FETIRLAMEREEAR D E AR S e R E— %, BLUE, & M, & * 507+

hESES: S532 XEFRIRED: A XEHRS: 1672—3635(2021)06-0507-07
DOI: 10.19918/j.cnki.1672-3635.2021.06.004

ETIEAMEERADREEA RS EEMRERIE

F OBV maF, & %, B BT

(1. 212400 2. 150030 )

H E: BAERERITZOREENZ—, ATRGLLERRFHAE, HRANZORLTLEFBERNSF
By ZouAt. ZH S AP 411 B A F R E A, 4 InfraXact Lab B 3 20 9 3% AT AU A 2 L 8 AT Sk da s, F R
EARLF AT LR G R A F AT, B U 2o SR ARSRAR (WinISTID , R\ — M- F 8 2 F A2 (1,4,4, 1), AREESE
e A F AL - (SNV+ Detrend ) sx £ 20609 TRAL 22 77 %, 46 4B 34k & ) = 5 ik (Modified partial least squares, MPLS) =) )23 K
METLAERE RO RAETHRELINEARER , 3TN LA 09 s M2 AT T 3038 . 3% AR 47 /£ 4R £ (Standard error of
calibration, SEC). X X447 % £ (Standard error of cross—validation, SECV)#» X L IaE48 % £ 44 (1 minus the variance ratio,
1-VR) % %] % 0.566. 0.632420.912. 97 MBI fAf 56 A T o3t de Bo-F 5 £ b 69 & & 4 B RA TN 5 AL F L2
HANR A A 0931, AYAALLPRESTHARTAMNE LA I REFEOREE.

KW LHE; ®RaOf; Lasbitk; AR

Establishment of Potato Protein Content Calibration
Model Based on Near Infrared Spectroscopy

LI Zan"*, GAO Hongxiu?, JIN Ping?, SHI Ying**
(1. Jiangsu Vocational College of Agriculture and Forestry, Zhenjiang, Jiangsu 212400, China;
2. College of Agronomy, Northeast Agricultural University, Harbin, Heilongjiang 150030, China )

Abstract: Potato is one of the most important food crops in the world. In order to improve the efficiency of potato
quality breeding, 411 potato tuber samples of various varieties planted in some years and places with large differences
in protein content were selected as materials, and were scanned by InfraXact near infrared spectroscopy (NIRS)
analyzer and their protein contents were also determined by national standard chemical method. The near infrared
calibration model of potato tuber protein content was established by using the near-infrared calibration software (WinISI IIl),
the preprocessing method of the best combination of mathematical treatment of the first derivative (1,4,4,1), standard
normal variate and detrend (SNV + Detrend) transformation, combined with the modified partial least squares (MPLS)
regression technology, and the accuracy of the prediction model was verified. The standard error of calibration (SEC),
standard error of cross-validation (SECV) and 1 minus the variance ratio (1-VR) of the calibration was 0.566, 0.632 and
0.912, respectively. A ninety-seven set of samples were selected for external validation, and the correlation coefficient
between model prediction and the chemistry value for protein content of potato tubers was 0.931, suggesting that the
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near infrared spectral analysis technology could be used to determine the protein contents in potato tubers.
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Figure 1 Near infrared spectrogram of potato samples
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Figure 2 Histogram of protein contents of potato test samples
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Table 1 Chemical analysis of protein content calibration and validation sets

WMoy f/MAE SEYNIER SEIE brifEz FEAEL
Constituent Minimum Maximum Mean Standard deviation Number of sample
SEBREE Calibration 6.77 23.21 12.29 2.20 311

B E4E Validation 7.16 19.54 12.52 2.19 100

®2 DREFAFESERRESY

Table 2 Parameters of calibration model for potato protein contents

2y EFEARLL EAERATEWRE ERRERERERE e SCURIEIRZE 3 URTEAE DG R
Constituent N Mean Est.Max SEC SECV 1-VR
Protein 295 12.315 18.692 0.566 0.632 0912
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Figure 3 Correlation analysis between near infrared predicted value and chemical analysis value
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Table 3 Comparisons of values measured by chemical analysis and near infrared predicted
FEST S b A1 Tt {EL 2R IRIE FERL S (lasdicl B RIUEIEN AR IR
Sample No. Chemical analysis value  Predicted value ~ Absolute error Sample No. Chemical analysis value ~ Predicted value  Absolute error
1 10.31 10.81 -0.50 51 13.65 12.85 0.80
2 11.40 11.69 -0.29 52 7.68 7.69 -0.01
3 12.26 12.58 -0.32 53 8.44 8.95 -0.51
4 14.57 14.96 -0.39 54 10.46 10.19 0.27
5 14.24 14.52 -0.28 55 10.39 11.65 -1.26
6 9.32 9.82 -0.50 56 10.12 10.33 -0.21
7 13.69 14.08 -0.39 57 12.35 12.78 -0.43
8 12.45 12.10 0.35 58 18.55 18.02 0.52
9 10.13 11.57 -1.44 59 13.26 13.77 -0.51
10 14.63 14.97 -0.34 60 9.22 8.42 0.80
11 14.37 14.84 -0.47 61 9.52 9.62 -0.10
12 10.98 11.90 -0.92 62 14.24 14.16 0.08
13 11.93 11.82 0.11 63 15.48 15.93 -0.45
14 12.71 12.90 -0.19 64 13.27 12.89 0.38
15 13.49 14.23 -0.74 65 11.59 11.44 0.15
16 13.69 13.15 0.54 66 14.76 15.52 -0.76
17 14.29 14.43 -0.14 67 11.57 11.53 0.04
18 13.46 13.65 -0.19 68 14.70 14.20 0.50
19 13.10 13.05 0.05 69 12.60 11.81 0.79
20 11.96 12.50 -0.54 70 9.41 10.42 -1.01
21 11.21 10.77 0.44 71 13.98 13.58 0.40
22 11.80 11.97 -0.17 72 12.71 11.87 0.84
23 10.43 10.54 -0.11 73 11.36 10.43 0.93
24 10.31 9.50 0.81 74 11.24 11.79 -0.55
25 14.93 14.68 0.25 75 7.16 6.16 1.00
26 14.18 15.13 -0.95 76 10.54 10.77 -0.23
27 11.67 12.02 -0.35 71 8.74 9.25 -0.51
28 14.36 13.79 0.57 78 12.42 11.86 0.56
29 11.44 10.82 0.62 79 13.24 11.56 1.68
30 15.65 15.51 0.14 80 11.11 11.65 -0.54
31 12.55 14.25 -1.70 81 12.25 12.81 -0.56
32 16.05 15.12 0.93 82 13.59 14.21 -0.62
33 10.98 11.21 -0.23 83 13.16 13.22 -0.06
34 12.35 12.87 -0.52 84 9.86 10.49 -0.63
35 12.04 10.82 1.22 85 19.54 15.89 3.65%
36 15.15 13.93 1.22 86 16.46 16.77 -0.31
37 15.45 14.68 0.77 87 11.40 11.07 0.33
38 17.08 17.23 -0.15 88 10.65 10.30 0.35
39 9.97 10.61 -0.64 89 12.12 14.91 -2.79%
40 15.84 15.46 0.38 90 9.22 10.12 -0.90
41 9.94 10.31 -0.37 91 14.59 14.62 -0.03
42 14.10 14.25 -0.15 92 13.95 14.48 -0.53
43 13.20 13.25 -0.05 93 13.42 13.34 0.08
44 10.95 11.02 -0.07 94 12.52 12.45 0.07
45 13.04 11.28 1.76 95 12.48 11.94 0.54
46 12.67 11.92 0.75 96 10.56 10.76 -0.20
47 12.97 12.68 0.29 97 13.35 13.41 -0.06
48 13.05 12.51 0.54 98 12.97 14.97 -2.00%
49 14.89 14.03 0.86 99 11.70 11.54 0.16
50 11.76 11.91 -0.15 100 11.32 11.25 0.07
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