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[ Abstract | Objective: To establish a rapid and environmentally-friendly method to determine the
moisture content in Ligustri Lucidi Fructus by using near infrared spectroscopy ( NIRS) combined with partial least
squares (PLS). Method: The reference values of water content in samples were obtained by oven-drying method,
and the near infrared spectral data of the samples was collected by Nicolet 6700 NIR spectrograph. Then the
quantitative analysis model of moisture content in Ligustri Lucidi Fructus was established by partial least square
(PLS) and this model was validated by unknown samples. Result: The correlation coefficient of cross-validation
(R*) of the established quantitative model for moisture content was 0.986 87; the root-mean-square error of
calibration (RMSEC) was 0. 199; the root-mean-square error of cross-validation ( RMSECV) was 0. 246 41. The
validation set prediction correlation coefficient (R*) was 0.956 6, and the root-mean-square error of prediction
(RMSEP) was 0.220. Conclusion; This method is simple, rapid, accurate, and non-polluting to determine the
content of moisture in Ligustri Lucidi Fructus.
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Fig.1 Near infrared reflectance spectra of 97 samples
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Table 1 Moisture content of 97 samples %
No. Koy No. Koy No. Ky
1 8.51 34 7.88 67 9.94
2 8.34 35 5.96 68 9.42
3 8.46 36 6.09 69 9.53
4 13.34 37 5.97 70 9.30
5 12.43 38 7.34 71 9.31
6 9.56 39 7.48 72 9. 69
7 9.45 40 7.24 73 9.42
8 9.39 41 7.44 74 9.79
9 11.15 42 7.43 75 9. 64
10 11.02 43 7.16 76 9.18
11 10. 50 44 7.40 77 9.75
12 9.59 45 7. 66 78 9. 60
13 9.62 46 7.05 79 9. 44
14 9.00 47 7.54 80 9.37
15 7.99 48 7.20 81 9.34
16 8.91 49 7.19 82 9.39
17 8.45 50 8.71 83 9.26
18 8.38 51 9.21 84 8.94
19 8.52 52 9.01 85 9.14
20 8.28 53 9.35 86 9.11
21 8.35 54 9.11 87 9.20
22 8.18 55 9.28 88 9.04
23 9. 60 56 9.20 89 9.38
24 8.98 57 9.11 90 9.13
25 9.30 58 9.37 91 8.89
26 8.37 59 9.32 92 8.92
27 8.09 60 9.38 93 9.24
28 8.37 61 9.46 94 8.79
29 6.62 62 9.77 95 8.58
30 6.83 63 9.18 96 8.55
31 6.62 64 9.13 97 8.92
32 8.02 65 9.32
33 7. 80 66 9.38
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Table 2 Content distribution of calibration and validation set for
moisture content %
Ff i FF it 2 RRMHE fR/ME 3
R IE 4 73 13.34 5.96 8.88
LianE:S 24 9.94 5.97 8.65
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Table 3 Effects of different pretreatment methods on quantitative

model performance

ek Ak B R? RMSEC RMSEP RMSECV
Constant 0.98779 0.192  0.235 0.241 50
MSC + First Derivative 0.993 45 0.141  0.232  0.285 38
MSC + Second Derivative 0.994 97 0.124  0.457 0.565 34
SNV + Second Derivative 0.99506 0.122  0.458 0.566 52
SNV + First Derivative 0.993 38 0.142  0.236 0.276 53
MSC + ND + First Derivative  0.986 87  0.199  0.220  0.246 41
MSC +ND + 0.98320 0.225 0.262 0.293 68
Second Derivative
MSC +SG + First Derivative  0.992 69 0.149  0.230  0.275 60
MSC + SG + Second Derivative 0.985 77  0.207  0.315  0.425 22
SNV +SG + First Derivative ~ 0.992 72 0.149  0.235 0.271 73
SNV +SG + Second Derivative 0.986 73  0.200  0.312  0.414 42
SNV +ND + First Derivative  0.986 25 0.204  0.218 0.247 57
SNV + ND + Second Derivative 0.995 15  0.121  0.238  0.250 60
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Table 4 Effects of different spectral range on R> and RMSECV

e 3 FEl/em ! R RMSECV
4126.92 ~8 134.86 0.624 04 1.031 27
4253.85~9 117.82 0.986 87 0.246 41
5169.03 ~ 10 388.90 0.985 95 0.247 75

2.3.3 FWABRERE JH PLS BEE LA E
AR R A, T 0 BRI s R R (Y O 5 A B R
W, 4 PLS K74k 8 Bf RMSECV #/y, hy fie ff
I G S

1.3

RMSECV

!

— —

(=]
0 ERs 20

B2 RMSECV EREMSHEL
Fig.2 RMSECYV value with different factors for moisture
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Fig. 3  Correlation between NIR predicted and reference values

for moisture
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Fig. 4 Deviation between NIR predicted and reference values

for moisture
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Table 5 Comparison of NIR predicted and reference actual values

for moisture %
No. 2% T (A
1 7.34 7.51
2 7.48 7.43
11 7.20 7.17
14 9.21 8.99
18 5.97 6. 13
30 9.13 9.20
33 9.94 9. 86
42 9.18 9.47
43 9.75 9.56
45 9.44 9.21
46 9.37 9. 67
51 6.62 6.73
58 9. 60 9.24
60 9.30 9.24
61 8.45 8.81
64 9.00 8.84
72 9.39 9.33
74 8.09 8.09
82 9.10 9.08
85 9.33 9.10
89 9.47 8.92
90 8.83 9.00
91 8. 60 8.91
95 7.80 7.82
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