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Study on Fingerprint of Licorice Extract and the Content Determination of Its Multi-indicator
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ABSTRACT: OBJECTIVE To establish an HPLC fingerprint of licorice extract and a method for determination of
multi-index components. METHODS The fingerprint of licorice extract was established by HPLC, and the similarity
evaluation of HPLC fingerprint of 35 batches of licorice extract from 13 manufacturers was carried out by the chromatographic
fingerprint similarity evaluation system of traditional Chinese medicine. Six index components including glycyrrhizin, celery
glycyrrhizin, isoglycyrrhizin, neoisoglycoside, licorice chalcone B and glycyrrhizic acid were used as indicators, and the
multi-indicator HPLC method for the determination of licorice extract was established by using a Boston Green ODS
(4.6 mmx250 mm, 5 pm) with acetonitrile(A)-0.1% formic acid(B) as the mobile phase gradient. RESULTS HPLC fingerprints
of licorice extract were established, 22 common peaks were calibrated, and 10 common peaks were identified. The similarity of
35 batches of samples was >0.96, indicating that the different batches of licorice extract had good consistency. Six
multi-indicator contents determination methods were established and methodological investigations were in compliance with the
regulations. CONCLUSION The established methods are accurate, simple and reproducible, which can be used to
comprehensively evaluate the quality of licorice extract.
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h E BRI 2452 2020 4 5 H 55 37 555 9 1

BHHEEHIVME, BEINA 70%FEE 50 mL, %
E, WEES, BALH 30 min, B, A,
e EE, H 70%FENEHAMNES, F
R, L, HUSRIEm, RIS

x1 HERFRER

Tab. 1 Licorice extract Information

EiRE] e fit5 ARl
JG1 HrERE 20170301 k1
IG2 HERE 20170501 b 1
JG3 HEEE 20170601 Ak 1
1G4 HRRE 920180701 1k 2
IG5 HHEEE 920180702 Ak 2
JG6 HERE 920180703 k2
1G7 HEEE 201705121 4l 3
JG8 HERE 201705122 1k 3
JG9 HEEE 201705123 Ak 3
JG10 HRRE 20180315 1k 4
JG11 HHEEE 20180323 b 4
JG12 HRERE 20180520 1k 4
JG13 HERE 20180521 1k 4
JG14 HERE 20180504 1k 4
JG15 HEEE 20180505 Ak 4
1G16 HHEEE 158194 e 5
JG17 HHEEE 158195 bk 5
JG18 158196 k5
1G19 2017042601 k6
1G20 20171201 k7
1G21 20180501 Ak 7
1G22 20180502 Ak 7
1G23 2018061 ol 8
1G24 2018062 k8
1G25 2018063 ik 8
1G26 2018064 8
1G27 HREE y-148-171101 Ak 8
JG28 HRRE 820180202 k9
1G29 HHEEE 170701 k10
JG30 HRERE 160161 b 11
1G31 BE / b 11
JG32 HERE y033-170401 1k 12
JG33 HERE 2018022101 k13
1G34 HRRE 2018030201 b 13
JG35 HHEEE 2018030101 b 13

2.2 0 HR SRR VR ) A

WHEE., fHrHEE. R HEE. iR
HEF ., HEA/RE B fIHERA R NERE, &
FARE, M 70%HEEHISE 1 mL & H R
15.67 pg~ M HE A 13.82 pg. o H EA
871 ng. A HEIF 927 pg. HEE/RE B
6.22 ng. HERE 176.33 pg KBS AW, EN1E.
2.3 Mg F

iR Boston Green ODS(4.6 mm*250 mm,
5 pum); K 0~17 min 275 nm, 17~24 min
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360 nm, 24~45 min 250 nm; i3 1 mL-min~'; A
e 30 C; R 10 pl; WA LHEA)-0.1%
HER(B), FEEEVERL: 0~5 min, 3%—18%A, 5~
35 min, 18%—50%A, 35~45 min, 50%—70%A.
g LA 1.
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A-REGWIRE: B-HEREMIKL: -, 27l R,
3-SR HET; 4-FiRHETF, S-HEA/RE B: 6—HHEE.

Fig. 1 HPLC chromatogram

A-mixed reference; B-sample of licorice extract; 1-glycyrrhizin;
2—celery isoglycyrrhizin; 3—isoglycyrrhizin; 4-neoisoglycide; S5—licorice
chalcone B; 6—glycyrrhizic acid.

2.4 fROUA

241 CEREEEIRE O BCE gl s
(JG4), % “2.37 TUF b, ELLHERE 6 IX,
FRHERE 10 uL, il ), el R 25 e
At 1Ry e 24 €038 i SRS A AL RE DA 2R G0 FLAH AR
FEREATVRAN, DAA i g DU RC A AT AR LR TH 5
25 AL 14>0.99, LA RS % K IT
242 faEtEREe RS IE TR 0GE), 1%
“2.37 TR G ANAE 0, 2, 6, 12, 24, 48 h
BERE, O MIEE, IR E R I ER AR A0
T FR AU ARBLEE PEA R G0t AR RE 24T VR
DA 4 i e DG e A5 g AT AL BE B, 4 SR AR BLRE
#>0.99, FHIBLIEHRAE 48 h AFENE RIf.
243 EEMRKE DA -4 E R 0GH)6
By, 4% “2.37 WUN g AR SEREN E, Il il
B, I [ o8 24 e Z2 SR i 1 v 24 0 1% g S0 1 A
BLEEEOY 2R GE5t AR LA BE AT PP, DA A i e T

- 1048 -

Chin J Mod Appl Pharm, 2020 May, Vol.37 No.9

FC A QAT AL T 5, 45 SR 1>0.99, &
ARG BRGMES Y, FAEEIENHEA
R,

244 ARAEXTIEFRSUEE S d% “2.17 TR
BT VAT 1) 4% 7 1 R R R BB 2, A
HEREMRARIER . KRB EisiE s i
AEEVPAN RGN 35 fhix H 2R B AT e SU G AR
BLEE S AT T EL A AT 78, Sebre 22 AN 04
ZAT ) ORI ORE, A Rk B T e e
B 2H & 20 5 20 9 5 3% (LT Q-Orbitrap-MS) 43 A & %ot
HE IR, FRIN 10 NI, 2 A R
(5 51§). HHELG 5%, HEEFGT SiE).
FERE R H AT S, FHEFA i), B
HEE (11 50), HEARE B(12 S5U§). HHER
(14 %), HEER17 51). FHERAS TI&).
ForbH BERR 0 0 23 B FEIRAT , TR AR B AR
S, PRI TR AE, M B ER(T g NS R
U, FRNTAREHERE N R S, LK 2. 35
I H R B AR SR g & o L 3.

17(S)

22

4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44
t/min

B2 HEZFARGUEE

Fig. 2 Control fingerprint of licorice extract
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Fig. 3 Fingerprint overlay of 35 batches of licorice extract
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2.4.5 FERIGE X35 HEH FIR B R RS TR S
Pt AR ABLRE (R 52 5 32 0 AR R H R B
RRIBGUE R IR, R B R Z iRt 2y
kRS EE AU VRN R G, LA T A
LR, Z5H I 2. 35 HERE S AL £>0.96.
£2 TRAMAHERFHUEL R

Tab. 2 Similarity results of different batches of licorice
extract

RI OMETRSLUERRELR
Tab. 3 Investigation on the linearities of the calibration
curves of 6 marker components

%y 977 R

LV il /ng

H R Y=3610.7X+1.2288  1.0000  8.416~336.6
FrRE R Y Y=3 759.4X+03176  1.0000  5.400~216.0
R A Y=6 026.6X-2.496 0  1.0000  7.260~290.4
B A Y=3 197X-4.8213 09991  2.808~112.3
HHA/RE B Y=7508.5X+0.1294  1.0000  1.167~46.68
HER Y=1425.6X+12807 1.0000 67.78~2 711

EERE) s MBI | 9 it
JG1 20170301 0.972 JG19
JG2 20170501 0.967 JG20
JG3 20170601 0.988 JG21
1G4 920180701 0.989 1G22

HAABLRE
2017042601 0.975
20171201 0.989
20180501 0.992
20180502 0.994

IG5 920180702 0.992 JG23 2018061 0.983
JG6 920180703 0.993 1G24 2018062 0.979
JG7 201705121 0.990 JG25 2018063 0.977
JG8 201705122 0.981 JG26 2018064 0.975

JG9 201705123 0.988 JG27 y-148-171101  0.989
JG10 20180315 0.972 JG28 820180202 0.990

JGI1 20180323 0.990 JG29 170701 0.992
JGI12 20180520 0.989 JG30 160161 0.989
JGI13 20180521 0.991 JG31 / 0.972

JG14 20180504 0.988 JG32  y033-170401 0.967
JGI15 20180505 0.991 JG33 2018022101 0.990
JG16 158194 0.988 JG34 2018030201 0.993
JG17 158195 0.992 JG35 2018030101 0.984
JGI18 158196 0.991

2.5 ZIRbRAS SRR E

251 LMERRER FERPHRELE. TR
HEH., »HES. FirHEE. HREALRE B
T PR G B i TR, o A B 16.832,
10.800, 14.520, 5.616, 2.334, 135.563 pug'mL~'J&
BN IR A A . 15 “2.37 TR (i 44, LLo.S,
1, 3, 5, 10, 20 pL BIHEREARRBURIREERE; X%
BAr BB TAR(Y) . #EREEXBATEIE, THE
I\ R ER, HEE, ARERHREE. &
HER., Breded. HEA/RKE B MH R
W fE 8.416~336.6 ng, 5.400~216.0 ng, 7.260~
290.4 ng, 2.808~112.3 ng, 1.167~46.68 ng 1 67.78~
2711 ng R NA RIEFFAMERR 4R IE 3.
252 IUESKEE RIS RSB RBOR A 6 HE TR
W10 pL, LR 6 I, e, SR HE
H. AR EREE, R HEREE. rHEE.
FLE R B A H BRI AR Y RSD 73 514 1.7%,
1.7%, 1.7%, 1.7%, 1.8%FH1 1.6%, 3 IHIXAEHE %
FERUF o

Fp [ BN 26524 2020 4E 5 55 37 55 9 )

253 REMRLE  HE RN 0G4), %4217
IR 7 v & g s, o, 2, 6, 12,
24, 48 hiEFE, ¥ “2.37 WM GG &HERE, A0
sOGEE. SRS RHREE, AERTEE. B
HEH. R HEE., BEARE B MHERE
A RSD 351N 1.9%, 2.2%, 2.5%, 2.1%,
1.9%F1 1.4%, R IR MVE IR T 48 h WEs e M R i .
254 HEMWAR WE—MLN0GHe 1, 1%
“2.17 TR 7% AV, 4% “2.37 TR
R KRR, DR, &R R R,
TR, R HET. rHERF. HEE
JRER B FH B & & RSD 435N 2.6%, 2.8%,
2.7%, 2.5%, 2.6%H 2.4%, £ HIEREMNRIT.
2.5.5 INREEISCRREE RSB FRE O AT R R
i (JG4)6 13, & 0.05 g, KB MMNIRA X B
WA 70% LG E, €A% 50 mL, %%, WE
HE, BWAELAR 30 min, B, BG4, BREE
&, M 70%H BN ERCR I E R, RRAIMEEE,
eI, HRERUEW, RIS M. % “2.37 T
N EGE AT E . o IR EN R, 4
KWK 4.
2.5.6 FEAGE BN 35S MUHERE, 4% “2.37 Il
N RATIE, SR NS
3 g
3.1 e AR IR

ASZK KA LTQ-Orbitrap-MS X H #0958 i
AT R 52 M40 M7, £ Bl LTQ-Orbitrap-MS 15 i &
HER IS, RO A IRE B 7 T R U B s
T X HERE A O BT FR AR . &5
A0 IR N R S ) T R . TR R . B
HEE, HERE. FEREREE. RHEE. B
SHE., HEE/RE, HERMRHER 104
By, 6 SRR IR B AT R i g
B, HEZE. FHREEMMEAAETHI, M
ARBHEYE., FERETEE. REEE. iR
-1049 -

Chin J Mod Appl Pharm, 2020 May, Vol.37 No.9



®a4 HERFF 6T AL H E KRR L 4K (n=6)

Tab. 4 Recoveries result of 6 marked components in licorice extract(n=6)

o Pkt JRAEE AR AR B FHE RSD/ W EEE FEAEE AR/ SR [/ FEE RSD/

g ug g ug %  WE/% % g ug ug ug %  WE/Y% %
0.05401 0398 0421 0.824 101.11 0.05401 0.161 0.141 0299  99.82
0.05286 0390  0.421 0.809  99.53 0.05286  0.158 0.141 0294  94.68

- 0.05498  0.405  0.421  0.840 103.29 1001 21 FeH 005498  0.164  0.141 0307  99.40 0.0 27
0.05641 0.416  0.421  0.840 100.77 EH O 0.05641  0.168  0.141 0310 101.09
0.05238 0386 0421 0812  96.87 0.05238  0.156  0.141 0295  97.19
0.06218 0.459 0421 0890  99.28 0.06218 0.186 0.141 0324 101.83
0.05401 0368 0297 0.652 9521 0.05401  0.052 0.058 0.124 100.41
0.05286 0360 0297 0.639 9235 0.05286  0.051 0.058 0.118 10291
FEpER 0.05498 0375 0297 0.668  97.92 HEA 005498  0.053 0.058 0.115 106.68

ARG 951 2.1 i 103.8 2.3
HEH 005641 0384 0297  0.669 94.84 /KB B 0.05641  0.054 0.058 0.116 106.30
0.05238 0357 0297 0.646 9638 0.05238  0.050 0.058 0.115 103.18
0.06218  0.424 0297 0.707  93.66 0.06218  0.059 0.058 0.125 103.02
0.05401 0201 0363 0.571 103.41 0.05401 4737 3.304 8.011  96.02
0.05286 0.197 0363 0.562 101.78 0.05286  4.636 3.304 7.841  94.90

)ﬂ.tr 0.05498 0205 0363 0.577 103.67 T 0.05498 4822 3304 8239 101.53 083 26
005641 0210 0363  0.576 102.24 0.05641  4.947 3304 8296  98.57
0.05238 0.195 0363 0.562 102.43 0.05238 4594 3304 7972 100.86
0.06218 0232 0363 0.610 106.06 0.06218 5454 3304 8763  98.14

TS B[SHEHEZFF 6 MRS EENELE R0n=2)
Tab. S Determination result of six components in 35 batches of licorice extract(n=2)
i B/ g

s HEH FrpESEH - H Bt H HHEAURE B A B HHE®
IG1 8.206 7.821 2.738 6.805 0.496 26.066 87.972
G2 6.912 6.601 3.647 2.892 0.512 20.564 93.895
JG3 6.428 9.872 3.066 4.567 0.704 24.637 88.500
1G4 7.981 6.702 4.033 3.231 1.035 22.982 94.920
IG5 7.731 6.490 3.874 3.128 1.103 22.326 91.011
1G6 8.339 7.168 4.178 3.407 1.257 24.349 98.090
1G7 7.000 7.669 4.045 2.654 2.962 24.330 93.190
JG8 9.804 7.812 5.200 3.787 2.199 28.802 89.515
JG9 8.785 7.899 4.750 3.201 3.702 28.337 107.949
JG10 7.427 9.123 3.991 5.362 0.384 26.287 116.789
JG11 7.098 10.402 3.603 4.583 0.383 26.069 98.874
JG12 7.396 9.714 3.386 5.751 0.431 26.678 80.903
JG13 7.620 10.513 3.457 5.403 0.459 27.452 89.131
JG14 7.209 11.359 6.972 1.063 3.887 30.490 96.463
JGI15 7.102 10.570 6.862 1.186 3.517 29.237 95.573
JG16 7.427 8.732 3.404 2.391 0.659 22.613 85.910
JG17 7.477 8.237 3.404 2.401 0.539 22.058 68.400
JG18 7.366 8.273 3.368 2.385 0.552 21.944 67.453
JG19 6.769 5.559 6.593 0.339 5.441 24.701 102.345
JG20 6.783 5.596 7.078 1.966 0.520 21.943 98.784
JG21 6.667 5.287 5.679 1.771 0.511 19.915 97.967
1G22 6.670 5.106 6.271 1.727 0.507 20.281 96.972
JG23 6.996 7.991 3.439 3.118 0.804 22.348 87.427
1G24 6.876 8.132 3.442 2.970 0.546 21.966 86.142
JG25 6.839 7.993 3.469 2.885 0.558 21.744 85.264
JG26 4.395 9.323 1.744 2.838 0.757 19.057 68.247
J1G27 6.009 8.058 2.084 2.584 3.573 22.308 86.895
JG28 6.717 6.385 3.213 1.884 2.626 20.825 87.673
JG29 7.443 13.537 4.274 4.104 2.204 31.562 107.674
JG30 5.946 10.461 2.508 2.742 2.399 24.056 86.906
JG31 6.778 8.948 2.637 0.906 4.675 23.944 91.596
JG32 8.158 12.101 4.900 8.931 1.076 35.166 92.643
JG33 8.849 9.060 4.742 2.753 3.255 28.659 99.189
1G34 7.603 8.543 3.935 1.929 2.324 24.334 91.216
JG35 8.530 8.370 4.753 2.640 3.368 27.661 97.966
RSD/% 11.49 23.80 36.49 36.62 75.13 13.59 11.13
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HHEF . HEE/RE B AVH SRR IENIERER S
Hrp HER =T, R 5 A ik
%43 o
3.2 REUUTEM

DIHSIRE JG4 FEsciax R, fE# AR
TEF LT 50%F FE . 70%HF FE . 90% H % 3 Ff
ANFEEFR, ASEPEEEE(20, 30, 40 min), AN[F
FRFEE(0.08, 1.00, 0.12 @)% H HIR B A [F &4
PRBORR, 45 RERIALL 70% F EONIREUA R, K
I 1.00 g #dh, HAHRE 30 min BIAHHEIRE
TR 6 MR A3 HE A SR I TE 4
3.3 ME P RS

WM HEE . RS, R HREE. iR
HEE., HEE/RE B MHEE 200~400 nm {16
TEE, H RS KN 250 nm, H BRI K
N 275 nm, FRERHEHEE. FHES. R H R
AHREA KA B ALK 360 nm. 456 & s
(1) H U NF TR), OB 2 K I IE RN 0~17 min
275 nm, 17~24 min 360 nm, 24~45 min 250 nm.
34 BaEHERERE

EL#¢ Green ODS-AQ(4.6 mmx250 mm, 5 pm)
Al Boston Green ODS(4.6 mmx250 mm, 5 pm)fi
FE, G555 BTl s Ve Ty R 4F,  HL5 oA oy U6
BB RN E, ik Boston Green ODS fhifift: .
3.5 fRAENEVEY

AT 58 R FH 46 A 23 TR S0 A 45 A 1 7
EEGIHERENRE, FHPUE RS A F A A
PIARALE o H R 2 H RIR B v i) B2 B
Gy, AE R S0 A g i AR AR OK HLs R E
R AR 2 e . o o 245 i S 3 1 % 35 it
HEREHIT N, BNT 10 MEHKE, KR40
S 22 NI IEEAR i T HAG S O RHAIE . 35
HERE BT AR AL 459>0.96, 15 B H B2 B I 4%
T 2kE, B E—8E R,
3.6 FEMIE SR 5 IE

HAT, H55R RIS = ZA B A . s
B, BRI, AESRIE. AEFH . A E A
KRB &G H B & Bz, b, |
FR IR AT & F W E B, AR AR
AFERHEREBRNAEM TS, REENEB LW
e E ERER. ARG RS, R

Fp [ BN 26524 2020 4E 5 55 37 55 9 )

Bl B e, AR KRR B BRI A
T, ASEENT 35 MLCH R E K 6 FhRhs
MELSRE R, AR ASF RS 6 bR R
Oy 22RO, AT IR0 RE 22 6 b o 1) X
HERE R R LK.
3.7 REILITIEKEAR PR

ARSI HPLC, fEF— Gk % F T, Bk
AL T HEIRE HPLC fegU&il, wHTHRAE
7P LA 2 VE At la] — B vE s JAL T 24k
PR & R E Tk, RIS H S R
HEHR., FHEE. FAadEF. HEE/KE B
AHERR 6 MARIRR D S B, R R 55
#EE T &, REW ARG IE N B FIRE
BEAT BCR VP, A ECBUTARAE, BEWE BN ATt
PR R
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