mEELHERNREFN

MM 2 FATAR Y, AR, MW, Mk,
i B A HRR (5 1 25 Y SO AUSEIRE, YRR 2501015 3ALIZRAE 5 2 S IR A A B,
FgEHL, i 250101)

e 23 B3I A ke b G, IR MY 2612005 2K 2
B 2501015 4.7 D5 25— Bt P TRE R AR

HE: B SFEEFHERGRETRAIIEN . FE KRBT ELATE 17 AL 5 ke 60 2L 5 HFE R
AR, JHATATMIbIE 3 AR &R AT A e P AR . R AR B ATAR I (AR P B AT AT AL 409 SR B 18 4T) .
R BRI 60 WA FHIER, SHEEN 100%; 60 MAERAER SRS E S 0.073~1.393 mg, ¥ kikF|
WIREAR(F A 1.54~230 mg); # K 4R XE &4 F 4 0.000~1.569 mg, 26 sbik 3|3 bFREAE(H A 1.28~1.92 mg), 45
60 BEFHER MG EEAE, SRR ERWF; RE ROLFTHIERPEE., AXGHFHETAERKEF
FUATAR B Tk B0 o R e 8 2 o AP 89 SLFR R B S, AU X 3R 1T 32 5 B 5F 53T &R 47K

KR AFHER; AR, RXSAME; AMEiEE; RESHN,; REFN

PEISYHEES: R284.1 kiSRS : B XEBMHMS: 1007-7693(2022)13-1737-07

DOI: 10.13748/j.cnki.issn1007-7693.2022.13.012

SIRARS: Rifm, 4748, R, F. TELFHERGRSFMI] FEILAR M %S, 2022, 39(13): 1737-1743.

Quality Evaluation of Compound Liquorice Tablets in Market

ZHAO Haipeng'?, QI Yanchao', QI Lixin', YANG Lirong!, CHEN Yan!, XU Yuwen?>*(1.Weifang Inspection and
Testing Center, Weifang 261200, China; 2.NMPA Key Laboratory for Research and Evaluation of Generic Drugs, Jinan 250101,
China; 3.Shandong Institute for Food and Drug Control, Jinan 250101, China,; 4.Shandong Research Center of Engineering and
Technology for Consistency Evaluation of Generic Drugs, Jinan 250101, China)

ABSTRACT: OBJECTIVE To evaluate the quality of Compound Liquorice Tablets in market. METHODS According to
the mandatory standard, 60 batches of Compound Liquorice Tablets from 17 production enterprises were tested, and GC was
established to detect camphor and trans-anethole in samples(there was no quality control index for volatile components in the
standard). RESULTS According to the mandatory standard, 60 batches of Compound Liquorice Tablets were tested, and the
qualified rate was 100%. The content of camphor in each tablet of 60 batches of products was 0.073—1.393 mg, which did not
reach the theoretical limit value(1.54—2.30 mg per tablet). The content of trans-anethole in each tablet was 0.000—-1.569 mg, and
26 batches reached the theoretical limit value(1.28-1.92 mg per tablet). CONCLUSION The 60 batches of Compound
Liquorice Tablets meet the mandatory standards with good overall quality. However, the contents of camphor and trans-anethole
in Compound Liquorice Tablets from different production enterprises are quite different, and the current standards cannot well
reflect the actual quality of the variety. It is advised relevant department should to enhance the supervision and management,
meanwhile to revise and improve the quality standard.

KEYWORDS: Compound Liquorice Tablets; camphor; trans-anethole; GC; cluster analysis; quality evaluation
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GC 2010 plus “AHEIHL . AOC-20i F ghiktf
PRI A H A S HEA T XSE205DU HL 70 K F
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(ZE TR M%) R (45 £ 111749-201702; 75
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Bt 99.6%) A 17 LB S 2 R E AT 5 2%
LR Al

B HERFSEARGE R 1, LW ke
17 A= rgy, 3t 60 it
2 FESHR
2.1 kA

Agilent DB-WAX FE414+(30 mx0.32 mm,
025 um), FEFTHE: WIHEE 100 C, R
5.5min, L) 20 ‘C-min~! BB FTHEE 140 C, £
£ 4 min, FLL 50 'C min~! AEEFTHEE 200 C,
PR¥F 6 min, PEFEITEE 220 °C, A
3.0 mL'min~'; 4 e 1 :20; FID #igs, #l
AR 230 C; AU : 40.0 mL-min'; X
Tk : 400.0 mL-min'; #FkFEREE: 1L,

2.2 BRI

221 WREBREH & BE 1527 mg, &
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Tab. 1 Basic information of Compound Liquorice Tablets
samples

£ A= ¥ o3 AN (1= w5 AT =
Y1 Al 20190601 Y31 S1 1803014
Y2 L1 2190307 Y32 S1 1811029
Y3 F1 1807140 Y33 S1 1903019
Y4 Fl1 1809220 Y34 S1 1810017
Y5 Gl 180905 Y35 S1 1811029
Y6 Gl 180406 Y36 S1 1903024
Y7 GX1 CG180812| Y37 S1 1903001
Y8 GX1 CG180812| Y38 S1 1805014
Y9 B1 20190104 Y39 S1 1809007
Y10 B1 20180517 Y40 S1 1812023
Y11 HL1 20190304 Y41 S1 1903024
Y12 HNI1 3180809 Y42 S1 1810007
Y13 H1 19040203 Y43 S1 1712026
Y14 H1 17020210 Y44 S1 1812026
Y15 1 180509 Y45 S1 1903001
Y16 1 181209 Y46 S1 1903029
Y17 1 180316 Y47 S1 1812008
Y18 J1 190207 Y48 S1 1810006
Y19 N1 219016 Y49 S1 1811176
Y20 Z1 171134 Y50 S1 1810008
Y21 Z1 190231 Y51 S1 1812019
Y22 Z1 190202 Y52 S1 1811177
Y23 Z1 190202 Y53 S1 1811025
Y24 Z1 190103 Y54 S1 1904016
Y25 Ql 20180414 Y55 S1 1712021
Y26 S1 1811175 Y56 HE1 18120101
Y27 S1 1903004 Y57 HE1 18122101
Y28 S1 1711028 Y58 T1 1902007
Y29 S1 1802001 Y59 T1 1805066
Y30 S1 1903015 Y60 HB1 18060101

2.3 FRGiE kR

3G BRI IR, R (217 TR
RS RE I A, e SRS L 1 455 BoR,
FEZ TR, SR B 8, o
BEEY>1.5,
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# 02,05, 1, 2, 6mLZ5%EF 10 mL &),
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BT pL T ASAHETEAL, 430 AT R ik B 5 N
FRYEE 2 HE AR AR AR, X6 R g T R P s 0 g
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Fig.1 GC chromatograms

A-blank solution; B-reference solution; C—sample solution; 1—ethanol;
2—camphor; 3—naphthalene; 4—trans-anethole.

U2 O AR ST B R . BEk (Y=0.851 3X~
0.051 1, R*=0.999 7); ST & Mi(Y=0.821 8X—
0.0735, R?=0.9993). %5 & HF K 0.061~
1.840 mg-mL" P 5 06 [HT B/ P o i 1 R 2 1R 1Y

T2 EERR K E R E RS E(n=6)

Tab.2 Recovery results of camphor and trans-anethole (n=6)

LXK, RAEFMAE 0.061~1.842 mg-mL™!
PN 5 06 TR/ P B TR 2 R AP IR MG R L iR
fEMRLE R 10+ 1 TH5, 45 A i A sz 2K A i 1Y)
E BRI 2.00 ug-mL~ Al 1.75 ng-mL™"; #% i
fEWRLE 3+ 1 THEAD, 23 SR i o0 i =X T 78 i g A
R34 0.75 pg-mL~" F1 0.50 pg-mL ",
2.5 UEHEE AL

FHTR 0T B A, SR 6 Ik, 43l
THE AR A e T AR L sz oK A A T R PN s e T
Rz, 4553 RSD 4305020 0.56%F1 0.63%, KM
IEAE 2 B R AT
2.6 HEE AR

i B AR — A S (5. YSS), TATEUE
6 1y, & “2.2.37 Wi T kil &AL s, 5
e “2.17 BT ARSI, TR
15 i 0 sz =TT A R Y B e i R R R 1.259,
1.272,1.251,1.275,1.275,1.279 mg Fl4E A 1.425,
1.435, 1.485,1.442,1.458, 1.450 mg, RSD 7%k
1.29%7F1 1.46%, A5 FWH L ELERLE
27 WWFREMNEL

MR = HER G5 YSS)BHRMR AR,
ST 0, 4, 8, 20 h HFRE, THEARER . RUEAF
i) &, 7E 20 h INRRERN T34 & 5 B R 1.28 mg
(RSD=0.27%), i A i V34 & i i B A 1.45 mg
(RSD=0.49%), FKHIFIKTE 20 h NEENE R4
2.8 JIEEENCR IR

SKHADIARE I, BRE & i ST AR E T
HE R, #t5°0 1810008, AHHEFREL 6 (40t
25 1.5 Frir), T 25mL &, 25K A
i e B 0.153 3mg-mL™ | & 2 A vk
0.154 3 mg-mL™" IRAXTIESIAT 10 mL, N5
W R A R W, % 2.1 WU ks
e, R R, GERILE 2,

G GETL & JmA A s HEEY &=y i i 2 205
T i £ /mg 7 fili 1 /mg T fibi 2t /mg i 75 B e /mg A% £ /mg i 75 B e /mg R % [T/ %
1.925 2.183 1.533 1.543 3.465 3.751 100.46 101.62
1.913 2.163 1.533 1.543 3.422 3.708 98.43 100.13
1.910 2.182 1.533 1.543 3.436 3.743 99.54 101.17
1.918 2.187 1.533 1.543 3.422 3.756 98.11 101.69
1.908 2.175 1.533 1.543 3.433 3.758 99.48 102.59
1.920 2.194 1.533 1.543 3.428 3.759 98.37 101.43
SR T/ % 99.07 101.44
RSD/% 0.84 0.72
v B R F 2G5 2022 4F 7 A4S 39 %5 13 1) Chin J Mod Appl Pharm, 2022 July, Vol.39 No.13 -1739.-



2.9  FEAINE S

60 L T H s AES, # “2.2.37 TRy
Betil g A AW, R, 45 R 0L 3~4,
F3 SIAV30MERELEELS;ERLER

Tab.3 Comparison of volatile components in 30 batches of
samples from S1 manufacturer

iR % fiki 2 it /mg S5 2T i 7 i /mg

1711028 0.130 0.034
1712021 1.307 1.437
1712026 1.291 1.385
1802001 1.057 1.234
1803014 0.920 1.168
1805014 1.266 1.481
1809007 1.233 1.496
1810006 1.226 1.473
1810007 1.235 1518
1810008 1.282 1.454
1810017 0.545 0.726
1811025 1.155 1333
1811029 0.993 1277
1811029 0.917 1.186
1811175 1.179 1.336
1811176 1.160 1353
1811177 1.166 1.349
1812008 1.316 1.424
1812019 1.160 1.297
1812023 1316 1.486
1812026 1.224 1.425
1903001 1.393 1.569
1903001 1.331 1.486
1903004 1.161 1376
1903015 1.015 0.188
1903019 1.303 1.473
1903024 1.357 1.506
1903024 1.307 1.443
1903029 1.142 1306
1904016 1.308 1.498
YI{f/mg 1.146 1.291
RSD/% 22.50 27.75

3 o5
3.0 HOEEARER IS AR R MR 25 R 5 4 i
e HR v [ 25 3 2020 4F R ERITT BLAE , X 60
A H B R TR L S R N RN H R R i
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B H R R AR RAF, S50 5. Rkhk
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YRR S e S T, S X A B o R i B R
JEER
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Tab. 4 Comparison of volatile components in samples from
different manufacturers

Al SR MR 7 et /mg S T A A ek /mg
Al 1 0.41 0.14
L1 1 0.40 0.13
HL1 1 1.22 0.48
HNI1 1 0.73 0.85
N1 1 0.47 0.33
Q1 1 0.73 0.22
HB1 1 0.30 0.31
F1 2 0.52+0.08 0.124+0.04
Gl 2 0.95+0.12 0.33+0.13
GX1 2 0.14+0.10 0.10+0.01
Bl 2 0.61+0.10 0.2140.12
H1 2 0.51+0.21 0.7140.06
HE1 2 0.39+0.05 0.154+0.04
T1 2 0.23+0.22 0.09+0.09
J1 4 1.10+0.09 0.63+0.49
Z1 5 0.43+0.47 0.3540.60
S1 30 1.15+0.26 1.294+0.36

it — 2L RAUE R, AN RS R
F2 A Ty v e S W O P Sy ——
i 1A T A (2 8 A3 S e A ) R A TR
AW S 5001 IWREMRKG RS R E A, Eh
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3.2 By H B R s i A e 25 R o b

HH I 281 2020 4F IR R RN O H B R
Fili B AR B R TR, F B2 kb Ty, AR AR
FIRE MR 2 mg, AR E 250 2020 4FER—#K
55 A R UL (3 A P 1Y = 96.0%), e Ak
It Y 80.0%~120.0% KBRS, HEE T H AL
Jv PR I ) i R B AR A 1.54~2.30 mg il
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Tab.5 Statutory inspection results of 60 batches of Compound Liquorice Tablets

PN w0 M HER L 25 o W HER
/g & i /mg & /mg /g & i /mg & i /mg
Y1 fREA BAEME 01314 0.37 8.0 Y31 s fFEME 01593 0.39 9.2
Y2 A MFEME 01578 0.39 8.1 Y32 B FEME 0.156 7 0.39 10.1
Y3 fRER FEHME 01415 0.36 8.2 Y33  kRtBEA fAARE 0.157 4 0.40 10.0
Y4 ERERH fTFEHE 01389 0.38 8.7 Y34  FRMBER fFERE 0.1590 0.38 10.1
Y5 kR fAEHE 01457 0.40 8.3 Y35  kEMBERE fFERE 0.158 7 0.41 10.4
Y6 HEER fFEME 01444 0.38 8.4 Y36  kEMBEAE FERE 0.156 7 0.38 95
Y7 HEEER FFEME 02126 0.41 8.0 Y37  kEBER FAENE 0.158 0 0.41 10.6
Y8  HEER fFEME 02118 0.39 7.9 Y38  kEMBMAE AT 0.162 7 0.39 10.2
Y9 fREA BEME 01324 0.42 8.1 Y39 S fFEHME 01601 0.40 10.1
Y10  FRfar MFEME 01386 0.40 8.0 Y40  HEMBEHE FEME 0.158 8 0.42 10.8
Y11 fRa TFERE 01368 0.41 8.2 Y41  FEBER AT 0.1556 0.42 10.4
Yi2 R fFEHE 01911 0.39 8.7 Y42 FEBER A HE 0.1572 0.39 10.1
Y13 iRl fFEHE 01630 0.40 9.7 Y43 kEBER AT 0.160 2 0.40 10.1
Y4 bR fFEME S 01636 0.39 9.2 Y44 kEBER FFENE 0.161 1 0.39 10.2
Y15 fREA MEME 01820 0.37 8.8 Y45 REBER FAENE 0.156 8 0.37 11.1
Y16  KERER FFEME 01824 0.41 9.2 Y46  FEMBER AT 0.1572 0.38 10.9
Y17 KERER FFAEME 01754 0.40 9.4 Y47 B FERE 0.159 0 0.42 10.3
Y18 HRfar MFEME 01814 0.40 9.4 Y48  AEBEA FEHE 0.1577 0.36 10.5
Y19  FR FFERE 01328 0.42 8.6 Y49  FEtBERE fAERE 0.159 1 0.42 10.1
Y20 KERfa T fREHE S 01720 0.39 9.5 Y50  kRtBEA fREHE 0.159 4 0.39 9.9
Y21  #Efah FEHME 01748 0.39 9.0 Y51 kEtBER AR 0.158 1 0.43 10.4
Y22 kR HEHE 0176 4 0.39 9.3 Y52 kRtBERE FERE 0.156 6 0.43 10.1
Y23 fREA HEME 01750 0.40 9.4 Y53 kEBGRE FARE 0.1590 0.42 10.2
Y24  fRER FEME 01767 0.37 9.0 Y54 kEMBGRE FAENE 0.158 1 0.39 10.9
Y25  fRA BEME 01317 0.38 7.6 Yss RS fFEME 01595 0.38 10.2
Y26 HEEER FFAEME 01570 0.42 10.2 Y56  ftBA FEHE 0.1354 0.39 9.8
Y27 fEEEAE fFAEME 01564 0.40 10.1 Y57 ERtBE R fREHE 0.134 8 0.40 10.0
Y28 fRMEM A fFEHE S 01604 0.38 10.1 Y58 ERtBf ) FRERLE 0.1352 0.37 9.0
Y29 fRWEf A fFEME S 01605 0.38 9.7 YS9 kEMBER A RE 0.1355 0.38 8.7
Y30 FEEEA fFEME 01560 0.38 9.6 Y60 - kEMBERE A RE 04139 0.40 10.1
7 H R A AR B 53 A RO 169, 60
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Fig. 2 Distribution map of camphor content in Compound
Liquorice Tablets
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Fig. 4 Distribution map of trans-anethole content in
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Fig. 6 Result of cluster analysis of 17 manufacturers
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