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Uncertainty evaluation for deter mination of 3-chloride propyl alcohol ester in
edible vegetable oil by gas chromatography-mass spectrometry

HUANG Cui-Li’, QI Yan, YAN Jia-Jun

(Guangdong Testing Institute for Product Quality Supervision, Foshan 528300, China)

ABSTRACT: Objective To evaluate the uncertainty of determination of 3-chloride propyl alcohol ester (3-MCPD
esters) in edible vegetable oil by gas chromatography-mass spectrometry with area ratio method. Methods
According to JJF 1059.1-2012 The measurement uncertainty evaluation and presentation, the main sources of
uncertainty were standard, instrument, samples and other parameters. Meanwhile each uncertainty component was
combined and extended. Results When the sample quantity was 0.0100 g, k=2 (95% confidence level), the
3-MCPD esters content in edible vegetable oil was (6.04 £ 0.10) mg/kg. Conclusion The established method can
provide scientific basis for evaluation of the reliability of the measurement method and results of 3-MCPD esters.
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0.25 pm, ); : ( 1 99.999%); : 1 mL/min;
- (gas chromatography-mass : ; 1 250 C;
spectrometry, GC-MS)*, 60 C 0 min, 5 ‘C/min 165 C, 0 min;
3-MCPD 60 C/min 250 C, 3 min
(2)
GC-MS 3- (electron-impact, EI);
7 , 3-MCPD (selected ion monitoring, SIM);
(m/2): 3-MCPD: 147( ) 196; D5-3-MCPD: 150(
. ) 201, 1280 C; 1200 C;
2 MR5RE - 10 min
21 U5 23 THEEHFRENET
, ; GC-MS 3-
3-MCPD-1, 2- , 99.5%( , 3-
AccuStandard ); D5-3-MCPD-1, 2- ( ,
Wako ); (8100 3.  X=VxMgys/(VgsxM )
( ' X 3-MCPD (mg/kg);
, TEDIA ) ( , Mgs D5-3-MCPD (ng);
) ( , ) V. 3-MCPD
GCMS-QP 2010 Ultra ( ); Vys D5-3-MCPD ;
Anke TDL-40B ( ); VORTEX M (2)
1 ( IKA ) ) ,
22 TWHE X
22,1 AR LA '
, JIF1059-201211
100 pg/mL : N
D5-3-MCPD-1, 2- 3-MCPD-1, 2- . Ucz(Yi) = zuz(xi)
0.5 mg, , 50 i=1
mL -18°C =6
’ 3 HRE
10 pg/mL : 1 mL ARSI
10 mL : 31 BEMGER
18T, 1 =2 3-MCPD
¥ 50 69 AT AL 2
222 ApSEALE 3MCPD , 222 223 3-
0.1g 1.5 mL R 50 pL 6
D5-3-MCPD-1,2- 100 pL X ’ ’
, 200 pL 25 g/L -
; 4 min # 1 3-MCPD Bg#iliss R (n=6)
R 600 uL 600 g/L Tablel Resultsof 3-MCPD ester (n=6)
600 puL R s 5 min
600 pL ) 1 2 3 4 5 6
600 uL (3:2, V:V) ,
3 M /g 0.1043 0.1038 0.1041 0.1039 0.1037 0.1040
200 pL , 45 C Mas/uig 0865 0865 0865 0865 0865 0.865
20 min, s 500 pL
\Y 7988 8013 7883 6665 6955 6929
223 BLH Vs 11040 10930 10890 9150 9570 9720

()]

: Rti-5MS (30 mx0.25 mm,

X/(mg/kg) 608 611 601 606 606 592
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1 3-

X=(6.08+6.11+6.01+6.06+6.06+5.92)/6=6.04 mg/kg
32 THREEITE

3-

321 ARt R A BB

U =0.007/+/3 =0.00404 mL; U, y=0.00404 mL/1 mL
=0.00404 ( o<)

2 2 —
YWre(z) +Ureizg) =0.00543

Urel( =

2 2 2
Ura( U2 i U2 st + U2 s =0.00921

3.2.1.1 322 MmALE RN E 6 TR
3-MCPD-1,2- - ,
, 3-MCPD-1,2- +0.5% 3-MCPD ,
, , k=/3 =1.732, ( )
Urel(sia=1%/1.732=0.006 ; A
3212 ; 6
, 2
+0.01 mg, 99%, , JJF 1059-2012
0.1000 g, e ,
, : Um=0.01 mg/3=0.00333 mg , n=6, C=2.53
U =™ 000333 mg/0.1000 g '
rel( )" — Y- .
m RS0 g5y
=3.33x10° c 233
3.2.1.3 Urert =U A/ A=1.984/6216=0.0003
100 mL (A ) Iml 323 HRBAIDITAL F A RH T
(A ), JIG 196-2006 12 ’
, k=3 100 mL
A ) £0.10 mL, 1 mL
(A ) +0.007 mL, ,
: 1 mL N
U = 0.1 /+/3=0.0577 mL; Uy ( ,=0.0577 mL/100 mL= 323
0.000577 ( o) 3
<2 BEEHHLE
Table2 Resultsof duplicate samples
1 2 3 5 6 A R
6126 6206 6154 6200 6402 6216 5.02
#3 WHEASIENTHEE
Table3 Uncertainty caused by glass
+0.01 mg 0.010/3 =0.00333 Ure( ) =7.36x10 -3
I mL +0.007 mL 0.007/~/3 = 0.00404 Urei( ) = 0.00404
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Table4 The componentstablefor therelative standard uncertainty

Urel( )

Urel( )

Urcl( )

*5 EREBENY RIHE
Table6 The expanded uncertainty of 3-chloride propy! alcohol ester

Urel(X)

/ (mg/kg) / (mg/kg)

3- 0.0165

0.0330

0.1002 6.04 +0.10

Urel 1=\JU & cren) + U (7 =0-003214
33 HXIREFAHEENERET R
331 BARARERHEE S EILE
3 , 4
332 ¥ RIHEEITE
Urel(X)=

2 2 2
\/Urel GOl Ul @+ Usel (9
3-MCPD 95%, k=2, 5

U=Urel><k

W

GC-MS 3-
0.0100 g, k=2(95% ),
3- (6.04 % 0.10) mg/kg
s 3-
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