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Study on nondestructive detecting sugar content and pH value of
pear by using near infrared diffuse reflectance Spectroscopy

ZHANG Hai-liang, SUN Xu-dong, HAO Yong, LIU Yan-de

(School of Mechanical and Electronical Engineering . East China Jiao-Tong University  Nanchang,Jiangxi 330013,China)

Abstract: [Objective] The objectives of the study were to predict sugar content and pH value of pear
fruit by using the near-infrared diffuse reflectance (NIR) spectra. [Method] After three point windows
moving smooth treatment,the first derivative D1log(1/R) and multivariant scattering correction were used
to preprocess the primitive spectrum (350 —1 800 nm) of pear fruit respectively. Multi-linear regression
(MLR) , principal component regression (PCR) and partial least square (PLS) regression were taken to
build prediction models which were used to quantitatively analyze sugar content and pH value of pear fruit
respectively. [Result] The PLS model with Dllog(1/R) data treatment is prior to the other two ways
based on the comparative analysis. The results show that the correlation coefficients of sugar and pH value
are 0. 928 5 and 0. 858 4 respectively, and root mean standard error of sugar and pH is 0. 436 4 and 0. 120 5
respectively. [Conclusion) The research indicates that NIR spectroscopy could provide an accurate,reliable
and nondestructive method for assessing the internal quality index sugar content and pH value of pear
{ruit.
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Fig. 1 Schematic diagram of NIR measurement
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Table 1 Range,mean,and standard deviation of calibration and prediction data sets of samples
H B ("Brix) Sugar content pH

. ﬁgﬂ S -1 {H bR 22 W A bR 2

Group item 1 Mean Standard Mean Standard
Range .. Range o

value deviation value deviation

% IE4E Calibration set 7.50~14. 30 10. 780 1.174 4.426~6. 363 4.907 0. 260

Fi i 4 Prediction set 8.23~13.30 10. 828 1. 152 4.493~5.400 4.910 0.241

1.3 HREHBENLESHH

ABFFERT 3 SR 3 6 10 1 A B — B i A
Z B IE 3 b 9 A B 5 3% 110 9 M SR AT L
B, B MLR, PCR Hl PLS 3 Fh$ 2% 8 1F )5 ¥ 4y
BT, FHAS IERRA 38 5 AR 1R 22 (RMSEC) (Tl A
AR IR R 22 (RMSEP) FlAH & 22 80 (R) 1 451 74
AT GE 1. R {E# K, RMSEC fil RMSEP /)N,
& RS (1% 00 BE g A

2 HR50H
2.1 BB ENWE

BRI/ 2 RF Ml W R
A HOL 55 4 200 WD 00 7R He . B, R
SRS AT 11 AL T — B 043 0 2 T UM B2 I 3
BT ok 6 AR B A O 0T AR B 98U R
PLS AR 450 0% 2 B . 3L RS AT 40



130 P AL AR MRB 3 222 4R (A SRR 2 B 5 38 4
FH—Brfdosr ik @S py PLS BB R B Bl ge IR T ook 2 Mhisiab 3y (R 2) .
R2 AEEFLEAENFLRIEEF pH MEM PLS HESHENZ I
Table 2 Influence of the accuracy of PLS models with different spectral pretreatment methods
on pear fruit sugar content and pH
ZH i T4k By ' EEE%%& R RMSEC
Parameter Spectral pretreatment Principal Component

SEWE AL PR smoothing 6 0.890 1 0.652 4
i — B #4% First derivative 6 0.928 5 0.436 4
Sugar content s

Z LR IE . , 8 0.814 5 0.578 9

Multivariant scattering correction

-8 4b B smoothing 8 0.864 0 0.378 9
pH — B4k 4> First derivative 9 0.858 4 0.120 5

ZIOCHUARE 6 0.890 1 0.352 4

Multivariant scattering correction
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Table 3 Accuracy of comparative models using PLLS,PCR
and MLR methods to establish pear fruit sugar

content and acidity model

pem TR %
~ Modeling R RMSEC
Parameter
method
i PLS 0.928 5 0.436 4
Sugar PCR 0.830 2 0.610 4
content MLR 0.880 5 0.510 2
PLS 0.858 4 0.120 5
pH PCR 0.740 1 0.150 4
MLR 0. 8405 0.120 4
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Fig. 4 Calibration results of pear fruit sugar content and pH using PLS model
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Table 4 Comparative results of pear fruit sugar content
and pH using PLS,PCR and MLR model
S8 Efiﬁﬁi
) Modeling R RMSEP
parameter
method
PLS 0. 8140 0.709 5
T PCR 0.714 4 0.879 4
Sugar content
MLR 0.771 2 0.572 4
PLS 0.824 7 0.138 5
pH PCR 0.781 2 0.152 3
MLR 0.782 1 0.142 3
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