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Improved LC-MS method in pretreatment for the determination
of lisinopril in human plasma and its application

HUANG Yan', WU Yue', GUO Xiao-feng', DING Li"*, WEN Ai-dong®, YANG Lin®
' Department of Pharmaceutical Analysis, China Pharmaceutical Univers‘sity, Nanjing 210009 ;
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Abstract Objective: To develop a LC-MS method for the determination of lisinopril concentration in
human plasma. Methods: After being deproteinated by methanol, plasma samples were separated by
LC-MS on Sepax GP-C18 column with mobile phase consisting of 20 mmol - L' ammonium acetate
(containing 0. 1 % formic acid) water solution - methanol (75:25, v/v) and metronidazole being used
as the internal standard. The analytes were ionized in the electro spray ionization interface of the mass
spectrometer and detected in the selected ion monitoring (SIM) mode using target ions at m/z 406. 3
for lisinopril and m/z 172. 1 for the internal standard. The fragmental voltage was 150 V. Results:
The calibration curve was linear over the range of 2 ~ 300 ng-mL ' with 2 ng-mL ™' of the limit of
quantification for lisinopril in plasma. The intra-batch and inter-batch precision were less than 15 %
and accuracy ranged from 91.6% to 96.4% . Conclusion: The developed method is suitable for phar-
macokinetic study of lisinopril in human plasma.
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H v A (lisinopril ) R H — M B Bk R
BeBFID I, 6 R T R, 0 Bh 3 1 S0 FR W
BHEERERFENERE"Y,

H AT, E NS SCEk P B $RE B L3R
FIE 7, BA—ERR: (1) BB AH B 5
SEMIE LD, MR 2 AR ZE B R A
ARG HEAT DGR , 12325 I 3R 5 o i AL B AR ER
HEW, HRBEARR, (2)LC-MS K LC-MS" Jii
SEENTY Semk™ Hh o 3 R T T AL B SR A B AR A
BB AR A B B3R R A 10% 51 20% i
SR E L PIRE AL R I MK A & SRR T AR
BE, MEA KBRS AT B Sh 0T A
TR B BITIE , 3 B E AL LS AT LC-
MS A, Bk EBR A 2.5 ng-mL ™' {HiZERHA
T RUAL BB R B BT ik DA 5 B
B, 5 INSCIRIR 225 SR 208 H 8 pTYE R AL 2 M.
R ek E R B

A SCHE SCHRERA |, 3T M R AE A BT AL B 7 ik
T, RAPEERIESED, a2 Bt
ERREHET Y J5 # 4T LC-MS 4347 ; X 15 &
AT (S R AR RN ES),
R TR MR T R iR g1, AL
FSREE, ERER; FERAY, REERREE
2 ng-mL™" AT FHUE S Al A EEBRZIAE KA
KI5 h 12 5T o
1 XE{E5RXH

Agilent 1100 ¥ A6 3% - 35 Bk AL (& H
EFR. B 3h#ES HRA EmES b ™
AT B RE R I 4% ) , €3 T/E %G : Agilent Chemsta-
tion (A.10.02),

2R EIF) T F - ( AstraZeneca UK Limit-
ed, FEGES™ ) s B X A1) %) HE 5 (b s 5 £ FEBEE
BB FRAF R, 4 B4 98.78% ) 5 F AL Xt
Mo (PEAMAEYH &R ETRMLE, #tS.
100191-200305) ,

RN EIE A ; BERREE IRV A4l i A
IKAEBET K,

2 FHiE

2.1 TSR B
K5 B AR B i 3 1) % BB /7 10. 0 mg, B 10 mL

BP,MPBRAREBREZE, F5, G
1.0 mg-mL™" B HFAE SR, HRANEREE
PR .

Y& 2 AR B R A e X HR 55 10,0 mg, B 10 mL &
A AR EARIFFREEZE, 75,08 1.0
mg-mL "' PIARIE A W, P B R B R IR
$#2.0 pg-mL ™ B RFRE
2.2 &FH

FiBHH:20 mmol L™ EEMR £ /K VAW (50. 1%
EHER)-F B (75:25,0/v) ; K :0.25 mL-min ™' ; 8
AL s Sepax GP-Cy (2.1 mm X 150 mm,5 pm) ;8
45 Ci R 3 pl,

2.3 &

B oy = R R TR (SIM) ; B 7
Wtk IEBS F (positive ) s B FIL X MBI B
5B Tk XS & RS AN M+ H] ® m/z
406.3; AR (FHASML) H[M + H] * m/z 172, 1;4%
WX EE 150 V; THRSMME:8 Lomin™ 3 FLE
JE77:45 psig; THRSIRE 350 C,

2.4 hXfHedE

B AT mL, B 10 mLELOE S, A 5
MY BRI 40 WL, 5 BEIR 5T, N A FF BES mL, 3R iE
2 min, # &30 min, F4 000 r-min "' B.>10 min, I
B HiE 4.5 mLEE# E10 mLE L&, F45 €K
BURASRKT o 523 A20mmol - L~ BEEREE K VAT
(0.2 % HFR) 150 WLIEHE, 3 HE2 min, A E T
200 L, €L min, F16 000 r-min ™' B35 min, &
B EEWI120 pLEC AL wWLH BEE) B ShiE ke
FefR RS, W3 wLifiAT LC-MS 4347,

2.5 HRFIAZHR

12 B EREEE, FR(33.3 + 3.0)a,
B8 (170.6 + 3.1)em, fRE(62.9 + 2.4) kg, fk
HiE21.6 = 0.9, RIEWE gL, R HI & A
W AEREMITRERERRATE, TBH
REFNERKRFNRERAEEEZRSFIGED,
FREFANEZNHRES.

ZTREZRBAKR(EL 12 /M8 ,KHEBRT:
30 452,250 mLiE KRR, BIRZ5 52 hR
oK ,4 hEi e, ORZ Y RTH B B A4 mL,
FRZ)/51.2.4.5.6.7.8,10,12.15 .24 .36 .48 60
h & REFIKIN4 mL, M¥ESHFROER

B SLAEL, B M T -20 CRAFZENE,
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1 BEEMERGAERAEE.
(A) =HMH; (B) =EM¥E + BHEEA + iF; (C) SEEMEE MRS + A5 .
Fig. 1 LC - MS chromatograms of Blank plasma (A), Plasma spiked with lisinopril and metronidazole (B),

Plasma sample after lisinopril administration (C).

3.2 AWK RARKEER

BUO mLITHELLEHC, MAZ H K] mL,
o HE R I A RIVE BE M 3 A AR R, B A
L] 4 B R 2.5.10,30,100,200 300 ng-mL ™
HIPRHE & 25 L3R, F2© LR AE R AL 3 T T #4E 3
ME , HEBE AR A, MAFRIEE A, 1
HfEo LIFHAE A = A/A) X IESEE C 1R
HEAHR,BEIESR S = 0.006372 x C +0.000
8863,r = 0.997 WMERH w = 1/C, MEPH#
A2 ~300 ng-mL ™ W EEEINEEXRR
1o RIEREBRKERKE N2 ng-mL ™',
3.3 MEERXR

e ) B A MR B 40 B4 5.30.260 ng-mL!
S P R E RS MR (B RE
SEATRS Br) , R LSRR AL 3 TR $4E B
REo HESME 3 HLL K. 3 FIRERHE A RSD
AR K6.2 % 3.8 % 2.6 %, #t[8] RSD 43 %K
7.0 % 12.3 % 13.5 %,
3.4 RBREEKFERE

HIAVREE 41510 530,260 ng-mL ™" AR IR
HER TR mL, BFPIREEH% 2 47,45 CKBPLIA

SFKRTF , FRIELAS0 pLAY20 mmol -L™' BERREEKIE

B(H 0.2 % FER) I, BU120 wLim A AR
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40 pL, BHEIRST , AE Rt BRIB R ; 53 Wl v B oA
5.30.260 ng-mL ™" {8 i% 3 F) 0 3¢ AE AR 1 mL4& 5
B3, 5 HMA B EES mLF FARBLLCE S, IRHE2 min,
# 830 min, 74000 r-min "' B.0>10 min, B &%
4.5 mLE R —10 mLE.LE$,45 CKRBFURS
KT, FRHE LA150 wLf20 mmol - L~ BEBREZ KIS WK
(0.2 % HER) VM, iR HE2 min, M A & 45
200 pL, i€l min, F16 000 remin "' B.0>5 min, B
B HiEW120 pLZ A SRS A SR, IMA RAR
W40 pL, REEIE S, WE3 pLi#fT LC - MS 43#7,
THEARMIR P = 3 Pk B SR B BT e 2241 51 (92.
9+5.8)% .(91.6+2.6)% .(96.4 +4.1)% |,

3.5 BEA AR (AEsTEDk )

i s ) VR B 43 911 R 5..30,260 ngemL ™
AR P R 3 R EREE AR E S 2 IR, F IR
HIALZR” T BRAEDE , THEE AR RIMCR . 8
% B 3 Bk B A AR X B Wi 34 51 M 106.5 % |
100.3 % .101.9 %,

3.6 HABEZHER

2% 2 L A VR BE 43 5 R 5.30.260 ng -
mL ™ AR A 2 I 3K E B, B B A B 12 4,
Bl mL, 783 EHFEREGHM3 K3 BT
ZIRWEL3 h;3 HEHFEHA -20 CHRFAEHR
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HARAE 2 AEBUH (LRI AT BB a AR E
M, 55 BPBS AL B AR S AT B, SRR, BiA
R MR AE BR A T REE I R
3.7 AR

BUS (A FISR IR RG2S B LK, 24" AR ah
HIALER" BT B s ALK ERRE R, & .
FCHIVRAE A 5.30.,260 ng-mL ™" FRAER L mL, 47
WSS 7, FEIMAAARIEA0 L, REEIRST, IR
KWK T o FRIE LA BIAERR , BRSO, 7 SR i
WETEAR A,. A BLHIWRE SR 5.30,260 ng-mL ™ FRifE
VAL mL% S 1, B IARIE40 pL, IRBER ST, LA
ARWKT . FRE L= B MK EERER, #RE
P it R R Ao THE A, A, BYHIE £,
RT3 b IR U R B S R ARORE g1 R A
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3.8 HFHFAR
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Fig. 2 Plasma concentration - time profile of lisinopril
observed afteroral administration of 20 mg lisinopril to
12 healthy volunteers(x +s, n =12).
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R it,,9(13.4+2.8) h,t 8(7.0+0.9) h;C_ (54
53+15.2) ng-mL™" ,AUC_g, 9 (860.2 £230.7) ng-h-
mL™" AUC ., H(8%.5 £233.9) ng-h-mL ™,
4 i
4.1

NLFE LC-MS £ 2 M3 25 Wk B, M 3% R
MPFLEEFEER, SEFREEENREEAY
Ti¥E, BT LU B UL RR 2, (B I 3% H i g v
T YRR, BTG RE™E, [t
R A RO B A RORR A SRR

R, 7% S I 47 R 5 5% 1 1A 20mmol - L™ R B K U
W7 0.2 % FER) W IRJE , BB EH VLIEF
SURALTE , 5 2% AR R 55 Y PO IR TR
BT HRYE, B —E AR LEROR) , FmA
B, (L R LU 1) S R SR — B, YR AT SRS
Wio SR, GREGATATEHIRE VR WA H, b 38
JERE S ST IR TE - 3B B 5 P UM ) TR
TR T E T T8, 8 TR R TS YA

4.2 SURRURIE, FER S P IIA S 2, AT LA
OIS H B (B KB SEBIE W, 7 LC-MS =2,
XSRS FABERAE A, B S . #EHE2. 1 mmiKy
QIAEFER. SmmPIRRH AL ¥ (R R
TR R b T B FIRIIS S, WA T S8
BiAs. KA 45 CAER, SR ML BUERIER,
TESR RS IO o sk T GiIERyiE BRI,
RESRIR W T 9 3R — B0 R Sh AR BV 5 HERE 4
AT TIZEVS AR IR SR VIR VNN 0.2 % R,
SRR VR pHELR U0 R 0 SR R A
A HL RS , BRI ARHE .

4.3 ARSI HY LC-MS 38 LU F A M3
U BE . A S B0 9 32 R
Zigh e B4 SO TR BB IT S SRARE .
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