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Uncertainty evaluation for the determination of solvent residual in

vegetable oil by headspace gas chromatography and ultrasonic
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Abstract: The possible uncertainties in the determination of No.6 sol-
vent residual in vegetable oil by headspace gas chromatography and
ultrsonic vibration-headspace gas chromatography were analyzed and
evaluated. According to Evaluation and Expression of Uncertainty
in Measurement (JJF 1059.1—2012) and Guidance on Evaluating
the Uncertainty in Chemical Analysis ( CNAS-GLO6 ). a
mathematical model of uncertainty was established. To quantify each
component, the results showed that the key influence factor of un-
certainty of test was the pretreatment of samples and its standard
curve,
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(2) WBAERY — Dl AR O35 % FRBUE Y M FE & 5 g
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R B IR R 50 C AR FF 3 min, SR)F LA 1 °C/min )7 F+
WZE 55 °C R4 3 min, FFLL 30 °C/min JHEZE 200 C R
3 min; THZSH IR 60 ‘C1#3 30 min"®,
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Figure 1

Components of uncertainty during the test
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JJG 646—2006¢ B # e Ky o FUAR ) A B3RO A0 7 B K e i
WAL b = V3 TR H 3L B 545 M X AR AR
i e BE WL3R 1, )
g (V) = { Lt (VDT A+ Lty (VT2 A+ Luy (VT2 +
Lttt (VO T A+ [t (VO T2} 7 =
0.008 7210.005 82+ 0.005 8 +0.005 8 +0.00 467 =0.014,
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Table 1 Uncertainties of locomotive pipette
B A BR AW T AN g AR A5
i/ pl wE/pl EE/pl REE Lure (V)]
5 +0.075 0.043 0.008 7
10 +0.100 0.058 0.005 8
25 +0.250 0.144 0.005 8
50 +0.500 0.289 0.005 8
100 +0.800 0.462 0.004 6
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Table 2 Linear regression equation fitting and results

Ik C,,/,Lg Vi /Y mis Vij /Yt il ¥y
0 0.0000 0.0000 0.0000 0.0000 —0.194 8
50 0.198 2 0.1995 0.2104 0.2027 0.110 2

T %5 <,
. 100 0.428 9 0.431 2 0.4374 0.4325 0.415 2

A 3
o 250 1.1627 1.1645 1.1630 1.163 4 1.330 2

500 2.8485 2.8664 2.8501 2.8550 2.855 2

1000 5.8795 5.8548 5.9369 5.8904 5.905 2

0 0.000 0
O R 50 0.394 1
¥ — T 100 0.8324
ERHM 250
@i 500 3.577 2

0.000 0 0.000 0 0.000 O 0.055 6

0.4211 0.3851 0.400 1 0.405 6

0.8392 0.8427 0.8381 0.755 6

1.716 5 1.726 9 1.723 5 1.722 3 1.805 6

3.593 3 3.596 2 3.5889 3.555 6

1000 7.0877 7.1132 7.1150 7.1053 7.055 6

=aC+b; A M AIED.a=0.006 15 b=—0.194 8;

RAZE
r=0.998 4; WHERY —
0.055 65 r=0.999 5,

W28 KA 3% % ca = 0.007 05 b=
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Table 3 Parallel measurements of bifenthrin residues

in samples

P AR BRFsMHERE AN E/ BIGE/
SEATRE
m/g m/g ne ng
1 5.01 5.01 202.25 200.63
2 5.01 5.00 205.83 206.22
3 5.05 5.02 202.76 202.15
4 5.02 5.02 200.53 205.28
5 5.00 5.04 203.28 203.79
6 5.03 5.01 207.55 205.13
SEH A (Co) 5.02 5.02 203.70 203.87
FRUE 22/ %% 0.018 0.014 2.552 2.124
T A FRTE MG BERBREIRYS — T AL,
u(c)
U, (c) = s (3)
p
2 2 Yo/ Ywi — i/ Y )
SA) = | . 4
nm — 2
Scie = D>, (C,—O)?, (5)
i=1
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214 ori ST R AR AR X AR HEAS B E E AR
B VS VAN 0 R S i /N — 3 B UL o oA R I SRS
JETHE AR I 4.

(1) T3 A 38 3 -
U,y,(cal,a‘) ngp/(p) +u,z([(V) +u,21,[(f,4)

0.015 8% 4-0.014* + 0.05* = 0.054,
(2) HE R — A SO g
U, (caly) = Wa (p) Fula (V) +uli () =
0.015 8* 4 0.014* +0.01* = 0.023,
2.2 HERWLESIINNTIHEE
2.2.1 FESPFRES B A AT EE R JY20002
TG 5 A 5 45 I 3 B 7E <<500 g B R E B w Gn) =
5 mg, YFRFELRE N 5 g B, 51 A MM AT ARAEAS B 5 BE R

ulm) 5 -
U (m) = o 5x1000 0.001,
2.2.2 FEMIEEGBI AW E R MRS RES

WU A R 4 AR AN A R R L IR
SRR o AT SR TN R (] T 25 Xk A 5 I Ak B A 2o R S
AR E BEHEAT PR AE o TR BIPEAR & P I A S 5 38 590 b e
it o B 4 200 g [R] ERE T INARAE G HEAT 6 UCEATIE .
MELHRILES.
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Table 4 Uncertainty calculations from standard curve fitting by least squares regression analysis

Piks P n m Co/pg S(A) Scie ulc)/pg U e (C)
A 6 6 3 203.70 0.131 723 333.3 10.52 0.05
B 6 6 3 203.87 0.062 8 723 333.3 4.40 0.01
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Table 5 Result of recoveries (n=56) %
- W58 WAL R T 1 A 2
1 2 3 4 5 6 HIfRec SRec
A 101.3 103.3 102.7 103.4 104.1 104.3 103.2 1.09
B 102.2 101.3 101.6 102.2 103.1 102.3 102.1 0.62
T A FRIRTUE KA @55 B FoR A IR Y — T S G k.
~1100% — Rec | R,
= (R &) S(zk)—(f,, 9
AR SRR B AT I E 6 WL R EE D 5, B AR MR s

RNy 955 B, 2K I 0 A E 5 A R Los
2,57,

Mop < 2.57 B0 5 ENCRTE B M2 B J0 T R R
WA IE 255

Mt = 2.57 B, 'ﬁlElLléiiﬁﬁzf%#,,nﬁ%rﬁ%utE

= twss =

WL EHE FC fre = R: )T LMEIE.
ec
i 6 AT, DS SOM ik Ol A ks — T U A
T I A B 7S5 TN B B I P 2 R 1 > 2,57 B R AT TR LA
[m] iy A4 IE B 7 LB IE .
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Table 6 Significance test for NO.6 residues in vegetable oil

ViR wu(Rec)/ Y% uri(Rec)/ % t
0025 M 3% 7 0.44 0.43 7.16
R R 5 — TS SOM s vk 0.25 0.25 8.31

H b RN R L A3k TS R AL R R S B
ury (m) +u’y (Reca) =
V/0.001% +0.004 37 = 0.004 4,

uly (m) +uly (Recy) =

U..Cprea) =

U, (prey) =

/0.0017 +0.002 5% = 0.002 7,
2.3 MR E BN ENATHEE

ity 1 DU 3k 2o AR v AL 80 S 1 R 3 Ok VR T A
35 50 P R S AR M RO I A L SRR A AR Y
T Y R A S WML T S B S G 8 R T LAGE 0 R
i B SRR AT A BITE . AR UK BE AL IRORE i E
AT R S R R 7, o

FE it A 0 33 56 I 22

1T 3

RT HEWHEHPARS

C— W22 250, BT WREL n=3 B, C=1.69""",
FE it B S 03 A AN A
S(x)

w(X) = S(X) = am
o it B 2 03K A0 A X A v S i E
(X)) = 1X 1
X
24 EARMBELRABEEU.. X ) RIBRAHEEU BWIHE
| O = S N =5 = o B LRV N -8 s o T O S

P U2 AR R 7S S R A R A R B E JE U (XD AN
VIEAHEE U WK 8.
AR X B A B 5E JEE

Ui (X) = Ul (cal) + U, (pre) + UL (X) . (12)

B J A 5 52 =

Ui = K XUy (X) (5% EIEAFF H|K=2),
(13)

TR AN E B

U=XXU.(K=2), (14)

i 2% 8 WT 0 A ik oS S U R AR B L TS K
AH €033 1% R 75 IR 3 — O M €0 B 1 O B 43 o R
BRI RS2 i MEA £ VR A VE VA TR TG B L b o Tl R LS 4R
A i T R S A ) R IBC R ATL A 10 R R AN B i B /N, L
A E BB R T SO A R TR ARY — s
AR,

AT B R S P S SRR R I K = 2,
K F T2 KA Ry -
Co.a 203.7 1
X\ = o X frec. \+U\7W><1032/i478—

(39.32 4+ 4.78) mg/kg .
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Table 7 Analytical results of NO.6 residues in vegetable oil

S FERMESR (ne - ke D ggugx)  BER/ REEESR «CO/
X, X, X3 (mg * kg™ 1) (mg « kg™ 1) S(x) (mg + kg™ 1)

43.3 42.9 43.9 43.4 1.0 0.59 0.34 0.007 9

B 43.2 43.6 43.9 43.6 0.7 0.41 0.24 0.005 5
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Table 8 List of uncertainty components that affect the results of determination of NO.6 residues in vegetable oil
Ry sE RNifE AN E PRUEARBE DR 34 A E
By i JE o U e S Ak B JEHY TR
w (p) FRUERE IR A 0.015 8 0.015 8 1
Wt (V) KR EVE WD B 0.014 0.014 1
Urer () PRt th £k 805 A 0.05 0.01 1
wr Cm)  FE SRR FR & 0.001 0.001 2

U (Rec)  FE SRR A 0.004 3 0.002 5 2
u (XD BEHLRON 0.007 9 0.005 5 2
Ueret (X HE X5 B A ) E 2 0.055 0 0.024 0 —
U, AE X R AN i (K = 2) 0.11 0.05 —
U PR E (K =2) 4,78 2.18 —

T A FRTUE M S B FRR 5 IR — T2 U 35 15 5 e A 5 BE 9 STk
S AR A AN 0 S B et 28 L 1) R SO A R (1 R BTG - 2 R SR .

Co.p 203.87 1
Xy = =" 4218 =
P oy : 5.02 ><102.1% 8
(39.78 + 2.18) mg/kg .
3 g

I R AT i P S S Ve R Ak R e S AR TR A ROH
03 6 AR P IR % — T 4 A0M €033 12 0 A R i U o 5 SRR
B 52 DR 3%« o 5 VR s 70 VS 9 b oA T R 0L A LR
B PR R AR A B BN Bl AL AR S L AR I i A R R
T 58 B SR UKy « b o A 45 R o VA VR I B AR v R LA
T RF b B Bk 2t L T % 2 B B AL S5k I 1 AR A A I AR
AN o AR SO I B R S S T R R PR R SR T s M
H:(39.32+4.78) mg/kg(K =2); R F#BHE R — 2 S M
{6383k . (39,78 £2.18) mg/kg(K=2),

PRI 6 A T A G 0 B 0 T 7 0 A o oA 8 Y B o I
Y01 T s 2o R o H 288 1 00 1) R o DA AR B A ) 4
SRS ENE . R 2 R B8 0 1 0 R B 8 BEVEAR R B, T
2R EATEIR AR TR IR — DA M i ok, R 7 %
PR AV RS LT 5 BV T2 3 PR B R e B R ROCR T AR R
&% — W SAH SR AT IR 5 .
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