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Research on the Brix content of fresh Armeniaca in suburbs of Beijing based
on portable spectroscopic rapid non-destructive detection method
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ABSTRACT: Objective To establish a quantitative analysis and prediction model for the Brix content of fresh
Armeniaca in the suburbs of Beijing, realize rapid non-destructive testing of the quality of fresh Armeniaca in the
suburbs of Beijing. Methods Diffuse reflectance spectral information of fresh Armeniaca in the suburbs of Beijing

was collected by a portable near-infrared spectrometer. The raw spectral data were preprocessed using multiplicative
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scatter correction (MSC), standard normal variable transformation (SNV), and Savitzky-Golay smooth (S-G). The
sample set was divided into calibration set and prediction set according to the ratio of 3:1 using Kennard-Stone
algorithm. The characteristic wavelengths of the spectrum were selected by the competitive adaptive reweighted
sampling (CARS) algorithm and the successive projections algorithm (SPA). A prediction model of Beijing fresh
Armeniaca Brix was established using the partial least squares regression (PLSR) algorithm. Results
model for the Brix content of fresh Armeniaca in Beijing suburbs established by the MSC+S-G+CARS+PLSR algorithm

The prediction

had better prediction accuracy, and the root mean square of calibration, correlation coefficient of calibration, root
mean square of prediction, and correlation coefficient of prediction of the model was respectively 0.3502, 0.9747,
0.4698, and 0.9616. Conclusion The prediction model of the Brix content of fresh Armeniaca in suburban Beijing
constructed based on the data of the portable spectrometer has high accuracy, which can quickly and accurately detect

the Brix content of fresh Armeniaca, and can realize rapid and non-destructive testing of the quality of fresh Armeniaca.

13 E

The theoretical basis and method guidance are provided for the quality detection of fresh Armeniaca.

KEY WORDS: fresh Armeniaca; Brix; portable; non-destructive detection; partial least squares regression
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Fig.1 Diffuse reflectance spectra of fresh Armeniaca in Beijing

AR A KR ATERY . A PR AR, 1
BCRGTRE R, VR SRR A3 A Ak R TV MERROK AL A
Yy, A HLIR AR A A A A, TR R 40 RE 22 Y SR
JREAR R T AR SRR, A AN P A SR AL ok T
PEREROL B T A A R o ZEIRBE B RPN RRE T
MR . #E BT
22 NEBHIEMACIEREREX S

P RESIE R AT . A MEZS . RIEDGEE
Jo 3 7 5L A PTgE p [R R S, B SR i S R
W, AR E BB 2 1 (AN FS DTS ) T 45575
FIUERYE . T RAIERETY R 1, ASBIFSE R MSC . SNV
1 S-G B ER AT IR BE . M 2 AT LU Y, MSC
Fl SNV X ELR G WAL BT, BAR KR 7ot RS
%, BSCHE h AT 1) A K SR AEAE, T MSC+S-G Fll
SNV+S-G BiibHR, R T 6k 2R A i, T
JCT B HE ) T B 1) S 2 1T ke 40 W 190 b PRV 1) £
9, B TS R A R BRI .



7984 B i R A R 2 1345
1.4 . 2.0 -
151
121
1.0L
1ol 05l
i =i
2 08¢ H 00t
= =
0.6+ 0571
~1.0}
04 sl
0.2 L L L L L L 1 | 2.0 L L n " L L " |
900 1000 1100 1200 1300 1400 1500 1600 1700 900 1000 1100 1200 1300 1400 1500 1600 1700
4 /nm I /mm
(a) MSC AR 5 i (b) SNV S S %
14, 20,
121 15
1.0}
Lot 0.5
i B
*F 08¢ 200t
= E 0.5
0.6 | I
~-10}
04} sl
0.2 . 1 . . . L . ) 20 1 . . . . . . )
900 1000 1100 1200 1300 1400 1500 1600 1700 900 1000 1100 1200 1300 1400 1500 1600 1700
P /mm I /mm

(c) MSCHS-GTRAL RIS Sk

() SNV+S-G AR #IF 3%

P2 AR A5 2 5 it i

Fig.2 Spectra after different preprocessing methods
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Table 1 K-S division sample set result statistics

e Y T ¢ S o Rl
/°Brix /°Brix  /°Brix
B Rty 27 12.8 15.7 14.0
B4R e 30 11.9 152 13.2
EFA 23 16.2 19.7 18.3
IR 8 12.7 14.7 13.6
TS JbgELLA 7 13.2 14.3 13.8
HEFAT 14 17.9 19.0 18.4

SR FEIAS [ (1 T4k 380 32 3 ST 4 K A U T B £ 2 1
FBERE Y PLSR BMAERY, 25403k 2 R, JRaRtiks
b MSC+S-G Ak 5 e @ iy SO A5 B4 R e if, RMSEP
FIR, 43124 0.4750 F10.9599, 55 AHEAT 1A B 4 7 (1 R 75
HAEE, R, 425 T 29.66%, RMSEP J§/> 1 61.25%, KR
P T TR ARG

#2 TREIFTRALIEF A PLSR FUMERZE Rig it
Table 2  Statistics of the results of the PLSR prediction models
established using different preprocessing methods

i REIE4E TN 4E
AL 307 v
RMSEC R, RMSEP R,

ARAbH 0.9059 0.8351 1.2261 0.7403
MSC 1.0281 0.7729 1.1279 0.7715
SNV 1.0365 0.7691 1.1450 0.7646
MSC+S-G 0.3969 0.9679 0.4750 0.9599
SNV+S-G 0.4112 0.9605 0.4958 0.9498

2.3 R AKTRE
2.3.1 CARS H =4 ek K ihik

CARS Frik AR S F5 K 7 (Monte Carlo, MC)RAEZEFE
PLSR #574 v [A] I 28 50248 X (K B9 728 ot s, RBRANE /N
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Fig.3 Characteristic wavelength selection maps of Beijing fresh
Armeniaca Brix based on CARS algorithm
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Fig.4 Characteristic wavelength selection maps of Beijing fresh

Armeniaca Brix based on SPA
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Table 3  Statistical results of establishing PLSR model based on different feature wavelength extraction algorithms

FAIE P I SR I I FHIE A Ak FRE RMSEC R RMSEP Ry
390 KAbFR 0.9059 0.8351 1.2261 0.7403
390 MSC 1.0281 0.7729 1.1279 0.7715
Feqb 390 SNV 1.0365 0.7691 1.1450 0.7646
390 MSC+S-G 0.3969 0.9679 0.4750 0.9599
390 SNV+S-G 0.4112 0.9605 0.4958 0.9498
56 Ak 0.7927 0.8743 1.0266 0.8137
35 MSC 0.6316 0.9157 1.0294 0.8183
CARS 38 SNV 0.5646 0.9364 0.8509 0.8714
19 MSC+S-G 0.3502 0.9747 0.4698 0.9616
31 SNV+S-G 0.3915 0.9651 0.4795 0.956
25 HAb 0.8316 0.8675 1.1136 0.7963
20 MSC 0.7526 0.8972 1.1159 0.8135
SPA 21 SNV 0.5946 0.9137 0.8841 0.8542
18 MSC+S-G 0.5372 0.9513 0.5646 0.9317
17 SNV+S-G 0.4735 0.9588 0.5137 0.9398
20 20
R=0.9747 R =0.9616
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Fig.5 Effecst of calibration set model based on
MSC+S-G+CARS+PLSR algorithm
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Fig.6 Effects of prediction set model based on

MSC+S-G+CARS+PLSR algorithm
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Table 4 Prediction results of Brix of 15 fresh Armeniaca
test samples

FA e FLIAH W s
G5 /°Brix /°Brix /°Brix
1 T AR 13.20 13.62 0.42
2 F A 14.60 14.16 0.44
3 AR 14.30 13.55 0.75
4 AR 13.90 14.34 0.44
5 A 13.50 14.14 0.64
6 JegEer 4y 13.40 14.02 0.62
7 Jegger 4y 13.50 13.43 0.07
8 dvgEar s 13.50 14.01 0.51
9 dvgga s 13.50 13.77 0.27
10 dvgga s 14.30 13.70 0.60
11 P A 18.50 18.92 0.42
12 FAF A 18.20 18.59 0.39
13 FATF A 18.60 18.65 0.05
14 A AT 17.90 18.03 0.13
15 KA 18.50 18.30 0.20

3 &
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