195~400 nm Yeilf X BT e E &, RIWE  BERRERE, Wk & R e, R g R

PRI (2.4, 7.7, 20.3 min)¥J7E 254 nm MHER ATEE.

B R, HLAE 254 nm 358 K ARG 21 () 2% g i A

Bin . WMOEFE 254 nm I K .

32w E (1]
232 SCHR [3-414RIE AT S JoT il & 7 v BA 2]

M- K AT A, R PEI B, Tl HHC. 40 3]

YR, UL EE-K (60 ¢ 40) R S S I,

4h WA R 0.12% ETFE 0.97%, ARG 2R [4]

R, HiAma RAWEE. HOHE-/K35 1 65)H

TAH B FIIS, FE RS TR AF, 4 h WARIA
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HE: B ZIZRENBROSENERA R RGOS T FE KA ZHR0aMMEE%, &E4E % Agilent TC-Cjq
#(250 mmx4.6 mm, 5 pm), ¥AFEE-0.1 mol-L ™' Bt — SRR (55 1 45) A A48, HIBA 50 °C, AikH 1.0 mL-min ',
Mok KA 230 nme 4R R4S NE RS RS & REDE R B BOR T AW ERE S HPE 5 B BT BB NER
F£ 43.39~390.5 pgmL™' R 5¥% @R 2 RIFEME A, r=1.000; =IHE Y 99.8%(RSD=0.50%, n=9); &k k4 0.853 6 ng;
X BIERAE 240 WAEE, it EF7kETBRE, A, 24, TRATEARENEROGSENEFA XY REE,
FEER: BB INER; AEMNE; AXYR; SR EEE
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Determination of Content and Related Substances of Labetalol Hydrochloride by HPLC

ZHENG Jinqil, FU Lina2, LIU Chaoz, ZHENG Guogangl(l.zhejiang Institute for Food and Drug Control, Hangzhou
310004, China; 2.Zhejiang University of Technology, Hangzhou 310014, China)

ABSTRACT: OBJECTIVE To establish a method to determine the content and related substances of labetalol hydrochloride.
METHODS HPLC was adopted on an Agilent TC-C;g column(250 mmx4.6 mm, 5 pm) using an isocratic mobile phase
consisting of methanol-0.1 mol-L™" monosodium phosphate (55 : 45) with a flow rate of 1.0 mL-min™'. The column temperature
was kept at 50 'C and the detection wavelength was set at 230 nm. RESULTS The resolution between the peaks of labetalol
hydrochloride and labetalone hydrochloride and other peaks was good. The concentration-response relationship was linear over
the range of 43.39-390.5 pg-mL™'(r=1.000). The average recovery was 99.8%(RSD=0.50%, n=9) and the limit of detection was
0.853 6 ng. The solution was stable for 24 h. CONCLUSION The method is specific, accurate, sensitive and can be used for
the determination of content and related substances of labetalol hydrochloride.

KEY WORDS: labetalol hydrochloride; content determination; related substances; HPLC

ER TR PL VL IR (5-[1-F8 2k -2-(1- 2L -3- K A i
B)- LI DKW B R R R 3h) /e —Fh e L o B 52 A4
VR B I 2541, B AT ARk
RO s o #h IR b7 VLI IR 73 1 45 8 h 3 A oy J2 3k
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()5 B E  RAHUE RIUER S BB BP2012 FiRPY/
EP7.0 FRCRIH HPLC 25 SR IR 17 VLI SR AT X4
J, AT R E RO DY SRR AR R S A . 7E 2011
TR R 2 L e LU A 24 T bR M e AR
o RS R AR 2 R, RS H
USP34 iz P b i B 00 5 (0 i 41, SR st
(1) HPLC, “EBR#EEEER B DY SRR, B Ifaar
T HPLC M5 £h I hr UL /R R ) i

1 NEE5RH

SHIMADZU LC-20AT & &80 (354 (H A
BT, LC-20AT %2, SPD-M20A M4 FES
SRAMEI28), LC solution {81 T 4F k.

ERTR R VLI 7RO S (r [ 24 5 A= 0 ) ot A
FT, 5 100484-201001, & H: 99.8%); hi
B2 DL SR 6T S (JEE 2 7110502002, 5 12 99.7%)
U3 e ER IR b7 DU KRR (5. 502-101201,
502-101204 F1 502-101205)¥4 HL 75 K At 28 i
HA MR AR R Akl Kb K,
FLAARFIIL A o #r i
2 HEE5HR
2.1 kA&t

. Agilent TC-Cig #(4.6 mm X250 mm,
5um); ViENAH: FIEE-0.1 mol-L ™' MR AN
(55 : 45); FEl: 50 °C; Yiik: 1.0 mLemin™'; K
WK 230 nm, HEFEE: 10 ul.

2.2 W

221 XY WAGNERE, REHE, i
B AHE AR I AR RRE 1 mL 7 5.0 mg 1
W A R T G R R 1.0 mL, & 200 mL
HT, WA R R ZIE, R, 1E
o

222 HRIE RS WBUR S g D% R
X} IR A2 10 mg, ‘B 50 mL I, N sh A%
filt EMRE R R, BAT, AR AR S R0 B
TN 8

2.3 fARYIH 5

231 LEMERE AN T2 RS R
N R DLV R, — 2 ] N A R LS R, 4k
MR R TE B R R 8, P& 1 T &R el REBI N
1) 2% J0 A AR IR o7 LI K I o HCER 8 v DL 3% 7 i
FEL B R R R 7 DL R 6] R A& i, IR B AH
i AR B RE 1 mL P 207 10 pg IR AW

T EBLAR HI 24 2013 4 1 505 30 4555 1 9]

P “2.17 TR A AEUERE, AR E 1A, ERIR
Pr UL IR W AR R B DL IR 1) 40 B9 5 >3.0, B AR
Koz Eh b DL /R IEETHE>2 000.

232 BRI BCERR B DK IRY) 125
mg, & 25mL =T, s 10 mL {5 #,
B 3.0 mol- L' #h R 5.0 mL, JECE 24 h, 1 3.0
mol- L A 8L AN A 5.0 mL F RIS, RS
BEEZIEE, $E4), HU10 pL 3EFE, 455 WK 1B.
233 AR IR RAE  HCER MR by VI R4 125
mg, & 25mL BT, InshAH 10 mL 5%
1 3.0 mol- L™ A E AL B 5.0 mL, JAE 24 h,
B 3.0 mol- L™ 5 RVAW 5.0 mL IS, FVRShAH
B Z0 %, $224), B 10 pL 3hFF, 455K 1C.
2.3.4 ABEIRRE HERER b D& RE) 125 mg,
B 25 mL SR, I shAE 15 mL {F %, 76 80 C
KN4 h, AR ER, HRsIAHRR 2%
FE, #EA55, HU10 pL JEFE, 53R WK 1D,

235 HMINRL BRI B VY& IKZ) 125 mg,
B 25 mL S, IndshAH 10 mL AFEE, I 30%
REAAAE R 5.0 mL, JHUE 24 h, HRBIAHFR
BRI, $A), 10 uL dEFE, S8R LK 1E,
2.3.6 JGHEINRES  ERPRET VIV IRZT 125 mg, E
25 mL IR, IV shAH 15 mL {E% R, 764 500
+500)Lx JE B FCE 24 h, HRSHHREEZIE,
FEA7, W10 pL HEFE, 45 MLIE 1F.

GEILW IR, o IR A ) B A )

5 R AR U oy B, YIRS g 3.5 A5 IR B
I TE) P U, I SR ST IR AT R T T VR PTAT
2.3.7  FHXE I N DS AR BE Y “2.3.17 TR
AR P ULy S AN R B by DU IR RS W, 1
A7 AR S PR 700 5 o R R vy DL 3% IR W 5 £ R
DL IR AR X PR ok 1,68 2% 18 B Eh R b UL
T8 7R A 1 e AR g T R IR DL R, T SRS,
K CA SR B by DU JR oh B 5 o0k BRI & e ot RS
T B RIRES R B SRR T, DA R
i o D185 2K I 0 R R B D% JK PRI ARG W B (S/N=3) 4
W14 0.770 4 ng A1 0.853 6 ng, AHRRE M 1 B AKAK:
H14<0.01%.
238 fREMiE US4 502-101201 [ fHER
WV, T 0, 1, 3, 6, 12 124 h AT H R
WS, SRR 1, AT AN S EWAE 24 h
W IEARTEE
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A C
1
J t 1 Y _L,_l_._._-—-—‘————___
0 1 2 3 4 5 6 71 8 0 5 10 15 20 25 30 35 40 0 10 20 30 40
t/min t/min t/min
1 1 1
D F
A - _J LAY N X ——
0 10 20 30 40 0 10 20 30 40 0 10 20 30 40
t/min t/min t/min

Bl 1 s /R & R R B AR 35

A-ERRAL VUV IR AN ER QR DUy /R W B—SRIRIIR s C-amBRAIR; DL BR; E-BR: F-30UHUR, 1-3RIH IV R s 2—-ERMR-hr DL JR
Fig1l Chromatograms of specificity test of labetalol hydrochloride

A-labetalol hydrochloride and labetalone hydrochloride; B—treated with 1.0 mol-L™! HCI; C—treated with 1.0 mol-L™! NaOH; D-treated with heat;
E-treated with 10% H,O,; F-treated with strong light; 1-labetalol hydrochloride; 2—labetalone hydrochloride

®1 REMRKKLE
Tab 1 The results of stability test
i) [ /h 0 1 3 6 12 24

BRBIY%  0.06  0.05 0.05  0.06  0.05 0.05

%I Y% 0.14 0.14 0.15 0.15 0.14 0.15

239 HRYBTNE  BURN 3 #AE, $492.2.17
TR 5k e A R B o R, 4% “2.17
TN i R, HASN RS R, K% E
HOG) RS 10 pl, 1 NV 43, I 1Al R
TR, A 3 B A3 (0 1 DR PR U 5 24 R 3l EE R 1) 20%
TR s B AR B A TR 6 PR VAV S 10 ul, 43991
AR A, s i 1 2R 3 oy W R B I
(I 3.5 o AR o v 110 €0 wil ] o a2 % i i
AN RIAGIT 0.3%, 2508 EASIT 0.5%. W
JEA RN 2 FIE 2, BIFFERUE .

2.4 FaEE

241 ZPERARFES WERRR b DU 206 IS 2
10 mg, A5&EFRE, B 10 mL S, nish g
fRIFMBE BRI, 5], AR NARHE & 2 ks
SR IZE 0.4, 1.0, 1.6, 2.0, 2.4, 3.0, 3.6 mL,
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F2 BB REERA R FNEERN=2)
Tab 2  Determination results of contents and related
substances of labetalol hydrochloride(n=2)

HRP) T/ Y%

o5 BrRI% — iR S—
SN A

502-101201 99.8 0.06 0.14

502-101204 99.7 0.05 0.13

502-101205 100.0 0.05 0.15

1
ol LA
] 5 10 15 20 25
t/min

2 RRERAL LI IR A K MR B v A A B 3 T
1-ERIRHL WU IR s 3~5-2% )7

Fig 2 HPLC chromatogram of related substances of labetalol
hydrochloride

1-labetalol hydrochloride; 3~5—impurity
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H 10 mL s, HAsEmBERZIE, 75,
A3 VE_ESR VR 10 uL 3 N VB A, G0 % i
K, LAKE C(ugmL )WFUmiRl A VEFRHEIIZE,
2 el A 7 FE O A=12221C+38 762, r=1.000
(n=T7). HHIE ] WL SRR 7 DLV R IR BEAE 43.39~390.5
ngmL ™" P I TAR 5 AT I C R

242 HEREEERIG  BUESOA 502-101201 [IFE S
%2 4.0 mg, 43E 94 50 mL &#=IEH, 4
N R Ry DLV SO0 UL A 3 0y, 4% “2.2.27
TR 730 GBI, By 3 MR
BH(80%, 100%, 120%)%% 3 4, 2 iAW
W10 pl, JFENBAHETEA, DAAMREN 2 I3
i, PR R 5 RSD 2514 99.8%110.50%
GER WA 3.

F3 ERERARE
Tab 3 Results of recovery test
ATV IPN VS T e Y ST

ECFY¥ RSD/

mg mg mg % WRY% % %
4.03 3.86 7.86 100.1

3.95 4.48 8.41 100.3 100.1

4.12 4.21 8.29 99.8

4.08 5.78 9.82 99.9

3.88 6.52 10.36 99.8 99.9 99.8 0.50
3.76 5.32 9.05 100.0

3.86 7.44 11.17 98.7

4.13 8.07 12.19 100.3 99.5

3.98 7.96 11.86 99.4

243 IUESKEE R HCERER B ULV R
W, ESIEE R 6 X, 45H RSD 4 0.37%.
244 FEEWRE LS N 502-101201 [IFE
. A% “2.2.27 TR 5 vEH] & AR s, IE
SEIE T E 6 K, 43 RSD A 0.12%.
245 FEREENDE  BURS 3 fAEa, % “2227
T ] £ AR S A TBOR BSR4 “2.17 T
AR, e AR, RN 2.
3 it
3.1 kR

5 HPLC L, TLC 12 B R o3 85 5 345
K, HAG @R, Frk b Ahal & s ke
ik 40 mgmL'PIER 80 mgrmL ', 7E S sz i
b g e A RIS, S 45 K. HPLC 7 iy
BORGE, R E, RedbAT E mAN, Rl
WO PEAR, e s Rk, Nk, Z£855%
USP34 it P14 UL oK 2 Bl s ) (3 41
AL T HPLC &rsillE Jrid, [ T e
JE . RAEERUERE R LK) HPLC £ & 47 XW)

T EBLAR HI 24 2013 4 1 505 30 4555 1 9]

SR, BT T I I 4
3.2 ikttt

%2 BP2012 MRPVEP7.0 1RO 4hWahr UL IR H
SR E AT USP34 R W U1 IR A B
E TS S F, 5 18 B DN 52560 5 B A4 BRI
IRBEIR e, G AL DY SRR, 3k PR R
1% 5 22 PR IR BN AH - USP34 i MR b 1 A3 Ay
60 C, M)\t i e A e P e e e
PR, KB, g A ar, 3
I FERE . WOESEIR (T AT R R L RN I
B AR R R 1 R 2% P I LA 1R AT T 5
MR 60 C, WS IR R % v ) B 5
35165 W, 7 DIVE /R B HUER 1298 16.0 min,
W TR B, A X%, AERURAR: ARy
40 CHy, fREARHZEKZE 62.8 min, WK o
IR P PR LU & 55%, MRS 25 °C,
DIV R (AR BRI 20 4 11,5 min, W0 X 41
L A 50 °C, Bz DU IR I OR B B TR AT 2= 44
6.3 min, UGN A0S, HEAR R, WETEABINT
Fro &R by VUK IR 5 3h e 4 DU R B 1) 43 15 )
S e R R BT ULV IR IR o PR A S, e Rl A%
P REAS 0 55 R IR R DL IR T 2 5 6 ik 40 o Ve 35
TG
3.3 (ilAT N b

TE AR S i R, sl
R LU A R AR A R A I, R Ry DL IR IR R
ITEIE K, FEROR KRG, iR sio s 3, R
DR S R -4 DU OR g — St AR e S g Ay 5,
10 H R IR I DR (B AT A s 22 5%, A — B R
(50 B e MU AIAH B LA s AT R B s i, dE
XS AR AT T — 8, (I R BIXT R
MR 60 CHY, AR H R L A7) AN BE AL A X
B S AL A () E AT A e 4 — B AR R 45
DR g AT ARG A, H i R LE ] & 55%,
A I B AR 22 50 °C, ARXS Wi S A A (1 (B 33547 4
FEAR—2, RN REAE 1)Ut S ft e B A i IR A A
AR A
3.4 AP )ik HE

KR T2 i DU 2R of B R R R 7 DL 985 2% Il of
RO 508 o, VR B AR A 5 B e 1 mL
FLE 10 pg MIRGHW, 34T HPLC-UV &,
gh LR SRR by DL SR R AR R B DL ORI ¥ A
230 nm PRKAA B KRB [F] I BRI L 2R,
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B B8 RAE 230 nm P KA BRI, R
1% FH 230 nm 3K E A7 KD T
3.5  JRXTWE R ARG A

R B DLV IR b R AR R e SR 1A,
Carvalho!”!, Bragg® Ml Geol™4% % Tl LC-MS/MS.
CEC-MS FlE 41 5 HEyk vE 0 ER R F7 DLy IR A% ik
S AL A () 43 B RO S AT T PEAE IR 9T, BP2012
Ji ! /EP7.0 JRCVIR R AT A2 AR GC XoF At e S 4 s
P BEAT T 8. fEARSEZR T, DL — kg
VE R — P AT 50 #T
3.6 Tl e TiERIERE

] 5% s o () e SR e SR A A 3 o v M
e, AT OIS YR IS IR AR . AR B A
PREER, b4 v b R v R A A R A IR
F 8 E] HPLC HAT /BT e, REHERR 24
T R b UL R BAT R AN, AR A
(el & 5 R, & e e SR AR e
PABUCH HPLC Mt R sk, o 41 A ¢
W e 7, A ROTIEI M HER B FORG B

LC-MS/MS ST EH#KAPE

= 1 x 1
Eiﬁ;L y i/g'; N

SRETIR BT, AR 350001)

FEXIRLF, D E 45 R v SR A K 2
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EVER, A, R AR LK B B B B2, R 350001; 2AEAEHZ

HE:. BY Z3—#AReEnARR Y 9 FANEERY G SR EE S BEREELC-MSMS), Ak &S
Thermo Cig(4.6 mmx250 mm, 5 um), A2 25 °C, WA THE-K (4 20 mmol L™ B8 44 0.1% F 8R)(85 © 15), ik
03mL'min"', fXHESLRKACHLEES, MEAEETHFXen, LA ERLEEMNEX(MRM), R 9 # A
R0 MTEE K 0.05~10 pgmL™", 2 & TR A 0.05 pgmL™ , #m FRAE 0.1~5 ng'mL™" 2 18], 7 & =K & 42 93.23%~107.5%
ZE, A WA EE<10%, BEERIF, HiL EFHREAIH. MERkE, TRATHRE. M EZKAGAHMN
BRR G, R AR B e R X A B K 64 A 9T 2O

KR ¥ AIEE, SHR0RADEE B BHEIFEE; A

hESHES. RI17.101 MEFRERS: B XEHRS: 1007-7693(2013)01-0090-06

Poison Analysis of Organophosphorus Pesticides by LC-MS/MS

CHEN Li', WANG Ling', WANG Shaoming', ZHUANG Boyang’, CHEN Dingxiong”(1.Department of Pharmacy,
Provincial Clinical College of Fujian Medical University/Fujian Provincial Hospital, Fuzhou 350001, China; 2.Fujian
Provincial Institute for Drug control, Fuzhou 350001, China)

ABSTRACT: OBJECTIVE To establish a liquid chromatography/tandem mass spectrometry method(LC-MS/MS) to
simultaneously determine nine organophosphorus pesticides in human plasma. METHODS The analytes were chromatographed
on a Thermo C,g (4.6 mmx250 mm, 5 pm) column at 25 ‘C. The mobile phase was consisted of acetonitrile and water including
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