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Uncertainty evaluation of forchlorfenuron in fruits by florisil dispersive solid
phase extraction-high performance liquid chromatography-tandem
mass spectrometry

ZHANG Yan’, SHU Ping, DI Jia-Wei, ZHAO Hao-Jun, YANG Wei-Hua, LI Ying, YANG Wei

(Dali Sate Comprehensive Technical Inspection Center, Dali 671000, China)

ABSTRACT: Objective To establish a mathematical model of uncertainty evaluation of forchlorfenuron in
fruits by florisil dispersive solid phase extraction-high performance liquid chromatography-tandem mass
spectrometry method. Methods A mathematical model of uncertainty was established. The sources of the
uncertainty components in the mathematical model were analyzed, quantified and synthesized for obtaining the
combined and expanded uncertainties. Results When the content of forchlorfenuron in fruits was 10.0 pg/kg,
the expanded uncertainty was 1.4 pg/kg (k=2). Conclusion The main source of uncertainty was caused by the
standard solution, the establishment of standard curve, and the uncertainty of measurement random factors. It
provided a reference basis for uncertainty evaluation of forchlorfenuron in fruits.
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, mg, ); 10~1000 uL. 5000 pL
(m ( Eppendorf  ); TG16-WS (
, , ); M37610-33CN
, . ( IKA )
’ 23  ZWEE
’ 001 55 AT R b BT
me/kg ’ 0.00100 g 10 mL
) , 100 pg/mL
) , 4°C
’ 1.0 25 50 10.0 20.0 40.0 pg/L
Florisil -
’ ’ 232 MHRAEAE
> 200 g, >
SN/T 50¢ ( 0.001 g) 50 mL
3643-2013 ( ) , 10 mL, 2
- e min, 2 g 05¢g ,
) ) 2 min, 8000 r/min, 5 min 2
5 min, 3 mL 02 g
florisil s 1
2 HRSTE e | pazum |
21 MRS 233 B +
( =98.5%, (ES),
) ( Merck ): (MRM). , 1S): 5509 V; (GS1):
( =098%. Acros Organics ) 50.0 1?31; (CUR): 30 PSI; (CAD):
(0.22 ym, ) 10 psi; (GS2): 50 psi; (TEM):
. 500 C; 100 ms; ;
’ (DP); (EP); (CE)
22 UEE5EEE (CXP) 1
LC-20AD ( ); : Phenomenex Gemini Cg
API3200 ( AB ) ; (50 mmx2.00 mm, 3 pm); : 0.3 mL/min;
Phenomenex Gemini Cig ( 50 mmx2.00 :357C; 25l A 0.1% ,B
mm, 3 um); (AB135-S, 0.01 mg; AL204, 0.1 , 2
F1 ZRMENSH
Tablel Parametersof multi reaction monitoring
(m2) DP EP CEP CE CXP
248.0/129.0* 28.3 6.2 20.6 24.7 4.4
248.0/155.0 27.9 6.8 17.6 21.9 5.9
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Table2 Gradient elution ratio
(min) (mL/min) 0.1% A (%) B (%)
0.00 0.3 80 20
1.00 0.3 20 80
3.00 0.3 20 80
3.50 0.3 80 20
6.00 0.3 80 20
24 WEFBRWESSTHEERBERSH ; 2 ’
N A /= )22 RITIA) 2
241 AR ETEKR T R he) S F AP
Ay
CxV S(X)
_ 1 Uy (fp)==—F @
X - (1) rel Ulrep XX\/E
D X— (ng/kg); C— 3.2 MHEALESIANNTAHREE
/L); V— 1 ar o .
(he/l) 321 AHAREI| A R
(mL); m— (g) (MPE)
+1.0 mg, 5g ,
frep 1
g 0.0010
Uy (M) = —=————=0.0001 5)
e M) = 55 0761
x=Yos @) 322 HEHRETERIIAGITET LA
m [5]
JJG 196-2006 JIG
242 By EARERA G R RW
TERR R 646-2006 (6 10 mL
A +0.05 mL, ,
, (1) . (L )
m
; (2) 0.0
5 (3) Ug (V) = m =0.0029 (6)
. 5000 pL 3000 pL
> (4) +0.6%, , 5000 pL
3 ZEBREFD urd(Vz)=3OOOXO'6%=0-0035 o
J3 %3000
31 MEESHIFETHEE :
6 ’ Urg (Vi )=yUV)? HU(Y, )2 =0.0045  (8)
; (D 323 HSEKE | A R
) 3 20 pg/kg
, 10 , :
) 84.9% 89.7% 94.5% 89.7% 98.3% 95.7% 92.9%

88.9% 96.3% 90.9% 92.14%,
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Table3  Results of repeatability and uncertainties
(g) XTE ) / /k ure fre
(hg/L) (hg/L) (ne/ke) X(ughg) oWk tialho)
1 5.0742 5.14 10.1297
2 5.0987 5.09 9.9829
3 5.1209 4.99 9.7444
4 5.1498 5.19 10.0781
5.0767 10.0014 0.1481 0.0105
5 4.9897 4.96 9.9405
6 5.0234 5.09 10.1326
(R) (RSD)  4.051%, 20 C ,

Ura(Fre)=0.0405

b

Urg (S) = y/Ura (Mgt )> g (Vi >l (Fre)* =0.0408 (9)
33 HERREHIEREPSINNATHEE
33.1 AFESFING R

=98.5%,
[6-14].

1-0.985
U (Mg ) = — 7= = 0.0087 (10)

332 ARfESMREIIAG R A

+0.05 mg,
1.0 mg, s
0.05
uy(B)= =0.0289 (11)
e Bx1.0
3.3.3  ARfESRBCH| G N AN TR
JJG 196-2006 G
646-2006 ,
[5-10]’ 4
, 10 mL 2
, 1000 pL 2,100 uL 6
4 ,

u (V—)— ure|12+2urd22+urel32+urel42+
et 2 2 2 2602 (12)
Ugs tUgg +Ug7 +Ugg T0Ugg
=0.0327
334 FRRERAFRTAR B IR A TG T
20 C ,

335 A ZREWAGITE W LTI T TR

6 [11-14]
2, (A
©), 5 ,
Y=7296X+3085, r=0.9998

6
: C=5.0767 pg/L

)2
u,d(C):% /lp+%+% (13)

= (14)
n
C =2
S =2.(C;-C) (15)
=
A | ( );
(at+bCy) [ ,
a , b ;N
n=12; C i
SA)=1419, 6:13.0833, S—2211,

U(C)=0.2115, Ug(C)=0.0211

urel ($&3) = \/urd (rnsxd)z—i_urd (B)z +ure| (Vﬁ)z—i_urel (C)2
=0.0492 (16)
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Talbe4 Uncertainty resulting from the preparation of standard solution by volumetric flasks and pipettes

10 mL A +0.020 mL 10 mL Ure1=0.00082
1000 puL 1000 L £1.0% 1000 puL Uretz=0.00577
1000 pL 1000 pL +1.0% 990 uL U45=0.00577
1000 puL 1000 L £1.0% 980 uL Ure4=0.00577
1000 pL 1000 puL +1.0% 975 uL Ur¢5=0.00577
1000 uL 1000 pL £1.0% 960 UL Ura6=0.00577
1000 pL 1000 puL +1.0% 950 uL Ure7=0.00577
1000 upL 1000 pL +1.0% 900 uL U4g=0.00577

100 puL 100 L +2.0% 100 pL Uree=0.01155
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Table5 Thestandard curveresults of of forchlorfenuron 3.5 /)Jzzzﬁﬁ/tﬁﬁﬂ:/t '54:&':'

C/(ng/L) A A (18)
0.0694, k=2,
7320
1.0 7305 U(X)=2ug(X)
7290
b 2 b
23300
2.5 24100 5.0767pg/L, ,
24900 10.0014 pg/kg,
40900
0 10990 U(X)=2U,a(X)=2x0.0694x10.0014=1.39 pg/kg,
41080 X=(10.0+1.4) pg/kg,
75400 k=2[15-17
10.0 75150
74900 U (X)
2 2 2 2 (18)
149800 = U (frep)? + Ui (9% +Urgy (S5)* + Uy (1)
20.0 148650
147500
295300 3
40.0 295050 4 & it
294800
34 UHFESINBNTHEE , 1.4 ug/kg,
, k=2 6 ,
5%, k=2;
0.05 )

Urg (1)==>=0.025 (17)
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Table6 Uncertainty evaluation for the determination of three sulfonamides
urel(s) ufel(SS )
el(f
urel(frep) urel(l)
urel(m ) urel(V ) urel(frec) urel(Mygq) urel(B) urel(V ) urel(C)
0.0105 0.0250
0.0001 0.0045 0.0405 0.0087 0.0289 0.0327 0.0211
0.0408 0.0492
S 30 - 0., 2012,
30(9): 889-895.
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