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[ Abstract | Objective; To establish a better near infrared quantitative model for quality control of

Glycyrrhizae Radix et Rhizoma of components ( moisture, total ash, liquiritin and glycyrrhizic acid) in liquorice,
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in order to realize rapid detection. Method: The contents of moisture, total ash, liquiritin and glycyrrhizic acid
were determined in 97 samples based on the methods set forth in Chinese Pharmacopoeia. Meanwhile, the near
infrared spectrum was scanned using near infrared spectroscope. R software was used to screen out the spectral
pretreatment and build the quantitative models. Result; The optimum spectral pretreatment method for establishing
the near infrared quantitative model of moisture and liquiritin was the first order derivative. For moisture, the
correlation coefficients of test and validation were 0.930 0 and 0.929 9, and the root mean square errors were
0.243 2 and 0. 203 8, respectively. For liquiritin, the correlation coefficients of test and validation were 0. 930 3
and 0. 907 6, and the root mean square errors were 0.093 9 and 0. 128 9, respectively. The optimum spectral
pretreatment method for establishing the near infrared quantitative model of total ash was MSC. The correlation
coefficients of test and validation were 0. 926 5 and 0.917 7, and the root mean square errors were 0. 109 6 and
0.103 7, respectively. The optimum spectral pretreatment method for establishing the near infrared quantitative
model of glycyrrhizic acid was SNV. The correlation coefficients of test and validation were 0. 918 1 and 0.915 7,
and the root mean square errors were 0.274 8 and 0.236 0, respectively. Conclusion: In this study, a better
near infrared quantitative models for quality control of components of Glycyrrhizae Radix et Rhizoma were

established, with a high accuracy, which laid a foundation for rapid detection of the components in Glycyrrhizae

Radix et Rhizoma.
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Table 1 Distribution information and content of quality control components in 97 Glycyrrhizae Radix et Rhizoma

250 i) FEA /A K5/ % K53/ Y H /% H R/ %
WUESE  HON ST TR R AR 79 0.96 ~5.05 3.17 ~4.76 1.52 ~3.08 1.92 ~6.07
WK HAR AN T E FE BT 18 1.79 ~4.21 3.26 ~4.38 1.55 ~2.87 2.02 ~4.76
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Fig.1 Near infrared spectrum of Glycyrrhizae Radix et Rhizoma

3 HIESH

3.1 R4 AMGIEEE WAL E SR OPUSS. 5 B f4:

Xof A4 UCH FE 21 A0 65 43 o 3 AT R i — Ak,

MSC,SNV, B S50, W S50 + MSC, — [ S5 +

K1, ZH2E + K EIH b + e,

By %k + SNV, — By 4k, — By S %0 + MSC, — [
- 178 -

Ab PR, — B S8 + SNV T AL B, S 0 4% 3 20 40 6 i
MBS

3.2 /DRI AN E A R R FpRE
1 e /N A AR . 97 AN REAR v 79 AN SRy i
EREAR 18 AE R BGIEAE RE AR HEAT SRS, DL U 2y
iR 22 (RMSEP) , M 4R #H ¢ R (Rp) , 28 L E
UE )5 % 22 (RMSEC) , B ME L AHOC R EU(Rv)
Fabm , 0 1 A BR A WAL B vk AT AR

4 HEREVWR

4.1 HEAUKFIELAIERER EAIEIES
AN [ T 42k 3 7 92 Ak 3 T B T oK a3 g 240 E
HREEE L 20 U LT A6 RS 22— B S5 BT b
B, EREFECR 7,860 H B oK 4 B i AT R R D
T A, IR A OC R ALK 0.930 0, I 4 7 AR
BN 0.243 2, HISUFEAH KL RECHN 0.929 9,58 X
B E 7 AR AR 22 0 0.203 8, HLi ik 4 K% 06 3F 4 1)
HH 2 R BR300 A 56 2 5008 00 15 O AR R
22 YR AN, B LA B 1 T £ o 1
— B T BT Ak B AR A At T Ak B AR
SR, B, H K o i e/ e T AT A0 A
RIDIESE 7 A F W OGS4 — B S 8 ab 31 1
SRV S TEAR ) B - Nt o i =R (S TR R
HEM R WA 2,

4.2 HEHEIRSITLAIEEES TLatiE
28R A B v Ak B R R R o e T AT A
FE AL LR 3, UT AT AN IS B 4 K R ) —
LA MSC Ab PR, 32 50k 43 3 0 17 FL1S % H
IR G i A A e /D e B A A M K
ZHU R0 0.925 3 F10.926 5, Fii ) 7 AR 15 2% 43
124 0.110 5 F10. 109 6, H 56 31F 5 41 6 R 500 3 K



525 B4 9 W)
2019 45 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol.25,No.9
May,2019

#2 AEREMAEEHEKAS R

Table 2 Partial least squares modeling parameters of moisture in Glycyrrhizae Radix et Rhizoma based on different spectral pretreatment

BRNZRERSYH

AL B 7 F S H Rp RMSEP Rv RMSECV
NS 14 0.901 5 0.288 4 0.883 6 0.262 7
KiH—1k 12 0.876 1 0.323 6 0.848 6 0.299 6
MSC 12 0.892 8 0.3010 0.863 0 0.2850
SNV 13 0.880 3 0.3180 0. 866 1 0.281 8
TSR 5 0.868 4 0.333 4 0.863 1 0.284 9
TS % + MSC 8 0.911 5 0.273 5 0.892 8 0.2521
TS5 + SNV 8 0.913 0 0.271 1 0.8725 0.274 9
TSR+ REIH—1k 7 0.909 5 0.276 5 0.892 3 0.2527
TR+ K E— 1k + PR 7 0.916 8 0.265 1 0.877 0 0.270 0
— B S5 7 0.930 0 0.2432 0.929 9 0.203 8
— B8+ MSC 7 0.893 3 0.300 2 0. 909 2 0.2320
— B S8 + SNV 7 0.930 9 0.3010 0.910 3 0.230 7
— W FE + R EH—1k 7 0.9213 0.257 9 0.9118 0.228 6
— B S+ REE A PR 7 0.914 2 0.269 2 0.910 7 0.230 1
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Fig.2 Linear relationship between real value and prediction value

of partial least squares model
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Table 3 Partial least squares modeling parameters of total ash in Glycyrrhizae Radix et Rhizoma based on different spectral pretreatment

Ak B 7 s FHFE Rp RMSEP Rv RMSECV
K kb B 12 0.910 2 0.121 1 .889 9 0.119 9
Sg a1k 17 0.9253 0.110 5 911 1 0.107 7
MSC 15 0.926 5 0.109 6 917 7 0.103 7
SNV 11 0.923 2 0.112 1 .901 9 0.113 2
R 6 0.909 9 0.1213 . 7619 0.176 3
— W58 + MSC 7 0.934 7 0.103 3 . 861 2 0.134 6
Z K%+ SNV 7 0.9339 0.103 7 . 864 3 0.133 1
TR REA 1k 6 0.9139 0.118 6 .874 8 0.127 8
TR+ K H— + P AR 6 0.917 1 0.116 4 8911 0.119 2
— 9% 10 0.9315 0.105 8 . 880 3 0.1250
— B 9%+ MSC 8 0.933 5 0.104 3 905 1 0.1113
— W S8k + SNV 8 0.9329 0. 104 7 . 903 4 0.1123
— W FH+ REH 1k 8 0.930 7 0.106 4 913 3 0.106 4
— WS+ REE L+ P AL 11 0.9339 0.103 9 . 8825 0.1239

x4 FEREFRLBERHEGFHEERRN _-REBESH

Table 4 Partial least squares modeling parameters of liquiritin in Glycyrrhizae Radix et Rhizoma based on

different spectral pretreatment

AL B 7 F ST E Rp RMSEP Rv RMSECV
A4k 9 0.919 8 0.100 7 . 899 4 0.134 5
KiH—1k 9 0.909 8 0.106 9 . 884 4 0.144 2
MSC 9 0.920 8 0.100 2 .894 3 0.137 8
SNV 9 0.918 3 0.101 7 . 902 7 0.132 3
ZBr 5 6 0.853 4 0.136 3 8595 0.158 9
B 58 + MSC 7 0.919 2 0.101 2 8925 0.139 0
W58 + SNV 7 0.916 8 0.102 7 . 891 1 0.139 9
NS S VS TR 14 6 0.886 0 0.120 2 . 8819 0.1457
ZBr R R A+ P AR 6 0.899 4 0.1129 .871 0 0.1523
— B 55 8 0.930 3 0.093 9 .907 6 0.128 9
— B S % + MSC 7 0.912 2 0.105 5 .901 5 0.133 1
— B S8k + SNV 7 0.9113 0.106 0 .904 6 0.131 0
— S+ KR —1k 4 0.906 5 0.108 8 .874 6 0.150 2
— I FH+ KA+ A 8 0. 904 7 0.109 8 .891 4 0.139 8
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Table 5  Partial least squares modeling parameters of glycyrrhizic acid in Glycyrrhizae Radix et Rhizoma based on different spectral
pretreatment

oAb £ 75 12 ESLHAE5 Rp RMSEP Rv RMSECV
R db 3 19 0.919 9 0.2717 0.907 3 0.247 5
KA —1k 17 0.920 6 0.270 6 0.886 7 0.273 6
MSC 14 0.920 1 0.2715 0.909 4 0.244 7
SNV 14 0.918 1 0.274 8 0.915 7 0.236 0
“H SR 9 0.823 3 0. 403 6 0.828 5 0.336 7
T F 4L+ MSC 8 0.9253 0.262 3 0.868 8 0.294 4
B S %+ SNV 8 0.923 2 0.266 2 0.873 6 0.289 0
ZH S+ KEBH—1k 10 0. 868 9 0.347 7 0.879 0 0.282 8
S R R A 1 9 0.885 0 0.3256 0.892 7 0.266 2
— % 10 0.934 2 0.246 4 0.903 8 0.2521
B S5k + MSC 10 0.940 8 0.233 6 0.867 6 0.295 8
— B S8 + SNV 10 0.938 5 0.238 0 0. 868 8 0.294 5
— %+ R IH—1k 10 0.938 2 0.238 7 0.847 0 0.317 9
— B R E+ R AL+ S AL 10 0.934 3 0.246 1 0.858 4 0.305 8
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