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Abstract: Objective To establish a “quality-quantity” double standard control method of Glycyrrhiza uralensis, which is qualitative based on
the reference traditional Chinese medicinal materials (TCMM) as standard substances and quantitative without relying on multiple reference
substances. Methods HPLC technology was used to establish the characteristic chromatogram of G. uralensis based on the reference TCMM as
standard substances. The chemical constituents of common peaks were identified by Q-TOF-MS technology, and the authenticity of G. uralensis
was determined by the similarity of characteristic peaks of the reference TCMM and the tested TCMM. The above statement is “quality”. The
relative content of each characteristic peak in different batches of the tested TCMM was calculated by accurate quantition of internal standard
component glycyrrhizic acid. The “average value— standard deviation” was taken as the lower limit of the relative content of characteristic peak
chemical components relative to chemical composition of internal standard substance, and the quality of G. uralensis was determined according to
the lower limit of the relative content of characteristic peak. The above statement is “quantity”. Results The characteristic chromatogram and
content determination method met the requirements of methodology investigation. A total of ten common chromatographic peaks were determined,

and five chemical components were identified, which were liquiritin apioside, liquiritin, isoliquiritin apioside, isoliquiritin, glycyrrhizic acid. The
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similarity between the tested TCMM and reference TCMM was greater than 0.90. The lower limit of relative content of chemical components of

G. uralensis characteristic peak was defined. Conclusion The method can judge the authenticity of medicinal materials clearly and quickly

without many reference substances, and provide reference for quality control of G. uralensis.

Key words: Glycyrrhiza uralensis Fisch.; reference traditional Chinese medicinal materials; quality control; characteristic

chromatogram,; liquiritin apioside; liquiritin; isoliquiritin apioside; isoliquiritin; glycyrrhizic acid
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Table 1 Information on origin and harvest time of G.
uralensis
s 74 4l K s FHZARA
S1 G 2020-09  #HEFE  REHEZE
S2 HoN sk 2020-10  #IE MREB
S3 WAL FERH 2019-09 #HIE BRERZE
S4 R E I 2019-09  #IE MREE
S5 WEHE/RZE 2020-10  #&F  RERZE
S6 THEREAL 2020-10  EFAE O HRER
S7 LG FA M 2020-09  #kF  RERZE
S8 I 7 7 7 2021-09  #EE ORI
S9 HrEEE AT 2022-10 B4 HRER
S10 =FEW 2021-09  #HIFEOMREL
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Fig. 1 Overlay chromatogram of ten batches of tested

traditional Chinese medicinal materials
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traditional Chinese medicinal materials and common model

Characteristic chromatogram of reference

of tested traditional Chinese medicinal materials
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Table 2 Characteristic peak retention time and relative

retention time

FAAE W g 5 fr/min AEXT R B (5]
1 3.887+0.002 0.174 140.000 1
2 6.41640.003 0.287 440.000 2
3 6.69340.004 0.299 840.000 2
4 11.209+0.004 0.502 140.000 2
5 11.767+0.004 0.527 14+0.000 2
6 13.34340.008 0.597 740.000 4
7 17.34540.002 0.777 0%0.000 1
8 18.28540.004 0.819 140.000 2
9 () 22.324+0.003 -

10 36.139+0.003 1.618 940.000 3
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Fig. 3 Chromatogram of mixed control solution (A) and G.

uralensis test solution (B)
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RSD 1H 1.9%~2.1%, RIATEEZERL.
2.3 FEETEMN

KA EZ R 2 “h2ifr SR SRV
Wi (2012.130727 WA ST HER LT, %5
AR FH R A 4% 52T SN (3 ] 5 0] R 24 4 T
FHECEERIARABLRE o DAH S0 HR 24504 AR 24 B R AR
e PR AR LRSS BR A B2 M S0l derh 2 et o &
WA ALLRE PP 2R G T H SR 5 0 R 2 A R AE
(AL BRI T 0.90, HEAHRZ54 5 H wxt
HEZ5 M ARV 2 KT 0.96, 6 FTisc & i H- it
B2 REIE VAL 25 o B AR — S, T A XA E -
FRLEE TR R WK 3.
2.4 SFHEIEF RS R

IR Agilent-126011 15 250 AH €7 3% 4% F)
FH FH X £ 55 B 8] 5 6 L b i SR el B, SR
Agilent 6550 Q-TOF-MS Jiii 4%, #4TFii%m#r, ig
H Agilent MassHunter Qualitative Analysis 2K {f, @

*3 HXAM EXNRAM ZERIBEITNSE
Table 3 Results of similarity evaluation between tested and

reference materials

i HHACUEE i MM
S1 0.998 S6 0.993
S2 0.993 7 0.964
S3 0.997 S8 0.989
S4 0.988 S9 0.981
S5 0.996 S10 0.994

oStk HER il EUORE 18 77 0 87 B AR AT A 2 B4 i
M, 0 WA R AR VG (R HE R AL 2 10
241 GBS &AM (i AE: Agilent poroshell
120 SB-C1s i 4 (100 mmX2.1 mm, 2.7 um); i
NN 0.1%HERK (A) -2 (B), BAEEBERL: 0~
3min, 10%~20%B; 3~7min, 20% B; 7~9 min,
20%~26% B; 9~13 min, 26% B; 13~15 min,
26%~34% B; 15~19 min, 34%~36% B; 19~22
min, 36%~44% B; 22~28 min, 44%~48% B; 28~
40 min, 48%~70%B; AFRJiE 0.6 mL/min; FLiE
30 C; HFFEE 1 L.
242 JFUESHrEME RS E U (Dual AISESD,
U TR, BAE L (Veap) N 3500V, TS
PREFRE (drying gas flow) A 11 L/min, THS4
15 (drying gas temp) >N 150 °C, Z4b 23 77 (neulizer
pressure) A 172.4 kPa, #5 iR (sheath gas temp)
N 350 °C, #ESAAFRE (sheath gas flow) SN 10
L/min, i &F4#75H] (mass range) 24 m/z 100~1000.
KM auto MS/MS 2K, I FT X il BT B 2
I P A ) 55 T VE R R WAL 7 A AT S AT . 3L
EH T 10 MR ) 5 ML sERy, Hd, 25
W R R, 3 SRy H R, 4 SIE R
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SR 4.
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Table 4 Analytical results of chemical composition of characteristic peaks of negative ion modes

miz

WS wmin - T WS TR TUE . X /(X107 W H BT (m/z) &Y AFR
SEPIE IR
2 3.205 C6H30013 [M—H] 549.167 6 549.168 6 1.82 417.120 0, 255.066 2 FrEH EHs
3 3.536 C21H2209 [M—H] 417.127 5 417.126 4 -2.64 255.066 4, 119.050 8 HEHs
4 5.522 Ca6H30013 [M—H]" 549.167 7 549.168 6 1.64 417.107 4, 255.078 7 JriisH EHs
5  5.870 C21H209 [M—H] 417.127 1 417.126 4 -1.68 255.066 4, 135.009 6 S HEFS
9  18.647 C4He2016 [M—H] 821.405 0 821.403 8 -1.46 759.395 6, 469.325 7 HEES

S 220t IR ity S

S This compound was identified using reference standards
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W 1% “2.1.27 DUNEISFM, 2 laeRes i,
DU SR AR (XD, WETIRUAMAAR (), 4]
PR R F AT R MRS, B BIZRPERA TR Y=
632.3 X—30.754. r=0.999 6. ZVEJEHEAN 2.5~15
ngo 45 HERE B N S T AR 2 R AP IR
KFRo

252 FESEEWRLG [F “2227 WOR A, HEH
FERS AT TIAR RSD MH 1.1%~1.2%, LWL AFE
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BB RO . ANFERER (254 304 35 C) K
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fsgm . SRR, TN S AR AT
B E] Y RSD B 2.1%~2.3%, A G ThI AR I
RSD 18 2.6%~2.7%, FIZTTIEIIm M R4
257 e R (REZ ) 2020 FRCH
CEENE” BURN A, 10 ftre i A ae
FFEdiE (EHREEAFDT 0.50%, HHER
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TERNFRYIE, F LT AR I IRIRFAE DA O 2
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Table5 Accurate quantitative results of glycyrrhizic acid as

an internal standard substance (n=2)

i HER% i HEER/%
S1 24384 S6 2.4847
S2 2.6557 S7 3.404 6
S3 2.7759 S8 2.1339
S4 3.028 5 S9 3.2316
S5 2.4532 S10 2.468 7

*x6 ETHHRIRMFHEEENEESR (X£s,n=3)
Table 6 Relative quantitative results of characteristic peaks

based on internal standard substance (X £ s, n =3)

5 R WE T MRS &% AR AR TIR%
2 FRREHEYF 3728.558+782.655 19777404137 15640

3 HEH 3928.7974961.804 2.081 7405086  1.5732

4 HFHRHEY 5642291295666 0.299510.1566  0.1430

5 RHEH 403.0541+197.559 0.213840.1046  0.1092

9 (S) HER 4.845.275+759.804 - -

3 g

HE IR T (PRAREZ) U2, 5k
b, BAEANES . BESER, R HI
BRARAR BN “E7, IR RN B
e 2148 2 5 AR IRYT 20 SR H Il H 4%
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BInTRe PR SR AR, S R
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245 H) 2020 A i BT B R IO H B 254 (RO
H— B al ) LR s AT S R, A5 R A .
TS 22 B o EAT BBl s, B AT DASE AT Hh X 24
RS AT E B, (BAFEA L R I ot £
SEVEZE B @A RS ), 3G 1 H G (K
A KRS, Rk k&5 i .

) 2 N 151 TN S it s S il 5
POCTN NS NG =0 TR G b UR A} = E RN ey i)
Jo 10 A= H A M FIRHE RS, DA
R BRI 0T RE 256 B HED o, sl PEAS X HE 2444
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