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Optimization of model for rapid detection of moisture and reducing sugar in
Pucheng semen coicis powders by near infrared spectroscopy
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ABSTRACT: Objective To establish a near infrared spectroscopy rapid detection model of moisture and reducing
sugar in Pucheng semen coicis powders. Methods The near infrared spectra of Pucheng semen coicis powders
samples were collected, and the original spectra of the samples were pretreated by 6 kinds of different methods. The
partial least squares (PLS) quantitative analysis model of the Pucheng semen coicis powders were established in the
range of 10000-4000 cm™'. Results The spectral bands (5944-5590 cm™") of the optimal model for moisture content
were determined after the pretreatment of the original spectrum with standard normal variate (SNV) in Pucheng
semen coicis powders. The principal factor number was 7, the correction determination coefficient of calibration (R,?)
was 0.9904, and the root mean square error (RMSEC) was 0.0631. The spectral bands (9845-7386 cm™') of the

optimal model for reducing sugar content were determined after second derivative (SD) pretreatment. The principal
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factor number was 6, RC2 was 0.9998, and the RMSEC was 0.0187. Under the above conditions, the determination

coefficient of prediction (sz) for moisture and reducing sugar content were 0.9902 and 0.9989, respectively, and the

root mean square of prediction error (RMSEP) were 0.0693 and 0.0698, respectively. Conclusion It has been

verified that this model can realize rapid and nondestructive detection of moisture and reducing sugar content in

Pucheng semen coicis powders.
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Table 1 Calibration set and validation set parameters of semen
coicis powders

Eistan WH e FHE% ERREU%
IEHE  11.30~13.47 12.43 4.62
Koy &
BIFSE 11.42~13.44 12.31 4.65
IESE  0.74~2.98 2.03 3.28
S B
BAESE 0.83~2.78 1.96 3.13
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Fig.l NIS of Pucheng semen coicis samples (n=30)
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Table 2 PLS regression model results of moisture in semen
coicis powders under different pretreatments

T B vk FHFE R’ RMSEC
None 4 0.9316 0.170
MSC 5 0.9732 0.108
SNV 5 0.9812 0.088
I1stD 2 0.9434 0.156

SD 3 0.9699 0.114
SG 5 0.9731 0.108
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RMSEP 43514 0.0631 1 0.0187, RPD 4351y 9.6 #1 12.4.
T8 o B B AR A HLA WS, BRSSO K A A SR
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Table 3 PLS regression model results of reducing sugar in semen
coicis powders under different pretreatments

T B 7 i FHFH R’ RMSEC
prediction, R,%)N 0.9902, HiiF#4 /5 (root mean square of
prediction error, RMSEP)A 0.0693; i JFUHH & 5 I8 jIEAR Y None 4 0.8923 0-420
R,” 4 0.9989, RMSEP 2 0.0698., Z5H 0, ABF5 T 437 MSC 1 0.8863 0.431
TG
IstD 1 0.8794 0.443
3 4% SD 4 0.9971 0.0704
AT AR R B X R, FRI T AT ATLL5 > : 08563 08
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Table 4 Modeling results in characteristic bands based on optimal spectral pretreatment
ety AR HGE R /om™ I G T Ak R RMSEC RPD FH T
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A JFRE 9845~7386 SD 0.9998 0.0187 12.4 6
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Fig.2 Linear graph of PLS regression correction model for moisture and reducing sugar content in semen coicis powders after
screening with characteristic bands



5519 1 VFRIRE, S5 THISHGE R M /K 43 RO IO X 3T 21 AP i HR s T A 3 £ 1k 7615
a 135 b 275 ~
—— KA R IE R R A RERE A B IEAR BRI MR
B Yeatb*X 250 b B YeaibrX
RE AR S
13.0 | il 0.01045+0.01499
#IE  -0.29976+0.288 225 L K% 099236000734
A% 1.02178+0.02327 RMSEP " 0.0698
RMSEP 0.0693 o Rp2 0.9989
< Rp2 0.9902 X 200
@ 125 | |
P o175 |
= :
= @ 150 |
E 120 F
125 |
sk 1.00 |
1 1 1 1 J 075 1 1 1 1 1 1 1 J
11.5 12.0 12.5 13.0 13.5 075 1.00 125 150 1.75 200 225 250 275
SEBRE/% SEBME/%
3 Zead REAE DR BEH R I 0K A H K 4 IR JFORE 5 FE 0 PLS [8] U 56 AR 0 28 1 [

Fig.3 Linear graph of PLS regression validation model for moisture and reducing sugar content in semen coicis powders after
screening with characteristic bands
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