157
28-A3 10. 7110 10. 20 0.5110 5.0098
29-A3 11. 7690 12.00 —0.2310 1. 9250
30-A3 11. 8702 12.70  —0.8298 6.5339
31-A3 12.0377 12. 00 0.0377 0.3142

32-A3 12. 8623 11. 40 1. 4623 12. 8272

33-A3 11. 7409 11. 20 0. 5409 4. 8295
34-A3 11. 5405 11. 30 0. 2405 2.1283
35-A3 11. 7341 12.60  —0.8659 6.8722
36-A3 11. 1588 10. 30 0. 8588 8. 3379
37-A3 12. 2167 11. 80 0.4167 3.5314
38-A3 11.7105 11. 00 0.7105 6.4591

Note: Al: Niuhe' er samples; A2: Naifu ningna samples;

A3. Pengna samples
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