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ABSTRACT; AIM
acetylalismol B and 23-acetylalismol C in Alismatis Rhizoma decoction pieces. METHODS  The near-infrared

To establish the near-infrared spectroscopy quantitative models for moisture, 23-

spectroscopy (NIRS) data were collected in 95 batches of decoction pieces, after which drying method was adopted
in the content determination of moisture, HPLC was applied to determining the contents of 23-acetylalismol B and
23-acetylalismol C, the quantitative models were established by partial least squares method combined with feature
extraction algorithms. RESULTS  The model training determination coefficients were 0.952 6, 0.958 1 and
0.920 8, along with the prediction determination coefficients of 0.930 0, 0.905 2 and 0.906 4, the residual
prediction deviations (PRD) of 4. 00, 3. 58 and 3. 46, and the root mean square error ratios of prediction values to
calibration values (RMSEP/RMSEC) of 1. 15, 1. 11 and 1. 06, respectively. CONCLUSION The quantitative
models based on NIRS exhibit good prediction effects, which can be used for the rapid quality detection of Alismaiis
Rhizoma decoction pieces.

KEY WORDS:; Alismatis Rhizoma; decoction pieces; moisture; 23-acetylalismol B; 23-acetylalismol C; near-

infrared spectroscopy ( NIRS) ; quantitative models
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Tab.1 Results for content determination of moisture, 23-acetylalisol B and 23-acetyl alisol C

23-Z k5 23- L BEF

*®1
N e v
G gy CIE I CI
EEE B/% 158 C/%

1 8.783 0.230 0.016 6 || 25 8.932
2 9.291 0.233 0.0120 || 26 8.691
3 9.052 0.197 0.0194 || 27 9.140
4 9.275 0. 249 0.014 7 || 28 9.429
5 8. 861 0. 182 0.0177 1 29 9.179
6 8. 815 0.235 0.0187 || 30 9.103
7 9.586 0.224 0.0174 || 31 9.203
8 9. 045 0.216 0.0189 | 32 9.106
9 8.939 0. 196 0.0154 || 33 9.343
10 8.861 0.192 0.0126 | 34 9.560
11 8. 644 0. 168 0.019 1 35 9.028 0
12 8.656 0. 199 0.0197 | 36 8.914
13 9.263 0.223 0.016 5 37 8.697
14 10.567 0.254 0.017 2 || 38 9.475
15 9.385 0.244 0.0158 || 39 9.045
16 9.764 0.237 0.0170 || 40 9.381
17 8.987 0. 199 0.0186 || 41 8.701
18 8.913 0.216 0.017 7 || 42 9.558
19 8.721 0. 196 0.0186 || 43 10.235
20 9.068 0. 226 0.018 3 || 44 10.983
21 9.271 0.197 0.0156 | 45 9.835
22 9.173 0. 244 0.0187 || 46 7.912
23  9.165 0.234 0.0194 || 47 10.331
24 9.179 0.233 0.018 1 48 9. 886

Y51 B/% 151 C/%
0.224 0.017 4
0.222  0.0222
0.234  0.0191
0.242  0.017 3
0.228 0.0155
0.204 0.0200
0.210 0.0183
0.224 0.018 4
0.193 0.0139
0.178 0.0172
0.180 0.016 0
0.170  0.0210
0.185 0.0212
0.184  0.0200
0.217 0.0227
0.205 0.014 3
0.250  0.020 1
0.183 0.017 1
0.193  0.0179
0.170  0.016 0
0.209 0.0147
0.207  0.020 4
0.259 0.0177
0.196 0.018 4

s kg IR IO L g 2GR 23-CRGE

Bl B/% EEE C/% EREB/% EEE C/%
49 10.031 0.208 0.017 1 73 9.607 0.203 0.0155
50 10.593 0.209 0.019 1 74 9.048 0.202 0.0157
51 8.458 0.233 0.0180 1 75 9.359 0.215 0.0157
52 9.614 0. 244 0.016 7 || 76 10.210 0.200 0.014 3
53 10.043 0.215 0.0140 || 77 8.966 0.218 0.0154
54 10.580 0.201 0.0147 | 78 9.369 0.214 0.016 6
55 10.641 0.191 0.0142 1| 79 9.267 0.229 0.016 6
56 8.200 0.272 0.0159 || 80 8.790 0.239 0.018 0
57 8.581 0.218 0.0184 || 81 9.012 0.224 0.018 5
58 9.958 0.254 0.021 8 82 9.220 0.215 0.017 3
59 9.856 0. 236 0.016 3 83 9.629 0.218 0.015 6
60 9.870 0.229 0.0140 || 84 9.545 0. 230 0.014 8
61 10.219 0.242 0.0156 1 8 9.772 0.239 0.0157
62 10.600 0.205 0.0170 || 86 9.983 0.220 0.016 1
63 10.849 0.208 0.0146 || 87 10.124 0.216 0.0150
64 9.145 0.221 0.0170 || 88 10.878 0.210 0.017 3
65 9.847 0.239 0.016 3 || 8 9.039 0. 250 0.019 2
66 9.989 0.216 0.016 7 90 10.838 0.211 0.018 1
67 10.050 0.215 0.0156 || 91 9.714 0.235 0.0152
68 9.911 0.213 0.0174 || 92 9.395 0.241 0.0150
69 10.762 0.204 0.0189 || 93 8.802 0. 258 0.0199
70  9.409 0. 226 0.0187 || 94 9.869 0.231 0.014 7
71 10.129 0.229 0.017 5 95 10.998 0.205 0.016 3
72  8.976 0.241 0.016 8
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Fig. 1

decoction pieces before pretreatment
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Tab.2 Effects of different pretreatment methods on PLSR models
e . N “ VIIEE RS TR 4R
Eiz1 2 Ik ERTH R RMESC o RMESP PRD  RMSEP/RMSEC
KAy RAW 11 0.916 0 0.001 834 0.7452 0.003 232 2.07 1.76
SG 11 0.901 2 0.002 176 0.789 8 0.002 521 2.13 1.15
MSC 9 0.897 3 0.002 135 0.807 3 0. 002 439 2.32 1. 14
SNV 10 0.940 1 0. 001 603 0. 808 0 0. 002 999 2.12 1.87
1D 4 0.973 8 0.001 097 0.746 5 0. 002 587 2.32 2.35
SG+1D 4 0.943 8 0.001 478 0. 666 4 0.003 731 1.88 2.52
MSC+1D 2 0.836 0 0. 002 566 0.630 3 0.003 477 1.70 1.35
SNV+1D 2 0.8225 0.002 516 0.730 0 0.002 971 2.33 1.18
0SC 10 0. 866 8 0.002 124 0.622 8 0.003 782 1.97 1.78
Nor 12 0.9559 0.001 662 0.783 8 0. 002 891 2.02 1.73
23-LBEFIERE B i RAW 13 0.916 2 0. 000 061 07 0.654 0 0.000 119 4 1.71 1.95
SG 13 0.880 0 0. 000 075 66 0.490 6 0.000 121 8 1.43 1. 61
MSC 9 0.718 4 0. 000 097 15 0.607 0 0.000 124 7 1. 89 1.28
SNV 11 0.904 4 0. 000 068 03 0. 661 7 0. 000 100 2 1.85 1. 17
1D 4 0.9237 0. 000 061 54 -0.844 9 0.000 164 0 1. 11 2. 66
SG+1D 6 0.963 1 0. 000 042 39 -0.647 2 0.000 181 6 1.07 4.28
MSC+1D 3 0.853 5 0. 000 076 99 -1.265 3 0.000 172 0 1.26 2.23
SNV+1D 3 0.784 0 0. 000 094 53 -1.894 2 0.000 181 0 1.08 1.91
0SC 11 0.807 6 0. 000 087 54 0.4190 0.000 141 4 1.51 1.61
Nor 12 0.910 8 0. 000 063 32 0.588 6 0.000 116 6 1.74 1.84
23-ZBEEEE C it RAW 12 0.789 2 0. 000 008 446 0.390 2 0.000 013 93 1.56 1. 64
SG 13 0. 808 9 0. 000 008 198 0.445 3 0.000 013 02 1.62 1.58
MSC 10 0.8215 0.000 007 395 -0.01729 0.000 015 43 1.58 2.08
SNV 13 0.969 1 0. 000 003 764 0.352 8 0. 000 012 96 1.46 3.44
1D 4 0.953 8 0.000 004 390 —-1.088 5 0. 000 020 49 0.99 4. 66
SG+1D 5 0.901 3 0.000 006 299  -1.844 1 0. 000 020 77 0.97 3.29
MSC+1D 3 0.8820 0.000 007 074  -0.808 8 0.000 018 55 0.94 2.62
SNV+1D 3 0. 868 7 0.000 006 485 -4.6721 0. 000 023 86 0.99 3.68
0SC 11 0.790 9 0. 000 008 671 0.384 1 0.000 010 12 1.69 1.16
Nor 12 0.918 9 0. 000 005 673 0. 082 07 0.000 014 32 1. 45 2.52
1.6 0.0207
3 0.0154
L4 N,/ R J 0.010.
i /\/\' ol /\f\ # 0.005
£ . | R 1 | R 0.000
& //\\N & o ”/\/\/‘ B 0.005
o o~ . _// -0.0101
1 0,015
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Fig.2 NIRS spectra for Alismatis Rhizoma decoction pieces after pretreatment
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Tab.3 PLSR model parameters for characteristic wavelengths

plER S SRIES RMSEP/
e IS WRE % EH T PRD
ik ji B e RMESC R>p RMESP RMSEC
Koy E i RAW-PLSR 1557 11 0.916 0 0.001 834 0.7452 0.003 232 2.07 1.76
MSC-CARS-IRIV-PLSR 73 9 0.9526 0.001429 0.9300 0. 001 649 4.00 1. 15
MSC-ICO-PLSR 466 9 0.8536 0.002446 0.8343 0. 002 623 2.32 1.07
MSC-UVE-PLSR 762 9 0.8115 0.002 666 0.804 1 0. 002 475 2.59 0.92
23-Z RIS RE B & RAW-PLSR 1557 13 0.916 2 0.000 061 07 0.6540 0.000 1194  1.71 1.95
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Fig.3 Results for characteristic wavelength selection of moisture content
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Fig. 4 Results for verification tests of quantitative models
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