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Uncertainty evaluation of determination of organochlorine pesticide residues
in soybean oil by gas chromatography

CHEN Ke'

(Guangdong Provincial Institute of Food Inspection, Guangzhou 510410, China)

ABSTRACT: Objective To evaluate the uncertainty of determination of organochlorine pesticide residues in
soybean oil by gas chromatography (GC). Methods According to the JIF 1059.1-2012 Chinese regulation on the
valuation and expression of uncertainty in measurement, the sources of uncertainty in determination of
organochlorine pesticide residues in soybean oil were analyzed and assessed. Results When the sample was 1.0 g
(=2, 95% confidence), the content determination of a-HCH, f-HCH, y-HCH, J-HCH, 0,p'-DDT and p,p'-DDT were
(0.66+0.090), (1.32+0.104), (0.52+0.074), (0.35+0.066), (0.12+0.032), and (0.051+0.014) mg/kg, respectively.
Conclusion  The determination results of repeatability contribute predominantly to the uncertainty of
organochlorine pesticide determination by GC, followed by the preparation of the standard wording fluid and the
chromatographic peak area, and the influence of other factors are relatively small.
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Fig. 1 Standard chromatogram of organochlorine pesticides residues

®1 HEANERGBFREEIEITHERE ua(C) 200 uL 1000 pL
Tablel Therelativeuncertainty of standard organochlorine £0.6% +0.1% us(V1)=0.6%x0.1 mL=0.0006
pesticide residues (Cy) e TR SRR '

mL; u3(V2)=0.1%x0.9 mL=0.0009 mL 100 pL
M(Cl) urc[(cl) 900 HL
a-HCH 1.20 0.0060 U, (V)=u(V)IV1=0.0115; w,0/(Va)=u(V5)/V,=0.0051
B-HCH 1.20 0.0060 ®,
»-HCH 1.22 0.0061 urel( Co), 2
0-HCH 1.20 0.0060 2 2 2
urel(CO):\/u rel(cl)+u rel(Vl)"'u rel(V2) (2)
0.p'-DDT 1.21 0.0061 ) .
333  ARFEZAGANST AR T L Ue(m)
p.p-DDT 1.95 0.0098
s u=0.5 mg, k=2;
JIG 196-2006 (8, g
: u(m)=0.3 mg/2=0.15 mg; u,.,(m)=0.15
’ *k=+3), mg/20/1000=0.0000075
334 HHREZFRRGATIFERAZE (V)
M U 1000 uL (AV)  +0.4%,
, 1000 pL 1000 pL(¥)
200 pL A £0.6%, 200
s (&N ” a1 (V)=1.0 mLx0.4%/ /3 =0.0023 mL;
uL 100 pL(¥;)
ui(V1)= 0.1 mLx0.6%/+/3 = 0.00035 mL 3 AT=3 a=1x107
1000 pL. (AV) #04%, : us(V)=ATxax V/k=3x1x10°x1.0
, 1000 pL 900 pL(V3)

mL/+/3 =0.0017 mL

a1(V2)=0.9 mLx0.4%/ +/3 = o (P y=u(V)/ V= 0.004

0.0021 mL 3.3.5  GEERARI|IAGIATE R L w.0(4o)
(2) u (V1) ( 1000
+3 C , AT=3, ugml) 6 ’ ’ 3
— -3
a=1x10", 3),
ur(V)=ATxax Vi /k=3x1x107x0.1 mL/ /3 =0.0002 mL; u(Ay) Uo(Ao),

ur(Va)=/\Txax Vy/k=3x1x107x0.9 mL/+/3 =0.0016 mL 4
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®2 ANSKRAGRESTREHZRESINNENTHERE

Table2 Therelativeuncertainty of preparation process of organochlorine pesticides standar d solution

a-HCH p-HCH y-HCH J0-HCH o,p'-DDT p.p'-DDT

trel( Co) 0.01394 0.01394 0.01398 0.01394 0.01398 0.01595

#3 FITNERNERGIERRIEERLE R (n=6)
Table3 Resultsof parallel determination of the peak area of organochlorine pesticides standard solution (n=6)

a-HCH B-HCH y-HCH S-HCH 0,p'-DDT p.p-DDT
-1 11158577 3444456 8930363 6600020 1877819 1590523
2 11178256 3350065 9028788 6602472 1781837 1610939
3 11384201 3441195 9251105 6787611 1959933 1732173
-4 11423779 3404368 9223045 6738183 1830883 1662176
-5 11499859 3518754 9170890 6729680 1952165 1631354
-6 11548905 3485639 9239412 6752620 1822356 1596465
Ay 11365596 3440746 9140601 6701764 1870832 1637272

n —0 Upe(W)
ZI(AOJ —4) u(w), 7
u(4y) = s(4p) =\ 1= )
n-1 urel(w) = \/uzrel(AO) + uzrel (CO) + uzrel(m) + uzrel(v) (5)
Urel(Ao)=u(A49)/ Ao C)) u(Ci) =, (W) x Ci (6)
4 FITMNEBNERAGMERRITERESHEMIRERHE u(w) = Ju?(Ci) + u(Ci) 7
E(n=6)
Table4 Thestandard deviation and relative uncertainty of 35 ¥yERAHEE U
parallel determination of organochlorine pesticides standard 0
solution (n=6) k=2( 95%) ,
u, 8
u(Ao) trei(Ao)
:|'|| Ezﬂ:
o-HCH 163287.043 0.01437 36 MELZR
S-HCH 59432.311 0.01727 1.0 g, i=2( 95%)
c a4 4 o-HCH pB-HCH y-HCH J-HCH o,p'-DDT p,p'-DDT,
-HCH 131446.832 0.01438
! © (0.66£0.090) (1.3240.104)  (0.52+0.074)
0-HCH 80339.815 0.01199 (0.35£0.066) (0.12+0.032) (0.051+0.014) mg/kg
0.p'-DDT 72758.255 0.03889
éﬂ:\ E \\ N
p.p-DDT 53302.043 0.03256 4 #EESITE
33.6 MEE LT A GIAARE R EE u(C) , ,
9 6 b
S(Cy) G w(C)=S(C)N2, ,

u(C;), 5
34 EBRAIAHMEE

, 6 ¢ ©
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®5 BAUNSRHZBESNENIREREFREX A HEE (n=6)

Table5 The standard deviation and relative uncertainty of repeated deter mination of organochlorine pesticides (n=6)

a-HCH f-HCH »-HCH 4-HCH 0,p'-DDT p,p'-DDT
(mg/kg)
1 0.730 1.539 0.584 0.410 0.157 0.0666
2 0.721 1.486 0.574 0.400 0.133 0.0606
3 0.667 1.338 0.528 0.358 0.113 0.0532
4 0.639 1.262 0.504 0.329 0.105 0.0446
5 0.605 1.174 0.472 0.308 0.108 0.0420
6 0.579 1.130 0.446 0.290 0.101 0.0402
G 0.66 1.32 0.52 0.35 0.12 0.051
S(C) 0.0612 0.1653 0.0506 0.0452 0.0208 0.0100
u(a) 0.0432 0.0432 0.0358 0.0319 0.0147 0.0071
#6 BERBZBOEMNTETHEETE
Table6 Relative standard uncertainty of each component
a-HCH S-HCH »-HCH J-HCH 0,p'-DDT p.p-DDT
Urei(Cy) 0.0060 0.0060 0.0061 0.0060 0.0060 0.0098
trei(Co) 0.01394 0.01394 0.01398 0.0139%4 0.01398 0.01595
Urel(m) 0.0000075 0.0000075 0.0000075 0.0000075 0.0000075 0.0000075
(V) 0.004 0.004 0.004 0.004 0.004 0.004
Ureil(Ao) 0.01437 0.01727 0.01438 0.01199 0.03889 0.03256
u(a) 0.0432 0.0432 0.0358 0.0319 0.0147 0.0071
R7 BNEESRAKZENENSRBENIETNHEE
Table7 Syntheticrelative standard uncertainty for determination of organochlorine pesticide residues
a-HCH B-HCH »-HCH §-HCH 0,p'-DDT p.p'-DDT
Urel(W) 0.02042 0.02255 0.02045 0.01882 0.04152 0.03648
u(Ci) 0.01347 0.02977 0.01063 0.006590 0.004980 0.001860
u(w) 0.045 0.052 0.037 0.033 0.016 0.007
*8 AHNEERAGKBYRIAHER
Table8 The expanded uncertainty of determination of organochlorine pesticide residues
a-HCH p-HCH y-HCH 0-HCH o,p'-DDT p.,p-DDT
u 0.090 0.104 0.074 0.066 0.032 0.014
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