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Uncertainty evaluation for the determination of difenoconazole in grape by
gas chromatography-mass spectrometry
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ABSTRACT: Objective To evaluate the uncertainty for the determination method of difenoconazole in grape by
gas chromatography-mass spectrometry. Methods  According to GB 23200.8-2016 National food safety
standards-Determination of 500 pesticides and related chemicals residues in fruits and vegetables-Gas
chromatography mass spectrometry, the model was established. And according to JJF 1059.1-2012 Evaluation and
expression of uncertainty in measurement, the main factors influencing the accuracy of the experimental results were
analyzed and quantified. Results The synthetic uncertainty in determination of difenoconazole in grape was 2.258%
and the expanded uncertainty was 0.0451. The determination results were (0.06047+0.00273) mg/kg, k=2.
Conclusion The results show that the preparation of standard solution and curve fitting has a great influence on the
accuracy of the experimental results, and the repeatability determination has a smaller influence on the accuracy of
the experimental results.
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R 4] A R 4 L A T R T R AR Y, ELAR R T A
2] 1BNR 22, R SEIR A AT 1 AT R A A
PR ik FE BRI S — R N R PR S R R, R TR e S R
SR BB IG, R T R A e T A A A
DR AY, R i SO A AR B e R 2 1) T, AT S
A, AR ATAEWE L T S TEAE Y R AR B, X STk AR
T AR 2% BR 2 75 2 Xk A AR R 7 A 5 ) . o 2 2 R
PR A E R bR, TERA X AR
PEATHERR IS o ANH 8 B DA S 56 vp 4% PR 3 e 5 1
HESR MR B BEAEDER /DS, 0 i 45 2R 5 Bl
RZ, AHEEER, MRS B AR, ok
AR, F R B PR ARG B S A gk R
AR U R A gk | R (i
SERI T 104 H GB 2763-2019¢ £ 4 4 E GbR
1 b P AR 2 KB B B ) LTI A 7 v kA e P A
MIFRAEH GB 23200.8-2016 (& i & EERIrdE KRB
SR 500 Pl 2 KA e b i R BRI E S € - B
gk ) U8 AHFSY 2 BEARUE JJF 1059.1-2012 (AR Hf 2
PEEMZER) U5 GB 23200.8-2016 X 44 2k FF ER0%
)5 AT E BE EA T 40 A, PR S IR BV o A X S e 4 R
SEMA A EZERER, DU R AR A o Tk F B s 1) ot 0 o 2
R

2 MRS

21 #Eb KFISNEE

WAFES (AN BORF): WK T Him S8 RS
BRATYG .

A 2 BRI (madal, B sy
WA RA A, AL gal, Kidvs FRafk TA R
28D, TOKBRERN (AT AE, KEE TR AL TABRA ),
IR, IE e pTal, KAk =R A R R,

FRUESh: ZEBEF FRR(100 pg/mL, 3758 TG RLH By
HIRAFD); FALE0.1 g bRtz 8RR B A R
NN

AE-100, XPR206DR/AC HiF K- (Fj |- 45 8- 3T A
£\ )); 450-GC-EVOQ GC-TQ = 3 DU M AT B BB FFAY (2
E & /A al); RVI0 Efhz8 kAL 838 R &
B2 FD); TDSA BSOS tn B I ARSI HR ) e
2.2 ERAEM
22.1 AFEEIRELS

PIAR IR S PR HE M ] HERRFRIL 0.0035 g PR
LT 100 mL FRIEH AR K EFEZEE, fFH.

HERFE I 1.00 mL 255k B FRBAR HEVS TR T 25.00 mL %5

Wi, RARERZZE, A T S mL WEE555
HL0.5, 125, 2.5, 5mL T 10 mL &N, HPEEER
ZIRE, WO 0.2, 0.5, 1.0, 2.0 ng/mL FREAR .
222 HonaraE

HERIFREL 20.00 g #ZIFEM T 100 mL .08, A
40 mL ZJiE, 15000 r/min 2J3£ 1 min, fil 5 g NaCl, & 2)3K
1 min, 3000 r/min &> 5 min, B 10.00 mL F#4&, #%EM
10.0 mL ZJEWE Lt A9 Envi-18 #5, FH 15.0 mL ZJEVEiH:,
BB SG VE T 40 °CHEZRIRAT 24 1 mL %5/

¥ Envi-Carb #:5 Sep-Pak 2 N 3:4E H Bk, JF1E
Envi-Carb A=A 1.0 g ToKEREREN, H 4 mL ZfiE-H 2K
W31, VIR TF-EATI6 1, 240 A A 21 TC K B R 4
T, K bE W AR 2 b A 1, ZIE-H R
(3:1, ViV TR DR T RE AR 3 VOB VR TR B 2t I,
T 25mL ZJE-H 2R G:1, VVBER BB, WErg
WY, T 40 CCHEZEMRAR £ 0.5 mL, FIE S kesiin il
2WE, WAEEARTRZA N 1 mL, A 40 uL AR, RS,
FA TS A RS- BT R -
223 Ad8 G- R EN At

SAREIE A @R DB-1701(0.25 mmx0.25 um,
30 m); A WAE(99.999%), W N 1.2 mL/min; JG4)
THERE, HERER 1.0 uL, 1.5 min J5 3T IT4337 1R ARG 2
I, JERE DR EE A 250 °C, FHEFEFF: 40 °CHAEE 1 min,
L1 30 °C/min THEZE 130 °CJ5 L) 5 °C/min FHEZE 250 °C{F
£ 1 min, FELL 10 °C/min FHEZ 300 °C, f£%F 5 min,

JRiESE: B3 17 (electron ionization, EI); HiL ¥
AEf 70 eV; BT IRIEJE: 250 °C; GC-MS £ I i : 280 °C,
FHYEE: m/z 50~550, F# X SERAEEE T
(selected ion monitor, SIM),
23 HEFERBEN

Rl N AN 0 = /NS W/
_ (G -Cy)xV3xV

Vo xm

Ao X—RE th AR 2 43 7 =, me/kg;

Ci—hrifi 2 332 1 A il Hh R 4 435 i, pg/mL;

Co—r e i 48 Hh 32 HH A 28 U RE S TR AR DN 4 o B i,
pg/mL;

V—F SR BOB AR, mL,

VoA B4 AR, mL;

Vi—HF i E R, mL;

m—F R, g

3 HRESR

3 AHEEFERRE
R i S0 3 S BA A R A ] L, A 2 R R

X
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FRIE I 22 AN B 8 B OR R E A ARSI TEC ] . R
HALSE . ARUE RN AE Bl i S M 5 | AR AN o i
32 FHEEITE
3.2.1 AREBRELH
3211 AR L AL
(HPNARP I AL EARE B AL ST AN S
HRIEFRUEY) B e 1515 PR L Al 98.8%, AHiE
JER 0.5%, #SaAn kO 3R, R E LA
(heptachlor epoxide, He)5 | A BIARXS bR A E A :

0.5% =0.00115%
U He)= . 0o
R TTIN

Q) FR IR 4A L SRR SRR R 5 | AN 52 1
IR RE IR 45 A2 25 2840.00005 g, FFE Y
O3, AT KER 3, PRI AL SR S B T
N 0.00358 g, H BRI AL bR SRR S | AR R T
PR IEAN 2 R :
0.00005

V(o) = 0358 43

QYT 4R L EFRUE S BT 5 LA B AN B

AR IR R L BAEARE db PR 5 T i 5 2 100 mL,
100 mL BAFRZL AR THH(A PO R AL2E+0.10 mL, FZIRFEIE
AR, ST K 3, T AR PR G R
BE 1 R 5 A AR XS BR AN 5 BE

U, (Hey) = 10?).31/3 =0.00577%

T 2L 53 AT 45 N B P B R L SRR T i 7 TR ) AR X

FEADRE S5 55 | BIAE AR AN R B R
Ura(H8) Ut (H8)” +Upg (Hey)? + U (He)* =0.806%.

3.2.1.2 Tk PRI v A T

(DRt B PRI A o O 5 | AN o

2 ik F PR IR R VA SRS B R Tk B PR AR o R B
9 100 pg/mL, AHAE R K£0.03 pg/mL, AR k
h 3 T ARk F ER I (difenoconazole, D)FRIUESH S A MY
AHXSBR AN 5 BE N

Ufe‘(Dl):wg'SS\/g =0.0173%.

(2)7R Tk F 2 e s 7 0 T ) B A B il AR b it L5 ALY
AW B

T o4 i R ik R A A L) e AR R P AT 1 mL
BRSNS — A %), 5 mL ZIEBRE 1 A &),
25 mL HERAED 1 AN (A 20, 10 mL BARE R 5 (A
&), WL 1IG 196-2006 { # I {LHs Y POE44
HEMARAZE, BT EANARAZESHLREIAM
R E ST 1,

=0.806%,

®1 BASIANNTHEE

Table 1 Uncertainty introduced by measuring tools

Fe  RAZK  WHRAERML FRAE KRHEE%
1 PR 1 +0.007 0.404
2 ZEBRE 5 +0.025 0.288
30 NRRA R 10 +0.020 0.115
4 BARARIM 25 +0.030 0.0692

D)y RS S B o o T R R R o A P R L

(measure, M)5 | A AR AR AN 2 Bk :
U (M) = \/u (D? +4xU 1 (2)% +4xU 4 (3)? +U 4 (4)°
=0.744%.,

BRI ALt PIARTC ] S bR SR 2 A4k,
DU) B VE V5 5 (standard  solution, Ss)AC i3 #2 H 5| A G X
BRUEANH 5 A

U t( S9) = U (He? +U 1 (B? =1.09%.

322 HohaTa®E
3.2.2.1  HESFREGIAMASHE

FEBFR R R 20.0078 g, FESLFRE TR K4 H
FRZE(E H+0.0005, FEEFRERFGHTE 0, AEETF kh
3, LS (sample, SYFRE S AR XIAR HEASH & FE

0.0005 _ =0.00144%.

20.0078x+/3
3.2.2.2 MRS SIA RS E

FE A A 2 AR P 50 mL T (e ) —4, 10 mL
HAR I (A 90—, Eppendorf B #(FEFE 10~100 pL)
—AN, GAEFIFRE JIG 196-2006 (i 1 3L 35 ik fAs & MR )
%, 50 mL 2 & HR)AE A2 N£0.5 mL, WFEMF RS
RS S A B E BEN 0.721%; 10 mL AR E
(A FO)ZH f22 920,040 mL, WIFESE R P x5 A
F AT RE BE M 0.0230%; Eppendorf £2 ¥ #5 (B2 10~100 pL)
VLIRS 25t Fu 25 e +3.0%, WUAEAH T b i b o) S 36 5 |
ABIAHERE R 0.0433% TEE SRR 2l B S LA B
Xt A AN 22

Ze By )2 24 fo i e A )2
URKP§:JUm60mLﬁEﬂD U0 LR _ 7500,

Urel(s) =

+U, (100 pLAE 128>

FE b il # ad BR P 5 A BIASE E BE 2 SRR AR
FREL BRE AR L A, WIAERE S 4% (sample preparation, Sp)
TR P B AR AT AR v E TR

Ut S0 = JU (92 +U (P92 =0.758%.
323 AFEBMANESBMNEE LI TH LA
3.2.3.1 FRiEMMLRE I AR E B
FHEEASR BERRUEVS WO RE 3 ¥k, DAZRTE F SR IR R
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REARBR, DL B SR oy AR e T AR ELAEL A DAL AR, 1545
HEIRZR 7 Y=0.1355C+0.0109, r’=0.9993, &5 03% 2,

R2 EHZBEER
Table 2 Standard curve fitting results

R Cil(ng/mL) W TR LA
0.2 0.03174
0.5 0.08429
1.0 0.1527
2.0 0.2765
4.0 0.5537

X A B S DN 3 R, 32 X i 2 v ) 2R
3R AT A HEAR Co=0.6019 pg/mL, W iy A7 v i £&
(standard curve, Sc)5 | A B A AR A 2 3 A -

n
S=\/122[Yi —(0.1355C; +0.0109)]> =0.306%.
n-2ia
_c)2 _
urel(s;)zg l+l+5007c>—1.586%0
n —
P DG -C)?

i1
e s— W ARARE 225 n—bRIEV O 2 B C—Fn
HEIHR S, ng/mL; b—AruEh 2R, p—AAE b il E

UB; Co— 2R i 2R ek Y PR 5 &, pg/mL; C —FnifE

VS WM B3 1H, pg/mL.

3232 EEMEWESAMAERE
BEEMXERSIAMATEE R A KAHERE, #

TE SRR SN E 6 K, 15 R SLIREE I X 40 0.06019

0.05943, 0.06122, 0.06078., 0.06045, 0.06077 mg/kg, ¥

HIE X 0.06047 mg/kg. M| E & 7 (repeatability, Rp)5|
BRSNS

1 & =
(X - X)?
n-1i5

Urcl(Rp):

=0.417%.

X~/n
324 &RTRAHZEAY B ZIE
H 3R A JHUAR X A o AN B 5 G R 2 A i o Rk
A 31 (grape sample, Gs)ill & A AH KT AR AEAN i 2 B -

U (Go- \/Um(He)Z U (S92 +U ()2
+U,(S)? +U (Rp)? =2.258%.

AN A B S O — S E R, Y E R MR

P=95%F K {4 2, W7 s 2k HY BRI I 2 ARG

AHEE N Ug=kxU,(G9)=2x2.258%=0.0451, SZI 5

FIRIFE N TP 2R B PR S 0.06047 mg/kg, TUJHJEAR

WIEEN 0.06047x0.0451=0.00273 mg/kg, HZiHE T PA#

ik FF R IR 5 45 5147 (0.06047+0.00273) mg/kg, k=2.
4 %

ASBIFE R AR G - S o o 4 R o P Tk 3R
MRPEATINAE, PHE T S5 B R ANHE BRI, IR 2% Al
KU REBEATPEAE, M T4 70 0 SR 2 R Y B A
BEo IMTAE R AT, SRR R R v 2L S
YT VR ISC T IR 5 | AN 2 BE X S B 45 R BOR, AR
PEIE 51 BN E BE XTSI A SRR BN . NI A E S5
PUREL R S ISP R YNATUE S (5 3 M R PNAE TS (2
TR R IR BR A T I SIS T o8 P ) B A0 R it 5 i
A7 M R E DL B i K I v 1
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