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REFRZE. BE. 80 ZBRZSHETON. Bik: MRQEANSEET, @I+ HWaters® XBridge®
HILICAE (4.6 mm < 250 mm, 5pm) , ASREIHEAZ RS, BiRENHE250.02 mol-L'
UPLC -DAD-QTOF-MS; gentamycin sulfate injection; ZERERKAER (pH=3.0) , R AHEE SR (0—5min, 95 %A—70%A; 5—15

min, 70 %A; 15—20 min, 70 %A—50 %A; 20—30 min, 50 %A; 30— 31min;
50 %A —95%A; 31—40min, 95%A) , KK K270 nm, #E30°C, EBSIE
FiR, ABFRNER, BFREE120C., ER: DDAFKASYIEREE
HBRMANERF N T, ZZRUZERZ$H7E1.671~80.198 pg-mL’
SEEINEMARRYF (1=09999) . SRURMBEEE-FILES, | F1
It eE s RaEFERBRE—SNEEE, ERIEEFSNER
mthSEE—5, R | TN IERRMT 2 ZREZBR W, i
KEFBRT Z BN B iR R, BEIIMNRK, BEMRRBEERE
ERAERBIER, KAEHMNE LT ER X AFLC-DADFILC-
MS, TTINEIR T EMFEENE. A5 EZ RN ZMAIERZRmM
KWETERET TENSEKIE.

disodium edetate; illegal addition

Objective: To develop a new method for determination of disodium edetate Illegally Added in Gentamycin
Sulfate injection by ultra performance hydrophilic interaction liquid chromatography-diode array detector-
electrospray ionization-quadrupole time of flight/mass spectrometry(UPLC-DAD-QTOF-MS). Methods:
The complexing agent was trichloride ferric.The separation was performed on a Waters® XBridge® HILIC
(4.6mm x 250mm, 5pm) column and the mobile phase consisted of acetonitrile(A) and 0.02mol-L"
ammonium acetate solution(pH=3.0)(B), gradient elution(changed from 0-5min with 95%A— 70%A;
5-15min with 70%A; 15-20min with 70%A—50%A; 20-30min with 50%A; 30-31min with
50%A—95%A; 31-40min with 95%A), The detection wavelength was set at 270 nm and the column
oven was maintained at 30°C .The mass spectrometry detector was equipped with an ESI source with
a temperature of 120°C, and set at negative ion monitoring model. Results: Disodium edetate was
completely separated from the impurities.The calibration curve of disodium edetate was linear in the range
of 1.671~80.198yg-mL" (=0.9999). The characteristics of sample | and |1 were equal with reference
substance in high performance liquid chromatogram and mass spectrogram, which indicated that disodium
edetate was illegally added in sample | and II'. Conclusions: The disodium edetate has high polarity,
no UV absorption and dif cult to retain in the conventional reversed phase column. The method to solve
the above problem. The optimized chromatographic conditions can be applied to the LC-DAD and LC-MS,
qualitative and quantitative determination. A reliable reference for future disodium edetate illegally added

detection can be provided.
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LZENZBRTHE—MERNRER, BEEIFFNEEER, ATHISEETEE M
TANEEYSIESHRD, BAEF P ERZ RN —A(EDTA-2N)= S M5 T, B
b, BEVEMERESERAHFHFNTZ_ROZBR_HNAE. REERSRAMLEE
EEF006FEXTAMEABMITEEENE (BOH214S5) XEZEF+—FIE, 5
LT HEHI L AN BERER. MBRARKBRIFREET (FEAL) 20105k
&, BEIAZMENRNYBBLTTFYRIFEMEBDIA-Na, ITRBIRAREZ Z BN
ZBRTieEIm, BXEFEFIES. Mol ARSHERTIAINREN, SIEEHFN—
EEHEDTA-2Na, AT H—HIMREE, FTEES I RN #17E M E 2N EEDTA-2Naf 4R
ik, BRMEREEY—ERERSE, JRURRICWHEES T, RNTMUATLICMSAE M
2.

BN IBR MM EENENTEARERS, FEMHPLCHE N E, KZREBEZHRA
CeBiCetE. AFZZRMZBMRMEA, TERIINRIK, —MIIXBAERDEHRINE 73R
FIMACERBENEOA, XASEEFEEMART LIINREM NI, BTRHEFEFXT
RAFNEFE, XEEWEEFHLENATICNS., EXMIRERAECEE. "10%FEKAER
(&1 mmolL"=IETAEFI mmolL'ZBR) -95 % EEAGER (&1 mmolLl'=IET AT mmoll'Z
B) BEER ARMEFTZ RN IBRZEDOICMSOT, ERMNERHN=ZETES
HRBAERENT, LWUBNEEER, EEEZXREIRFERIN, ZEERENT B
%, TEAFEERUEMSHBEREIIE, ZEARZAFAEATLICUWHEEST.

EER, BECEFENEANAR, BTHERIRELESYAHLCE ISR AR MR MR,
HLCE AR AR AR ARMEER. SR EBIANKBEMRARNEN—Fo B
R, BRESERUEMFRELEDNSEY, BRNATRABARE S, BET BFXHRF
5RMBARBNRE, XHENRNBERLEBF TRSESIMSHREE. At EEBEEX
B, MBI THELZENZBHREAYEILESHEARLNELDBNEIESKE. TUE
B 7 FFLC-DADFILC-MS, SKHEMFMERNE. BIMATEREES, EEMY. TMUATN
ERBAABEIHRTIBERMNZZENZBR _MEENEMHLR . A TEME
XEIREMN . ABRIMAENARREBARPRIRTZCZREZBR MY | . I #17Z2Mm
BN, RIMYIEEFRMNT 2 RN Z B —9A.

1. LB 55

Waters 2695-2996 =5 3R 1Y (£ EWaters/AF]) ;. Waters UPLC® Xevo® G2 QTofif RBE FI{Y (3£
EWaters/A 3] ) : Mettler Toledo AGI135E8 F R (1B455-FEF ZUIB[ER/AT) ; Mettler Toledo
SevenEasy pHiT (1B4FEI-FEFI BB ERAE) .

MBRAKBZFSE( T . AigH2ml8 B EA, #S. 10091502, 1] . Mi&H2mL 87 &
I, #t5. 0908032); ZZHRMNZERZ# (hEITERZM R, #HS. GBW(E)060025¢, 4
. 9997%) . ZBAeita, KAu#BaiK, HaXFEh9 e,

N FBUPLC-ES-MS/MS A #r BRI A B R R F R LB
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2. BiREIHlE

2.1 WRIEBEE N _BENZBR M BRA0mg, BERE, BS0mizBERP, KR
B, ARBEZE. #9. BEERLERARRS L, BS0miZEERT, MABBRELE,
By, BHE2nl, BIOnFEERS. M0mgml =S4 E%F &0 ml, MKBEEZ
B, &Y, #8309, KT, 895,

m 2.2 ZSBFRNFEIE B0 meml =SB R0 I ml, BI0mUFEERTS . MAKERE,
HFHBEZE, E£5. Kd. BE.

23 #iXEER BFERRER2nl, BI0OnUFEERTS, 010 mgml ' B=R LA K01 mL,
MKBBREZE, B9, #E309%, BT, MK, 5.

m 2.4 MM BEIRMHE RXABRIFEREE, HRBRAABRAH TZEHIP M B
., R SBREETENE. S,

3. EMERNHESER

m 3.1 BB RIERYS @4 Waters XBridge HILICAE (4.6 mmx 250 mm, 5um) ; SEEHHE. Z
& (A) -0.02 mol-L'Z BR %% (FKEEERAHpHE E3.0) (B) . B MEM (0—5 min, 95 %A—T70 %A,
5—15min, 70%A; 15—20min, 70%A—50%A; 20—30min, 50%A; 30—31min; 50 %A —95%A;
31—40min, 95%A) ; #58. 30°C; SRE. 1.0mlmin';, FHHEE. 5L,

w32 RERY BFREASIE ABFRNAN, BE. 35K, —REILBE. 35V, ZHKE
FLEEE: 40V: JBE. 120°C; BUAFIEE. 450 °C. BAFIRRE. 850Lh', —RRiLSe
. FAESEE. 290~600m/z; ZREEEE Fm/z343.9943, HHESEE . 50~600 m/z,

m33RER ELEFHEART, #XKERRN—FREEFHINE XN RBAERNES
F B FIE[FeEDTA-4H] (m/z343.9943) , HELHABM_RFUEEF . MUm/z343.99431E AT
F. BEHFMEHREALBFIE. m/z300.0042/91& H[M-C0,] . m/z256.0132f91& 4[M-2C0,] .
m/z212.0243 (91 A[M-3C0,], HiXMFRMYSNRE—, EHENRREE. ERILE1.
EDTA-Fe R G YR BT RSN T .

[FeEDTA-4H] ~

—oj)\, O O
olo oo
m/z 343.9943

BRAFRE. CoHiN,Ode
RERBEIRZ. 00mDa

_Oi'll CH 5
\/\,\(C - Fe3+
_O/QO Hy
m/z 256.0132

ERAFRE. CHN.OFe
REBEIRZE. -1.4mDa

e Fe3+

-CO,

_oi‘ oj/o—
-C02 N\/\N - Fe3+
—o/io CHy
m /z 300.0042
BIAFR. CHNOfe
REBEIRZ. -03mDa
Hy
-co, CH

OL;N/WQ i.%ﬁ
- (o) Hy

m/z212.0243

BRAFR. CHNOfe
REBEIRZE. -05mDa
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B 1. Xt RAEBHIMS. MS 21775 %
Fig]1. Full scan MS and MS? of reference substances and samples
AXTEE R (reference substances) B. | [ f#d5 (sample | ) C Il ] #d43 (sample 1)
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4. SENE

M4 EBEZREE 317 WE, RWEK. 270m, #HHFEE. 204,

m42 ZGEAMRERFEERBER DHBEERIARNFEM THHKSEER. RS
B, PBAMNBRRM=SAS%ARE20 WL, SENREREN, EREER, £RE®, #
HABRESHRBRRARFERBHELEHENNEIEE, BENBERM=ZSLKETRT
Fit: ZZENZBRBREZEDEILESHMAMNERLFEL,BE. ERIEL,

EDTA-FefE &%)
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B2 HPLCES 1

Fig2. HPLC chromatograms

AXTEB R E&  (reference substance solution) B.fEIR &2 5% (sample solution)
CREMEFEGRBIR (negative sample solution) D=5 E6B& (trichloride ferric solution)

MA3LAMXRER NZ N2 94626 mg, BS0 miz@EMT, IKEEEAR. HF
BEREZZIE, #9. BERBERERIONL, B100 miZEEMT . MAKBREZE, &
43 B & & RORE 08354 ugml"), 2 FIER B BRI &%K05. 1.0, 3.0, 50,
100. 240 mL, B25 mliz@ &S, D10 mgml ' =& L8F K025 mL, MKBEEZ
BB, 8E309%, #1671, 3.342. 10.025. 16.708. 33.416. 80.198 yg-mL' B9 R 4R
BEAR. DRI ERZAR20 LR, CREEE, DEBRANLEIR (V) | MZZERZ
B —$A3S BRI B O A AR AR(X, pgrml "), HEFTERMEIR. LM T2 4Y=28696X-16087, r=0.9999,
RBIZ RN ZER —$R7E1.671~80.198 ygml SEE NIEEIRS REE RIFLMER.

mA4EFERE BEWE6.708 pgml ' M2 RN Z B X BRIA R 20 L, ELSHEREER, 1Bk
BN RS A& ikiE fREERTERSD 0.1 %, IEEFIRSDA04 %, KB EE R,

N AUPLC-ESEMS/MS i B E B BT R EF R 2 5
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w45 ESMIAR BER AR RN, % 23 MTHAAFEEKAER BENE,
T HRZ RN 85 5158082 ugml”. 81.82 ug'ml’. 81.76 ug-ml'. 81.75 pg-mlL™.
81.17 ug'mL". 8191 pgml’, FHEEH81.54ugml’, RSDK06%; || [ HHZ PRI
S8 548460 ugmL’. 83.66ugml’. 84.17 yg-ml’. 83.76ug-ml’. 83.70ugml’. 84.35ug-mlL’,
&8 H84.04ugml’, RSDA0S5%, REZFEZENUMRE.

m 46 BEMIKE B 23" MTIAHEKSEER MY, BRERGELZHESFT0. 2. 6. 120UE,
ERZZENZBRRESYEEIERTR, | T IEEFRSDA05 %, I EEFIRSDA0.9 %, 4
RERPHXDARE 1R EE R .

m 4.7 EEKEIRE BEZHEN ELRE ML, H94, BIOnizEERT. 23BEMA
43" MTWBRIER (B2 N2 %83.54 ygml') 08. 1.0. 1.2mL, SMRE3
B, BEXSEERBETENE, KREUE, WEMR. P, S3ERETHELRE, £RIK].
F2, WNERKRE, AXEABRIFNEIKE,

1T ER RG4S

Tab1. Results of recovery test of factory |

BE HEmeBE iIifkE NEE 5] g SEEIR R RSD

sample volume  sample content added found recovery average recovery 1%
/mL lug lug lug 1% 1%
1 81.54 66.83 149.13 101.14
1 81.54 66.83 148.63 100.39
1 81.54 66.83 148.46 100.13
1 81.54 83.54 164.37 99.15
1 81.54 83.54 166.12 101.24 100.2 0.8
1 81.54 83.54 164.56 99.38
1 81.54 100.25 181.42 99.63
1 81.54 100.25 182.07 100.28
1 81.54 100.25 181.97 100.18

N AUPLC-ESEMS/MS i B E B BT R EF R 2 6
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Tab2. Results of recovery test of factory |1

BE HHAaIFE  IFRE NEE Bl S FHEKE  RSD
sample volume  sample content added found recovery average recovery 1%
/mL lug lug lug 1% 1%

1 84.04 66.83 150.70 99.75

1 84.04 66.83 152.04 101.75

1 84.04 66.83 151.25 100.57

1 84.04 83.54 167.97 100.47
1 84.04 83.54 167.90 100.38 100.4 1.0

1 84.04 83.54 169.09 101.81

1 84.04 100.25 184.35 100.06

1 84.04 100.25 183.09 98.80

1 84.04 100.25 184.31 100.02

m 4.8 1 MPRFOFERR DUEREE S B203:13010: 1B A KA NBR A1 E B4 525 1.9 ng# 6.5 ng,
® 49 BHRAUE 5 ABERENBRARNEKXSARS20 W, % 41 WTFEEEEFHTN
E, ERBEERR, FAMOETERESE NS I TN #RPZ22RNZBHES
B9 548132 ug'ml". 83.95ug'ml’ G ERIRE S 5:50.008 %. 0.008 %).

5. %ig

m 5.1 FERNEFEEENER 2R Y, FRARMEEESE. KBX A 70006 moll' T
ESSMHEBAR (pHH6.520.1) -2 8 (75:25) (MU TEES R L%6.0 mLE195 mLKHF
F1 molL'BERRARIBHpHESS5 0.1, INZEE250 mL, fNZKE1000 mL, $ES, EIE) EHE
EBRSEF, TRAIERTHLE, EHRESHBIREBNEHERAELEIESKERNE
i, XX T ZF5-0.025 mol-L ' HRER 4% (AHHMERIABpHES0) RANABERR . hEeER
GErRRIEFA100 %A97KHE, EDTA-FeZ SN AREBIRSS . SHMIERELATELSE. 4XA
2125 % (FFSE) FEEM0.052 % (A% FEMKER (BETESSMLZIATH
EZE35) REBRHN, SRXRECEEF, FigERY, BS5HEMERLTDIBEER,
BAGFERFHRXFIRNEN BT RESTHEM, ASCRBIEERE SRR EKER
B (HUC) #To4r, ERZEE-0.02 mll'ZBEMNEiERS, BRHKI TpHE5. 40, 3.0
=ANEM, BERER, FEpHOSFA0MEH T, EDAFeR 5 HIEIIRE . X AKEBERGHE
EE30R, EDTAFEEMHKB T ELNRBIAAEENEY. 2 BE. HEET, £5#E%
B, FEEHRPEMEAS RNEREFEERETR, REF 7R, %% 47 IR FHFLC-DADF
LC-MS,

N AUPLC-ESEMS/MS i B E B BT R EF R 2
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w52 RAFINHE CHENCRBE S KA TR MEAEERNNEEE T, ZRNZBRZ
WEWTRESYNREEE N0 ISR TN E I RENESY. BREFH 1074,
MATT REArRLIEALREREF ., INN=SLSkNAEHTER, 2B mY. KB
T8mgml'. 10 mg'ml'. 12mgml'=NRE, ERER, =HHERKPNESNZ _ENZRK%
BEAVNEBRLTEEZEZR, XEET10mgml M=K L8E%008. 0.10. 0.12m=/ &,
LZRER, ZHHGRFNUESNZ _RUOZBRRZEYNERROEEEEZR, HPAXRAAX
ERAEIIN0 mgml' =R AL EARO I ml, ZRIUNZB TSR A,

m 5.3 KR EER 72200~ 400 mEKSEERH#TEAME, DAL M HLIMNE, AR
WK 9259.2 nm, 1% 1259 nmfE DMK RS, BEERSRFRRELEHE KR, 270 mHE
HEFMPB/NTF259m, EREMEERNABERLT, ASCERARKEREAR270 nmfEHNE
B,

0.070410.9

0.060

0.050 259.2
0.040-
0.0304
0.020-

0.0104

0.0004

-0.0104

T T T T
22000 24000 26000 28000 30000 32000 34000 36000 380.00

3. EDTA-FeZs 5 A9 2 SR I O 1 B
Fig3. UV scan figure of EDTA-Fe complex

W 5.4 WERERHEMEE {0 ERTEHES. 10. 20, 300U NHER, ERER, FHE20N
ENEERBES TEHRESDINMI0ONGN, MEHBEINHEPREER, IERNEBES
#A7, Bk B304 .

m 5.5 A RR A EREETSFHROHLCKE AR #ITHIT FEEM B RRE AT R#T
EME, FTEMINTTEESR. . PBE BAGHRRARTL_RUZR _WREEH
FENESIRE T RENS EWKIE.

N AUPLC-ESEMS/MS i B E B BT R EF R 2 8
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