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Measurement uncertainty evaluation of vinclozolin residue

determination in Cucumis sativus L.

LUO Yanping, GAO Haiwen, YUE Yanyan, SHAN Jianghua"
(Yining Monitoring the Quality and Safety of Agricultural Inspection Station, Yining 835000, Xinjiang Uygur Autonomous Region, China)

Abstract: According to the second part of NY/T761—2008, the vinclozolin residue in cucumber was
determined by GC. The sources of uncertainty components coming from the measuring process was
analyzed. The mathematical model for the evaluation of measurement uncertainty was built and the
uncertainty components were synthesized and expanded. The results showed that the relative combined
standard uncertainty and expanded uncertainty of measurement results were 2.78% and 5.56% (k=2),
respectively. The sources of measurement uncertainty mainly derived from diffusion and constant
volume process of standard solution, the recovery rate in the extraction and purification process, and the
error caused by the measurement of chromatographic peak area. The results of this study provide a

reference for objective evaluation of the pesticide residue detemanation results.
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HERTREN—NSH, WIESE R R R K
PR RE BT AN o IR DR/ NPT o N AN 7 B2
O 2 N T E o S A ArdE . I E
KM THEVIEF LIS = AR WA
R AEFNRS 78 A = I 2 1) o3 & DR T A1 7 o ) A
oAt BH S 4 5 DL R U A ) R 4
B, RS ZE R, WEAME LI ETTEE
T4 N bottom-up F top-down FHFH), bottom-up
TERHIRZE G S, EEA, s
PrAE AN ELS R EA W R R, &
AR R AT R A, VPE B RECONE R, &
F T 17 B0 SR Bl — AP R &= 2 A (o R AR
B, BIREE). top-down J7iE R H T Z Wik 2
A, R EE MR R RS0 i e R TP A s DUk
R EATEE, &M TP RECHE 2 &
ARG (IR = A 0F 7 RUR 2558 51 20 A,
TERRSE, BLO 2 RS 2 vk L. 28
P 0L G 15 R0 22 50 58 B VA AN T 0 FE RV o8 T
%, BiFON top-down . BT, FEFEERKH
bottom-up J7 iEFEAT I & A & BE R T2 &
AN FE R 5 S T AR 24 5k B R D O v 1
N RS PR i 5 IR T SRR E S
FARE, IR I 2 B S8 5 LA R B R
WEFB ] (QA/QC) M EH ZE N, X2 &kl
SERM R BRACLOl R R XS B R
ST AR SR NY/T761—2008), R <A
s EN N G AR R R B AT e, IFS
% I EATEEFE SR oRfam) PIHITE £
3K, 46 top-down 7795 JF N & 45 R AT T4
T 53FE, BENEWTFM LB AR KN FlE
DN A5 1 AT SE AR A 2

1 #MR5EE

1.1 #H

ARk R A gk 27 5, BEEERSEHH O
A e AR
1.2 EFEMNRESHF

ART FE S AL (Ll 23 AR A PR A
al); SY-5000 Jig# 7% KAX (Abmi s R RH A BR
THUEAA); LP202A TR (200 g/0.01 g, & #
T HRRPABARAR]); GC-2014 SAH %Y
(B ECD il gy, HABEAF).

LI W %A (vinclozolin) A7 i (1 000 ug/mL),

AR A 5 A M B B K 0 (R Ak
BN AT, WHLE SN THERAR; A, Ed
WA CRES Nt al, R RERHERE A R A A .
1.3 REHE
1.3.1 HRETAFE  REG: #EFFRE 25.00 g 35K
FEdh, M 50.0 mL i (265 99.9%) T 3 000 r/min
SJARHL 2 min, 1LiE; JEVRUAERITIGLEH 7 ¢
A 100 mL HEERH, BZIRY 1 min,
FEIRTHEE 30 ming BE 10.0 mL _LiFEHE 100 mL
BM o, T 80 C KB, [HRGEANEA,
HKREET: H2.0mL ECkEM, fidik.
HAt: AKRUCH SmL 1 v (EE) - vV (IECHx) =
1: 9 VRAVETR 5.0 mL 1F O Fbkase [# AH 25 BUM:
(B Z B AE), 2 T B IA A B = R T
SERB AR LR, H 5.0 mL x 2 V (AER) - v
(IECKE) = 1 : 9 WA WP HELErt 5 bkt B FH AL E
FEs UREE ARV, T 50 C /KB HASRE
/NFSmL 5, HHIECKEEIFERS 5.0mL,
it 0.2 um JEME, £F GC Wi,
13.2 4 HP-1 i (30 m x 0.25 mm,
0.025 um); A 150 °C, {#%F 2 min, LA 6 ‘C/min
FEZFT 42 270 °C, £RFF 8 min; HEFECIEE 200 C;
Kl %% (ECD) ¥ 320 C.
1.4 FRERRECH
HEM R 0.5 mL 206 B R bR 4 T 25 mL
HeEt, HIECKER, BLBUREREA 20 pg/mL
FIbRERE & Fl 1 mL BBiAsFEEL 0.25 mL 24 #
BRAFHERE & T 25 mL K8 S, HIECKEW
B, BOROTEIRE N 0.2 ng/mL HIARAEER, 5.
1.5 BEFEBERHEEKRIE
151 HFHERA WY NY/T761—2008Y, #)Krh
LT WAZAN R B w e A () TR
VIXAXV.
@= V21><AS><n31X’D 1)
(1) R, o NFEME T 206 H %R 7% E =
(mg/kg); V, NFERGABSARFL (mL)s vV, AT
RSB AARR (mL)s Vs NFE SR E TR E S
WA (mL); A NFE ST TR D 208 B A% R 1 0
A Ag bR HE I VR Bk D 20 1 A% ) () U T
s om AR (g): p NPRHETR IR T 206 B i
R &R E (mg/L).
152 AHEERE SENRNERE, 446
AR (1), LB R R B 5 00 S AN o B 3 2
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ﬂ%iﬁ? V1\ Vz\ V3\ A~ AS *Dm, U\‘])ﬂ”%ﬁ?ﬁ
By SNSRI, KRR A E AL

RO, B IR 0 Obs vHEAS B R B AT IR X A
HEANEA E FE & i 24 3K (2) B

lre] (W) = \/uzrel (m) + uzrel W)+ uzrel (o) + M2rel Sa)+ uzrel (Sas)+ uzrel (R) (2)

(2) s upei(w) oS5 R A R A B E
FE s uper(m) PR SR 51N B AR XS AR HE AN €
FEs (V) R il A AL I 2 A SR O AR AR 5T
HIAHXS FR AN E B s waper(c) I T RZ A o vV T
Bl 5N RIAE R AR HEA TR E BE s 1,ei(Sa) R RL I
YRR A 205 T A% R (0 Ve T AR 51N FR AR X A oA
BFE L s uper(Sas) 79 LM T A% A A vEE A R 0 1T A 5
ANHIFERIBRAEATE L s eg(R) 9 IR 51
N PR BR AN E L

2 RS9

21 HEARESINNTHREE
2.1.1 BHGINOAHEE WHHKE m=25¢
e, TR R PIE/N BEE N 0.01 g, B0

EHRE, RUPRE B ST AN E FE R 20
ANTE o 12K FE () R PR E UE ) R FR B 0~50 g (1)
WwZE mpe =+ 0.02 go HFREUEE i S EH A €
AR A ARTH DY, ISR Tk = V3 (B F0FE):

mpe 0.02¢g
uim)=—=——-—-=0.0115¢g
KV
u(m)

Urel (M) = o % 100% = 0.046%

212 RBEBEER V SIINGAHEEL RN
WIBSAERL V) =50 mL 5] NIIAHIE B, HEE
B KR ZE 51N ANH E RN 3 A B A2 Vi 22 51N
(AN o FE P 5 o0 L. 50 mL &2 8 1) B K iR 22
mpe(V)) =+ 0.5 mL, IZHIEHATHE, U5 H
k= V3 (B RIFE)M, R RZE SN
%Eurel(vl_gi)y‘j:

_mpe(Vy) 05mL
u(Vi_g)= PR =0.289 mL
u(Vi_g) 0.289 mL
et (Vi) = — x100% = —g=T= X 100% = 0.578%

50 mL 2 & i EZ M ZA,) =+ 0.1 mL,
S AR A, BB Th= V3 (B KIFE),

U5 5 B 0 2 5 BT 2 Pt (Vo) 0

A(V)) 0.1 mL
u(Vl_‘;) = % = Tr; =0.058 mL
(Vi) 0.058 mL
trer (Vi) = y— X 100% = —5= x 100% = 0.116%

FEBUE RS V) SINKLEAHT E E u(V))

N

ure1(V1) = \/Mzrel (Vl—’er) + uzrel (Vl—ii) =0.590%

213 RBUEH V, SN A B EE D IRBUETR
V, =10 mL 5| NFIAHEE, HREE R KIRE
SN ASTH 8 J5E A2 4 55 2 1 51N R AT 8 P

L. 10 mL 73 BEW BB K i KR ZE mpe(V,) =
_mpe(V2)  0.05mL

+£0.05mL, MBS, WESH L= V3
(B KiF5E), MW & 8% Z 5] N A E
Urel (Vz_l&) A

Vi) = =0.029 mL
M( 2_u&) X \/g m
u{ Vo 0.029 mL
ttrer (Vi) = (Vz )x100%=m—mr£‘x100%=0.290%

10 mL 73 E W B8 A E R ZEAV,) = £

0.01 mL, #%¥515040, BEEHEFLk= V3 (B K¥

&), AR SN E L et (Vi) 92
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(Vo) =202 -

k

Vz—li)

ARBGEI V,y SINKIEATE L u(V2) N

x 100% =

0.01 mL
V3

0.005 8 mL

=0.005 8 mL

x 100% = 0.0589
10 mL o /o

Ure1 (Vo) = \/uzrel (VZ—ﬂﬁ) + ’/lzrel (Vz_i;) =0.296%

2.14 FFMA Vv, SINAHEE AU V3 =5mL
SINHIATE R H 5 mL ZIFEE KR ZE 51K
AN R 2R 5 45 B A2 A 22 51N AT 2 B2 9
. 5 mL ZIEERE R KIRZE mpe(V3) = +

0025 mL

0.025 mL, #HEAAIHHE, WESTH L= 3
(B KVFE), M2 Bl i KR 22 5 NANH 2 B
(V:;_Zl)jj.

=0.0144 mL

M(V3_%U) _ mpek(Vz)
s (V_sy) = ”(‘33—%) % 100% =

SmL ZIFERE R ESHMEA,) = +
0.01 mL, #¥210AmitsE, MEEH TL=V3

( \ ?J): A(V3)

— =

“(V3—iif)

Urel (V3—i~i*) = Vs

f%{mﬂﬁﬁ V3 %l)\ﬁ‘]éﬁﬁﬁ%ﬁ% Mrel(V3):

0.0144 mL

0.01 mL
V3

% 100% 0.005 8 mL.
o= ——"T"

V3

- x 100% = 0.288%
(B EVFE), W8 & VW 2 5] N A € B
M(V3_ii)y‘j=

=0.005 8 mL

Sl x 100% = 0.116%

U1 (V3) = \/uzrel (V3—ZU) + U2 (V3,ﬁ») =0.310%

B 2.1.2~2.2.4 W u (V) (Vo) A ug (V) 8E
TER, BIASRE SR B FE i 8 AR B N

Z:E@;HEE urel(V):

e (V) =

22 FREREHIESINNAHER
v TR 4% 51N IR AN 2 B p o it 4 5
N BRI AS S 52 P R ot B ) N P Al 2 P 2B
2.2.1 mERGES NG EL R AT

K,
Urel (sz) = k—xcc % 100% =

222 ARESBEI NN EE

2.2.2.1 fic#ll 20 pg/mL ARG 50 51 N AN 2 FE
FCfi] 20 pg/mL bRAEfif &0 51 N IS € FE i =

BEARZE B NIIAH E A S S w25 N1

ANHf 72 P AR o

mpe(1)

7 ng/mL
2x 1000 pg/mL

Vi1 (V1) + 11 (Va) + o1 (V3) = 0.729%

N TR AR E S E P BN KR EIRE ¢ =
1000 pg/mL, Hy @AMHTEE K. =7 pg/mL, AF
BRIF k=2, WIARHESAE 5 NFIAHE E vy (C )
X 100% = 0.35%

Vigge=1mL oy B (A Qﬁ) ) B KR 22
mpe(1) =+ 0.008 mL, HAEHHELR G, ANNHZEZ
M 5 0, S B A M 51 ON B A i E T T 2B A
e IR A, B S B Fh= V3 (B KT
€Yy MIHBINRIATHE BE et (V i) e

0.008 mL

=0.004 62 mL

u(V”ALE'ﬁ') k

V3
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) )
o

Vgerm =25 mL 252 (A ) JRKIRE mpe(2) =

+0.06 mL, %KM MIE, MAEHETL= V3

_mpe(2)  0.06 mL

% 100% 0.004 62 mL
o=

Tl x 100% = 0.462%

(B KVFE), WA KRE K AT EZ
thret (Vi) /9

=0.034 6 mL

(Vo) = X

u( Vo pa
Ure] (Vﬁ%ﬁg) - E/;;Zﬂ)
i

25 mL AR EE MW 7 Ay, = £ 0.01 mL,
WS A, A TE= V3 (B KITFE),

(Vi) = =

Uy M-
Vi i

Bl % 20 pg/mL 20 B AZ A AR AE A 251N

Urel (Vﬁﬁ#ﬂ—ﬁ’) =

x 100% =

_ 0.0l mL

x 100% =

V3

0.034 6 mL
25 mL

DU P 2 5 DN RSN T e (Ve ) 9

x100% = 0.139%

=0.0033 mL
V3

0.003 3mL

x 100% = 0.013 29
25 mL & %

HIATHE E (1) 9

et (1) = et (Vigr ) + 02se1 (Vi) + e (Vi i) = 0.483%

2.2.2.2 Bictil 0.2 pg/mL FRAEE I BIAH € B
25 mL RGN E B R 2.2.2.1
s e (V pemp) = 0.139%, 1 mL BER#E 5 ATHAS
B E S w1 (V) = 1.0%. MIEH] 0.2 png/mL
IR EAZAINBRHEE TGN I E FE u,(2) 9

e (2) = A1rer (Vig) + 12 (Vi) = 1.110 5%
W 2.2.2.1 W un(1) 5 2.2.2.2 451 u,4(2)
HEAT A R, BIAS b 7R 3 04 B 51 N RO AN #f 58 1
urel(c ﬁiﬁ) j'\j:

et (cpppg) = ViZrer (1) + 121 (2) = 1.211%

¥ 2.2.1 T8 (e i) 5 2.2.2 T wer(c rp)
REAT B R, RIAS 0 v A VRO 1) 51N AR S AN 7 JEE

Urei(€):

ure1 (€) = \/uzrel (Cg@g) + 1l (C,m%) =1.261%

2.3 SHEBENEEmRSIANSHEE

T GC-2014 REZE S, #HFFRIRZE R
BEANTE, BRIk GC-2014 & 1 2 5 S i AR =
e BRI E R (% A BVPE) . AR I AN
B TRE il (LM B AZ A IS In7K-F 4 0.20 mg/kg)o
HE 10K, 3l bR AR TR (Sae) A3 K
FE AW TR AR (S ) FRRH X A i 22 2 7 L U i A1 5
NI EE 1,0 (Sag)~ tre(Sa), GERNFE 1.
2.4 RMEWGREE S IR TEEE

TR R dh 20 B AZ R S KSR
0.20 mg/kg, FEH 10 K. F 10 KELE R EN
FAS AR 22 R MR TN BN E FE ug(R)™,
J& A KIFE, RN 2.
2.5 HEMRETHEENERK
25.1 AHEEAM A FEE 2 T S AR AR EA
B P Ay B AT it b, VELER 3.

K32 3 AT BRAE AN o B Ay AR A
(2) AT AR, RPASI & 45 SR ) A RO A AN 1
SE L Urel(@):

Urel (W) = \/(0.046%)2 +(0.729%)? + (1.260%)> + (1.191%)? + (1.421%)* + (1.473%)* = 2.780%

MHATE 8K 20 TR 5 B
BB NH E T EORIE T AR I B . AR AEVE
VR TRIAR L ot i A B 5 O VB AR B

SEZE R A ET VR P W T AURD 8 I [T AR
252 FEAHEE RIE CGNENHCERR
FeEY ), 1F 95% BAEXE, MELERENY EA
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F 1 AER R R S T R AN ZE R A
THZEE (n=10)
Table 1 The determination result and indeterminacy of

standard solution and sample peak area

LIHBF
vinclozolin
Rl 24
Detection parameters FrEE T TRE AR
Standard solution Cucumber sample
solution
SRl 85919.8 77 940.6
Average
it 22 1023.364 1108.011
Standard deviation
FRUEAHH E B 1023.364 1108.011
Standard uncertainty
A FRAEANT E JE 14e(Sag)s Urel(Sa) 1.191 1.421

Relative standard uncertainty/%

i FE B IR k=2, D8 TR 2046 T A% R o
B R E A AN E S Uper () A FEANH
T (U) 318

Urel (W) = kX ttge] (w) =2%2.780% = 5.56%

*2 BINhZHEEZFRMEBERMATHERE (i=10)
Table 2 Recovery and indeterminacy of vinclozolin spiked in

Cucumis sativus L.

I AL EliES
Numbers of tests Recovery/%
1 97.30
2 96.51
3 98.13
4 94.69
5 98.48
6 94.33
7 95.24
8 96.37
9 96.50
10 96.62
S 96415
bl % L4l
Standard uncertainty :
B 2 T L4l
Standard uncertainty :
AR AT EE s u(R) 1473

Relative standard uncertainty/%

witwy+--w, (0.310+0.285+0.291 +0.286 +0.280 + 0.289 + 0.282) mg/kg 0.29 m/ke

n

o=
U = 0X U (w) =0.29 mg/kg x5.56% = 0.016 mg/kg

LERFOR I 4.

7

®3 EMRERHEESITER

Table 3 The statistics of the relative standard uncertainty

P/ S RF e PRIE T R HEANE 2

Source Assessing method Relative standard uncertainty/%
FE PR B Sample weighting Uye(m) B 2% B type 0.046
Ff b AR FE Sample preparation process (V) B 2% B type 0.729
PR AE AW BC H Preparation of standard solution Upei(C) B 2% B type 1.260
FRAETE WG T A Peak area of standard solution U;e1(Sas) A 2 A type 1.191
FE AL VT B Peak area of sample solution Ure1(Sp) A %5 A type 1.421
[ 5] N[N %€ FE Uncertainty of recovery rate ,(R) A 2K A type 1.473
B AR X AR AN 52 2 Relative combined standard uncertainty Uyi(®) / 2.780

T4 TRIBEERGERET

Table 4 The expanded uncertainty and expression of measurement result

V&) PR T XS PR AN E AEX A AN € SRR
Pesticide wW/mg/kg U (@)/% U,e1 (0)/% Expression of result/(mg/kg)
[l
%iil]fzﬁiij 0.29 2.78 5.56 (0.29 £ 0.016)

3 FRrR5itie

AW FAMYE JIF1059—1999, 454 top-down
77V TR BN 3 T 0 B R R Bk B R AN
JEBEAT T 0 T AIPEE 49 I 25 R B ORE X
FRUEATEFE N 2.78% (k=2), MIXTH JEASHA & FE

N 5.56% (k=2). X & AhEE T &R S
Br, Z5RFRE: WA E FEEZRIE T i
WS e AR R AR 3R BURS ALt
FE BT 7= A 1 U o3 22 S L (o it e i AL B 9 800
VR, TERZFR AT AR f, gkt G R & 7
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T2 M B 2% A I A [R) DT X 0 B R ) A
B RS AL XS B K4 £ 00 A A% A
TUHERE, 0TI 5 R AN 58 FE AT & BEVEE
T DR DN B2 5 SR AR A R R A AT T 25 SR AN K
255 BRI AR SEBr, @ BCRIBCEL N $ i ek &
TAHERE N B 1) R SE R AR 2) &
LG INFE S R NE REG 3) TR RS 4) E
ISR DN 5 85 5) JE T & RO i
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