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Uncertainty evaluation for the determination of pyrimethanil residues in
cucumber by gas chromatography-triple quadrupole mass spectrometry
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ABSTRACT: Objective To evaluate the uncertainty for the determination of pyrimethanil in cucumber by gas
chromatography-triple quadrupole mass spectrometry. Methods According to GB 23200.113—2018 National food
safety standard-Determination of residues of 208 pesticides and their metabolites in plant derived foods-Gas
chromatography-mass spectrometry, and with reference to JIF 1059.1-2012 Evaluation and expression of
measurement uncertainty, the uncertainty mathematical model for the determination of pyrimethanil residue in
cucumber by gas chromatography-mass spectrometry was established. The uncertainty components in the detection
process were analyzed and quantified. Results The residue of pyrimethanil was 0.018 mg/kg, and the expanded
uncertainty was 0.00142 mg/kg(P=95%, k=2). Conclusion ~Among the main sources of uncertainty of measurement
results, the preparation process of standard curve generates the greatest uncertainty component. In the process of
inspection and detection, the measurement uncertainty can be reduced by selecting appropriate measuring tools, and
improving the technical level of the testing personnel.
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AW, HA WAL R ERVE, TS A e R
WA, FEATHR, maOmERERNLIEY,
BB, T R, (AR, 2o Ak
e i — s e E D HAT, R4S E AR BN
FU5k BA R VR, R R T AR TR R AE 1 AR 7 v
B K 5% B3 BR 4 (maximum residue limit, MRL)® ., GB
2763-2019 B W44 EFARME B0 R 26 I sk R
ik YOI e B g RN TN P A KB B PR R 2 mg/kg

) N 0 A T R R AR 25 SR K - Y AR AR, BE
106 76 LI T A K5, o I R A B B S, DAL
B4t AP, AR T S50 % YR s ) e SR = 1Y
BRI 4R 101

P [ 5256 A TS TAR ME RB/T 214-2017 KA
HUAL S TR ARE R 1 DA A 36 G AL P 2R ) L By
SIRAGE I8 0 U ATLAS) IO MR 48 5 22 4 S R A 45 7 P 1 00 AN
SEFEMRRY, BT AR BOEARY, 2 R R A 566 R
B 00 AN i P R 1)

AWFSE AR F BB GB 23200.113—2018¢ & M &4 E %
PR FEEPEE AL R 208 Rl 2 S LR ak BRI
SE AR TSR REECT ) U, SR JJF 1135-2005 (fh2
AR R E BEIEAE ) USRI JIF 1059.1-2012 ¢ A
SEPEIERE SR ) U XS o P b 48 AN 2 40 G T8
AT M SV, DA A SC 506 2 A0 0 45 SR i v o 1 S A1 R
2R, TR) A SR AR 21 - = B DU AR AT B i v ) A A
25k B R A S B R S

2 MRS

2.1 XEE MRIERF

7890B-7000C = YA #T T K 11X (gas chromate
graphy-tandem mass spectrometer, GC-MS/MS)(3£ [E & #E e
N F]); DB-5MS B GIEF (30 mx250 pm, 0.25 pum, 3E[H
LA F]); ME2002 HL K- [ AR - F6 R 24U
(E¥)A RS H]]; TGL-20bR (&5 A VR 5 O L e = R
2 AXERTT); GS60E AR & % (35 E Sclentific 24 A );
QYNI100-2 TN AWM ( L\ TR HE FHRAA);
SB25-12DTD i 7 i BEHLCT BB 2 AR M RHE By A BR

/\ﬁj)o

Cis BIAHABOAALFH)(50 pm, Kt Agela 2AF]); 42
J¥e -N- T4 255 i ot (PSA) [ AH 43 H04 £6 7 (40~63 pm, Rt
Agela A F]); JoK MgSO4(4r#r4l) . SAN(rIT ). 4.k
SR A2y . IR 20 ) (] 245 42 P AL 22200 A IR |D;
(52, &E Fisher 2Aw]); BERE AR ZHRUEN (W
h 100 pg/mL, RN FRIAEE LA BHIF I FT) o
22 EWHE
2.2.1 ARBIRIR B

TERIR L 1.0 mL MEES B 254 iE 0 T 25 mL A5
o, WS A 220, BEKE R 4 ug/mL HFRER A
W, AT 4 CCUKRE P o DAaS BT A O Eakbs
A 75 V8 TR R A 2R 9 Wk BE R v T ARV, WREE 43314 0.01,
0.02. 0.05. 0.10, 0.20 pg/mL, FRAET ARV I .
222 AABEE-RiEAE KA

(D) SAH IS

{61541 DB-SMS B4 {4 1%41:(30 mx250 pm, 0.25 pm);
PERETIREE: 280 °C; BKWAUEFE, dfFEE: 1 ul; 2
S AR, (B =99.999%), it: 1.0 mL/min; (A%
FEIRE: WIRIRE 60 °C(fA%F 1 min), Lh 40 °C/min F+ %
170 °C, 4%£LLA 30 °C/min F+ % 280 °C, FLA 10 °C/min J+
% 310 °C(f##F 2 min).

Q)i %A

M s BL HFRER 70 eV; & FIRIRE 230 °C;
PR AFIREE 150 °C; MS #:11{RJE 280 °C;Z I Wi
(multiple reaction monitoring, MRM)#:, . ¢ 24520 4314 B3 it
[a] &2 MRM S50L3E 1,
223 HSAra®

FREC10 g IEECHIA ZE 0.01 )T 50 mL Sk 50048 th
JIA 10 mL 2. 4 g ToKBimEE . 1 g Ebihss, &b
DE T, WEZYEY 1 min J5 4200 r/min 250 5 min., TEE
6 mL L& WS 7 900 mg BB EE . 150 mg Cig /2 150 mg
PSA i) 15 mL RO HIRAERS] 1 min, 4200 r/min
B0 5 min, MEFIRIL 2 mL 3T 10 mL 345, 40 °C
KB RIRZEIET, A2 mL 2R, 1L
JEE, FHF R o
224 BREHAGES

Rl I A % B

wz(p—po)xAxVXC
A XmxP

T 1 RHGEHREBETE K MRM &3

Table 1 Retention time of pesticide components and MRM parameters

£ B3 B5F [i2] /min

BT RER AE R e V)

FEVER T (R RE V) ETER T (R RE /e V)

% 2 6.675 198-183.1(15)

198-118.1(35) 198-158.1(20)
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AP o—FEA RN IR B i, me/ke; p—BEBURRE T A
BB AT, pg/mL; po—23 FUERP BN VR,
ng/mL; A—IRE IR I P R I B4 (i e TR Y —as R T
RZGEFAR, mL; e—FRB As—FETRAE T AR B
P BT m—AREER, g P—IAREE S BICR

3 HER5SH

3.1 MERNHEERIRESH

LA AT AR, AR PN B R IE R A LT
JUAS TR bS5 I AR E BE, LIS bn e R4l |
o VHE I VR TAC T o R T R ) e L DA R R =2 IR B AR A 5 |
RS | ARSI E B FE S BRI R P 5 LA AN
FE R AEARETAL R FR S | AR ASH A B R D i AR
SIARIARHE R, BIBCRSI AR ATERE . & AR5
WORUE EBA, PR AR AR S AR B L R ER U A
W, bRER LB . AR IR
3.2 FRETNTREE S ERNTEE
321 ARG THZEu(s)
3.2.1.1  FRUESALEE S ARIAHE Eu(cy)

P bR Y ) 5 UE 15 T 0 B 7 Je AN 43 1
0.27 ug/mL, FHEIIM ik = V35 HARR A & B
W u(ey) = #fﬁ =0.00156.
3.2.1.2  ARUERE AR EC ISR A E B u, (cy)

i 1 mL A9 A 508 R A HER AL | mL BEEE K
FRUESE T 25 mL MR, ANIE R 2208, Bk
JER 4 pg/mL MHERE R, %I RE A AR E B TR A W
B FEM R E AT AR, R JIG
196-2006 { & FHBE B B ARG 2 AR ) 15 A 9% 1 mL Hprgk
W 4 FR R 2% 420,008 mL, FAETE A% &, Wk = 3,
T 2 A A AR XS AR T AS T 3 g -

u(c'y) = % =0.00462.

A% 25 mL &N E RVFRZE H+0.030 mL, ##%
FI AT % 18, B k=3, W 25 mL 28800 S (A X bR
WA N u, () = % =0.000693.

SR VL RE T PRI E (2045) °C, NBRAE 20 °CHANE

ik RECh 1.43x1073 /°C, T3 75 Ak %ot R A B A £k 1) A
SRR E B up(cy) = %;;5“5 =0.00413.

25 b, bRUEGE AL AR S AR A

u(c3) = Vur(€2)? + ur(€'3)? +u(¢3)? =

1/0.004622 + 0.000693% + 0.004132 = 0.00624 .
3.2.1.3  FRETAERESH B A BT E B u(c3)

A J7 R R E R A e, ARl il 2k 22 4351k 0.01
0.02, 0.05. 0.1, 0.2 pg/mL, Bl AP 8ot AR
WA E FE LR 2, BLRl FRIASH S i E 2 A R
HLG | AFIR B AR AL 5 R AT S | AR AR 2 B, BT
il e e T PR 00 g R, S E R R TR A b B,
k=43,

FRAE Ao ik, B o AR VR 1 3l R 5 LA 198 R Sk s o
ANHE R

;) = \/0.01012 +2 % 0.006202 + 2 x 0.007102

+0.004732 + 4 x 0.004292
=0.0194,

3.2.1.4  FRIEMERIEG B AR ATE Fu(cq)

At 0.01, 0.02. 0.05, 0.1, 0.2 pg/mL 5 AR
() e A o R AT A, AR 0 0 v B A AR AR, i i
TE AN FR AT, REIZ R W2 3, XTFTE
FESOMBR AT 6 WFATINRE, {4 50: 0.0185,
0.0182. 0.0191, 0.0187. 0.0178. 0.0184 pg/mL, “F-HJE
7 0.018 pg/mL, FHAEHE M 25 R M ASHA 8 B FT A (1)

TIA
u(e) =50 L2y om0 M

Kt ule)—HIZALE T AR ARTIE I S(A)—FRIEH T
R A% B 0% 2 AR bR, p—RERh A
ME VKL 65 n—bR RN G YR 55 Co—TRrIRE Sl LA i
LR IE TR (T2 (H: 0.018 pg/mL; C—5 MANIRIVR
PRER I T 1 {H: 0.076; C—FRIEIRIR E, ng/mL.
o, SUYATHAR 23S (A) = \/27_@42@ @

Forb A3 BRI WOV B2 X8 IO A W A5 A— ) [l
VA5 R B H A 28 B o AR 0 7 Y RV e V1

®2 ELEREREIEREIANTHERE

Table 2 Uncertainty introduced in the preparation process of standard working solution

LR 4 AR YO R A2 mL A i\*ﬁxfﬂf/ﬂﬁ ?#EUE%LNFEX#% *Exi%ﬁmﬁ&
AHERE u (V) AW EFE u(T) Wi 5 BE u,(C)
1 mL 43 BEWR R 0.5 1 £0.008 0.00924 0.00413 0.0101
| mL 43 BEWR R 1 2 £0.008 0.00462 0.00413 0.00620
5 mL 43 FEWR 2.5 2 +0.025 0.00577 0.00413 0.00710
5 mL & 5 1 +0.020 0.00231 0.00413 0.00473
10 mL 755 10 4 +0.020 0.00115 0.00413 0.00429
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Table 3 Calibration curve of pyrimethanil

FRUE IR E CApg/mL) M AL A; EYE iy B A A Ai-A S(A4)
0.01 3856 3631.246 224.754
0.02 7538 7548.542 ~10.542
0.05 19197 A4=391729.602C-286.050 19300.430 ~103.430 220.218
0.1 38634 38886.910 -252.910
0.2 78202 78059.870 142.130

P bR 2R 2R AR5 LB AR U BR vEAS A 22 B e (cq)
J9:0.000342,

g5 b, bRUES S AR R A o B A 2Ok

u(s) = \/ur(c1)2 +ur(c2)? +ur(c3)? +up(cy)? =
1/0.001562 + 0.006242 + 0.01942 + 0.0003422 = 0.0204.
322 FRAAFRELEERRG | AP E iy, (m)

FESLFREE AR BE R 0.1 g (0 rh VERf B 940 B RO,
TE 0~50 g PRIV N YR K AR i/T iR 22 4+0.05 g, $&HRTE 43
M%IE, Wk =3, FREdfes | A BRI bR A E R
u(m) = 12;’5[ 0.00289.
323 FEGATAL RS ARS A AT E Eu (V)

FEHGI AR 10 mL BWEIMA 10 mL I I HEH, R
# JJG 196-2006 10 mL iR E 45 i /.25 °4+0.05 mL,
M 5] i, NG #E (20£5) °C PRIk R Eh 1.37x
107°/°C, F i BE A Ab 5 R (O AR BV (R IR AE T 20 A, T 48
SSCTRHT A (R A X AR A 2 S

u (V) = J ( ;:io )2 4 (& 37]_1010 *%)2 = 0.00291,

5 mL BB 2 mL AR AR 25T, 5 mL
WAE AR 25 N40.025 mL, ARSI AR FRER

N
i B N ur(VZ)—\/(OOZS + (22222)" = 0.00726.

\/—><2 V3x2
e 2 mL ZEEUEFIIA 2 mL LR,

2 mL Z|EE AR R ENE0.012 mL, 28R ZHEETE
(20+5) °CTFHIMRK R ECH 1.38x107° /°C, EiH#EgIA
B A X AR R AN 2 3R

_ | ,0012 138><1o-3><52_
ur(Vs) = \/(\/—x1 +(225) = 000799,

B ST AL B AR 5 AR A BRI 22
u.(V) = +/0.002912 + 0.007262 + 0.007992 = 0.0112,
324 BEEMEIIAMAHE Eu(R)
i HE S0 Ty 16 B MR S A TN PR SE G, WSy

0.020 mg/kg, “FATIE 6 ¥R, M E{E 5 5]4: 0.0185.0.0182,

0.0191 . 0.0187 . 0.0178 . 0.0184 mg/kg, V3 fH K
0.018 mg/kg, 1% A FEPFRE N H DL IR AT FF I g 52
BabR il 2242 0.000442, FLARHBRHEA B 5E B

0.000442
u(R) = V6x0018 = 0.010.

3.2.5 RS AMATE Eu,.(P)

XTEFHEAE ST AR SE S, WS R 0.020 mg/kg,
EWE 6 R, FATIE 6 IR, BIEESHIA: 92.5%.91.0%
95.5%. 93.5%. 89.0%. 92.0%, “V-HEWHE Ny 92.25%, 1%
A ZETTE R DUSE IR A AT BARHEm 220 2.21%, ARfEAR
Wi uP) = zj';’ = 0.902%.

¢ RAGIAE I RIRE RS S 1 A BEEER,
Mn=6, HMERSH, EBFMEIN 5%, 145(5)=2.571,
A% Fu o= 0 2 12092251 g gy o0 571 %

u(t) ~ 0.902%
B MISCR T ZE AT IE . [IBCRE | AR X bR v

R o, (P) = ‘;2“"2’; =0.00978.

3.3 ARAHREE

i b 3 % T5URE o s v A S B N R
HEARTEFE N

(0w ()% + 1w, (m)? + u, (V)2 + 1, (R)? + u,(P)? =

V0.0204% + 0.0289% + 0.01122 + 0.0102 + 0.009782 = 0.0397.

W R A AR HE RS B E R u(x) = 0.0397 x
0.018 = 0.00071 mg/kg-
34 TRAREEMERER T

TE 9S%EFIEET, WY BHEF =2, MY BAWE
BN Uy =k xu(x) =0.00142mg/kg ., W # IIF
1059.1-2012 (IR A E FEPEE S 3R ) M, b s g

JHZ F AR X A

iz (1 5% BA G T 25 R4 (0.018+0.0015) mg/kg; k=2
4 %

ASBIFE R AR 3 - = DU AR AT S i 6 3 0 B
m*%ﬁﬂﬁﬁ R AN E JfFXTé/l\S@A‘ﬁE'#%T
B 5E JEE AT BT PP ol SR AT, BRiERL T IA
AR A JE TR, R bR LA I i RS A,
F AL PRI S S SRR A R AN, DA, TR A D AR
o, TR RS S A R, O AR A,
A S g A L, S S I B S BRI R R, RS
W e A DN B3 AR K, A/ INA T S SR O UE ARG £
PRk E . A
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