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WE . HY @R ARE P S Ak S - 5 E kAR H H (SSRI) R Bk E 69 3 20k 48 €% B 3R 3% (HPLC - MS /
MS) k. FiE HAATHEE QIR FALIL, G544 Phenomenex Kinetex XB — C (50 mm X 3. 0 mm,2. 6 wum) , 3484 0. 1% F ik
Rimik - PEE (M ERRM),REA 0.4 mL/ min, 2B A 45 C,#HFASuL; KA Z R B BMEXHTES TR NAIFAHMT B
T - DA AHIT - D5, F AT - D5 AWk - D3 GBS 2 - D6 R M T HITRERIELA 15.0~640. 0ng/ mL A HIT EF
AT TI A 10.0~1280.0 ng/ mL A ¥4k X &) dBkE 239/ 2.5~320. 0ng/ mL Fe B M 5% @AM £ 4 BIF (R >0.99), &%
T %% 5.0,10.0,10.0,2.5,2.5ng/ mL; B 195 B F 45 5% F X4 R 6 RSD 3 < 15% (n = 18) ; J IR B F 4 95, 59% ~
103.99%(n = 18) ,RSD 3 < 5%(n=18) ; RIEH AL TIRAE 24 h R A KAk 5 K, - 80 CRAF 30d &4 TF,4F3HH 85%~115%,
ARH G RSD ¥ < 15%(n=9) 4518 #5097 i RAE MR Pt  RAUE G B bedF, T A T Lik 5 Fr SSRI #9425 R 3l

EER: B ARG B BT 00T BT R IT X T AT A Ak 38 Bk 2 sy B )

Simultaneous Determination of Mass Concentrations of Five Selective Serotonin Reuptake

Inhibitors in Human Serum by HPLC - MS / MS
LIANG Guochao ,SHEN Yushuang ,DENG Shunshun,GAO Yongshuang
(Zhongshan Third People's Hospital ,Zhongshan ,Guangdong ,China 528400)

Abstract: Objective To establish a high — performance liquid chromatography — tandem mass spectrometry (HPLC — MS / MS)
method for five selective serotonin reuptake inhibitors (SSRIs) in human serum. Methods Human serum samples were treated by
acetonitrile protein — precipitation method. The chromatographic column was Phenomenex KinetexXB — C,, column (50 mm X 3.0 mm,
2.6 pm),the mobile phase was 0.1 % formic acid aqueous solution — methanol (gradient elution),the flow rate was 0.4 mL / min,
the column temperature was 45 ‘C,and the injection volume was 5 L. The positive — mode ion scanning was performed by using
a multiple reaction monitoring mode. The paroxetine — D4, fluoxetine — D5, norfluoxetine — D5, sertraline = D3 and citalopram — D6
were used as internal standards. Results The mass concentration range of paroxetine was 15.0 — 640.0 ng / mL, fluoxetine and
norfluoxetine were both within 10.0 — 1 280.0 ng / mL,sertraline and escitalopram were were both within 2.5 - 32.0 ng / mL,
respectively showed a good linear relationship between the range and peak area (R*>0.99). The lower limits of quantification were
5.0,10.0,10.0,2.5,2.5 ng / mL, respectively. The RSDs of intra — day and inter — day precision tests were lower than 15 %
(n = 18). The extraction recovery was in the range of 95.59 % — 103.99% (n = 18),and RSDs was lower than 5 % (n = 18).
The quality control samples were stored at room temperature for 24 hours, repeated freezing and thawing for five times,and stored
at =80 °C for 30 days. The content was in the range of 85 % — 115 % ,and the RSDs of matrix effect were lower than 15 %
(n = 9). Conclusion The established method is simple, rapid, highly sensitive and good specific,and can be used for the blood
drug concentration monitoring of the above five SSRIs.
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PEXE LB 25 90T 32 P R LAY R YT ARUR
FESAEFE 2 AR BAE S DL T, DL T L3 >
AR AR URIA Lt AR N SN BB SRR AR IR
7 25 W (TDM) X 1 §T 45 25 5 58 B 2 ) A
2N RSOV R A R A R S - 8 {E iR D[R] A
I N ML 3 Hp 22 Pl SSRI BT #2446 B 1) 7 v o Rt AR AR5
g Sy T — e [ B ARSI LY A 2 YT R
FE PG TT A i bR B 28 R P IR 2 R VR B ) R RN
W AH €33 ER 6 BT (HPLC — MS / MS) 2 BB i F .
1 NE5ik%H
1.1 X8

HPLC - MS / MS - 8040 % 12 i A (43 = & DU
FF I RERE AL, 4245 DGU - 20A3R % [ 8l it <L, LC -
20AD A — 0 E JESE , SIL — 20AHT - UFLC ! A 3h ik
#r, CTO — 20A %] i A IR 46 ( H A& Shimadza 24 7)) 5
BT25S il i, 7 - (f8[5] Sartorius 23y 7], KGR 0. 01 mg)
XYB — H #3558 4 B R 2t K AL (O RN A FR 2
F]) s DW — HL 340 U AR IR VKA (A AR RS2 22 (R IRA
AR F) ; 5424R FIUAG I 5 33 550 ML . ThermoMixer
F1. 5 AYE i IR 24X Xplorer 7 B, B % 22 43 W #% . Re-
searchplus BUEL I #5% , 41114 H #E 5 Eppendorf 23 7] .
1.2 X%

bR A 2 PG TT R B E (HE S 201804, 5
97.5%) , £ B2 VU VT X B 5 (4L 5 o8 201602, 7 &
99.3%) , #h g & il AR B & (HiE 45 R 201602, 5 &
99. 8% ) , H IR X ] PY IR 22 (VG K % 22 e AR ) X R
(HE5 4 201802, 5 1 99. 4%) , F430 F =2 5 25 K
FERFFERE s 25 AP TR IR (IS 1 - SGP - 164 - 1,
HE99.1%) , IAFVE]T - DAL S M9 -RJH - 142 -1,
FE99.5%) , WM IHTT - DS(HIt5 A 21 - ABY - 42 - 1,
T 99. 4%) , LR FIEIT - DSt S T -TAH-178- 1,
T 99.2%) , A Ak - D3(HES 8 - MJC - 182 - 1,
HH99.6%), PUlkY % - De(Ht S N1 -FLI-6- 1,7
£ 99.5%) , ¥4 [ 11 & K Toronto Research Chemicals
) I OB G e, KOk aifhoK .
1.3 FEMF

SRR T AR A R YA I, B0, A I, T
- 20 ‘CIF7HT
2 AEEHER
2.1 REEHE
2.1.1 fBit&

{5 3% 41 : Phenomenex Kinetex XB — Cs# (50 mm x
3. 0mm,2. 6 pm); FisAH:0. 1% PRKIER(A) - FIEE(B),
B BE e (0 ~ 1 min B 25%B, 1 ~ 1. 1 min B 25%B —
60%B, 1. 1 ~ 2.0 min Iif 60%B — 90%B, 2. 0 ~ 3. 2 min
I 90%B, 3.2 ~ 3.25 min B} 90%B — 25%B, 3.25 ~
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4.5 min 5 25%B) ; 7 # : 0. 4 mL / min; HEE 45 °C; JEEE
w5 plo
2.1.2 &

K F 22 B o s 0 55 5 (MR 41 4, PR IS 557 FL 25
(ESD) IE B 78505 4 R K - 4.0 kV; DL il -
200 C; MFABIHELFE 1450 °C; AL M : 3 L/ min; T
MRS 20 L/ min s R A3 o il 259 B[R £
RN SR 1 (CE M RiE )

x1 FNHYRERMCENRRIESH
Tab.1 MS parameters of the analytes and its corresponding

isotopic internal standard

FuAS WEETF ) FHEFnl)  Qlpefz(V)  CE QpefaZ(V)
Wy & 330.10 192.10 -23.0 -15.0 -28.0
Wy BIT-D4 334.23 19. 12 -4.0 -15.0 -30.0
AT 310.10 148.10 =220 -14.0 -16.0
AHIT-D5 314.90 153.18 -0 -13.0 -16.0
FAAT 296.20 134.12 -15.0 -1.0 -13.0
FPARBIT-DS 300.80 139.10 -16.0 -1.0 -13.0
S 305.97 158.97 -15.0 -2.0 -15.0
AhHk-D3 309.00 158.86 -15.0 -20.0 -15.0
LA BRE2 35.10 109. 03 -15.0 -30.0 -20.0
BikE2 - Db 330.97 108.96 -15.0 -30.0 -20.0

2.2 BRFEREARRLE

Xof R VS VAR« BB S T R 453 R, AR B R A
o B b AT R A IE, FH 50% P BV A , 43 00 il A
JEARHEE A 1 mg / mL B — X R VAT

FFNXF BRI S A e o VA« TR S R
3 SV ECBRL — X BRIV B R R L TR
51,57 RS 100 WL, il B ZR 510 HE S i, FL v 2
PO T B /3914 5,10,20,40,80, 160,320,640 ng / mL,
FPETT S AW PETT 43 %024 10, 20,40, 80, 160,320,
640, 1 280 ng / mL, % [ Ak S 3 7] VG B = 35 0 5
2.5,5,10,20,40,80,160,320 ng / mL, [F1%E ] &A%
Yo O VA T B VA, LT I P P VT o v
I3 51°h 25,50, 500 ng / mL, P4 7T e 25 B T 44
%) A 50, 200, 1000 ng / mL, < il 4k 43> %) & 10, 80,
250 ng / mL, 3 A PO AL 2= 43514 15, 65,250 ng / mL.

TR A BRI W B Bl bR 4535 1, FH 50% H 4y
S B S R AR 1 mg / mL B — N AR T A U 5 HGE
i, 1 50% B I B 22 PETT - D4 FRPETT - DS A H
FPEIT - DS Al Ak — D3 FEERYE 2% - D6 ik 4y
5124 200,500, 500,200,200 ng / mL A NARE T .

FES TR SR N B T UOUE I S IR A PRI T
2% 100 pL, & 1. 5 mL S04 T IEA PR 20 pL,
TRAT, N2 500 pL, IR 12T 1 min, I8 JE 5 min, 4 °C
T 15000 r/ min &0 10 min, BPFE



202545 H 20 H 55 34 555 10 )
Vol. 34,No. 10, May 20,2025

¥ &5 ¥

China Pharmaceuticals

HFIE-
Pharmacy Articles

2.3 HEFEZ

L@ MBS LTS 100 WL, 35 4403, 43 5 H
25 FLE st BRSSO AR 245 I 4508 &L 7
2. 20 R OTEEAL B, $2 2. 1 300 MR8 SRR A2 L 10 %
% A PETT R TT 2 R TT A Ak &
SCE] VG ERE 22 £ B s R4 ) R 2. 93,2..99,3..00,3. 02,
2. 85 min; MAZ VEIT — D4 FPETT - D5 22 B GRPETT -

LTS, 4 2. 1 IR R A5 o AR I B 4 o

WS (X, ng / mL) AR AL BR 0 1T R 5 P s 06 T AR H’Jth

E.(Y) AR AR, R R (1 7 X2) Fe/h 3R ik k45 [ml )5

U, AR BBl ) e A ke o N RR 2 SR L3R 2.
2 BMXRESEETRERER

Tab.2 Linear relationship investigation and lower limit of quanti-

tation determination results

D5 & Ak - D3 PHERE 22 — D6 LR F ISl 73 51 0 2. 93, LT Bhi# R 4H#Bg/ul) %3 TR (ng/mL)
2.99,3.02,3.02,2. 85 min, & 3% & WL 1,0 WL 4% WEHT  ¥,=0.01031+0.041 0.951  5.0~640.0 5.0
o S BRI DR B, 0 T H%%ﬁﬁﬁ%ﬁﬁ AT R] 25 5 i 2 ARiT Y,=0.0048X,-0.0135 0.9953  10.0~1280.0 10.0
vE QA T NN T Py FFAET  ¥,=0.0071X,+0.0085 0.9947  10.0~1280.0 10.0
1H AN T 71 , & )& TED
SEIEWRRE  [EM L A Y,=0.0067X,+3.1609 0.9950  2.5~320.0 2.5
SR o AE , PREGIA] o
=R A3 L2y - ~
LPE RS EE TRME B 2. 210 &5 %t LABRKEZ V=0.0115X+0.0059 0.9943  2.5~320.0 2.5
TR S EERGReE BRI . BTE 5"@@5 .
7501 150 000 75000 h ;‘8 ggg (
500-; 100 ooog 50 000 20 000; h
253-; N 0 50 oogé }\ 25 000 ] 10000 ‘
—— min 1 - min 0 : t / min 03 min
0 25 30 35 ! 0 25 30 35 ! 0 25 30 35 ! 0 25 30 35 !
A] Bl Cl Dl
R R AT s BT s R R R s s B s
600 150 000 : 1(7)2 ggg% 30000} ]
400 5000 !
i | | 2w o I
0 —¢/min 0 ’ ¢/ min 01 — ¢/ min 01 x ¢/ min
0 25 30 35 0 25 3.0 35 0 25 30 35 0 25 3.0 35
AZ B2 CZ DZ
TR SR CRRGRCE 1S N BT SR 5 CRERGRCE 1S N
10 000 200 000 ; ; 3
7500 150 000 750000 300000 "
5000 100 000 ‘ 500 000 r 150 000 U
23] | bl oo | 00 J‘ o |
0 UM ot M ¢/ min 0 t/ min 0 . ¢/ min 0 - t/ min
0 25 30 3.5 0 25 30 3.5 0 25 3.0 3.5 0 25 3.0 3.5
A3 B3 3 D3
B B {5 . BTA S . BT .
1500 600 000 I 1,000 000 I 150 000 }
1000 \M Mj 400 000 \‘ 750 000 ’ 100 0001 |
| 500 000 |
500 Lﬁ 200 000 ‘ 350 000 & 50000, |
0 MVM’ UUMW \hj!hw _’h 0 A t/ min 0'—J T —_t/min 0 - t/ min
0 25 30 35 0 25 30 35 0 25 3.0 3.5 0 25 3.0 3.5
A4 . B4 i C4 4
B zi}{gomaﬁr; 5 L . BT S ;
I 150 000
% §§§ «ﬁ “nl\ 400 000 ‘ 500000 a 100 000 r‘
I
1000 200 000 250 000
500 W M\M’MWWW_ ' waw - , I . A S 50 00(; | y
¢/ min t/ min ¢/ min t/ min
0 25 30 35 0 25 30 3.5 0 2’530 35 0 25 3.0 3.5
A, B, Cs D,
L WMFHT 2. /A%T 3. XFRET 4. 4wk 5 LIHEE
A - A, ZOkiF B - B, fOhF + FRE(MTEHT AGT EVPAET 4k LAGKEL) C -C. TahF + B

AR(MFEIT - DAREIT - D5 EFAMEIT - D5. 4wk - D
ATGIT Ak 5] G Ek-E 2
El1 =B

1. Paroxetine 2. Fluoxetine

A, = A,. Blank serum B,

3. Norfluoxetine

3. AL 2

F &l

- D6)

4. Sertraline

5. Escitalopram

- B,. Blank serum + reference serum (paroxetine, fluoxetine , norfluoxetine , sertraline , escitalopram, respectively)

D, - D, G hFE(MT BT AEHIT.EF
) + RAR(MFE/IT - DA REIT - DS ETAEIT - D54tk - D3 HEkE2 - D6)

C, - C,. Blank serum + internal standard (paroxetine — D4,fluoxetine — D5, norfluoxetine — D5,sertraline — D3 and citalopram — D6, respectively)

D, - D,. Serum after medication (paroxetine, fluoxetine , norfluoxetine, sertraline , escitalopram, respectively) + internal standard (paroxetine — D4, fluox-

etine — D5, norfluoxetine — D5,sertraline — D3 and citalopram — D6, respectively)

Fig.1 Ion chromatography
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e 5 RS # 2. 2500 ik A il 21K
Hh R SO R R A ST AR, 4 2. 1 T R A Rt
FEE  IC R BUF R &, B0 T, B LE 3 d,
LA 270 I E B , TN AL RDRE R R s i
THE A, IS [+ o e 9 32 ) B — o) R VR il I
Hh e B R A BRI RS 6 1, 2 2. 1 T i 4%
PEFEREDSE I ST AR, TSI DR PRI 3,

®3 BEERESEYHIKELER (0 =18)

Tab.3 Results of precision test and recovery test (n = 18)

iy ERL B RABER  RREKE®)
R4 — — —

! (ng/mL) X(ng/mL) RSD(%) X(ng/mL) RSD(%) X  RSD(%)
wyeT 25 4.8 7.68 24.49 8.88 10112 3.47

40 40.70  5.55 40.80 8.03 101.50 2.92

500 48439 8.67 51673 9.22 98.99 215

BT 50 8.8 9.7 45.19 1000 103.99 4.21
200 19459 6.06 190.26 8.58 102.65 2.83

1000 971,19 3.80  927.69 714 98.83  2.36

FPAHT 50 .54 412 49.19 8.67 97.05 3.91
200 202.42 216 195.83 4.5 91.86 1.63

1000 1016.82 227 972.15 415 9559 274

Sk 10 9.99 647 9.54 7.61  100.52  2.38
80 7.86 3.3 72.00 395 9193 L9

250 250.27 150 243.70 291 10203 3.73

LAmRE2 15 15.04 417 14.54 480  97.44 167
60 5491 404 54.65 442 9%.14 263

250 4223 2.6l 244.10 340 96.35  2.64

R M0« 42 2. 20 F Jr vk oy Bl A AIK  LR
VR Y SR SR, TR RS 24 h R B Uil
59 . — 80 ‘CIRAF 30 d 45 F T4 2. 1 U R0 SR A
D, e SRR, I i 5 SR SRl o & i 2o
85% ~ 115% ,RSD ¥J/NT-15% (n = 9) , FE W IfiL 35 FR 45 K
ol VA VR R M R S A R R R M R
2.4 ERIE

B 6 103 AN ] SR U5 A9 25 1 ALY, 4% 2. 2 00 F 7 ik 4b
L, &l A 6 25 FLIMAR FE &, SEPRAE B2 3 40y, 4300l
TG | 55 03 £ VA B TR A5 0 BRI VR S L AR
PRI 20 pL, R EPR % 10 s, 15 000 r/ min &0 5 min,
BCEIE W00 WL, FEFE  3RA5 MA L 530095 L 2 47,
I 55 T T B ) BB VTR S WL TR A PRI TR
20 pLAIZNE 0. 5 mL, W iEdR% 10 s, HUR AW 100 pL,
HERE  JA5 MB L FE AN (%) = MA / MB X 100%. 5 Ff
45 FE B RSD Y9/ T 15% (n = 6) , 28 WA 4 FH 5] 457
RINBRIYSE T A7 78 10 56 TR0 X6 ) i 445 5 I8 9
S, ANRZNA H AR BT B HERA E i, kR e tE R AT
3 it

FEARTDM B T s e e e fb 2k Otigik

78

TR AR DR E OB G I R R A2 45 D PR 4 47 AN i vk
SR R T 2RO o Bl 25 WA €3y — TSI B AR 138 K
LC - MS/ MSIERZE G T ik £ AR 0 = o 2 A8 K
TR AR 1 R R RS L AR Ak
J3Z O FH RS AR TDM 453 100 {8 H wiy T ke £ 10 Ry
S AR A >, LG - MS / MS BaME LI bR ELL , 2060 % 55
IR TR B @ LC - MS/MS ., H A LC - MS/
MS 7575 8 38 A% R GE PR RE PEAN 5 A B H T I RAS:
W HE, CA BB LC - MS/ MSEMERETEAL 048 53
T e -1

AHF T N7 T — AT D[R] B AG A I 7 H S
PEPEIE 5 - B O RG FRA A il 77 A9 HPLC - MS / MS &,
FLA B R O R S e AR R AR R R, BT R
AH 25 W) BB B I 2 R A I . 5 0 R A ML Ak T
T — TR B AR AR A B AR L, 20 38 1 DTTE Tk 3
VT8 A UR /b ELAT T i A Ak B A % AT S K I
s PO DR S A B AR A S PR I 2 PR TT ROV YT L 2 R
T PR R SR PR IR 2 ) s = BR 4308 5. 0,10. 0,
10.0,2.5,2. 5 ng/ mL, A i 2 5 PR AP ¢ B8 A0 A £14) A6 T
B3R IR 28 P b R 45 10 D0 A 5L A R R ) £ 3% R A A
BT ARARAE BT DR 5 S 000 6 445 SR 1 S i, 42
T T B T A5 2 I R ARG R TR R R
FE VRIS S5 T A A I UE R, RO R AR e
PR H ] HPLC — MS / MS 15 4 525 4 S5 Pk K e 1 1
a8 I A TR B E R S B BT R S, — IR R
A [ BF X6 22 R 2 W AT 2 B 43 BT, 35 B 2 R 24 A Pk
FE Y H Y o AR AR I PR 2K, IF & B 2 ik
FHA%) TDM J5 58, DABE 2 R0 FIAG I Jo £, 1 A2 1l 24 vk

JRE M I ) K
S 3k
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