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Determination of water-soluble extracts and gentiopicroside in Gentianae
Radix et Rhizoma by portable near-infrared spectrometers
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Abstract: The objective of this study was to establish a quantitative analysis model for the content of water-soluble extracts
and gentiopicroside in Gentianae Radix et Rhizoma by near-infrared spectroscopy ( NIR). The content of gentiopicroside in
Gentianae Radix et Rhizoma was determined by high performance liquid chromatography (HPLC). The content of water-solu-
ble extracts in Gentianae Radix et Rhizoma was determined according to the 2201 general rules of four general rules of Chi-
nese Pharmacopoeia (2015 edition ). The near-infrared spectra of 90 batches of Gentianae Radix et Rhizoma samples were
collected and the optimal quantitative analysis models were established by partial least square method (PLS). The correlation
coefficient (R*) in the two models were 0.933 3 and 0. 950 5, respectively. The root mean square error of calibration ( RM-
SEC) were 0.732 7 and 0. 252 3, and the root mean square error of prediction (RMSEP) were 0. 690 6 and 0.234 2, respec-
tively. The average relative deviation was 0.06% and 0.30% , respectively. The results showed that the near-infrared spectros-
copy can be used for quantitative analysis of water-soluble extracts and active components in Gentianae Radix et Rhizoma. The
method is simple, easy to operate,fast and non-destructive,,and the results are accurate. The method has a broad application
prospect in quality control and online monitoring of Gentianae Radix et Rhizoma.
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Near-infrared spectra superposition diagram of 90 batches of Gentianae Radix et Rhizoma samples
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Table 1 The content of water-soluble extracts and gentiopicroside of samples(; £s)

TiH [EE S FE i oRfE I/ MAE i
Project Sample set Number of sample Maximum( % ) Minimum( % ) Content( % )
KPR ) ¥ 1E4E Calibration set 70 57.35 46.15 51.71 £2.24
Water-soluble extracts .
ISF4E Validation set 20 55.21 48.39 51.97 +1.83
A
RIS e iE4E Calibration set 70 7.14 3.64 5.41+1.14
Gentiopicroside
IGIFEE Validation set 20 6.77 4.11 5.56 +0.87
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Fig. 2 High performance liquid chromatography
VE AL e IE G IR OB (63 ] B A S RO AR (6% 18], Note: A. High performance liquid chromatography of gentiopicroside

reference substance; B. High performance liquid chromatography of the tested product.
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Table 2 Effects of different pretreatment methods on R* ,RMSEC and RMSEP of NIR model
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Table 3 Average recovery of validation set( water-soluble extracts)

Xt i 22 2916 10% LA A, P 2 40 X I 22 23 50l
0.06% \0.30% , BRI T AE K47

g MEH T_ﬁ‘i_ﬂ!'l{ﬁ éﬁXMﬁ?é_ ' *EX#%?_% ' ﬁi@*ﬁ‘ﬁfﬂﬁé '
No. Measured value Predictive value Aabsolute deviation Relative deviation ~ Average relative deviation
(%) (%) (%) (%) (%)
1 50.03 50.61 -0.58 -1.15 0.06
3 50.15 50.21 -0.06 -0.12
7 50.4 49.85 0.55 1.10
13 48.39 48.33 0.06 0.12
17 54.05 53.91 0.16 0.30
23 51.2 51.1 0.10 0.20
27 53.58 53.46 0.12 0.22
33 54.04 54.2 -0.16 -0.30
37 50. 69 50.77 -0.08 -0.16
43 51.1 51.04 0.06 0.12
47 51.31 51.03 0.27 0.53
53 54.3 54.34 -0.04 -0.07
57 50.34 51.12 -0.78 -1.54
63 51.9 51.61 0.29 0.56
67 53.41 53.36 0.05 0.09
73 55.21 55.28 -0.07 -0.13
71 53.21 53.54 -0.33 -0.62
83 49.21 49.16 0.05 0.10
87 53.22 53.16 0.06 0.11
90 53.6 53.85 -0.25 -0.47
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Table 4  Average recovery of validation set( the content of gentiopicroside)
s Wi B WA A N
No. Measured value Predictive value Aabsolute deviation Relative deviation deviation
(%) (%) (%) (%) (%)

1 5.54 5.93 -0.39 —-6.80 0.30

3 6.29 6.26 0.03 0.48

7 5.77 5.84 -0.07 -1.21

13 5.76 5.68 0.08 1.40

17 6.47 6.52 -0.05 -0.77

23 6.33 6.12 0.21 3.37

27 6.68 6.37 0.31 4.75

33 6.49 6.60 -0.11 -1.68

37 5.52 5.32 -0.20 -3.59

43 5.45 5.35 0.10 1.85

47 5.34 5.69 -0.35 -6.35

53 4.36 4.55 -0.19 -4.26

57 4.11 4.08 0.03 0.73

63 5.01 4.75 0.26 5.33

67 4.88 4.83 0.05 1.03

73 4.66 4.70 -0.04 -0.85

77 4.35 4.41 -0.06 -1.37

83 4.65 4.72 -0.07 -1.49

87 6.77 6.43 0.34 5.15

90 6.69 6.81 -0.12 -1.78
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