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Abstract: Pitaya is a fruit that exhibits health benefits. The FieldSpec 3 spectroradiometer was used to collect spectral data of pitaya in the
wavelength range of 350-2500 nm. Multiple pretreatments, successive projections algorithm (SPA), and partial least squares regression (PLSR)
were adopted to establish the active acidity prediction.model for pitaya. The experimental results showed that the optimal partial least squares
(PLS) model was established after the original spectrum was processed by using the Savitzky-Golay convolution smoothing method (SGS). The
correlation coefficients of cross-validation (Rcy) and root mean square error of cross-validation (RMSECV) were found to be 0.8862 and 0.1535,
respectively. In.combination with SPA algorithm, the preferentially selected 25 variables were used to establish the PLS model with a correlation
coefficient of prediction (Rp) of 0.8702 and a root mean square error of prediction (RMSEP) of 0.1682. The predictive accuracy of the model
was higher than that of the. model constructed by using 2151 variables from the original spectrum. The effect of the fruit peel on the model
accuracy was analyzed. After the optimal normalization pretreatment of spectral data, the Ry of the whole fruit PLS model was 0.8151 and that
of the Ry of the fruit flesh PLS model was 0.8583, which showed that the fruit peel affected the model, but the effect could be reduced by
spectral optimization. The results obtained indicate that it is feasible to use diffuse reflectance based on near infrared spectroscopy combined
with SPA for the non-destructive measurement of the active acidity of pitaya.
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Fig.1 Schematic diagram of the spectral acquisition system using

the FieldSpec 3 spectroradiometer
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Fig.2 Diffuse reflectance spectrum of pitaya
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Table 1 Statistical results of the active acidity of 82 pitaya samples
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Table 2 Prediction results using PLS models with seven spectral pretreatments

HAFS LGk JHnm ER PR i MAZHM Rey Wik AR £ RMSECV
1 Non 350~2500 13 0.8789 0.0582
2 SGS 350~2500 18 0.8862 0.1535
3 Nor 350~2500 1 0.8827 0.1561
4 De 350~2500 15 0.8725 0.1634
5 MSC 350~2500 23 0.8656 0.1700
6 SNV 350~2500 22 0.8635 0.1707
7 BL 350~2500 14 0.8573 0.1718
8 FD 350~2500 9 0.7796 0.2172

ARG RAERDEIEJEE DY 350~2500 nm, T
ASD Fieldspec3 i tH&HR EIRE A 1 nm, Bl AEASSLES
FEfAE 2151 4ER)mgedi . /e REI RS, H
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Table 3 Preferentially selected wavelengths by SPA after four

pretreatments
B3 Rkt SGS Nor MSC De
1 350 352 359 351 361
2 351 355 361 354 371
3 354 358 371 358 384
4 356 361 375 359 387
5 358 366 383 361 393
6 361 371 385 362 400
7 362 375 387 371 412
8 381 384 393 383 433
9 387 388 412 384 490
10 415 391 456 390 611
1 459 394 491 393 684
12 548 412 611 402 699
13 608 429 1360 501 929
14 678 455 1518 543 1000
15 699 491 1867 589 1002
16 809 518 1903 697 1364
17 1159 699 2157 705 1393
18 1405 976 2254 826 1548
19 1554 1364 2306 988 2163
20 1932 1403 . 2495 1249 2468
21 1466 1884 2487
22 1590 2050 2494
23 1933 2092
24 2306 2310
25 2495 2334
26 2372
27 2391
28 2421
29 2466
30 2468
31 2477
32 2486
33 2490
34 2495
35 2500
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JEE S R P RE TRACEE 757 e ZE M TRAG R 5 v A
FD, PLS BRI % 5280 Rey=0.7796, &FH 7 iR 1%
7 RMSECV=0.2172.
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Table 4 Predictive results of the MLR and PLS models

B TskaErk | G E KEAML R, RMSEP
1 R i PLS 2151  0.8314 0.1958
2 RUKIEFSPA  PLS 20 0.8273 0.1959
3 R4FKE+SPA MLR 20 0.8645 0.1715
4 SGS PLS 2151  0.8830 0.1623
5 SGS+SPA PLS 25 0.8702 0.1682
6 SGS+SPA MLR 25 0.8321 0.1466
7 Nor PLS 2151 08614 0.1774
8 Nor+SPA PLS 20 0.8790 0.1649
9 Nor+SPA MLR 20 0.7020 0.1779
10 MSC PLS 2151  0.8696 0.1756
11 MSC+SPA PLS 35 0.8665 0.2022
12 MSC+SPA MLR 35 0.7221 0.1783
13 De PLS 2151  0.8642 0.1827
14 De+SPA PLS 22 0.9255 0.1378
15 FD PLS 2151  0.8489 0.2037
16 BL PLS 2151  0.8481 0.1885
17 SNV PLS 2151  0.8524 0.1850
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SUNIAS 1 AP 0.93%, 15FIHAL IS RECH
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Table 5 Statistical results of active acidity in 65 pitaya samples
HA B RAME RKME PHME ARERE
€S 2 1% 1% 1% 1%
RIEEZE 45 3.43 473  4.2068 0.3235
EDUE 20 3.7633 4.7133 4.2119 0.3230
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Fig.3 Diffuse reflectance spectra of 65 pitaya samples after the peel
removal
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Fig.4 Comparison of diffuse reflectance spectra between a full
pitaya, flesh, and peel
Note: 1.455 nm, 2.696 nm, 3.1407 nm, 4.1528 nm, 5.1870 nm.
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Table 6 Comparison of the performances of the PLS models with six spectral pretreatments

sk TR HHERA

Fik Rc RMSEC Rev RMSECV Re RMSEC Rev RMSECV
None 0.8854 0.1421 0.7793 0.1948 0.9502 0.0952 0.8187 0.1802

SGS 0.8833 0.1433 0.7776 0.1955 0.9468 0.0983 0.8213 0.1793

Nor 0.8802 0.1450 0.7899 0.1901 0.9540 0.0917 0.8267 0.1760
MSC 0.8681 0.1517 0.7889 0.1898 0.9651 0.0801 0.8238 0.1780

BL 0.8691 0.1511 0.7578 0.2030 0.9555 0.0901 0.8199 0.1842
SNV 0.8688 0.1513 0.7887 0.1898 0.9479 0.0973 0.8128 0.1827

De 0.8681 0.1517 0.7699 0.1974 0.9108 0.1262 0:7936 0.1882

24.3 BARLER AT SRR 2R P AR R TN AR SR 2 K 45075285 1

Pl fe 52 B RN 25 BOR 2 1 6 Tl AL 2 1)
TG, RLIESE 45 MEAESIRIERAL, FER Tl 4R
() 20 DMFEAREATHI, FNEERIR 7 Pros.

# 7 ARAIGE PLS {RBFUNILER
Table 7 Predictive results for the PLS models with and without peel

AL R TER EEERA
Frik  Fik R, RMSEP R, RMSEP
None 0.7528 0.2128 0.8248  0.1804
PLS Nor 0.8151 0.1932 0.8583  0.1666
MSC 0.7319 0.2232 0.8477 0.1732
a 50
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Fig.5 Predictive regression chart of the models of full pitaya and
pitaya flesh with the normalization pretreatment
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