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Abstract: The internal quality indicators such as Soluble Solids Content (§SC), Total Acid (TA), pH, Firmness
Index (FI) and Moisture Content (MC) of red globe grapes affect the taste and quality of the fruit directly. And
they are also criterion for maturity. In order to obtain the internal guality indicators showed above quickly and
avoid unnecessary inspection losses, a new non-destructive detection model for red globe grapes was proposed in
this paper. The near-infrared spectral information of 360 samples was collected using the Antaris T near-infrared
spectrometer for red globe grapes in the growing period. The collected spectral information was pre-processed by
algorithms such as SNV and then modelled to determine the optimal spectral pre-processing method. The
characteristic wavelengths of the spectral information were extracted by dimensionality reduction algorithms.
Finally, the detection models for SSC, TA, pH, FI and MC of red grapes were established respectively based on
Partial Least Squares Regression (PLSR) algorithm. For SSC and TA the optimal detection model was
SG-CARS-SPA-PLSR, for pH the optimal detection model was MA-CARS-SPA-PLSR, and for FI and MC the
optimal detection model was SG-CARS-PLSR. The correlation coefficients(Rp) and the residual prediction
deviationsiRPD) of the optimal PLSR models established of the prediction sets for red globe grape SSC, TA, pH,
FI and MC were 0.9787, 09811, 0.9870, 0.9568, 0.9329 respectively, indicating that the above models had high
detection accuracy. The models established in this paper could provide a reliable method for the detection of the
internal quality of red globe grapes.

Key words: red globe grape; internal quality; near infrared spectroscopy; partial least squares regression algorithm;
non-destructive detection madel
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Table 1 Full-band PLSR prediction model using different preprocessing methods

LVs il T 4

Hits ik B RPD
MR R. RMSEC R, RMSEP

RAW 9 0.9635 0.9128 0.9104 1.3456 2.2971
SNV 12 0.9820 0.6439 09113 1.3266 2.2988
5G 12 0.9834 0.6176 0.9444 10941 3.0490

S8C MSC 13 0.9804 0.6277 0.9089 1.3485 2.2683
MaA ] 0.9416 1.1474 0.8951 1.4507 2.1429
MC 9 0.9616 0.9348 09114 1.3376 2.3527
Nor 9 0.9599 10,9599 0.8991 1.4285 2.2107

TA RAW 9 0.9776 1.9762 0.9657 3.0839 3.5477



SNV 10 09779 1.9617 (.9638 31588 3.4574

56 1 0.9799 1.8713 0.9697 2.8647 3.8977

MSC 10 09771 1.9959 0.9628 3.1949 34185

MA I 0.,9639 24976 0.9579 3.3612 3.4129

MC 9 0.9674 2.3771 0.9457 3.8147 2.8195

Nor 9 0.9755 2.0629 0.9651 31012 35166

RAW 7 0.9370 0.1828 0.9351 01910 2.6190

SNV 7 0.9370 0.1829 0.9391 0.1854 2.7272

SG 15 0.9860 0.0870 0.9668 0. 1386 38078

rH MSC 7 0.9365 0.1836 0.9390 0. 1856 2.7231
MA 12 0.9885 0.0792 09815 0.1045 5.0952

MC 6 0.9281 0.1949 0.9262 0.2042 2.3806

Mor 7 0.9371 0.1827 0,9344 0.1921 2.6013

RAW 7 0.9239 9.0404 0.9061 8.9320 2.2733

SNV 4] 0.9238 9.0414 0.9013 Q1305 2117

5G 6 0.9241 9.0364 0.9155 8.4327 2.3738

FI MSC 7 0.9238 9.0804 0.9072 8.8552 2.2746
MaA 6 0.9135 9.6202 0.8921 9.5306 2.1115

MC 7 0.9218 9.1667 0.8762 1012534 1.9845

Nor 7 0.9206 9.2367 (.9045 L0176 2.2589

RAW 10 0.9147 0.9540 (0.8496 1.3618 1.6058

SNV 10 09115 0.9749 0.8581 1.3261 1.6392

SG 9 0.9223 (8880 (L8812 1.2185 1.8262

MC MSC 1 0.9119 0.9738 0.86135 L3117 1.6521
MA 10 0.8946 1.0278 0.8474 1.3733 1.6541

MC 10 0.9215 0.8920 0.8378 L4166 1.5467

Nor 10 0.9162 0.9439 (.8450 1.3817 1.5853
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Table 2 Growth statistics of red globe grape extract samples during growing period vsing SPXY algorithm to divide the sample set

il B2 FEIES T
Hht i PEIE Hoft fiH TR
$5C/Brix 270 4.5~19.0 1.9 90 4.5-18.0 11.9
TAM 270 2.254~37.663 9.629 90 2.320~37.302 11.538
pH 270 2.68~4.62 364 90 2.68~4.52 3.57

FI/N 270 9.414~121.305 33.453 o0 13.149~102 930 32475




MC/% 270 83.15-96.52 89.60 o0

B3.15-95.63

89.51
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Fig.2 Characteristic wavelength selection chart of 55C content in red globe grape extraction based on CARS
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Table 3 Effects of PLSR Models Based on Different Feature Band Extraction Methods

A B L $iE LR TS
El RPD
ik A R, RMSEC R, RMSEP
SG-CARS 0 154 0.5779 0.7125 0.9603 049362 35968
S5G-5PA 12 24 1.5449 11154 08235 1.2663 25763
5G-UVE 13 4996 0.9849 0.5908 09316 1.2151] 2.7493
SG-CARS-SPA 13 32 09811 .6764 0.9787 06617 48637
SG-UVE-5PA 11 20 (1L.9259 1.2617 08036 1.4479 2.3262
SG-CARS 9 T8 0.9814 1.8012 0.9801 2.3019 4.5187
S5G-SPA 9 16 0.9637 2.5063 0.9624 28910 3.8750
5G-UVE 9 1207 0.9790 1.9153 0.9702 2.8431 3.9255
L SG-CARS-SPA 20 44 0.9816 1.7934 0.9811 2.2835 4.9006
SG-UVE-SPA 15 31 0.9644 24815 0.9608 28046 38606
MA-CARS 9 60 0.9839 0.0935 0.9826 01011 5.2468
MA-SPA 11 27 0.9835 0.0946 09819 0.1032 5.1235
MA-UVE 10 1399 0.9862 0.0868 0.9514 01042 51114
MA-CARS-5PA 12 27 09878 0L.0816 0.9870 0.0867 6.0939
MA-UVE-SPA 12 20 0.9812 1011 0.9830 (L.100 5.3303
SG-CARS 9 42 0.9579 68049 0.9568 6.1870 34453
S5G-SPA 7 26 0.9237 9.0598 0.9212 8.1288 24308
5G-UVE 7 1067 0.9233 90790 0.9079 %8303 22944

SG-CARS-5PA Ll 13 0.9320 85719 0.9362 7.3602 2.7195



SG-UVE-SPA 6 18 09172 O.4204 0905949 B.6666 2.2538

SG-CARS 9 TR 0.9384 07944 0.9329 0.9277 2.5825
5G-5PA I 26 0.8850 10705 0.8699 1.2710 1.7250
5G-UVE 9 1226 0.9189 0.9074 0.8729 |.2588 1.7294

SG-CARS-5PA 13 45 0.9388 07921 0.9206 1.0102 2.3351
SG-UVE-S5PA 20 29 0.8925 1.0372 0.8794 [.2304 1.7695
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