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Table 1

Results of quality indicators

for wheat flour samples

LD BRE BME CPYWE AR
W & im/UCD, 32.17  13.01  23.55 3.81
(2 896 333 539 72
WK 2/ % 84.2 54.5 63.9 6.2
F2E B[]/ min 49.80  2.45 15.90  10.24
LAY em® 236 22 84 4
FE{HE/mm 263 45 128 39
R S/BU 1060 226 468 123
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Table 2 Modeling results of different sample

set partitioning methods
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SPXY 0.9886 0.6619 0.8849 1.1966

o RS 0.6162 6.3868 0.4713 7.3186
*g"“;-nﬂi'ﬁj/ KS  0.6610 5.6084 0.5580 7.7184
SPXY 0.6889 5.6195 0.6010 6.9545

RS 0.9349 10.3669 0.930 1 12.5369

ﬁﬁjﬁﬁ“ KS  0.9370 12.1595 0.926 4 13.327 8
SPXY  0.9386 11.6022 0.901 0 12.993 4

RS  0.9538 8.1835 0.9139 12.2658

@fﬁ/ KS  0.9848 4.6608 0.9285 11.3614
SPXY 0.9605 8.0121 0.9160 9.8220

. RS 0.7317 59.0255 0.6190 62.777 6
?Ejjg%ﬁ KS  0.7921 59.8429 0.601 7 62.8316
SPXY  0.768 6 50.369 2 0.609 8 53.687 6

i NETE R G HEA T AR B, P 2 SR/ M IR AR T AT
G E T 2 A TR B AL BRSO AT 41 ARG % L, DT
AT LA R 9% D6 3T 21 A 6385 B8 76 SR S 1) =
B IS , SNV Fl MSC 325 FH T Bk AR it >R R I
RUBURL o3 A5 A3 51 7= A s > i 2l L 2
if DT, SNV F1 MSC T kb B )5 /9 35 21 40 Ot 35 7
1400 nm F1 1800 nm A 1% H5 AiF 6 B i B & ( D (%]
2b) .c) Fle) ) ; NOR ] LT 2140 G Bl 4 ik &2
—ANBRUESE L T BRAS R AR AE 22 18] B T d 29 A [



e, % TR MR AN EZ LR &SRR 55

T2 A2 B2 (WL 2d) ) 5SG RS- a] LA 341 O3RN AR T ZT ARG M 48 5 Rk B 3
AN TN Va2 M RS ) 5 ) TR B 2 LTAMNGIE HE ST 4 I B PLS (Rl ALY st A 2 5 il
5593 2T AT (R AR AR ( ILIR] 2£) ) P %3,
‘ 02 25
8} ol 2.0} /\
'n [ —_ N ~ 1.5_
6l 5 3 o)
Hi e g f\\ﬂ
4 il :
3 § ol § 0(5)' f\/v/
2l I 0.5}
800 1000 1400 1800 2200 2600 06?’00 1000 1400 1800 2200 2600 '300 1000 1400 1800 2200 2600
P /mm P /nm B i/nm
a) AR b) DT ¢) SNV
10 : 0.7 .
S0 S o0 J\
S 0% 2 o4 N o
B ol B o3} 4l
o 03 8 o2 31
01t O N
2001000 1400 1800 2200 2600 800 1000 1400 1800 2200 2600 800 1000 1400 1800 2200 2600
P /nm Pk /nm P /nm
d) NOR ¢) MSC ) SGE VI

B2 ESRISELINAEE R E R R A )G 0 L4 sk
Fig. 2 Raw near-infrared spectras of wheat flour and near-infrared spectras after different pretreatments
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Table 3 Results of PLS models with different pretreatment methods

febr  BULEJTE: RD RMSEC R, RMSEP|| igks  WUbFEJrEk R. RMSEC R, RMSEP
RALFE  0.9599 0.8545 0.8947 0.980 9 NOR  0.6268 6.1546 0.5134 7.6796
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> 1
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Table 4 Comparison of PLS regression prediction models after feature wavelengths selected by different methods

F8hR FRIE K BB T vk AR R’ RMSEC R RMSEP RPD
SR 1921 0.957 1 0.809 7 0.940 9 0.816 2 4.17
g A SPA 14 0.903 3 1.2159 0.943 0 0.802 0 4.24
B FER & it/ UCDe CARS 79 0.965 7 0. 664 1 0.964 1 0.636 5 5.34
UVE 221 0.9333 1.010 3 0.934 0 0.862 8 3.94
SE 1921 0.710 9 37.007 1 0.563 6 47.653 3 1.53
. SPA 12 0. 640 2 48.194 7 0.642 8 43.081 5 1.70
FERALA /s CARS 49 0.720 7 36.403 8 0.714 0 37.540 8 1.95
UVE 334 0.599 9 50. 267 0 0.582 6 56. 599 2 1.29
e 1921 0.990 5 0.580 3 0.9728 1.014 3 6. 14
N SPA 27 0.967 6 1.071 3 0. 966 2 1.130 4 5.51
WK/ % CARS 32 0.978 1 0.880 8 0.9755 0.963 0 6. 47
UVE 777 0.978 0 0.8819 0. 960 7 1.219 1 5.11
oo 1921 0.688 9 5.619 5 0.601 0 6.954 5 1. 60
] /min SPA 27 0.720 2 5.329 6 0.713 5 6.001 1 1.86
CARS 23 0.6753 5.741 4 0.682 4 6.204 7 1.80
UVE 530 0.582 2 6.5122 0.587 1 6.884 8 1.62
2EE 1921 0.935 1 10. 868 0 0.940 1 11.972'5 4.18
R TR o? SPA 15 0.911 2 11. 898 4 0.933 7 12.661 3 3.95
e CARS 16 0.936 4 10. 829 0 0.943 4 11.700 3 4.27
UVE 606 0.936 9 10. 030 0 0.929 5 13.053 9 3.83
2 1921 0.946 8 8.298 4 0.925 2 3.763 4 3.72
- SPA 15 0.974 0 6.4729 0.953 0 6.944 4 4. 69
SESHEE/ em CARS 28 0.964 5 7.598 0 0.936 0 8.106 3 4.02
UVE 156 0.944 9 9.463 0 0.928 3 8.578 7 3. 80
26 1921 0.763 3 38.017 3 0.719 1 49.2459 2.10
[ SPA 19 0.834 7 49.732 6 0.8055 46.813 2 2.21
TR /BU CARS 32 0.8432  43.3347  0.8283  41.1636  2.51
UVE 204 0.881 9 39.500 2 0. 686 9 55.581 0 1.86
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Fig. 3 Prediction results of various indicator models
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Abstract ; Based on near-infrared spectroscopy technology, combined with different preprocessing and characteristic
wavelength screening methods, partial least squares ( PLS) prediction models and overall prediction model were
established for indicators such as damaged starch content, falling number, water absorption rate, stability time,
stretching area, extensibility and maximum resistance. The results showed that detrend ( DT) was the best
preprocessing method for the prediction model of damaged starch content and water absorption rate, savitzky-gloay
(SG) convolutional smoothing was the best preprocessing method for the prediction model of falling number and
stretching area, and standard normal variable transformation (SNV) was the best preprocessing method for the
prediction model of extensibility and maximum resistance. Competitive adaptive reweighted sampling ( CARS)
could effectively improve the prediction accuracy of models for damaged starch content, falling number, water
absorption rate, stretching area and maximum resistance, with prediction determination coefficients of 0.964 1,
0.714 0, 0.975 5, 0.943 4 and 0. 828 3, respectively, successive projections algorithm ( SPA) had improved the
performance of stability time and extensibility prediction models, with prediction determination coefficients of
0.713 5 and 0.953 0, respectively. The overall prediction model had improved its predictive performance for
stability time, stretching area and maximum resistance, their residual predictive deviation increased from 1. 86,
4.27 and 2.51 to 2.43, 5.26 and 3. 11, respectively. In summary, near-infrared spectroscopy technology was
effective and feasible for a non-destructive and rapid detection of the quality characteristics of wheat flour.

Key words: wheat special flour; near-infrared spectroscopy; quality characteristics partial least squares; rapid

detection
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