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HE.Br gt ® 8 5 H3Ee 4 2 7R P L 28w LB =41 (EDTA - 2Na) 438 530z &35 (HPLC) %k 73k &itk
A Hyper@ll GOLD C 4 (250 mm X 4. 6 mm,5 wm) , A3 484 50 mmol / L Bhik = S4h 7% (4 S mmol / L va T Hi8 404, B B 5k R pH
£ 4.5) - THF(90:10,V/ V), ik A 1. 0 mL/ min, %0k % A 257 nm, 42384 40 C, 3454 10 pL.2ER  EDTA - 2Na HEkJE 1 2~
200 pg/ mL ,a[%l M5 EDTA - Fe’* &% A2 RI4F(R*=0.999 8,n=7) ; # M FR % 0. 02 wg/ mL, £ B FEA 0. 06 pg / mL; 45 % B E 5L
A& IR IR0 RSD 3/ T 2. 0%; 8oy Wi B bz 4k B oy R iR i Sk B o WO R 40 S SAAN TR SR HIE B S 4 AR S
A RS R GESHR B R 45 S 69 T e FE S #) A 100. 57%, 100. 90%), 100. 86%, 100. 95%, 101. 03%, RSD %% 4 0. 21%,
0. 82%,0. 60%,0. 64%,0. 67%(n=9) .2 K& =4 L a§# 3 P35 R4 EDTA - 2Na,7 K& F b ed 45 7 EDTA - 2Na 2238 Hk
(m/V)FEE 0.005% ~0. 1%, Epo A = 4 L 945 P EDTA - 2Na & AR RETLE N e 5 23R EA0nF ERES,
TR T 85 V3 4 25 EH A F EDTA - 2Na 094202 &4 = Ak # 5 EDTA - 2Na Fohn & 2 4k, 47 S8R A H 4T,
KR A 5 HER A RIEHRA ; LRk TR A S RUR AR &k ik Bk oml A R RS
Content Determination of Ethylenediaminetetraacetic Acid Disodium in Compound Ammonium

Glycyrrhetate Series Injections by HPLC
LU Qienan,TIAN Xiaotong ,WANG Liw,ZHANG Yihua,GAO Yanxia
(Hebei Institute for Drug and Medical Device Control - NDMA Key Laboratory for Quality Control and Evaluation of Generic Drug.Shijiazhuang . Hebei,
China  050200)

Abstract: Objective To establish a high — performance liquid chromatography (HPLC) method for the rapid determination of
ethylenediaminetetraacetic acid disodium (EDTA-2Na) in Compound Ammonium Glycyrrhetate Series Injections. Methods The
chromatographic column was Hypersil GOLD C,, column (250 mm X 4.6 mm,5 pm),the mobile phase was 50 mmol / L sodium
dihydrogen phosphate solution (containing 5 mmol / L tetrabutylammonium bromide, pH was adjusted to 4.5 with phosphoric acid
solution) — acetonitrile (90: 10, V / V), the flow rate was 1.0 mL / min, the detection wavelength was 257 nm, the column
temperature was 40 °C,and the injection volume was 10 L. Results The mass concentration of EDTA — 2Na showed a good
linear relationship with EDTA - Fe* in the range of 2 — 200 pg / mL (R* = 0.999 8,n = 7). The limit of detection (LOD)
was 0.02 wg / mL,and the limit of quantitation (LOQ) was 0.06 pg / mL. The RSDs of precision,repeatability,and stability tests
were lower than 2.0%. The average recoveries of Compound Ammonium Glycyrrhizin Injection, Compound Ammonium Glycyrrhetate
Injection, Compound Ammonium Glycyrrhetate S and Sodium Chloride Injection, Compound Ammonium Glycyrrhetate Cysteine
Sodium Chloride Injection, and Compound Ammonium Glycyrrhetate S for Injection were 100.57%, 100. 90%, 100. 86%, 100. 95%,
and 101.03% with RSDs of 0.21%,0.82%,0. 60%,0. 64%,and 0.67% (n = 9),respectively. No EDTA — 2Na was detected in the
samples from two manufacturers, and the content of EDTA - 2Na in the samples from seven manufacturers exceeded the
concentration (m / V) range of 0.005% — 0.1%. The content of EDTA — 2Na in the samples from other manufacturers was within
the limited concentration range. Conclusion This method is simple, reproducible, and accurate, which can be used for the
determination of EDTA - 2Na in Compound Glycyrrhetate Series Injections. The additional amount of EDTA - 2Na in samples
from different manufacturers varies greatly,and its rationality needs to be further improved.

Key words:Compound Glycyrrhetate Series Injections; EDTA — 2Na; HPLC;rapid determination;rationality evaluation
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T, O A SCHRAF 78 L S e 4 - 1 2 H R R B
e Z A G R 72 /b T 2 &4 EDTA - 2Na.
RUARE G S, 45 A2 77 Ak i ) o EDTA — 2Na ¥ i1 i
ZE SRR, BRI P AR BRI EDTA - 2Na. JFEA] 51
TR B 25 BRI SER K T L R A
5 41 245 4l AT BE BRI B A SR A R BE A B Ak 5 T
A GE R S TG I e A H R ek R AT
S EDTA — 2Na 75 12 09 5 SO (435 (HPLC) 15 . B1L
WIEWT

1 XE5RE

1.1 {4z

S6000 PLUS 7 =0l 4 A (A RS RMY < Jbae >
BHE A BR 2 A ) 3 XSR205DU / A UL K (K 2k
0.01 g),S220 B, ¥ F Fii - Mettler Toledo 24 F]
1.2 X%

EDTA - 2Na X} JE G (=205 4% < g > AW RHE A
PR AL, L5 A D0017327, 4l 4 99. 9% ) 5 F B ({73
4l , 3£ 1E Sigma A A ) 5 —E AL (O ral, RKHE T i Ak
TABRAFD s HAialR 3k o #r ali, K Sy alik s &7
TR B R TR 35 A BRI B LR 1,

R1 EFHEREZRINTHFAERER

Tab.1 Information of Compound Glycyrrhetate Series Injections

Stk AFEAL w5 o
(B ERst)

AAHE®REE A 2008007 2mg/ml,

ik B 2008538,2103204 2108628 2mg/nl.

€ 20210505,20220108, 20210901 2mg/nl.

LrdEmtgiE D 20082811,22022011,22022211 2mg/nl.

ik E 1B211108101,1B211108102,1B211108202 2mg/ml

P 2107110141,2107130141 2mg/nl

G 2011001,2112004 2mg/nlL

AFHEREES  H 2110093101 0.8 mg/mL

ENZ T2 i I 21082501 0.8 mg/mL

FERBEEMA ] 2022020902,2022030305,2021052002 0.6 mg/mL.
RAMAER

EHRALFEER K 201013 H41.40 mg

BES Lo 9215210401,9215210402,9215210403 4040 mg

Mo 20211101 £H.80 mg

N 0210419,0211028,0211029 £41.80 mg

0 210604,220102,220202 H#.40mg

P 09211101 B41.40 mg

Q0 32220001 H#.40mg

2 FEEER
2.1 BiE&EH

{03+ : Hypersil GOLD C g #£ (250 mm x 4. 6 mm),
5 wm) ; it sl : 50 mmol / LR — S 4N (7% 5 mmol / L

84

PO TR AR BRI WM pH 2 4. 5) - 216 (90:10,
V/V);TiiE 1. 0 mL / mins B 40 °C AP 1257 nm;
HFER 10 ple
2.2 BREHE

AL W B = AR 0. 54 ¢ K5 BBk, insk
200 mLif# 55T, R Fed* 25750, 01 mol / LAYIAEW

Xif HE S W - BUEDTA — 2Na X% 8 & 51,12 mg, K
BPRE , B 50 mLASIE T KIS T E 2 350 AR
EDTA — 2Na X} BT £ A TR 1000 g/ mL)
I 2% BUEDTA — 2Na X} BE LI & A 2 mL, 50 mL
A, KRR IFE L #65) ,/E N EDTA - 2Na X}
HEH I 285 W B (0T £ Wk B2 R 40 g/ mL) 5 45 % i
EDTA - 2Na Xt FEARIE £ A 2 mL, B 100 mL & w0,
I AL | mL, FEIIKGE 2, $25] , RIS EDTA - 2Na
Xof HE S

ML - 1) 5 T H R e T S VR N % e TR
min 2 mL, B 20 mL 2 s, AT A AL W T mL, P50
IKAEZS RS, RIS 0 2) B 5 H R R B 10 S o 454 (W)
5207 W B RR B TE S . 3) 2 07 H R IR B S SEAL AN T 5
W KB B IURE 5 mL, B 20 mL &S &0, AT 2R k%
W1 mL, FEIKGE 2, F24), S o4) H iR g 2 I 4
PR SEA AN T S G 2 B BORE i 12 mL, B 20 mL 2 i
oIMATAE AR mL, FEIKE 2, $840, BAS . 5) v 4t
A 5 H B R R S BURE i 50 mg KB FKE , B 20 mL
AR, AR AR | mL, K E 2 385, B4,

P X6T HE St T R < 3 FH i A D500 v Rt e b
rh ) B K A VAR
2.3 HEFEE

LSRR W 2. 2 300 X R A TR AR
VTS B A5 30 o, 2. 1 T A A A gk R
DU o A o VA TR e o, 7 5 X6 Rt V5 R A [ O B s
[ A A AR € 3 06 B, LB S BE OG- 40 o TE DLET 1

LRPE K R BUEDTA — 2Na X HE S 459 AL N
i AR 1 mL, 15 EDTA — 2Na i f 4 843511 4 200,
100, 50,20, 10, 5,2 g/ mL ¥ 2 50 bR i 1 26 95 W, $%
2. 1R Ak 2 EERE I 2 , LA EDTA — 2Na it 2 iR
(X, pg/ mL) MHEAEPR (EDTA — Fe? ISR (Y) AL bR
HEATRPERI SRR Y = 14 335. 042 5X +4510. 4042
(R?=0.999 8,n="7) 45 XKW ,EDTA — 2Na Jit 2 i
TE2 ~200 pg / mLiE [N 5 EDTA - Fe? * I FRZ AL G
AR

SE f R 5 A I BR A 5 - R EDTA — 2Na X6 BE A E
W BIG AL, B 20 mL AR AT AE AR 1 mL, B
TACEZS B5T il R B Vi FE (VAR 4% 2. 1 IR
BRI , DEWE L (S /7 N) R 3 1 B | T vk
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A, AR iR

B. X b ik (M5 4 210604)

C. MR LRk

E1 SxikaeEE
1.EDTA - 2Na

A. Reference solution B. Test solution (batch number:210604) C. Negative reference solution

Fig.1 HPLC chromatograms

BRI FR L LLS /N SRy 10 1 B i J5 8 e J3 o s BB
ZEIEAGMFR 4 0. 02 wg / mL, iE=BR 4 0. 06 g / mL.

W% I R B2, 25 F EDTA - 2Na X 1]
i A5 B 10 mL, & 20 mL & 8, s A 1L i i
1 mL, FEIIK B 25, 850, 3 2. 1T (043 2k 3 S yE R
FE O, IC O L5 EDTA - Fed * TR AL RSD 1y
0.22%(n =6) , FWLINGH L RIT .

A PR <K B WUy T R L S SAR AN T
SR (5  2110093101) 5 mL, & 20 mL 255, 4%
2200 AT A AR A 6 HR 2. 1R 8
T A HERE N A2 0 SR A5 ] 45 SR EDTA - Fed* [
TR RSD 0. 99%(n = 6) , F W ik HE M R4

Fa MRS A 2. 25 F EDTA - 2Na %}
G AW B 10 mL, B 20 mL 250 P, AT A AL
I mL, FEHKGEZ 8650, 0 Tl 4505 0,2,4,8,12h
F 42 2. 1 300 T €8 33 2% (A g AR i S i 14 L &
EDTA - Fe?* W& 1i FLIK RSD 4 0.43% (n = 5) , 3 W]
EDTA - 2Na ¥ E 12 h NERE TR R AT

JRE TSGR < 43 J0I0KG % F B 2. 2 700 52 5 H iR
BRI B R R B R B R R LR S
SALENTE ST H R IR L~ D R S A B S (=
43 5I242008538,1B211108101,2110093101,2022020902)
1,1,2.5,6 mL, & 20 mL 25 s, 294 5 3 B 49 H
5207 H RR BB S (L4524 9215210403) 0. 5 ¢, K % FR
FE L E 20 mL AR, MUKE 2 BS) ORG 2 i R
WA 1 mL, & 20 mL A, 229 4y o bR W o il
P TR BRI EDTA — 2Na % FR 557457 B, 4%
34y, A BIINAR A AL W 1 mL, DK GE 25, R 2 ) 4 At
AR, HE 2. 1IN A AR S L2 IR IR 2.

2.4 HEmEENE
WU 7 RER R R A T R A e e 2. 2 T R

75 4k i £ AR TR TR, $56 2. 1 TR (6 5% A R R 22
(25 kT W) i0 2%, EDTA - 2Na7E 259 VR 34
FI ) — A E (m / V) 2N 0. 005% ~ 0. 19%12) AR BF5E
8207 H R R B T AR Al B A C AR A R Y ARG
tH EDTA — 2Na, & 75 H B8 58 S S AR 1 5 Wi A H
LR PR Y e T A B SR A Al P U 2
P10 PR W B TR P 5 3 3 P R T T B R B4 S A A
WK - QBIRE S EDTA - 2Na & MR TE WK 3,
3 itig
3.1 fTAEMIRFERE

EDTA W] 5 & @ n R B A, HEI N E 22 &8 ot
A, TR E S OEDTA 58 W48 B T ifa
E BB X B (1gKyy) Fe? * R 24. 23, Cu?* 17 18.7,
Ca?* } 10. 69,45 B B Fed * FasE Mt i , AR I3 &
PIEDTA - Fe® * fefa i ' SRR g th 7 i B 48 7 =&
TR AR BRI R M AT A A, 45 L EDTA - Fel 8
T XA B A, Wos B — SRR AT AR AR
%%20.01 mol / L =4 ALk &, 45 0 1. 0 mL
IF AT R IR R BR3P 2 000 g 1Y
EDTA 43R5 4k 25 M) EDTA - Fed* |, MU i A= Ak 571
FHIE0.01 mol / L Fe3* TR .
3.2 ETF—HEITFMEEST

SRR H R R R AR EDTA - 2Na,
H A7 3 8 6 00 1 5 R0 A e S AR, oK i
R B 10 35 o T SRR B v A 2 A P Al g
i RN EDTA - 2Na, A AR P2 Al 8 77 i v 41 %
i, HES 0 22 AR A BOR AL R A 2 R
FRR | A7) 4k 7 H EDTA — 2Na JH & 80 A
HEDTA - 2Na AR AR ML R B S O g 2 T #4210
AU AL DA A AR, TP Rk 5 A4S S Ak Ty
A FRE
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®2 EFHEBRAZARIEHFMBEIERIELER (n=9)
Tab.2 Results of the recovery test of Compound Glycyrrhetate Series Injections (n = 9)
554t BRRE AR MERE wKE X RS 5544 HRRE Ak MRKRE @kE X RSD
(pg/mL)  (pg/mL) (pg/mL) (%) (%) (%) (pg/mL)  (pg/mL) (pg/mL) (%) (%) (%)
TLaHEkiz 0 16.342 16.456  100.70 10. 110 10.214 20.409  100. 83
#ik 0 16. 342 16.480  100. 84 10. 110 14.299 24,434 100. 17
0 16.342 16.472  100. 80 10. 110 14.299 24.402 99.95
0 20.428 20.479  100.25 10. 110 14.299 24. 466 100. 40
0 20.428 20.539  100.54 100.57 0.21 |HERLEERA 8. 481 6.128 14.701 101.50
0 20. 428 20.498  100. 34 RANAEAR 8. 481 6.128 14.712 101. 68
0 24.513 24,612 100.40 8. 481 6.128 14.727 101.93
0 24.513 24.688  100.71 8. 481 10.214 18.734 100. 38
0 24.513 24.652  100.57 8. 481 10. 214 18.795 100.98  100.95  0.64
AFHEBRELE 1002 6.128 16.254  101.63 8.481 10.214 18.788 100.91
EATR 10. 026 6.128 16.261  101.75 8.481 14.299 22.789 00. 06
10. 026 6.128 16.274  101.96 8. 481 14.299 22.834 100. 38
10. 026 10.214 20.302  100. 61 8. 481 14.299 22.878 100. 69
10. 026 10.214 20.364 10121 100.90 0.82 | 4 A L7 HEE 9.707 6.128 15.919 101.37
10. 026 10. 214 20.353 10111 R4S 9.707 6.128 15.927 101. 50
10. 026 14.299 24.279 99. 68 9.707 6.128 15.954 101. 94
10. 026 14.299 24.318 99.95 9.707 10.214 20.102 101.77
10. 026 14.299 24.354  100.20 9.707 10.214 20.026 101.03 LB 0.6
AHHEHREES 10110 6.128 16.307  101.13 9.707 10.214 19. 988 100. 65
AMAES R 10. 110 6.128 16.353  101.88 9.707 14.299 24.122 100. 81
10. 110 6.128 16.322  101.37 9.707 14.299 24.023 100. 12
10. 110 10.214 20.442  101.16 9.707 14.299 24.019 100. 09
10. 110 10.214 20.415  100.89  100.86 0.60
®3 HMRHPEDTA -2NaSEMNELER (%)
Tab.3 Results of content determination of EDTA - 2Na in samples (%)
EEY L L3313 i) R Ba b AFhL A R
SFHEREAR A 2008007 0.015 FERELFRARA J 2022020902, 2022030303, 2021052002 0.0028,0.0028,0.0028
B 2008538,2103204,2108628 ik WAhERR
€ 20210505,20220108, 20210901 ZEScy EAALAHERE K 20013 1.20
IFHER R D 21082811,22022011,22022211 0.019,0.020,0.019 B 9215210401,9215210402, 9215210403 0.76,0.78,0.78
E 1211108101, 18211108102, 18211108202 0.020,0.020,0. 020 M 20201101 0.19
F 2107110141,2107130141 0.019,0.019 N 0210419,0211028,0211029 0.22,0.22,0.22
G 2111001,2112004 0.020,0.019 0 210604,220102,220202 0.76,0.76,0.76
SAHERERESAL  H 210093101 0.008 1 P 09211101 0.80
WiEsR | 21082501 0.0073 Q32220001 0.82
JE 354100 mL 3 100 g o P AT A A4 A

Note:* refers to the content of the substance to be tested in every 100 mL or 100 g of the sample.
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