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Rapid Determination of Water-extract in Jingutongxiao Pills by Near-infrared Spectroscopy
ZHANG Qiang, BAI Yan, LEI Jing-wei”, XIE Cai-xia, FAN Ming-yue, HU Xiao-li ( Henan University of
Traditional Chinese Medicine, Zhengzhou 450046, China)

[ Abstract | Objective: To rapid determine the content of water-extract in Jingutongxiao pills by near-
infrared spectroscopy (NIRS) combined with partial least squares (PLS). Method: The near-infrared spectra was
associated with the content of water-extract in Jingutongxiao pills, and the spectral pretreatment method and
modeling interval were studied. The quantitative analysis model of water-extract in Jingutongxiao pills was
established by combining the NIRS with PLS. Result: The 98 samples of the quantitative analysis model for
correlation coefficients ( R*), root mean square error of calibration ( RMSEC) and root mean square error of
predication ( RMSEP) were 0.983 26, 0.21 and 0.22, respectively. 18 validation samples of real value and
prediction value of the mean relative deviation is 0. 09% . Conclusion: It is feasible to rapid determine the content
of water-extract in Jingutongxiao pills by NIRS and PLS.
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Fig.1 Near-infrared spectrograms of 98 batches of Jingutongxiao

pills samples
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Table 1 98 batches of Jingutongxiao pills’s water-extract content

%

No. JKE ¥ No. K2 No. JKEHH| No. K&
1 38.72 || 26 37.75 || 51  40.49 || 76  40.78

2 38.76 27 38.45 52 40.91 71 40. 59
3 38.91 28 39.33 53 41.40 78 39.22
4 38.53 29 38.55 54 40.22 79 40.13
5 37.95 30 38.35 55 40.75 80 41.35
6 38.55 31 39.37 56 40. 54 81 40.13
7 36. 64 32 39.55 57 41.67 82 39.43
8 37.74 33 38.92 58 41.18 83 39.92
9 38.16 34 38. 64 59 41.27 84 39. 80
10 38.52 35 39.31 60 41.03 85 39.61
11 38.07 36 39. 66 61 41. 44 86 39.82
12 38.97 37 39.47 62 40. 10 87 39.12
13 37.54 38 40. 64 63 40.71 88 40. 29
14 37.71 39 39.94 64 39.88 89 39.19
15 38.09 40 40. 30 65 41.30 90 39.13
16 38.28 41 39. 86 66 40. 31 91 39.90
17 37.39 42 40. 41 67 40. 11 92 39.51
18 39. 04 43 39.71 68 40.23 93 38.28
19 39.18 44 40. 34 69 40.24 94 38.05
20 39.15 45 40.72 70 40. 14 95 38.71
21 38.35 46 40. 89 71 40. 04 96 37.60
22 38.78 47 38.90 72 40. 54 97 38.85
23 38.04 48 41.10 73 40.97 98 38. 81

24 38.40 49 41. 04 74 40.95

25 38.23 50 41.25 75 41. 63
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Table 2 Range of water-extract content of samplesin calibration set

and validation set of Jingutongxiao pills %
) o i
Bfh A - —

SN e /ME S B {1
1 IE 4 80 41.67 36. 64 39.59
IR 4R 18 41.25 37.71 39.39
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Table 3 Effect for predictions of quantitative model established by

different spectral pretreatment methods

Hei% AL By R? RMSEC RMSEP
First Derivative (— i 5:%%) 0.906 52 0.49 0.42
First Derivative + ND 0.980 17 0.23 0.20
SNV + SG( Savitzky-Golay %) 0.937 56 0. 40 0. 30
SNV + Second Derivative + SG 0.996 14 0. 10 0.37
SNV + Second Derivative + ND 0.983 26 0.21 0.22
Second Derivative 0.991 67 0.15 0.61
Second Derivative + SG 0.978 95 0.24 0.33
MSC( £ JTE UL IE) +SG 0. 939 49 0. 40 0.32
MSC + First Derivative + SG 0.916 06 0. 46 0.30
MSC + Second Derivative + SG 0.996 19 0.10 0.37
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Table 4 Effect of spectral range selection

e L em ™! R? RMSEC RMSEP
4 014.56 ~ 10 461.75 0.987 38 0.18 0.17
5790.52 ~7 894.81 0.868 52 0.57 0.46
4161.63 ~6 849.60 0.975 50 0.25 0.20
4161.63 ~ 10 059. 83 0.997 06 0.09 0.36
4161.63 ~8 697.39 0.983 26 0.21 0.22
4 000.00 ~8 697.39 0.974 06 0.26 0.26
6 253.17 ~8 697.39 0.985 78 0.19 0.66
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Fig.2 Near-infrared spectra after pretreatment
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Fig.3 Effect of the main factor number on the RMSECV

2.4 ERIPYHEST 98 {3 AEShis ] TQ Analyst 8.0
AT A, SR B SNV + Second Derivative + ND i &b
PRy GG T 4 161,63 ~8 697.39 cm ',
832 A 1L, AR IE S R S AT IR IE  R” H
0.983 26, RMSEC >} 0.21, RMSEP Jy 0. 22, i il {&
5 EAEAR G WL 4, F00I0 (B 5 B S {H AR G PR
ToU A 55 SR Y D 22 WL S, AT LA N (E S
ELEARHE T, BB BR AL

2.5 BIRUAGESIE R 18 0 Bk AR AR AL Y I L1 A0 Ok
T ARIE RS, SO HOK B Y A e R S A
SE AT I, SR WL AR S, O B A R I 22 R
0.09% ,7EiR2ZEJEHE Z N, a] LUF & it o B L U i



5521 555 4 HESSEAFFERE Vol. 21, No. 4
2015 42 A Chinese Journal of Experimental Traditional Medical Formulae Feb. ,2015
g Corr. Coeff.: 0.98326 RMSEC: 0.210 0' 22’*H3‘éﬁﬁ% b %ﬁiﬂuﬁ%ﬁiﬁttﬁ%%’iﬁaﬂ

YUE/%

37

37 HEAA/% 42

B4 MNESEZEMNERX

Fig.4 Correlation diagram between prediction values and reference

values
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Fig.5 Deviation diagram of predicted values and reference values
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Table 5 Prediction values of Jingutongxiao pills detected by near-

infrared quantitative model %
[FATE R HH (e AH XS i 22
6 38.55 38.59 0.04
14 37.71 37.78 0.07
15 38.09 38.17 0. 08
16 38.28 38.08 -0.19
21 38.35 38. 64 0.28
28 39.33 39.40 0.07
33 38.92 39.00 0. 08
40 40. 30 40. 14 -0.16
50 41.25 40. 96 -0.29
54 40.22 40.52 0.30
71 40. 04 40. 30 0.26
72 40. 54 40. 38 -0.16
74 40.95 41.18 0.23
76 40.78 41.18 0.40
81 40.13 40. 00 -0.13
94 38.05 38.27 0.22
95 38.71 38.76 0. 05
98 38. 81 39.20 0.39
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