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Abstract: Benzo (o) pyrene in soybean oil was determined by molecular imprinting column purification
combined with high performance liquid chromatography (MIC-HPLC). The whole process was analyzed to
evaluate the uncertainty of the analytical results. Meanwhile, the uncertainty components were quantified and
synthesized by a metrological model of uncertainty. Furthermore, the extended uncertainty of the
measurement results was calculated. The results showed that the main factors which affected the uncertainty
were the calibration curve, recovery, sample weighting and working solution preparation. When the content
of benzo () pyrene in soybean oil was 8.735 pg/kg, at 95% confidence interval, the expanded uncertainty

was 0.794 pg/kg (k=2). The uncertainty of benzo (o) pyrene in edible oil determined by MIC-HPLC can be
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reduced by strictly control the processes of the curve fitting, recovery, sample weighting and working
solution preparation.
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Millipore a
500 mg 6 mL
[8-12] 1.1.2
Waters €2695
i Waters H54AR
METTLER TOLEDO RV10-D-V
1.2 SLWH*E
[13-14] o 1.2.1
GB 5009.27—2016
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GB/T 22509—2008 1% - 5 mL 0.5 min
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GB 5009.27—2016 U7 1 mL 0.5 min
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1.2.2
Cig Waters, 4.6 mmx
250 mm 5 pm 35 10
384 nm 406 nm
+ 88 12 V V
1.0 mL/min 10 uL
1.2.3
X:C><V><1000 )
m 1000
X— a
ngkg C—
ng/mL V—
mL m—
g 1000— ng/g ng/kg
2 #RSHe
2.1
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A B A
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2.2.11

Urell

0.3% g/g
k=2
Ua :$:1.500x10_3
22.1.2 Urei2
0.00140 g
+0.000 02'®
k=3
Ugs = _ 000002 _¢ousx10°
J3%0.00140
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Urel3
25 mL
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k=+/6
k=43
25 mL A
+0.030 mLP" k=6
0.03 .
U =—"_=4900x10
rel (Vs ) 25)(\/8
2045
B /=
1.08x10°°
5%1.08x107 3
U v =T=3.118x10
U,gs =(4.900x107)% + (3.118x107)? =
3.156x107>
22.14 Ureis
0.1 mL A
0.1 mL 10 mL
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1.12 ng/mL
10 mL A 2.80 ng/mL 5.60 ng/mL  8.96 ng/mL
+0.020 k=16
1 mL A +0.008
Uray ):&=8.165x10_4
10mL IOX\/E k=\/g
0.1 mL A +0.002
0.1 mL k=+/6 .
o Ve Urd ) :%=3.Z66x10—3
X
50 mL A
U,y =— 22 5 165x10~
) 0. 16 +£0.05 k=6
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. P Ural (Vg m0) =%=4.082x10‘4
10 " x
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- 8 mL 5 mL A
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Urdqv,,y) = V2% N £0.025 25mL 5mL
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50 mL 0.025
__0 _ -3
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1 mL 8§mL S5mL 2.5mL y ~0.008 —3266x 10
1 mL 11.20 ng/mL 10 mL rel (Vi) ~ 1xJ6
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+0.020 k =6 4 107
~ 002 5 5x1.37x107° )
Urel Vg me) =4x 10x+/6 =1.633x10 UreI(Véu%) :\/EXT:LleXlO

2045

U s :\/(3.266><10_3)2 +(4.082x107)% +(6.165x107)% + (1.633x107)% +(1.251x107%)? =1.442x1072

22.1.6 Urdis 05 ¢g
10 2 0.530 g
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+0.005
u=0.131
Uy =V10x—209 1 7251072
0.530x+/3 0.131 5
U,gg = ———=2.832x10
2.2.1.7 Ural7 4.625
1.0 mL
F1 FoERKZUESEEAFIEREXREN
1.0 mL
¢ A R
/(ng/mL)
1.0 mL A 1.12 1406 859 y=1 447 403.661x-395 017.932 0.999
2.80 3505 713
:t =
0.008 K \/8 5.60 7721322
8.96 12 302 986
. _ 11.20 16 046 971
Uray ) = 2% 3 266x10°
I mL 1)(\/6
20+£5 n )
B, =1.37x10°° 2 LA ~(@xG+b)l
s=\+ 2
n-2
-3
u ST 5 55107 _s 1,1, Cp=Cuy) 3
rel(V g5 ) \/g u= t—t+—
ajp n 5
D (C —Cuy)
i1
Urgs =y(3.266x107)% +(3.955x107°)* = s
5.129x107° a— a=1447 403.661
2.2.2 A b— =-395 017.932 p—
2221 Urels p=10 n—
5 n=5 C,—
1 6 Ci—
A ngmL C —
A=aC+b a b C =5936ng/mL A—
1
2 2222 Ureg
=332 777.803 10
10 2 A
C,=4.625 ng/mL 3 4
T2 HREENEERMTIHEE
1 2 3 4 5 6 7 8 9 10
/(m/g) 0.501 0504  0.544 0516 0526 0547 0517  0.552  0.555  0.533
C/(ng/mL) 4491 4356 4724 4487 4655 4853 4395 4816 4810  4.665
X/(ng/kg) 8.964  8.642  8.684  8.696  8.850  8.871 8.501 8.724  8.667  8.752
X /(ng/kg) 8.735
S 0.132
u 4.174x1072
Urao 4.778x107
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4.778x107° £33 HERMERRNTHEE
u S
Ugo=—0=—"F— 4 1 2 3 4 5
X Xx+f10 /% 8270  80.50  90.90 80.90  85.50
2223 X 84.10
Ureito S 0.042 8
u 1.914x107
Uiaie 2.307x10°
11 pg/kg 5 23 ARAHWEE
3 4 4
2.307x107° 5 Ug 4.546x1072
2 2 2 2 2 2 2 2 2 2
Urel :\/Urell +Ure|2 +Ure|3 +Ure|4 +Ure|5 +Ure|6 +Ure|7 +Ure|8 +Ure|9 +Ure|10 5
F4 HEENTHEENER
Urat B 1.500x107
Uraz B 8.248x107°
Urais B 3.156x107
Uraa B 9.930x10 *’ﬂf"z’%fﬁ T E
> e 0.48%
Ureis B 1.442x10 v 2, N
. ) PRERRARE | e
Ureis B 1.722x10 : 477% T
Urerr B 5.129x10°2 #nnl%oﬁ%ﬁﬂﬂﬁ Ta— 10.06%
Urais A 2.832x1072 25.75%
Urelo A 4.778x107°
14.35%
Urato A 2.307x1072
U / 4.546x102 Ry
38.81%
HEER
1 1.27%
38.81% E1 THMEESEXNERAHEENTEE
25.75% 14.35%
10.06% 4.779% 24 TRABEERRGERERT
UreIX :Urel xkx X Ura=
[20] 4.546x10° k=2 X=8.735

Urax=4.546x10>x2x8.735=0.794 ng/kg
8.735+0.794 ng/kg

HPLC
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