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[ Abstract ] Objective: To establish a new method for fast determination of forsythiaside A content in
different Forsythiae Fructus by using near infrared spectroscopy, and provide new ideas for quality analysis of this
Chinese medicine. Method: Content of forsythoside A in Forsythiae Fructus was determined by using HPLC
method prescribed in 2010 Chinese Pharmacopoeia, and simultaneously the near infrared spectroscopy was
combined with partial least squares ( PLS) to establish the quantitative calibration model of forsythoside A in
different Forsythiae Fructus. Result; The correlation coefficients ( R>) of forsythoside A in the quantitative
calibration model was 0. 994 89; the validation coefficients ( R*) was 0.997 0; and root mean square error of
calibration ( RMSEC ) was 0. 182. The model had well prediction results. Conclusion: This near infrared
spectroscopy method is convenient and accurate and suitable for rapid determination of the content of forsythoside A
in different Forsythiae Fructus.
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Fig.1 HPLC chromatogram of Forsythoside A sample
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Table 1 Determination of 122 Forsythiae Fructus samples results %

FEMGS M HEMGS EE HEasS EH

CCEMifR)  WREE A (ZEMN&R)  BREF A (MR PR A
1 4.22 42 8.24 83 7.69
2 4.18 43 7.53 84 7.97
3 3.95 44 7.76 85 7.87
4 4.07 45 8.28 86 8.88
5 4.09 46 8. 10 87 8.85
6 4.23 47 8.20 88 8.88
7 4.28 48 8.04 89 8.77
8 4.24 49 8.28 90 8.74
9 4.22 50 8.33 91 7.60
10 4.23 51 8.37 92 7.70
11 4.26 52 8.15 93 7.85
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BBET KW HBRT &8 EART 58

(ZERNEL) BRI A (ZEMNAL)  BETF A (EENE)  ERTF A
12 4.27 53 7.94 94 7.45
13 4.23 54 8.19 95 7. 64
14 4.05 55 8.45 96 8.09
15 4.15 56 8.21 97 7.96
16 4.24 57 7.57 98 7.51
17 4.25 58 8.24 99 7.74
18 4.24 59 8.08 100 7.98
19 4.14 60 8.01 101 8.16
20 4.21 61 8.38 102 8.43
21 4.24 62 8.15 103 8.27
22 4.21 63 8.12 104 8.18
23 3.88 64 8.13 105 8.05
24 4.00 65 8.26 106 6.91
25 4.05 66 8.12 107 7.07
26 4.17 67 7.66 108 7.08
27 4.15 68 7.25 109 7.09
28 4.20 69 7.39 110 6.97
29 4.18 70 7.55 111 7.20
30 4.25 71 7.61 112 7.49
31 4.19 72 7.75 113 6.16
32 4.22 73 7.33 114 6. 66
33 3.81 74 7.52 115 7.24
34 4.06 75 7.56 116 7.30
35 4.09 76 7.40 117 7.50
36 4.09 71 7. 40 118 7.20
37 3.96 78 7.52 119 7.62
38 4.17 79 7.36 120 7.29
39 4.23 80 7.75 121 7.61
40 4.08 81 8.02 122 7.81
41 8. 18 82 7.98
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Fig.2 Original near infrared reflectance spectra of 122 samples
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Table 2 Sample distribution of calibration set and validation set %
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Table 3 Influence of different pretreatment methods on the
performance of quantitative model >
1

S T4 B R>  RMSEC RMSECV RMSEP %’
Constant 0.994 87 0.1820 0.26005 0.1360 l
MSC 0.99420 0.1940 0.25527 0.1250
MSC + First Derivative 0.996 24 0.1560 0.499 81 0.1520 S

0 EX g 15

MSC + Second Derivative 0.998 48 0.0993 0.282 10 0.4780

SNV + First Derivative + Norris  0.994 89 0.182 0 0.153 89 0.089 8

SNV + Second Derivative +  0.989 56 0.260 0 0.259 65 0.214 0

Norris

x4 BEEBRIIEEEH N
Table 4 Influence of different spectral ranges on the performance of

quantitative model

e L em ! R? RMSEC RMSECV ~ RMSEP
4008.11 ~11 998.92 0.99482  0.170  0.317 15  0.200 0
4084.38 ~11 015.96 0.99431  0.208  0.27424 0.186 0
4050.48 ~10 160.10 0.99424  0.196  0.26571  0.158 0
4067.43~9194.09  0.99325  0.206 0.270 82 0.151 0
4008.11 ~8490.76  0.99489  0.171  0.26895  0.096 1
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Fig. 3  NIR spectroscopy first derivative spectra of Forsythiae

Fructus sample at above process methods
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Fig. 4 Relevance between training set RMSECV and the

principal components
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Fig.5 Relevance between predicted values and reference values
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Fig. 6 Relevance between prediction absolute error and

reference values
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%5 NIRBil{ES HPLC S EMELE

Table 5 Comparison between NIR predicted values and HPLC
reference values %
HPLC NIR HPLC NIR
No. No.
Z%(H A Z%H (A
1 4.18 4.24 17 7.39 7.25
2 4.23 4.27 18 7.61 7.55
3 4.23 4.14 19 7.33 7. 46
4 4.25 4.24 20 7.56 7.48
5 4.21 4.10 21 7. 40 7.42
6 4.17 4.11 22 8.02 7.87
7 4.18 4.13 23 7.87 7.91
8 4.09 4.13 24 7. 60 7. 60
9 4.09 4.19 25 7.85 7.88
10 8. 18 8.04 26 7.74 7.89
11 8.10 8.08 27 7.98 7.95
12 8.28 8.27 28 8.05 8.05
13 7.57 7.54 29 7.49 7. 60
14 8.01 7.84 30 7.50 7.70
15 8.12 8.20 31 7.81 7.87
16 7. 66 7.67
3 g
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