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Grade Standard of Glycyrrhizae Radix et Rhizoma

CAI Guang-zhi, ZHAO Ling, WANG Sha-sha, GONG Ji-yu"
( School of Pharmaceutical Science, Changchun University of Chinese Medicine, Changchun 130117, China)

[ Abstract ] Objective: To explore the correlation between the characters and chemical constituents of
Glycyrrhizae Radix et Rhizoma through the analysis of characters and main chemical constituents of Glycyrrhizae
Radix et Rhizoma, and establish the grade evaluation criteria of Glycyrrhizae Radix et Rhizoma, so as to provide
reference for the quality evaluation and quality control of Glycyrrhizae Radix et Rhizoma. Method: Correlation
analysis, principal component analysis and cluster analysis were carried out for appearance and intrinsic indexes of
Glycyrrhizae Radix et Rhizoma. Result: Class [ of Glycyrrhizae Radix et Rhizoma: the diameter of big end was
more than 1.60 cm, middle circumference was more than 3.76 cm, inner core chromaticity b° was more
than13. 88, outer skin chromaticity a* was more than 37. 61, glycyrrhizin content was more than 1. 13% , with no
worm, rot and impurity. Class Il of Glycyrrhizae Radix et Rhizoma: the diameter of big end was 1.39-1. 60 c¢m,
the middle circumference was 3.09-3.76 cm, the inner core chromaticity b~ was 10.22-13.88, the skin
chromaticity a® was 35.57-37. 61, glycyrrhizin content was 0.69% -1. 13% , with no worm, rot and impurity.
Class I of Glycyrrhizae Radix et Rhizoma: the diameter of the big end was 1.08-1.39 cm, the middle

circumference was 2. 41-3.09 cm, the inner core chromaticity b* was 5. 16-10. 22, the skin chromaticity a* was
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29.19-35.57, glycyrrhizin content was 0. 55% -0. 69% , with no worm and rot. Substandard Glycyrrhizae Radix et
Rhizoma : the diameter of the big end was lower than 1. 08 ¢cm, the central circumference was lower than 2. 41 cm,
the inner core color b* was lower than 5. 16, the outer skin color a” was lower than 29.19, and glycyrrhizin
content was lower than 0.55% . Conclusion; The grade evaluation standards established in this paper include

appearance and intrinsic indexes, with scientific, comprehensive and practical characteristics. It can be used for

the grade evaluation of Glycyrrhizae Radix et Rhizoma medicinal materials.
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Table 1 33 batches of Glycyrrhizae Radix et Rhizoma sample information

e 7 Hh B it W 7 1 EilR=2
GC-01 S NEE = gcz12-20170916 GC-18 o e = gcd3-20170816
GC-02 R INEE = gezel 20171015 GC-19 BT LB = gcd3-20171016
GC-03 GRiN=E7 - 221220170812 GC-20 B L = gcd3-20171016
GC-04 NSRS - gezl1-20171018 GC-21 B e BB = gcd3-20170816
GC-05 ERINEE. = gczl1-20170818 GC-22 T Sk B gcd3-20171015
GC-06 S e — gcz11-20170916 GC-23 B e L - gczc3-20170817
GC-07 LREM = gczI2-20170816 GC-24 i L — gczc3-20170915
GC-08 M - 221220170916 GC-25 S B — gcz¢3-20170917
GC-09 BRI - 221220170916 GC-26 T LR = gczc3-20171017
GC-10 LM = gczI2-20171016 GC-27 N - gczc2-20170817
GC-11 Holr B v - gczl1-20170918 GC-28 S — gczc3-20170917
GC-12 oty e 7 = gezl1 20171018 GC-29 NEn — gezc2-20170915
GC-13 H i B ve — gczl1-20170818 GC-30 SEann - gc2c2-20170812
GC-14 H B v - gezl1-20171018 GC-31 NEan = gczc2-20170912
GC-15 How B v = gczl1-20170818 GC-32 NEEn = gczc2-20171015
GC-16 Hw B v = gcz11-20171018 GC-33 SEnn - gczc2-20171015
GC-17 Hw B v — 22120170918
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Fig. 1 HPLC map of glycyrrhizin, ammonium glycyrrhizinate,

Glycyrrhizae Radix et Rhizoma sample
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Table 2  Determination of Glycyrrhizae Radix et Rhizoma of 2
contents % K4 HEBHABSEEENE
EiiR/ o H iR EIRVe H o H i Table 4 Chromaticity determination of inner core and outer skin of
GCOl  0.521  1.837 || GCA8  0.588 2.271 Glycyrrhizae Radix et Rhizoma
GC-02 0.488 1.521 GC-19 0.536 2.216 P €0 3 b B ()5
E11R/8
GC-03 0.553 2.069 GC-20 0.464 1.495 L* b* L” a”
GC-04 0.678 2.202 GC-21 0.675 1.902 GC-03 32.67 5.57 72.54 29.19
GC-05 0.550 1.728 GC-22 1.070 2.237 GC-04 30. 43 7.79 70. 07 32.66
GC-06 1.238 2.284 GC-23 0.713 2.141 GC-06 25.26 13.65 66. 38 38.23
GC-07 0.562 1.569 GC-24 1.058 2.263 GC-08 29.76 10.22 68. 69 35.57
GC-08 0.631 2.165 GC-25 1.127 2.203 GC-09 32.83 5.38 73. 11 30. 89
GC-09 0.556 2.116 GC-26 0.515 2.179 GC-12 29. 64 9.87 68. 83 30.99
GC-10 0.466 1.379 GC-27 0.761 2.367 GC-13 30. 12 8.26 63.13 31.24
GC-11 0.473 1.265 GC-28 1.110 2.150 GC-14 29.99 9.51 68.76 33.07
GC-12 0.752 2.231 GC-29 1.083 2.180 GC-15 31.22 7.19 70. 85 32.33
GC-13 0.551 2.144 GC-30 0.824 2.342 GC-16 34.58 4.37 76. 64 27.45
GC-14 0.591 2.084 GC-31 0.577 2.352 GC-17 24.09 15.32 64. 68 35.14
GC-15 0.667 2.112 GC-32 0.620 1.890 GC-18 33.81 5.45 75.52 28.07
GC-16 0.526 2.022 GC-33 0.536 2.316 GC-19 33.59 5.66 74.91 28.96
GC-17 1.254 2.530 GC-22 24.10 14. 87 66. 05 38.76
GC-23 31.53 5.98 71.02 32.11
3.2 HHEAMIES¥SENE WA R GC-24 26.87 12. 63 87.21 37.82
FEAGM M O o S H AR R, R Y ELEE S, ce2s 24.93 14.03 86. 84 38.02
ZERWE 3, 6C26 33.35 5.04 74.02 29.67
GC-27 29.88 8.03 69. 84 32.83
*3 HEAMESESEIE
Table 3  Results of morphological parameters determination of GC-28 27.01 12.14 67.57 37.09
Glycyrrhizae Radix et Rhizoma cm GC-29 24. 86 14. 54 66. 48 38. 21
. R E ST - HLES T Ty GC-30 30. 84 7. 65 70.23 32.58
HBER  HES H#ER I S GC-31 33.77 4.57 75.13 28. 69
GC-03 1.21 2.40 GC-19 1.01 2.30 GC-33 32.58 5.21 73.62 30. 56
GC-04 1.41 3.10 GC-22 1.56 3.65

6C06 171 3.96 || Gc23 |44 3.10 3.4 MAMEDHT FH RS R AP ULEE bR OFL S
GC08 1.3 2.90 | cC24 1.51 3.62 HAS P NS g S E) 5N

GC09 1.2 260 || Gcas 159 383 FEAn (CH B B ) #E 47 A0 G M 2 b7, 45 R W
GC12 145 3.41 6C26 0.74 1.90 w5,

Ge13 119 2.40 | cc27 1.45 3.41 W2 S AR, HOR 2R ML i AR S e
cC14  1.34 2.80 | ccas 1.58 3.70 PO b7 AN o FIH R & i A I
G5 1.38 3.03 || ceae 157 368 TR DG, 8 B H OR35S R R RO, LB e A
GC-16  0.82 214 | 6ea0 1,47 3.50 BEBRET, HBH HRE 2 A AR B S N
GC1T 1.6 3.88 GC3l 1.23 2.78 @I b7 AN o H RO R A R A
cC-18 1.34 2.80 GC33 1.05 2.32 X, 5H R & B R IEASE, U H RS

MR, PROEN B, S BOBRCEL, H e A H R A
3.3 HHEGHMEENE RSBMROHRESH, B i TREOE L SO L5 S r
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Table 5 Correlation analysis of Glycyrrhizae Radix et Rhizoma
ek HHL v B HEEE NBEELT NSEEL SREE LT SEAE e HEEEE HREREE
ML B2 1. 000
oA FL 0.956% 1. 000
Pt L -0.812% -0.861% 1. 000
M b 0.790% 0.843% -0.987% 1. 000
R -0.209 -0.110 0. 199 -0. 180 1. 000
ShEE S o 0.779% 0. 825% -0.936% 0.923% -0.093 1. 000
R 0. 8257 0.916 -0.929% 0.914% -0.072 0. 869% 1. 000
H R & 0. 390 0. 455" -0.326 0. 302 -0.086 0. 186 0.428" 1. 000
" P<0.05,2P<0.01,
S BRI 5K P A B T DA J B o o s 10 15 0 s
P LS 72 , o8 PRI 2 6 L D 6 s T
T H R A & AR AR OR B 4 B O ”
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Table 6 Final cluster center value of K-mean clustering method of

Glycyrrhizae Radix et Rhizoma

1 RGeS b iz i3
BT MR o Hj; WEGE StEAK

b a

1 1.08 2.41 0.55 5.16 29.19
2 1.39 3.07 0. 69 8.28 32.60
3 1. 60 3.76 1.13 13.88 37.61

&6 nl A, — % H 525 MM um B4R > 1.60
cm, FEREEE >3.76 cm , NS0 b >13. 88, 4 iz
R a” >37.61, HRAF &6 > 1. 13% , Jg H bk g 4=
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Fig.2 Cluster pedigree of Glycyrrhizae Radix et Rhizoma sample
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