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W OE: BEY PE S SO AR - B BT E D E N T AR R A EE . BE 5% GB/T
20763—2006 (& B AL ZWEPT e . ST . JRURIERE . PN TBE — AR S EE N W mE g | R ORI | BT LR
B . BTFLIRAR . IR0 5k B S I e VRORH €3 - EREC T35 ) R0 JJF 1059.1—2012 Clll AN & PP 5 %
R IR E SR, AT RN R TEN E R A A RO ORI . SR A TP RN R R B
8.863 ng/kg B, HY RAHEE A 1.278 ng/kg (k=2). &€  FHIMAHHEE K EEF X EAMATAA R . FEllhs
WA AR A AU S

KBRS ROBOR G- AR R IR BRI SN, N B

Uncertainty evaluation for determination of chlorpromazine residues in
pork by high performance liquid chromatography-tandem
mass spectrometry
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ABSTRACT: Objective To evaluate the uncertainty for determination of chlorpromazine residues in pork by high
performance liquid chromatography-tandem mass spectrometry. Methods According to the provisions and
requirements in GB/T 20763—2006 Method for determination of acetopromaizine, chlorpromazine, haloperidol,
propionylpromazine, xylazine, azaperone, azaperol and carazolol residues in porcine kidney and muscle
tissues-LC-MS-MS method and JJF 1059.1—2012 Evaluation and expression of measurement uncertainty, the sources
of various uncertainties in the determination process of chlorpromazine were analyzed. Results When the residual
amount of chlorpromazine in pork was 8.863 pg/kg, the expanded uncertainty was 1.278 pg/kg (k=2). Conclusion
The main factors affecting the uncertainty are sample pretreatment, preparation of standard solution and linear fitting
process of standard solution
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0 51 &

SRR S — Rl BE R R PR M 2y, R —Rl P2
ECL 52 R O BELIRE 391, 3 5 T s A R | R | L 21
ek e s o P 0 ok 2l 4 ) I B A £ DY A
SR AR B W AR, SEsh R e T A4, Rk
F 2002-12-24 K A5 235 50045 (ShrE e bl b B2 i
ok B R ) BIRR S 30 ARVEEIRIT A, BARTSLE S L
i R R 25 RS T SN R . AT 2020-01-06 Fff
e ARA ARSI A5 250 SR, 2020-04-01 F4F A
# GB 31650—2019 { & fh & EEAnE B P EdRK
BRI ) Bt GB 31650—2019 Hil e A E & i
VEIRIT L, (EAREAE S b Sl P A I . — SB35 58 P IS
W PR Ay 26 5 A 25 R, 2 e fRl kel mp i P U R 2 A
SR,

S WU £ A B 2 5 BR R A AL B T A 2R, X
B [E| FHAEHUE: (solid phase extraction, SPE) ™ #UT A H
ik B AR OV, )y ok T 25 BRI TP Ak
EIRRAbA 9, M H e A ) 58 F 1 o 0PN R 11 2 A 7
P B Sk SO R O M
PSR (T A R R O ROAE 3 R K  E
P2 3R E AR GB/T 20763—2006 5 B AAILIAI 22
B . SN JRRNERE . DN B R A P MR |
FHOREWS | BTFLURRE . BTFLURME . iRm0 2 5% BY o i 5

TR G- H B E ) P AR T 26 P B B P I,

R F WA €635 - 53 B B35 75 (liquid  chromatography-tandem
mass spectrometry, LC-MS/MS)I &% & AL 2 P&
W, ARl 0.5 ng/kg, B BEEGT RFH K
P R A TP SR AN B IR DG A AT I AR D

T B WA I R ST R B B 4 SR ) AR
o T R IR 22, AFFOR 2 IR CNAS—GL 06 (
SO BT RO E BE R PEAETE RS ) A JIF 1059.1—2012 (Gl
HENHAE VTR 53R ) SE XU €60 1% - 5 36 JoT 1 A 4
PR P TS R B B S EA T AN A B AT, DA R BT RS I
WELS R E R, i H E S50 R 5T il B2 pE R} % ]
HIARHE

1 MR5ERZE

1.1 MRS

FETA: S B RE A BHPERE 5

BN R (Ll 98%, CAS 5 69-09-0, [ Dr.
Ehrenstorfer 22 A]); 47 IS5 H ik S5 LGN . B ER — S0 (47
prat, EAERLFARARAERAR); FREIIER). R
PSR 2 TS L DB 2%(0.2 umx 13 mm)( LR AR
AR, WEE. CIE(EIES, SEE Merck 2 ).

1.2 UFE5EE

1290/6470 B0 (1% - H I B 1A (36 [ LB AT
FRAATED); 112900 1538 308 VR B0 L I R BR G /R A
wl); Milli-Q # 4l /K A% (3% [# Millipore 23 7); MS105DM HL, T
R[4 -6 R 24080 () A BR A ]; KS-600XDS
PV (B L ) S5 S R A BRA R .

1.3 LIFEE

PG FREC2.00 g B 2B R FE Sk PR Sl 8 B BE
FERFES T 50 mL RN ELDE S, A 200 uL Z G T
MRS, IREFEMA 400 pL 5 mol/L AL ALNEW, I
HATIRIRIR S 30 so 7E(80£5)°C/K IS HE 1 h, 1EM A,
BN RFAMERE AT 2 IRIRFIR Ao Lh 5, KRS UK
WRBUE A E SR, A 12 mL 8 T IEFEE, & TR
Yits IR 15 min, B0 15 min($%# 4 4000 r/min).
W R, RO R R AR T I R BOR RS BT
H 15 mL B ELOE N, TR,

Hib: 7 B 15 mL B0 A 1 mol/L B R A
PR W (pH=3)3 mL, #& % 10 min, & > 10 min
(4000 r/min). AFHE T EREZW ST RGMA 2 mL FF T
FEHEE, JR%% 5 min, B0 5 min(4000 r/min), W H4RT 3
R, 352, RGMA 2 mL 4% T I EE R & FRA TR,
HIA 1 mL 5 mol/L Z A ALAAH 3% SIS A 10 mL 47 T %
H¥, J2%% 15 min, B0 5 min(4000 r/min). & & WIBEE T
HH R B — AT 0 10 mL B.08 T, 7F 40 °C&4:
THEMGE R BT EWR4E 2T 03B A s Af
TR, IHATIRRIRA, A ALEE 10 min, A 0.22 um 8T
T 5 ETBUR €233 - R I B S0 sz 21
14 (U&R%H

aiEAE: S ZORBAX Eclipse Plus Cpg (35A:
(2.1 mmx50 mm, 1.8 um); HizhAH: 10 mmol/L HiRE:: 2 )i
(70:30, V:V); Wii#: 0.2 mL/min; #EAEEE: 20 pL; AR
35°C; SEREVEDL .

HLME 25 2 - ESL, B 11 L/min; 1E#F 2%
I W AR 2 (multi-response monitoring mode, MRM), &N
WBEEER T 319.3, FE TN 86.0(E =) 56.10E M)

2 ER5HH

2.1 FAHEEHRFEBENESLKIR
)5 A B B AR TR DL = (1):
X = ox L1000 1)
m’ 1000
H(D)H: XA PRI REAER A i, ne/ke; c-HIbRIE LAER
LA B R P IR IRE, ng/mL; V-RER E B

H, mL; m-H 5 B E, g
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5 R A b SN R R R R R B Sl R IR AR
SRHRE B L B AR TR N A B L AR
PIATATERE . ERFERMATERE . 2 WP s
ANHRERE . IR B A A 2 B
22 FHEESENITE
22,1 RHEAREZ R TE

RFERFR R RS MS105DM HLF RKF- O 2
FESN0.00001 g), AR E LT TR O H R R 2 IE
F(HF: 918021592), MFRFERLN 0~5 g i), ZK MK
VIR ZE FE0.5e(e=0.1 mg/l mg), BOEH4MAE, LA
2 g iy, HORHE BRI 1.

222 BAHIARAE GG AR
(VbR UEY) 5T I AN 2 BE
RSN EARUEYI T U=2.0%, AHXFTARIEAI & B

Urer(P)= 2;%% =0.01155.
(PRI AR T 5T (SN W) A ANl 2 J3E
N . 005
FREL 1025 mg, AXTFRERTIERE Ua(m ) 1033

=0.002817.,
)BTl bR HEVE W AR A AN
OFFERIBEMERT 50 mL A BAEERKD, & 1IG
196—2006 { & FIBH S am ke R ) I, Hifp s it

%H+0.05 mL, HHE= M50, k=-J6 , HBIAMFRUER#H
REJEH: %:0.02042 mL; SZH % IR T R (20+5)°C,
H B A AR RIS Ik R B0 1.18x1073/°C, BUIR EE AR (L35 4%

-3
T, k=3 bR MEA B %
mL. [EUL, FCHIFRAEGE 2R 5 AR A BUR HEAN T E FER
U(V 4 1)=~/0.020422 + 0.003406> =0.02070 mL, B E 23]
HFRMERHTE I oV = 2 = SO0

QBECH AR AE PRI EHEH T 1 mL A JepRgeg it
B 100 mL A 258, H JIG 196—2006 R4, 1 mL A
T PAFRLR G S 2 25 M +0.007 mL, BS540 A6, I

=0.003406

=0.0004140,

PSR (2025)°C, AR AL T ARIBRHEA 2 RO

f90.003406 mL. 1 mL A ZHFRZE MBS 5 AR EA B 2

FEH U(V,,,) =~/0.0040422 +0.003406% =0.005286, A1 H7H

U(V,) _ 0.005286
1 1

AHHERE 7 Urea(V o 1)=

100 mL F&Efix KA R 22 N+0.10 mL, =04,
k=6, W H E 2 KBS OA B AR ME R B E B R
%=o.o4osz mL; SR I S R (20£5)°C, TR
b5 | ARIER AT E RO 1 0.003406 mL . A BAREA

SEHEH U(V,,,) = 0.040822 +0.003406 =0.04096 mL, HiX

BRI FE R UV 321 2) _ 004096
100 100

R, o Y it 2% T TR s M P T80 3 T 5 | A B A 6

FREANTE N
Ura(V)=/0.0052862 + 0.00040962 =0.005302..

QFr el FRECH B T 1 mL A PR B E
110 mL A AW, 1 mL A BRSNS X AREAR
2 BE R Y 0.005286; 10 mL A A4S KA TR A
2%5+0.020 mL, B =400, k=~/6, W EZEGIA
B A MR B 5 FE %w.ooms mL; S5 I U 3
T [ R (20£5)°C, 5B AR AL B A AR E A 8 5 [F] D
0.003406 mL . 45 W bR M A B OE E uV,,) =

=0.005286; A 2%

=0.0004096,

J0.008165% +0.003406% =0.008847 mL. HIXt b i i 42

. UV 0.008847
Efj‘] urel(v % 3)= (\1/33) = 10

r TR R R A A PRV 5 ) AR X A S 8
Ura(Va)=+/0.0052862 + 0.0008847% =0.005360 .

OB WA G AT E R : K€ AR e
7EH AR E SR AL 22T M JIG 646—2006¢ B4 IR AR K A2
FUFE ) 3. BOIYSIAMT, k=3 , BRI R
BRSPS A H 2 R 2. WA A RS B
ANHE R

=0.0008847, [K 1k, #nif

N 0.007 i 0.0046197+0.00034642+0.0001155%+
LA IFRHEARH E FE R ——= =0.004042 mL; 565 iR Urer(V 2)= 5 5 =0.02887.
NE) 0.00004330%+0.00001155
F1 AHERENTHEE
Table 1 Uncertainty of sample weighing
WH R A2z FRUEAHHE B u(l)/mg A HR HEATA E FE Urer(1)
0.05 0.02887 _5
F . == =0.02887 =1.44x10
K- £0.05 mg 7 5000 x
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ARSI AR EE: H JIG 196—2006 A4,
2 mL A G RHURCOR A i 228 H£0.015 mL, #& M8 =7
AV, k=6 , W 52 22 PR RS A I b o A 16 5 T R
%#1006124 mL; SRR IEI AT (20£5)°C, 1
JEAAL S I AR BREAR T E RO ) 0.003406 mL, 5 AbniE
FHSE I u(V,,,) = /00061247 +0.0034067 =0.007007, A%t

FRBEREE Y (V50 w ~0.003062.

DI, s o 28 50 5 00 ISC 0 5 1A 08 4 G o oA A 5

Ure(V3)=/0.028872 + 5% 0.003062% =0.02967 .
P2 3, MO IR VS TR R P A AR AR VAN 1

o \/um( D) + Ura(MHF)? + Ura (Vo) +
Urel(2)=
UIel(Vl)z + Ure](\/2)2 + Urel(V3)2

=0.03284.
0.0053022 +0.005360% +0.02967>

223 ARBEREMEIE G T

ARFFR 5 Kk, RN RBEMEG, FAFE
AR Y=40146X-9768(Y MUETIAR, X M¥kE), HXHR
R 0.999, WE LR W3 4,

. \/0.01 155% +0.002817% +0.0004140 +

JE
R2 BRBSINNTHEE
Table 2 Uncertainty of pipette introduction
4\‘»‘/\ l:;‘:: *\\‘A R N 1T .
T FRMETRR B AL A e V)
/(ng/mL) /uL /uL
1 10 100 +8.0 008 _ 04619 0.04619 _ 104619
NE)
0.03
5 50 100 +3.0 —==0.01732 0.01732 =0.0003464
3
10 100 100 +2.0 w=0.01155 0'0115520.0001155
NE)
20 200 200 +1.5 0015 _ 0.008661 0.008661 =0.00004330
3 200
50 500 1000 +1.0 0010 _ 0.005774 0.005774 =0.00001155
3 500
®3 RHFRERRIBTNTIHER
Table 3 Uncertainty introduced from standard solution preparation
iH ARX R A o L
PRUED) BT AN E FE Ura(P) 0.01155
PR HE ) BT (R R ) A AN S BEE Urer(M 47) 0.002817
BEWRUE 25 BRI A RE BE Ura(V 1) 0.0004140
T A 25 YRR B A 1 P TR 05 | A AR AR AN S B U (V1) 0.005302
o o [0 2 YRR B AR B | A RS BRI EAS T 5 B Urea(V2) 0.005360
B R I T 1 5 ) A BIAR X R EA T E B Urer(V3) 0.02967
F4 SRARPERRUESER
Table 4 Determination of chlorpromazine standard solution
FRUE W B/ (ng/mL) U THI AR A ¢ aci+b [A-(aci+b)]? (c-c )
1 47295 0.976 30378 286184889 263.2
5 194598 5.338 190962 13220496 140.7
10 362013 10.081 391692 880843041 50.7
20 799621 20.257 793152 41847961 9.3
49.879 1997532 6890625 1067.9

50 2000157
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2 B0 30 () B ol Fn vV MR MU AR HE AN I S
JE u3)FIAH R BR AT E E Ur(3)o

N2
UG)= S 1,1, (©-0 @
P N N -5
2.(€—0)
i=l1
AR E R AT T 5 WEATIRE, 15 S(A)FRZE
Z[A (ac; +b) J
fbn 2z )= =] N2 =20240.117; ¥ S(ALA

£ (2), H =89 ng/mL, ¢ =172 ng/mL, a=40146,
b=-9768, 1% u(3)=0.4322, MIkREH L BI5 5] A PIFXTFR
WEARHRENE u rel(z)———ig—o.o4856o

0
224 FREIRNGTHESE
H JIG 10—2005¢ % B 55 5t #3465 KURE YAT 1, 5 mL
HLZ IR I 28 f222 J9+0.1 mL, BUSAI A, k=+/3 ,

HE BARFB AR A 22 FE N ﬁ—o 05774 mL; 236

TR R I Eh I N (20£5)°C, TR AR AL 1A AR HEAST &
RO A 0.003406 mL, MIFE G EZ 2 mL 5] A BRI

SEEH U(4)=+/0.05774% +0.0034062 =0.05784, FAXHARMER
0.05784
ﬁﬁﬂiﬁjﬂ urel(4)_

2.2.5 2 kFATm géﬁxifﬁk

FEALIIAE 6 vk, LSR5 8.811, 8.691, 9.208
8.290. 9.001. 9.179 pg/kg, %i@{ﬁﬁ 8.863 ng/kg, HRAEAR
HERZERSE] 2 WO T ARSI AR EAR T E E ue(5), &5
R 5,
22.6 AnARE M 69 AL

T R VRS 000 S 0 A O 1 R TR RE R R AT, WS
9.000 pg/kg. MIZER)FIIHN 86.5%. 91.2%. 85.6%.
88.3%. 92.5%. 90.4%, R}y 89.1%; Sg=0.02732; iz El
AR BASH 2 BE WL 6,

=0.02892,

RS 2RFITUNENTHEE

Table 5 Uncertainty of 2 parallel measurements

i 22/(ng/kg) B il Y T s =i P T
o 2 YA IR AR HHEAS T E JEE 2 YFAT I AR A AN
S -E- Ve ¥ #:ﬂ:?ﬁfﬁ
RV X/(ugke) U(S):i e(5) = u(s)
i/ (LE/KE \/5 rel Y
1 8.811
2 8.691
3 9.208
4 8.290 0.3466 0.2451 0.02766
5 9.001
6 9.179
X 8.863

#zo6 MIREWENTHREE

Table 6 Uncertainty of standard recovery rate

b ifE i 22 T Bl % T [E1 %

Bk ¥ i vl amnliEd BRI & AW
.
WHL /(ug/kg) Ri/% u(6)= STIE o (6) = @

1 7.785 86.5

2 8.208 91.2

3 7.704 85.6

4 7.947 88.3 0.02732 0.01115 0.01251

5 8.325 92.5

6 8.136 90.4

R 8.019 89.1
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B dn 2 A R R A

1 LERVES

2.3 ARAHEEST RAHEE
K i A B A0 8 PRI ST SEAS HA BUR i E
urelﬂ‘j:

Upel= \/ Uge) (D2 +Urgg (2)7 + Uy 3)? +Upgg (4) + Uy (5)° + Uy (6)°

(1.44x10°)% +0.03284% +0.04856% +
0.028922 +0.02766% +0.01251

=0.07207.
T TR R GRS R AR R R A AN E FE AN R AN
B 7.

R BATEABRRBENSRTHEENT RIHEE
Table 7 Synthetic and extended uncertainties of chlorpromazine
residues in pork

AN A AN E VR AR E
c/(ng/kg) Urer¥C/(ng/kg) uxk/(ng/kg)
8.863 0.07207*8.863=0.639 0.639%2=1.278

AP ENERBENNERNMERELERA:
X=(8.863+1.278)ug/kg, k=2

3 FHi5iie

AR5 X SR FH o AT €L 3 - H B S 3 30 5 4 A v
SN R ER B A I 25 ST T IEM, PEAG TS A
FEAE BUARH E BEALAR, & BN 2 BE Y 32 SR IROA R i A
SRR AR 2 A RS i R A LA AR, ks [l
R AN 22 BE S G R B 2 R M /N . TR, TE SRR

WY, NREREGWA, AR AE L, TRCRAES
Al AR EY B D ST R R R R R BR, AN PR
WE R B TAERES, XS, SR ASH & B nl LA D, 25
A R 1 B
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