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WE: M &0 4R 3500 6 A R A KW M G T A 28 R 3E Y s A AT AR BRI 2 A &80 09 AR B aUR A €36 - WAAT R
Faf i R (UPLC - Q = TOF - MS) %k . A3k HPLC &4, &84 4 Agilent C (150 mm X 4. 6 mm,5 wm) , 7% 348 A A #e ik ik -
TR (BB HeBL) , ik 4 1.0 mL/ min, %0l 9% K % 274 nm, A28 4 30 °C, 342 % 10 pL; UPLC - Q - TOF — MS &4+, & 42 4
YMC - Triant C, #£ (150 mm X 2. 1 mm, 1. 9 wm) , #3055 4 DAD #m £, AZA8 A4 0. 1% T4 10 mmol / L T4 (A) - THE(B).
A SRR, AR A 0.5 mL/ min, ARk K A 274 nm, B A 40 C, 3T H 0.5 ulo v i 5 8 TR ES T a8EX (ESIY), 8 Rkt
BRE30eV, BMERE ALV, HEILRE 45V, HEL B IE 60V, TIRAAE 8 mL/ min, TIRABE 300 C, FALAIE H 35 psi, AR EX
MS/MS;42#655 B m /2 50 ~ 700; 3 R hn A B B F 69 £ 85 B & 5Pk LR35 L AR A8 R XA AR atIE
IR, Bl e 6 o B RAG; B LA AR B RS R EAE 0.35~7.00 pg/ mL SE B A 5 @mmA X A RAF(r=0.9997) ;4
MFEA 0.70 ng, EFFA 2. 8 ng; ¥y XIS L R RSD T 4. 00%; A0 A8 b A #c ik 3 7ok pH JE 3. 8 ~4. 2 BF P 77 sk A
4,8 1E UPLC - Q — TOF — MS 3], 321 LA AP AR BRI 0 2 A &34 LA iR G o T A RABRA B G R T AR B A 2 A ALK,
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Impurities in Mosapride Citrate Tablets
LIU Ali"?° ,WANG Xue'?*,ZHANG Guimin?~
(1. Lunan BeiTe Pharmaceutical Co. ,Lid. ,Linyi,Shandong,China 276006; 2. National Engineering and Technology Research Center of Chirality

Pharmaceutical ,Linyi,Shandong,China  276006; 3. Shandong Engineering Research Center for Development of New Pharmaceutical Preparations,
Linyi,Shandong,China 276006)
Abstract: Objective To establish an ultra — high performance liquid chromatography — quadrupole tandem time — of — flight mass
spectrometry (UPLC — Q — TOF — MS) method for the detection of two chromatographic peaks of specific impuritie (mosapride citric
amide) under the detection conditions of related substances in Mosapride Citrate Tablets. Methods High — performance liquid
chromatography (HPLC) conditions were as follows:the chromatographic column was Agilent C,; column (150 mm x4.6 mm,5 pm),
the mobile phase was citrate solution — acetonitrile with gradient elution, the flow rate was 1.0 mL/ min,the detection wavelength
was 274 nm,the column temperature was 30 °C,and the injection volume was 10 pL. UPLC - Q — TOF — MS conditions were as
follows: the chromatographic column was YMC — Triant C, column (150 mm X 2.1 mm, 1.9 wm),the detector was diode array
detector (DAD) , the mobile phase was 10 mmol / L ammonium acetate containing 0. 1% formic acid (A) — acetonitrile (B) with
gradient elution, the flow rate was 0.5 mL/ min,the detection wavelength was 274 nm,the column temperature was 40 °C,and the
injection volume was 0.5 L. Electron spray ionization (ESI*) with positive ion scanning mode was adopted,the collision energy of

the secondary mass spectrometry was 30 eV, the capillary voltage was 4 kV,the taper hole voltage was 45 V,the fragmentation

THEETH: LA ST T 2L KA LR R B [1935],
F—1EE X A, 4, B LA A, B IARIN, BFFR T 6 A AL 2 ) A AL S E M, (B F 42 48 )1iuali0208@163. com,
MEEEE KRR, BRI A, TREABIR N, HER T & A AR R TR R, (245 )0539 - 5030319,

BIIIFIIFIIIIIIFIIFIIFIIIIIIIIIIFIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII>D

EHE[]]. P B AYH SR 4 E,2021,34(9):1105 - 1110. [14] £ 2 0 EW,EHR,F . B EXAen &5 A 25
[11] % %, 54,3 #,%  HPLC - CAD 2444033 M 25 8 FIEST R B AP AR AR R Ty ik A
SR B SRR [T]. P B 26)5,2021,24(10): PRI, B P 254 &,2020,45(22) :5511 - 5517.

1932 - 1937. [15] % & 42 &, ZWA,5 . £ 5 8 KAL)
[12] 3k 4h,%k Z,%F &,%  HPLC-CAD M 2284 B 57 £ m B Z AP 5 AR 0 T R e ER[]].

Kk HEmaes]]. YR HEE,2021,30012): Ao ARSI AR, 2021,12(4) 1 1513 - 1518.

1126 - 1131. [16] Zu s, FiER, sk . vy A B2 254 HPLC 547
[13] Mithzk, 5B R, 5 . BT &b km 2w P e a9 B A ELT]. P E 25 5,2017,28(15):2152 - 2156.

#42]]. B AREAN FIR,2021,12(3):914 - 918. (Wi FL 1 :2022 - 03 — 113 & [ H 181 : 2022 - 07 - 13)

78



AT ST AST -

Inspection and Test

¥ %

China Pharmaceuticals

2023 4F 1 H 20 H 55 32 4855 2 1)
Vol. 32,No. 2, January 20,2023

voltage was 60 V,the flow rate of drying air was 8 mL/ min,the temperature of drying gas was 300 °C,the pressure of atomizing
gas was 35 psi,the scanning mode was MS/ MS, and the scanning range was m/z 50 — 700. The content of impurity mosapride
citric amide was calculated by the main component self — contrast method without calibration factor. Results Mosapride citric amide
showed double peaks and was well separated from impurities. The linear range of mosapride citric amide was 0.35 - 7.00 pg/ mL
(r=0.999 7). The limit of detection (LOD) was 0.70 ng and the limit of quantification (LOQ) was 2.8 ng. The RSD of the
precision test was less than 4.00%. The mobile phase of citrate solution had good durability with pH of 3.8 — 4.2. According to

UPLC - Q = TOF — MS, the two chromatographic peaks were conjectured to be the incomplete dissociation of mosapride citric amide

into two forms after the formation of carboxylic acid sodium salt under liquid chromatography conditions by UPLC - Q — TOF — MS.

Conclusion

The established method is suitable for the detection of the specific impurity mosapride citric amide in Mosapride

Citrate Tablets,and the study can provide a reference for the follow — up quality control of the preparation.

Key words: Mosapride Citrate Tablets;impurity ;mosapride citric amide; HPLC; UPLC - Q — TOF — MS
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Ty R 5 b b K 7 (AL 55 43 50 S 170701,
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TRC A a) L, fit5 A 15 - THT - 139 - 2, & 5 94. 54%) ;
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2.1.1 HPLC 4%

A%+ Agilent C g A (150 mm X 4.6 mm, 5 wm) ;
L 2% « 55 ARG 2% 5 T B AR « MR Eh S (A, Uk
PR £ 8. 82 ¢, Ml 7K 800 mL i 7 fif , FH i 45 iR o pH 2
4.0, JM7K 21000 mL) — Z M5 (B) , A3 5 Vet (LRI R P
LR D) TE 1.0 mL/ min; KM P . 274 nm; #EIE -
30 °C; #EFE R : 10 Lo B ACEHE B2 70 b R 06 1 R AN IG
T 40 000,

®1 MERBER

Tab.1 Gradient elution program

B A (min)  A(%) B(%) | B (min) A(%) B(%)
0 85 15 41 85 15
40 45 55 51 85 15

2.1.2 UPLC - Q-TOF - MS 4%

% 5 435 HE 8 YMC — Triant C,g#E (150 mm x
2.1 mm, 1.9 pwm) ; K I 2% 9 DAD I % 5 i 20 AH A 7%
0. 1% R 10 mmol / L L TREZ (A) — 2 (B) , BRIEUE
JE (R R 7 UL 2) 5 W33 4 0. 5 mL / min K00 7
274 nm; FEYEA 40 C;EFEE 0.5 L.

Jo i A% PR BB SE B TR, OE B T A
(ESI*) ; % i mli i fiE it 30 eV AR HLE 4 kV 3 4
FLHL 45 VR H R 60 Vi TS 8 mL / min; T
PSR 300 °C; 5540 SU% 7 35 psi; AR MS 7 MS;
HHEE m /2 50 ~ 700,

2.2 BEHE
URE i AR A5 1 R B BRI O E - 7K (40160,
*2 HERBER

Tab.2 Gradient elution program

B (min)  A(%)  B(%) | #E(min)  A(%) B(%)
0 90 10 15 40 60
5 90 10 16 90 10
10 70 30 20 90 10
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T mg (7R, U8 3L, HRUSE U8 W, B A5 138 3 V8 W
s 2% 8 IGE 2 U, I - 7K (40:60,V /7 V) E
RGBS, SR 1 mL A S g AUV TR, BIAS X A %
T BBy b WA R R A B I X FEAR 24 10 mg, KS FRE , B
20 mLART, MNE - 7K (40:60,V /1 V)IEfEFIFE S,
FEA], BNAS X IR AW
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Fig.1 HPLC chromatograms of related substances in samples
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WAH S E P AE 12, 70 min A1 12. 76 min 42045 H 31
1N A 3l i 44 0 156 RN 2 5 06 L 2 A I — 2 o 3% 4y
T8 ¥ 55U R R BE A Y, T R A
VB AY  EIEA L, TR S E B W
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CoHasCIFN;Oo 5 1 5 25 B i m /2 109. 04, 70 % 41 i
H CHgF* o 53 AR AT e 3848 b e 5 22 M C,H ,FN,0 &
PG 2 R F m /2 372. 05, SEI Ak S 22, A= i 1
Fom/z175.02, JGE AN CH,04* 5 75 — 1 4k 45
I NS REEH m /2 198,03, 76 R 4l CoHyCINO, * .
BLYL LR R A e G ] fig ) SR 1 5 o R v
TR BT TR B A R R Rt — 2
FE 2R R BEUD W R R PG TG
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1,2. Mosapride citric amide

Fig.2 HPLC chromatogram of reference substance
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Fig. 3 Mass spectra of reference substance
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Fig.4 Possible fragmentation pathway of mosapride citric amide
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Fig.5 Possible dissociation equilibrium of mosapride citric amide

reference substance

5.5,6.5, 00 2. 2 R X BE 5L, % 2. 1. 1 3R HPLC
S HERE T A5 R WL 3,

R 4l 5 W AR A T e 53— 485 R SRR AR 40 , R
fifg 25 B (T O)AUAEAR pH P85 AR 8 A7 7E FE A R T
GG A pH A EE Y, EZ L I M I WA R A7
TETEAR pHEREE A, T A1 I AY LA 5], H 0 sk ()
WA 2 5, VBOAH € i P e v R b b e A I S AR Ak L 2
WA A B pHFE2. 5~ 5. OFE I N, TR IS &) h 52 v b
TR 165 T g 1 22 266 B0 A LI, B A IO IO 79 e 760 =X 77
e 5 B2 i sh AR pH Y T, 80 T Ay e i RRURE X 3 K
i 280 T g e T FRAE X /) s 4 2l A A i pH = 5.5
B, B0 WA TR A A T e R A 20 33 6] Pl L0 A8 ol L0 I
BF2 NRIRARE S E, EE UM R (D A7
T o R, S v Iy A T P A A S 40 TG e R A e i
ZAFF (pH 4. 0) 7R WU
2.6 HiEFEE

LR RS R R 2. 235 X SRR 5 mL,
B 50 mLAA R, N - 7K (40:60,V/ V) EE , #2
A7, RIVASE S IR T 48 9 5 R %% /0.1, 0. 3,0.6,0. 8,

*3 AEFEzIEpH TED L F PR BT B min iRiEE R
Tab.3 The peak area of mosapride citric amide reference

substance under different pH values and mobile phases

, i AR
A48 pH
Il m II:1m I+ 1
2.5 1228683 1204068 51:49 2432751
3.0 1242276 1224113 50:50 2466389
3.5 1235980 1269117  49:51 2505097
3.8 1276793 1251693  50:50 2528486
4.0 1285612 1260087 50:50 2545699
4.2 1259361 1285755 50:50 2545116
4.5 1221660 1341099 48:52 2562759
5.0 1238300 1417161 47:53 2655461
5.5 2707 818 2707 818
6.5 2739 342 2739 342

1.0,1.5,2.0 mL, 439 '& 10 mL & E T, In 2 - K
(40: 60, V/ V) REZ, F250 , Hil 15 F 51 6 B 5 v W o 1%
2. 1. 1R HPLC £ 4 AR 20 B, LA UG T A (A) SR 9\ Ak
b, BV A R BRI T ¥R B (C, g / mL) AR AL R
AT PR S RIH TR A = 12 926. 72C - 926. 87
(r=0.9997,n="7) 25K, BLUP VR Fr G eI ot 1=
e BEAE 0.35~7.00 pg/ mL (A1 24 T L3R 5 1 W
0. 035% ~ 0. 70% ) 75 [l PN 5 DG TRT FRZR R G R R AT o RO
LM 1m0 D7 R R B RER BB VD 0 ) AR I A AE
B4 1.10,760. 9 ~ 1. LGP, o] R A IR 1 7
1) FE B A B R TR A T B

983 1) B Al A 6 - R EBURE S 20003 3 e (2940 24 T i
FRBIYL AR 10 mg) G FRAE , B 10 mL 2 &R, V47
505, 4 B FEAT PO AR (80 CHEAE T M 48 h, I &
25) R (2 mLE5], 1 mL 1 mol / L HCL, 90 °CJin#k
30 min, B AEIHORT, R E A VEALREAR (2 mL A,
2 mL 3% H,0,,90 CHIFAS min, ¥ &1, 1A F2 25) Bl
fi#t (2 mL¥EH], 1 mL 0. 1 mol/ L NaOH, 90 °CIl#4 10 min,
R ERIE L) DGR (R 24,4 500 IxOG
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