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Optimization of determination method of solvent residue in edible
vegetable oil
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(Jiangsu Provincial Center for Disease Control and Prevention, Nanjing 210009, China)

ABSTRACT: Objective To optimize the determination method of solvent residue in edible vegetable oil. Method
Taking “solvent 6 solution as the standard, n-heptane purity as the internal standard, the sample was pre-treated by
automatic headspace sampler for edible vegetable oil sample, and the residual solvent was determined by gas
chromatograph with hydrogen flame ionization detector. Results The improved method had a good linear
relationship in the range of 10 mg/kg to 200 mg/kg, and the correlation coefficient was 0.999. The limit of detection
method was 0.5 mg/kg, the limit of quantification was 1.6 mg/kg, the recovery rates of spiked standard were
99.6%—-102.3%, with the relative standard deviations of 3.2%—4.6%. Conclusion This method eliminates the step of
dissolving the internal standard n-heptane with solvent N,N-dimethylacetamide, and uses pure n-heptane as the
internal standard to avoid the introduction of impurities in the solvent and greatly shorten the sample detection cycle.
It is suitable for determination of solvent residues in large bulk edible vegetable oils.
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5009.262-2016 { £ i@ FEERME B8R gR E E
s ) W kAR 2003 R R M AR E R A TN
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(American oil chemists society, AOCS)¥A 5% &8 I & 75 115,
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2.1 UE5EHH

RS 7890 M G REX (L A I MA B F bR 25, 26
44822 H); DB-5 #£(30 mx0.25 mm, 0.25 um, 3 [E DB
o), T697A 4 H BT S A R G (B E LA,
E100H #8753 7 PEHL(EE Elma 2\ w); BT224S BT KF
(€ Sartorius 23 A)).

ONBHERGRUEYI T, 10 mg/mL, EZFHE 5 YR
HRBEDISE B, #t5: BW3599); 1EBkE(aigal, i
2R —T )

1A T DL R R .

22 TLWHE
221 MEEMH

WIHEHEIR 50 °C, 154% 3 min J5 LA 1 °C/min (3R THE ZE
52 °C, Pl 30 °C/min AYEEZTHEZE 200 °C, JH-O/%F 3 min;
HR(EAE) WK E N 1 mL/min; FEEE DR E R E R
250 °C, Zr B 100 © 1; AR BEE M 300 °C, &5,

TR E N 30 mL/min, 2 SMHIEEH 300 mL/min, 41
s PERERR B AR A 55 °C, A 30 min, 4#
VR A 250 v/min, PEEEAFUEREHR 0.5 mL.
222 AR B &

KT B I — GO R, R A A B Bk B
AR T AR
223 ARfeh Xa4H
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YRR PRIR AT, BRI 0, 5. 10, 25, 50, 100 pL“/s
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R A I AR AR AL, DA R I ] e, LAAR
HEVS TR -5 PRIV L R AR R, b o 0 S T AR P i
TR G A AR AR b v £
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3.3 PERZ RS TR
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Fig.1 Standard chromatogram of base vegetable oil
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Fig.2 Standard curve of improved method
3.4 POAREYLSLEE
218 GB/T 5009.1-2003 FFxf i 45 HE 00 (Y 255K, BRI

4 F B TS ERESR SR TRE A AT b B, [ B AR AR 0
Pl 7RISR, b — R E TR ks rikm
LRPESE A 10 ~ 200 mg/kg, KitHBRA 0.5 mg/kg, [EIIER
K 99.6% ~ 102.3%, HXTFRMEMZE R 3.2% ~ 4.6%, EHT
KA FARE Y AR B IR .

R1 WHEFEHFERUR. EERUHE
Table 1 Calculation of detection limit and quantitative limit of the improved method
PR Al BRI AN
b L W MASHE /(mg/kg)  BMH/(mg/kg)  S(mg/k 3 S/(mg/k 10 S/(mg/k
LNV WREEE AR (mg/kg)  HIfE/(mg/kg)  S(mg/ke) (mg/kg) (mg/kg)
1 10.44 89.56 0.12 0.053 3.6
2 10.45 89.55 0.12 0.053 3.6
3 10.17 89.83 0.11 0.051 3.5
4 10.19 89.81 0.11 0.052 3.5
3.4 0.16 0.5 1.6
5 9.26 90.74 0.10 0.046 3.2
6 9.85 90.15 0.11 0.050 3.4
7 9.88 90.12 0.11 0.050 3.4
8 9.54 90.46 0.11 0.048 33
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Table 2 Precision test of improved method (n=6)

MR PRENRBUT RSB WiEE S0 vk RSD

/(mg/kg) 43 /% /% /(mg/kg) (mg/kg) [T/ % 1%
1 59.91 40.09 1.49 0.72 48.9
2 60.35 39.65 1.52 0.73 49.9
3 59.73 40.27 1.48 0.71 48.5

50.00 49.8 99.6 4.6
4 58.86 41.14 1.43 0.69 46.7
5 61.18 38.82 1.58 0.76 51.8
6 61.67 38.33 1.61 0.78 52.9
1 76.13 23.87 3.19 1.60 108.6
2 74.13 25.87 2.87 1.43 97.2
3 75.17 24.83 3.03 1.51 102.9

100.00 102.3 102.3 3.8
4 74.58 25.42 2.93 1.47 99.6
5 7491 25.09 2.99 1.49 101.5
6 75.38 24.62 3.06 1.53 104.1
1 82.03 17.97 4.56 2.31 157.1
2 82.36 17.64 4.67 2.36 160.8
3 81.44 18.56 4.39 2.22 150.9

150.00 153.3 102.2 3.2
4 81.31 18.69 4.35 2.20 149.5
5 81.16 18.84 4.31 2.18 148.0
6 81.76 18.24 4.48 2.27 153.7
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