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Rapid Determination of Costunolide and Dehydrocostus Lactone
in Radix Aucklandiae by Near-Infrared Spectroscopy

LEI Jing-wei, FAN Ming-yue, GUO Yan-li,BAI Yan" ,ZHANG Qiang, XIE Cai-xia
Henan University of Traditional Chinese Medicine ,Zhengzhou 450046 ,China

Abstract: This paper mainly studied the application of near infrared spectroscopy for rapid determination of costunolide
and dehydrocostus lactone in Radix Aucklandiae. Through collecting near-infrared spectra of Radix Aucklandiae by Nico-
let 6700 NIRS spectrometry,the quantitative model of costunolide and dehydrocostus lactone was created by partial least
square (PLS) analysis using the quantification value obtained by HPLC as reference. The developed quantitative model
was verified by the unknown samples. The results showed that the correlation coefficient ( R”) ,the root- mean-square er-
ror of calibration (RMSEC) and the root-mean-square error of cross-validation (RMSECV) of the quantitative model of
costunolide and dehydrocostus lactone was 0.9783,0. 161 and 0. 374, respectively ;the correlation coefficients of predic-
tion (r*) and the root-mean-square error of prediction (RMSEP) was 0. 9546 and 0. 162, respectively. The developed
method was simple, quick , accurate ,and it can be applied for the rapid determination of costunolide and dehydrocostus
lactone in Radix Aucklandiae.
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Table 1  Sample distribution of calibration set and validation set
. R ity R R/MHE SR
K N . -
umber Maximun Minimum Mean
Sample
of sample (%) (%) (%)
FEIE4E 66 6.92 3.32 4.78
LianE S 20 5.90 3.94 4.90
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Fig. 1 NIRS spectra of 86 Radix Aucklandiae samples
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Table 2 Total content of costunolide and dehydrocostus lactone in 86 samples

o4 At A v At A

(%) (%) (%) (%)
1 4.97 23 5.68 45 5.94 67 3.94
2 5.62 24 4.26 46 5.10 68 3.60
3 4.31 25 5.94 47 5.23 69 4.87
4 5.10 26 5.67 48 4.70 70 5.11
5 4.55 27 4.57 49 5.75 71 4.25
6 5.37 28 3.78 50 5.00 72 3.90
7 5.63 29 4.76 51 4.87 73 3.81
8 5.36 30 5.26 52 4.62 74 6.29
9 4.92 31 5.14 53 5.38 75 4.58
10 4.74 32 4.82 54 5.35 76 4.23
11 5.46 33 5.30 55 3.84 77 5.20
12 4.67 34 4.27 56 4.87 78 4.36
13 5.05 35 5.46 57 4.77 79 5.62
14 5.59 36 4.81 58 4.08 80 3.64
15 4.96 37 5.90 59 3.84 81 4.48
16 6.92 38 4.60 60 4.09 82 4.97
17 3.96 39 5.53 61 4.26 83 3.64
18 5.52 40 3.91 62 4.29 84 3.32
19 5.59 41 5.21 63 4.01 85 3.38
20 5.35 42 3.65 64 3.82 86 4.37
21 6.28 43 4.68 65 4.41
22 4.64 44 5.17 66 4.59
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Table 3  Different Pretreatment Methods on Performance of quantitative models

ST AN H T i LBV BIE¥ 72 T Ty 22

Preprocessing methods R? RMSEC RMSEP
Constant( J¢) 0.9686 0.193 0.365

MSC( ZITHUN K IE) 0.9764 0.168 0.411

SNV (#rfE)A—1k) 0.9758 0.161 0.529

SNV + First Derivative (— [-5%1) 0.9587 0.221 0.274
SNV + Second Derivative( — [} 5:%%) 0.9783 0.161 0.162
MSC  + Second Derivative ( B 5%%0) 0.9757 0.17 0. 166
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Table 4 The influence of different spectral ranges on R* and

RMSECV
HEE (em™ ) LB A B A LB IERY J5 2
Spectral range R? RMSECV
4030.29 ~11955.21 0.7287 0.690
6047.77 ~10290. 86 0.8329 0. 660
5112.58 ~8134.53 0.9783 0.374
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Fig. 3 RMSECYV values changed with the changing of princi-
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Table 5 NIR predicted values of 20 validation set

HPLC &8 NIR i N N 3 N
- A NIR BN g 00 e mman ey 2
Reference Predicted ) )
Number r RMSEP
values% value%
1 5.37 5.26
2 5.05 4.90
3 5.59 5.39
4 4.96 5.17
5 4.26 4.59
6 5.26 5.15
7 5.14 4.99

8 4.81 4.94
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9 5.90 5.94
10 4.60 4.68 0.9546 0.162
11 5.53 5.62
12 5.23 5.25
13 5.35 5.20
14 4.08 4.00
15 4.29 4.23
16 3.94 4.16
17 4.87 4.55
18 5.11 5.04
19 4.36 4.18
20 4.37 4.30
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