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Fig. 2 The near infrared spectra of the watermelon

in different detection positions
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B IE 4 RIES B IF 4 fiBIES % IF 4 T 4 5 1F 4 T 4
B/ME/ % 8.10 9.10 8.10 8.10 8.10 8.10 8.10 8.10
KA/ % 11. 60 11.10 11. 60 11. 20 11. 60 11. 20 11. 60 11. 20
SFHME / % 9.93 10. 05 9.98 9.87 9.98 9. 87 9.98 9. 87
PRUE 22/ % 0.83 0.63 0.77 0. 86 0.77 0. 86 0. 77 0. 86
A5 RE % 8. 32 6.30 7.69 8. 67 7.69 8. 67 7.69 8. 67
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Table 2 Results of near infrared spectral quantitative analysis
models for soluble solid content of watermelon with

different detection positions

wHr o PC R, RMSEC/ % Rp RMSEP/ %
i 5 0.717 0.57 0. 629 0. 49
N 2 0.562 0. 65 0. 606 0.71
JRAE 3 0.501 0.77 0. 269 0. 40
mE Y 0. 630 0. 66 0. 602 0. 44
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Fig. 3 The near infrared spectra of the watermelon

by standard normal variable
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Table 3  The optimization results of near infrared spectral
quantitative analysis models for soluble solid content
of watermelon based on spectral pretreatment
REIE4E T £

R. RMSEC/% Rp RMSEP/%
SRR i 5 0.717 0.57 0. 629 0.49
T (3 45D 3 0. 648 0. 62 0.574 0.51
Z LU AL IE 6 0. 796 0. 50 0. 621 0. 50
FEL I 6 0. 757 0.53 0. 547 0.56
PRUEIH— 1k 10 0.945 0.27 0. 864 0.33
— M S35 5 0. 790 0. 50 0. 596 0.53
— S H9 D) 6 0.785 0.51 0.675 0. 47
— M S%C15 > 11 0.904 0.35 0. 685 0.47
R SO 8 0. 930 0. 30 0. 707 0.45
B3 D 5 0.770 0.52 0.738 0.42
TS HAT7 S 7 0. 850 0.43 0.771 0.39
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T 4b H Ay PC

T SE19 S 0. 836 0. 45 0.783 0. 38
TS D 0. 829 0. 46 0. 770 0. 39
PR —4k +

™ 7 0. 848 0.43 0. 786 0. 38
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The NIR Detection Research of Soluble Solid Content in Watermelon
Based on SPXY Algorithm
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1. Beijing Research Center for Agriculture Standards and Testing, Beijing 100097, China
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Abstract  Soluble solid content (SSC), including sugar, acid, fibrin and mineral components, is a comprehensive index for eval-
uating the fruit maturity and quality, which can affect the taste, flavor and shelf life. Non-destructive and rapid detection of SSC
in watermelon is very important for determining the maturity and monitoring the internal quality during storage and transporta-
tion, and is helpful to improve production efficiency and market competitiveness of watermelon. For the rapid and non-destruc-
tive near infrared (NIR)-based detection of the watermelon SSC, many researchers have used near infrared diffuse transmission
method, which requires high light energy and high power transmission, and high power transmission will affect the internal qual-
ity. In contrast, the number of researches on near infrared diffuse reflectance method are relatively smaller. It has the advantages
of low light energy and low cost, which is in favor of miniaturization and portability of the instruments, and will avoid the fruit
quality changes caused by high power transmission. In this study, the greenhouse watermelon was used as the research object,
and the near infrared reflectance spectra were collected in the watermelon stem, navel and equator at near 976, 1 186 and 1 453
nm by using JDSU portable near infrared spectrometer. The models between watermelon SSC and near infrared reflectance spec-
troscopy were established by using partial least square regression (PLSR). Firstly, the sample collection of different parts in the
watermelon was divided based on the joint 2~y distances (SPXY) method, with SSC as y variables and spectral as x variables.
The samples distances were calculated by using x and y variables, and the watermelon samples were divided into 51 calibration
sets and 15 prediction sets. The SSC of the calibration sets has a wide distribution range, which covers that of the prediction
sets, and can increase the diversity and representativeness of samples and help to build a stable and reliable prediction model.
Secondly, the prediction accuracy of quantitative models between the near infrared reflectance spectroscopy and SSC in different
detection positions was investigated, and higher correlation and better prediction performance was found in the equator position
with prediction correlation coefficient of 0. 629 and root mean standard error of prediction of 0. 49%. The accuracy of the models
between SSC and near infrared spectra information in different watermelon positions was related with the spectrum collection
ways and the differences in growing area, variety and maturity. Therefore, the determination of the detection position in the wa-
termelon should be based on the actual situation in the model-building process. Finally, in order to improve the prediction accu-
racy of the models built for the watermelon equator, the spectra should be pre-processed with the model built for the watermelon
equator, and then normalize the results, based on which we can obtain the best prediction model of PLSR. The prediction corre-
lation coefficient was 0. 864 and the root mean standard error of prediction was 0. 33% . showing higher correlation and improved
prediction accuracy. In conclusion, the results indicated that the SSC of the greenhouse watermelon can be accurately predicted
based on detecting the equator position by near infrared reflectance spectroscopy. Therefore, it has the potential for improving
the rapid and non-destructive testing technology and developing small and portable equipment to detect watermelon SSC by near

infrared spectroscopy.
Keywords Watermelon; Near infrared reflectance spectroscopy; SPXY algorithm; Detection position; Soluble solid content
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