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FRAT IR S BN 43,1 ug/kg IR, §BAHIE BN 5.4 pg/kg (k=2); #HE N8N 4.63 ug/kg I, P RAHEE N
0.13 pg/kg (k=2); MGMES &80 42.0 pg/kg I, P RAHIE N 4.4 pg/kg (k=2); IR0 T & 4.83 pg/kg i, ¥~
JRAHAE BER 0.17 png/kg (k=2). 458 ML -G RAREAH & BE (9 5 2k, HROy SRS

KRR WSS, AR SBOR 3/ = DUARAT SRS I 7 Oasis MCX AT

Uncertainty evaluation of determination of poppy shell in hot pot condiment
by Oasis MCX column-high performance liquid chromatography/triple
quadrupole mass spectrometry
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ABSTRACT: Objective To evaluate the uncertainty of determination of opium poppy shell in hot pot condiment
by Oasis MCX column-high performance liquid chromatography/triple quadrupole mass spectrometry. Methods
The samples were pretreated by oasis MCX column method. The content of codeine, tibaine, morphine and nacotin in
chafing dish was determined by high performance liquid chromatography/triple quadrupole mass spectrometry.
According to the established mathematical model, uncertainty of each component was evaluated. Results When the
codeine content in hot pot base was 43.1 pg/kg, the expanded uncertainty was 5.4 pg/kg (k=2); when the thebaine
content was 4.63 ng/kg, the expanded uncertainty was 0.13 pg/kg (k=2); when the morphine content is 42.0 pg/kg, the
expanded uncertainty was 4.4 pug/kg (k=2); when the noscapine content was 4.83 pg/kg, the expanded uncertainty was
0.17 pg/kg (k=2). Conclusion Curve fitting is the main source of standard uncertainty, followed by repeated
experiments.
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Bl N R TG KO B4 R, KR ETEE B
BR T A& R bR, NAig T, 25 R R K B
BN, TR, FLEREREN T KHE
BHO AR IMTAE LA I SESE, 2518 T8 SR R T 24
PR BRSNS B SR SE A I 1) T R
5e, HA—E BB, PRaETERLs A BESERR . AT,
FIRFIA . R R R S A AR BESE R A e
AR, AT kUG, K S R, I AR
B EY S IR #0 AX SE BREEB YA
GaREPE, T RERE AR BE, e DI, TR B
BEAL BT, A5 E 0P 2008 4F 12 A DA A& &
FIF R 4 T ek v Ak £ F A SR A s R
TR R um ) ) B RS S A IR Y
JF A4 B0 I hR R T HAT BERR S I BB S 2R SR L KRR
R NZHE

I RIS 5E 1 46 56 4w 7 A SCRR R, T A R Ak R
4 QUEChERS, Captive Enhanced Matrix [ AHZEHUAT: |
PCX H: Al PRIME HLB [F I #EHUMEZ3ED ) Oasis MCX
HERRT A R T 0, AU Sk %% QUEChERS %
1 Oasis PRIME HLB [ A A Btk A & Oasis MCX [ AH A B
EHATRIAL IR L ER, &P Oasis MCX B AHEE I L 2 —F kb
PR ) B SESE RN IR T, K25 SR T QUEChERS
H1 PRIME HLB [EIAHZEHUE:

T2 AN iy 7 R A2 R A A 0 0 o LT Ak Y (S
FIRIPEE LS, AR IR A A% PR ERIE | AT SRR L
S2L AR T s I e 2 SR AN R S AT AR
R g R v v, [RlBs, 3 3k AS A S Pt T A
FE SIS TR A A . S BURTAILAR X b e 2 A )
R LR B o 21 K P R P 2 7 =3 B A e
JE R 2R 0 B AR A 020 AR SE R Oasis MCX E
- 1R BB A € 3/ = DU AR AT S T B RS A I 6 A —
HEKER R PRSI TR RER L R Mk, IRET T 4
Bl Ay, M JIF 1059.1-2012¢ I8 AW E BE PR E 5 %R )
H1JIF 1135-2005 Ab2450 BTl & N6 8 BE VA2 ) X 4 Fioks:
B AT AN A BE PR P, DA A AR B PR K
D5 TS M FORS S0 25 S T S, DO Ay ik Fn gk
SR AT S R A 258 A v P R AR

2 MHERE

2.1 X5

Agilent 1260+6460 = %30B0HH (4175 / = B DU A BT i K
FAASL (S B R A FRA H); MS105DU T4 2 —K
. XSE205DU + 543 Z— K- [H R -0 R 2 AU (L)

AR ] 5810R 5.0 HL (42 [ Eppendorf A R 2 w]);
SCG-6 4 Refr a8 (7 B = AL MR I Oy A PR A,
R-12 “PATIE e 4 28 R AL G 1 2P 3G TR A F).

R (it al, Kbl Ttk att), WEE. 20
(i al, By BmMiE A ), SRR RgRal, Kl
fFfeE T A R A HD,

XTHE G BEEROT AR R (L 97.5%) . A R (4l
100%) . MSHEEEEE 99.1%) . ARA] T (LEEE 99.9%)(H 1 £ i
24 WK EFIEBE) o
22 ZWHE
22,1 HenaraE

Xof N [ ol 25 iy ] A AR R ke R et SR FH A ]
HRORE 7 20, B DR OB I Bl o R R4S 7R
SHRA, WA A R — R RR A . BRI R R R
2 g(KifZE 0.01 g)F 50 mL RV 2N HIEZ L&,
HERGIMA 20 mL & 0.2% BRI N, HEWRIRS 30, ##
FIRE 5 min(HE A IIE 300 W, HAEHIER 40 kHz), L)
5000 r/min #.0> 5 min, FEBB _EIER 2.00 mL, @i
F 5 mL B EE. 5 mL KIEA)E 9 A 22 Oasis MCX /)
K, B 5 mL /K F 5 mL 50% FH K S0 (V: V) B,
Fr R AR W, WUEH T AR5 10 mL 5% % 1k R
(V:VBE, B AR T A, WA 1.0 mL &
0.2%H R 19 Z 5 v i A%, b 0.22 um A HUARERE, 7%
W E
222 BEEH

(D) AH 3 41

3R #IS PC HILIC(100 mmx2.0 mm, 3 pm), AHE:
30 °C, FFEEEH: 3 uL; Jii#E: 0.3 mL/min; FBIAH A& 0.1%
RN G, WEH B: 5 mmol/L ZREEW(S 0.1%H
MR), R FH AR (R R UE : 0~0.3 min, 98%A; 0.3~1 min,
30%A; 1~5 min, 15%A; 5~6 min, 98%A; 6~8 min, 98%A .

Q)4

M55 2 TR IR R AR 2
(multiple reaction monitoring, MRM); TSR : 325 °C;
TR 6 L/min; Z5{k#E 1 45 psi; ¥HAIEE:
400°C; BT 12 L/min; BAHEHE: 4000 V., HAfthZ
B 1.

®1 BMULAYRERG

Table 1 Mass spectrometric conditions for various compounds

wan Bl 1 FET BHBEE iR
(m/z) (m/z) AY /eV
GRS 3002 214.9%/164.7 135 25/25
FHEH 3122 58.2%/251.1 80 35/10
n 286.1  165.1%/181.0 135 35/35
AT 4141 220.1%/353.0 95 30/20

T AR 1.
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223 ARfEh KR &

KE BRI 10,29, 13.13, 11.58. 10.79 mg BEfR 7] 17
WL REE . ME AR T R g, A AR O E
% 10 mL, 5F|¥EEH 1.003,1.313,1.148,1.078 mg/mL
BOBRIR v F5 R L A ELER L gk ISR T AR E A A VAR, ME
EE 0.10 mL SRR AT ¢ K . 0.02 mL # [LE L 0.10 mL
IGHE . 0.02 mL AR AT T ARMERE F3 W T 25 mL & B
I ERZZIEE, Bl B2 51 4.012, 1.050, 4.592.
0.8624 ng/mL MRS FRAER R . FIR G F MR AT AR
R C ], FR B AR O B AR B R T Ay A
2.542, 5.085. 10.17. 20.34, 30.51. 40.68. 50.85.
101.7 ng/mL; # L 0.07680, 0.1535., 0.3070. 0.6140.
0.9210, 1.228. 1.535, 3.070 ng/mL; FME: 2,530, 5.060 .,
10.12, 20.24., 30.36, 40.48. 50.60, 101.2 ng/mL; FfA]
T:0.05790, 0.1157, 0.2314. 0.4628. 0.6942, 0.9256.
1.157. 2.314 ng/mL.

224 ZwanybtgitAaX

B A A (DR
:C><V><n><f (1)

m

X

Ao X2 4 5 1, pe/kg;

C-BM A 73 ¥, ng/mL;

V-RE SR BOE AT, mL;

n- gy F AT EOR B T B RR AT R
299.36/397.39=0.7533);

SR RRAREL

m-FE AR, 8o

3 HER5SH

3.1 MERHZEERKIE

AR I AR 3 AN R e TR R A

(DFESHBREE I m AOBRHEAN T E . u(m);

Q)FE S UE 2TV IR AT E B w(V), G
W 5 25 5 DR PR EA T E B o (V) FRGeAb 5 5 I 4 5 28
SEA GRS EATEE o (V)

GBI /U E C WFREATEE u(0), LIEFRE
VAV T L AR R S A ROBR AR E S o' (ORI AR il 24l
AT SR A E B o' (C);

(GFBAE | AMIBREEATE B u(),

G)YEZ I AT E B u(rep)o
3.2 EFETREESENTE
321 RFARRABEFKE m FIAM T ATE R L

urcl(m)

FRBOAFER BN 2.067 go MRAEUES, KPRy

F11 &
VP2 H+0.5 mg, S50, k=3 .
D) S AR AN A R A
Mm):%§=029mgc )
AT R VAN R A
umlﬂn)=—922—=1.40x10_4c 3)
2067

322 HRERLZERR V NG ARE R L
urel( V)
FRECEE &, fMA 20 mL & 0.2%H iR 2.5 12

B, e B 20 mL A ZRBARRER ZI R4S, 20 mL
A FLEABRE 2 B WA i K L 22 H+0.030 mL, #% =
OV, kN6, ZIEMIEIK RN 1.37%10-2°C, 528
B R (20+5) °C, $EIUR E 25 B 51 A 1 FE X AR fEAS B 2
N

2 _3 2
A= 0030 7, [20x1.37x107x5 )" o0 o5 (4)
20x/6 20x+/6

PSR Z 5 6 1 mL RS TRAG E 255 L ALIE,
HRAEIESS, 1 mL BWAR AR K Fu 28l 0.18%, #2395 41,
k=3, WA I A 2 AR A MR AN 5 JE
0.18%

3
FERLIROE 2RV 51 B ARIEA G 2

=1.04x1073, (%)

ul 1rel(V) =

%MO:WZ%xm4f+@m«m4f:3%xm40(@
323 HSBRE CAARAATE A R u(C)8)7F
(LYo v 25 1) 5 VB0 T i) o 5 HH 5 A A R XS A 9 AN A
E Z'tll'el(cv)
Bl 1 mg/mL X HE S Ad B, RS A+
Sz —FRF, #HAN 10 mL A R, BIEES, KF
IR Fe VP22 H+0.05 me, $I5) 50, k=3, WIIFHY
PRIEAT 2 R
ul (C) = 005 _ 029 mg. )

NE
FREL 10 mg 2247 B % BE, 7R AN 2 B P il B vh
R, X RGBS B E S 10 mg [EHH BRI A
B B 1R 25 W] LAZZE R T, BT LA 4 ool B E 3 LA
10 mg ¥, DX B BR o ok A2 R RS 5T AR X AR AR
iff € B A

W (C) = % —2.90x107, (8)

10 mL A AR IRR AL 22 8+0.020 mL>2, 4
A, kEN o, HERIZIK R ECh 1.2x107°°C!, 52
B IRIR R (205) °C, DIBRIEAS £ VR AL B 250 5 A AR AR
WA E LR
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u“lrel(C)=\/[ o.ozo) +[10x1.2><10 XSJ P R )

2 2
ulrel(C)z\/(2.90x10_3) +(2.58x10‘3) =3.88x107, (10)

4 FhBRAED) T 25 TR0 B U B 298 1 F1 S ng/mL /)
ZYORbR, AR E N 100 pL BIAEH 25 mL A AR
i, ARAEIES, 100 pL B IR R L 258 0.19%, RS
B340, 5L BIARXS R AEAN 0 E R

ulzrcl(C)zo'\l/gg%=1.10x10*3o (11)

25 mL A R R 22 H+0.03 mL, #% =45
fi, kM 6 , HEEIAK R BN 1.2x107° °C", SRR 55
H(20+5) °C, W ZZURFRAERE 225 AR AR X AR A
ESER:

2 3 2
Mbmﬁc)=J( 0.03 j +[25xL2x10 XSJ _250x10%, (12)

V6 %25 J6 x25

TR WTR AR C I R R B A R X R v R
BE R

2 2
quel(C)=\/(1.10><10_3) (250107} =273x107. (13,

B A o 1 T i) e AR P B A R A X R AN R
N

2 .\2
”lre](C)=\/(3.88><10_3) +(2.73><10 ") =4.74x107, (14)

Q) LAE MR LA B 5] A ARXTFR A E BE 1" (C)
TAEMEBI A S AR SMER P T RFRHE, FEH,
ik, B AT T B AR EA R E (15T A

11 (C—E)2

Mey=2 | — L (15)
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S(c-0)
Horprs Sy TAE M 2 phmfe 25
Z[A (a+bC)T
5= X (16)
N-2
(O =u''(C)/C (17)

PR G 57 AT I RR v R 9 WP TR A 1
S INRLIETU | N1 I <iok7 9
A— ST TAE M & AR e RSN P AT fR N
MBI | A8 AT T B I Xz ) e T R
a— A HH ZR AR
b— A R R,

P—XIHERL I WFA T E UL, P=1;

N—EE ST 1A i 26 ARV v I £ S TR 4K,
VN 1 IR, N=8;

C—HR 43 0 75 1y e T BROSF- S4 48, R A il e ok 1%
FIFES IO AT A R, AR, MR AR TR R,
ng/mL;

C —bRME R F W 50 vk B (1972948, ng/mL .

LA T R A R AR RIRE N P D TR L etk R
FAHOC RN 2 s,

i AK15). (16). AN ML TIA BRI E
JESE RN 3,

FESRVE C 51 A PSR A

AR

et () = \/(ulrd(C))z (1) (18)

T it VAR BE BN B AR N A TS A o B R B AR MR
TTE 1 o R B A B A X BR S B B AR LA 5T A
B BRI AN B 5 B A, MR A3 (18), THEAE R E C
B X AR N B, S5 AN 4.
3.2.4 AT FI NG ART AR E R ua(f)

BHRBORI 2.00 mL PEAT LIS, Pl AR
&5 mL BAt, MRIEE, 5 mL BRE KRR R2EN
0.13%, $&385100 40, k=J3 , TIRRRRREECS | A B b o
Ao EREN:

0.13%

Ut (f) = NG =0.751x10", (19)

325 EA MR AR TR L ue(rep)

‘UHIJ%E’ET&%IAE@T%%W%E%%AJ\EEﬁ#s?‘af’ﬁ
T AR RENE | BN AE N Z S, AR 0 E A
#nn?mﬁxm%f&ﬁ%ﬂ%@{ﬁ VAL T G . ARSI
MEEMESE . FREL 6 ByRESh, HelE Jyikile, Eask
51 ARAEXTFR HEA B 2 BEARYE A 2(20) . (21). (22)it5R
MfF, a3k s,

f(xi -%)
5 =Ali=l 1 : (20)
.
u(rep) = %; @n
n
urel(rep) = @0 (22)
X
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Table 2 Standard Solution concentration and corresponding peak area in the working curve
R0 By bR o h 28 6 B/ (ng/mL) U T FR LR R B A OC R E
2.542 242
5.085 489
10.17 987
20.34 1900
GRS 30.51 3024 ¥=96.348079.X+21.975040
40.68 4012 =0.9982
50.85 5002
101.7 9780
WIEFHIME(C ) 32.73
0.07680 185
0.1535 314
0.3070 591
HOE 0.6140 1218 ¥=2161.629551X-67.081732
0.9210 1843 7=0.9992
1.228 2519
1.535 3262
3.070 6620
WS- HIME( C ): 0.9882
2.530 129
5.060
10.12 288
: 581 ¥=89.528899.X-195.979414
ne e 20.24 1130 #7=0.9961
30.36 1684
40.48 2286
50.60 2861
101.2 5875
WS- 3IME( C ): 32.57
0.05790
0.1157 129
0.2314 gg?
i 0.4628
AT 1130 ¥=2536.970211X-35.500002
0.6942 2
1684  1=0.9997
0.9256 2786
1.157
2.314 2861
2 5875
WS- HIME( C ): 0.7448
#3 HZEUASINMNESIRERHEER
Table 3 Relative standard uncertainty introduced by curve fitting
n
P — 2
LRI S/(ng/mL) C/(ng/mL) >(C-0) U"(C)/(ng/mL) U".(C)
i=l1
CIEEH 64.7 11.83 7491 0.730 0.0617
FHEH 23.8 0.9570 6.826 0.0117 0.0122
g 36.1 8.681 7418 0.442 0.0509
e T 35.82 0.9984 3.878 0.0151 0.0151
F4 HERESIANMINERHEE
Table 4 Standard uncertainty introduced by sample concentration
f% ‘w‘“j % Ul rcl(C) Ul Ircl(C) Urcl(C)
QeS| 4.74x107 0.0617 0.0619
G| 4.74x107 0.0122 0.0131
ngh e 4.74x1073 0.0509 0.0511
AT 4.74x1073 0.0151 0.0158
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Table 5 Standard uncertainty introduced by reproducible experiments
P FEIE PRufEdmzs  FRMEARHAE B A AN 2 FE
o m/(ng/kg) _

i x l(ngkg)  SAng/ke) u(rep)/(pg/kg) urei(rep)

1 2 3 4 5 6
AER 442 437 418 434 425 43.1 43.1 0.86 0.35 8.12x107°
FHERE 472 459 463 455 460  4.68 4.63 0.062 0.025 5.40%107
nzh pf 432 418 420 409 425 413 42.0 0.83 0.34 8.10x107°
ARATT 493 485 4.72 4.79 4.88 4.79 4.83 0.075 0.031 6.42x1073

B & N k=2, AT, AEE,
JEAHE Ay EAEF]

U =xxug(X)xk (24)

AR HREEAN G E 3 S ) TN E FE AR 6 FTR

i FARAREE B, MR T kO 2w,

SErehal R IR e AEA TR AR

(43.1%5.4) pg/kg(k=2); FEHE: (4.63+0.13) png/kg(k=2); M

ME: (42.0+4.4) pg/kg(k=2); AFA T (4.83+0.17) ng/kg(k=2).

nhE, ARl T Y

4 &

AIE T 7 S T3 1 RO AR AR A S
W BEEEAR . ARVEVEWECH . HhARALE L W
i N RERAE SR D R AT AN BE PP AE, R BURE i U
JEE R AN R TR R U, A b v T T o A 2k
LG, o il 2 L AN B E B R R Aok, O

EREMLESIA YA EE . &£ HERRD, brfEE R
e ] 3k i v L R e R AR AR, B LR R 1 R
AfeoE v, [ AT 4 S SE I AN SR G R T, T 4R
o s Y H 2 0 2R AR T R, AR 2R IE A 50 B e
(A 1 o TE S R R I, AR A TP s ORI A
Xof Wi o7 R 5 R K, R R T B R SR B DR A 9 I T
Vi, B OB R AR R, [ X B A R 3, 2 TR R
PE R AT A2 .

A ST FT AL BEAE B9 Oasis MCX AL [ A A Bk,
TS B I I RYFRME DB 31/2010-2012 § £ 5h4é 4
Hu 7 BRIE R B SR . MR IRRT T R AR A
R A RO - B BT R ) M LA A R
fT 5 RIBCHCR AT | [ s i D0 AR, 8 X AN 2 FE 1Y
PEE KB, R g B m R R, BE LU Y B AE A
ROMTE RN BEEXE N, &—F R B
Wk

*6 WRIMEE
Table 6 Extended uncertainty

GRIEY) Urer(m) urei(V) trei(C) Urer(f) Urei(rep) Uret(X) Ul(pg/kg)
Al fEA 1.40x107* 3.04x107 0.0619 0.751x107 8.12x107 0.0625 5.4
FEE 1.40x107* 3.04x107 0.0131 0.751x107 5.40x107° 0.0145 0.13
g 1.40x107* 3.04x1073 0.0511 0.751x107 8.10x1073 0.0518 4.4
AR T 1.40x107* 3.04x107 0.0158 0.751x107 6.42x107° 0.0173 0.17
% %Yﬁk codeine in hot pot by high performance liquid chromatography
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