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Establishment of near-infrared discriminant model of five Cruciata Gaudin
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Abstract : Setting the 5 Gentiana species-G: straminea, G. dahurica, G. macrophylla, G. crassicaulis, G. officinalis-as the
research objects. Near-infrared combined with chemometrics were used to build two discriminant models. Model 1 was to dis-
criminant authentic Radix Gentiana Macrophyllae from falsify ;model 2 was to distinguish 5 different species. And the cluster
analysis was also proceeded to make a comparison. Model 1 was taken to optimize modeling approaches and spectral process-
ing methods. Finally, two modéls were established by discriminant analysis, with no-smoothing first-derivative spectra. And
the recognition rates and predietion rates of two models were all 100% . The NIR absorbance was analyzed by cluster analy-
sis. The result showed that cluster analysis could discriminant authentic gentiana from adulterants exactly, but could not i-
dentify 5 different species. The analysis indicated that discriminant models have more practicability and accuracy. They can
provide a rapid and scientific method on clinical medication safety and effectiveness of Radix Gentiana Macrophyllae.
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Table 1 Sample numbers of calibration and validation sets of discriminant model 1
GBS FEAEE () kS () peS
Species Calibration set Validation set Sum
1E S22 FL Authentic Radix Gentiana Macrophyllae 48 24 72
AEIE B ZE I Audelterant Radix Gentiana Macrophyllae 32 15 47
M. Sum 80 39 119
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Note:a:NIR spectra of G siraminea ;b: NIR spectra of G. dahurica;c:NIR spectra of G. crassicaulis;
d:NIR speetra of G. macrophylla ;e ;NIR spectra of G. officinalis
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Fig.1 NIR spectra of five cruciata gaudin
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Table 2 Results of discriminant models by different processing methods
o AUIES BIES pel
s P e
Modeli ach Recognition rate Prediction rate Sum
odeling approac (%) (%) (%)
Distance match 77.50 74.36 76.47
Discriminant analysis 98.75 100. 00 99.12
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Table 3 Results of discriminant models by different spectral processing methods
A e o \
Spectrogr: ) . Recognition rate Prediction rate Sum
pectrogram processing (%) (%) (%)
JE % Original spectra 98.75 100. 00 99.12
— 54X First derivative spectra 100. 00 100. 00 100. 00
5% Second derivative spectra 98.75 97.44 98.32
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Table 4 Result of discriminant models by different smoothing methods
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TG No smoothing 100 100 100
SG g SG 98.75 100 99.12
Norris Y5 Norris 98.75 100 99.12

2.2.2 EZISbFIAIARA 695 5

HRAE DA 130 45 5, I 2140 F AR g 5y b,
I M discriminant analysis , YA 3 71—y
FEROE EILCRR - AR BT O i AL B AR 1
PN 100% , T 2k 100% , 158 W Ffr 2 52 2 255
R RAF, AT LIRSS 6 1F i 28 J0 M AR IE a2 Uk T
F5

TERE SR TE e HEDR 0 R ok R AR 2,

45 Fh UMY AL S LT IR3E (n = 3) B =
A TQ Analysis FRAEE N F HIAA 2, ]I T 5 FP &
AT DI o AT, BEALPEIE 2/3 A i
YIRAE, 173 FE MBS UESE, 5 Fh 2 JUL AR 5l 2
B e B T (2 5) o ARYEBA 1 @By
AR 2004 HE 45 )7 ¥ discriminant analysis , i
AEFR T B G R A B G RN 227 1 b B
R R PO 85 T < 25 38 3 T 100%

x5 HE2ERERBIFEFEMME

Table 5 Sample numbers of calibration and validation sets of discriminant model 2

GBS YIZRAE () ESE () )53

Species Calibration rate Validation rate Sum
FRAETL G. straminea 21 11 32
INBETL G. dahurica 6 3 9
HIZEZETL G. crassicaulis 8 4 12
ZI0 G. macrophylla 13 6 19
HEEIL G. officinalis 32 15 47
& Sum 80 39 119
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Fig.2  Near-infrared diseriminant model of gentiana
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Table 6  The first three principal components of Near-infrared discriminant model

ESr TTHkAE E e
Principal components Contribution rate( % ) Accumulating contribution rate( % )
1 72.566 72.566
2 19. 060 91.625
3 4.091 95.717
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Fig. 3 Cluster analysis result of all samples
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Note:M means G. straminea, XQ means G. dahurica, C means G. crassicaulis, Q means G. macrophylla, H means G. officinalis
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