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Improvement of Pretreatment for the Determination of Dilauryl Thiodipropionate in Food FU Min-hao, PAN

Cheng, HUANG He-he", LIN Bo-wei, LIN Mao-fa (Fujian Inspection and Research Institute for Product Quality, Fuzhou 350002, China)

Abstract: Dilauryl thiodipropionate (DLTP) was approved by the United Nations Food and Agriculture Organization, and World
Health Organization for its use in specific food as early as the 1980s. However, domestic and international research on its content
determination in food has only emerged in recent years, primarily involving chromatography mass spectrometry methods. In terms of
sample pretreatment, traditional methods still exist problems such as cumbersome procedures and prolonged processing time for the
pretreatment of oil-containing samples. Therefore, improvements on the traditional detection methods were made using a through-flow
oil-removal column on oil-containing samples to enhance the pretreatment efficiency. Simultaneously, the conditions of
chromatography and mass spectrometry were also optimized. The separation of DLTP was performed using a ZB-5 column. The ions
for quantitative and qualitative analysis were identified. The improved method was applied to conduct methodological validation for
DLTP content determination in representative matrices that were specified in the "National Food Safety Standard - Standards for the
Use of Food Additives" (GB 2760-2024). The results demonstrated that the method not only improved efficiency but also met detection
requirements, with DLTP eluting within 14 minutes in gas chromatography, showing no interfering signals and well-defined peaks. A
good linear response was observed within the 0.5 ~ 200 mg/L range. The limit of detection (LOD) and limit of quantification (LOQ)
of the method were 0.0015 g/kg and 0.005 g/kg, respectively. The spiked recovery rates ranged from 83.6% to 101.4%, and the relative
standard deviation for the six-parallel test was less than 6%. In addition, an automatic QUEChERS pretreatment system was explored
for the pretreatment of oil-free samples. The types and contents of the purification sorbent were optimized in order to improve
pretreatment stability and efficiency. The results indicated that replacing traditional sample pretreatment with the automatic
QuEChERS system also met detection requirements, freeing labor while providing more stable parallel test results. The DLTP content
was measured in 17 batches of samples using the optimized method, and no detection was found in any of the results. In summary, the
detection method for DLTP content in food was optimized and met analytical testing requirements. Moreover, solving the shortcomings
of using automatic QUEChERS pretreatment system for the pretreatment of oil-containing substrates, and identifying and collecting
positive sample data, will be key considerations in the future research.

Key words: dilauryl thiodipropionate; pretreatment optimization; automatic QUEChERS; gas chromatography-mass spectrography;
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chromatography-tandem mass spectrometry (GC-
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Fig.1 Comparison of DLTP extraction efficiency under
different extraction times
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Fig.2 Total ion chromatogram of DLTP spiked in spicy
peanut (fried type) matrix with and without passing through
SPE column
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Tab.1 Comparison experiment of QUEChERS purification
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Tab.2 Methodological parameters of DLTP measurement

R 6 IR, BRI 3 PR . 20t W AT AL BTV WL R R
B %ERECTEIRERCRTEE RN 83.6% ~  mrE O mer e e
101.4%, 5% 30RO R OKT AR Y, 13 A ) )
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Pl ZE AHIT, 1E 6%, RUIZTTEASR
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Tab.3 Spiked recovery rate and relative standard deviation of DLTP in representative matrices
BET: I TR TAIECEY AR %
(g ke-) 1 2 3 4 5 6
0.005 88.9 82.1 83.6 85.3 823 83.4 84.3 3.0
BRARTEAE CldERD 0.2 99.3 98.9 98.9 95.6 98.2 932 97.4 2.5
1.0 998  101.6 993 966  101.6  100.9 100.0 19
0.005 83.1 83.6 82.0 824 84.5 85.7 83.6 1.6
pagLdi
Gt 0.2 92.4 972 95.8 94.1 94.0 925 94.3 2.0
1.0 103.0 1002 1015 985 1027 974 100.6 23
0.005 83.5 86.7 88.1 84.9 81.9 84.5 84.9 2.6
B )L TT Yok 0.01 93.7 98.9 92.9 91.3 94.6 96.2 94.6 2.8
0.05 96.5 98.4 96.4 92.8 91.1 94.8 95.0 2.8
0.005 84.8 89.5 86.9 93.6 83.7 83.6 87.0 45
PNCR 0.01 92.4 92.9 924 94.5 91.6 89.5 922 1.8
0.05 1060 990 1013 1051 958 1014 101.4 37
0.005 89.7 92.6 852 98.8 85.9 88.9 90.2 5.5
HHE T 0.2 91.6 93.5 92.5 89.4 93.8 97.9 93.1 3.0
1.0 100.8 987 1025 979 99.1 1033 100.4 22
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Tab.4 Solvent stability experiment of DLTP
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Tab.5 Spiked recovery rate and relative standard deviation of DLTP in fruit and vegetable matrices

IRk ARG [ /%
B S IR % AR BRUEDR /%
(g - kg') 1 2 3 4 5 6
0.005 118.7 120.3 118.3 119.2 117.3 115.4 1182 1.4
¥ 0.2 111.8 109.9 109.4 111.7 110.8 111.8 110.9 1.0
1.0 111.8 111.7 111 110.7 1122 110.9 111.4 0.5
0.005 92.6 96.0 89.0 93.1 92.0 91.8 92.4 2.4
R 0.2 93.9 95.8 933 94.7 94.4 94.9 94.5 0.9
1.0 93 92.5 92.1 91.1 923 91.8 92.1 0.7
0.005 92.6 96.2 94.5 98.0 95.2 92.6 94.8 22
TRE 0.01 84.1 83.6 83.8 84.7 85.6 84.6 84.4 0.8
0.05 85.9 86.3 85.6 85.5 85.1 85.4 85.6 0.5
0.005 113.6 111.1 112.0 114.7 111 113.7 112.7 1.4
74 0.01 1133 113.8 113.6 113.6 113.8 112.9 113.5 0.3
0.05 113.1 113.4 1127 112.2 113 112.6 112.8 0.4
0.005 86.6 91.5 92.9 90.2 90.0 88.3 89.9 2.5
HAEE b 0.2 89.8 87.6 88.8 88.0 86.6 89.3 88.3 13
1.0 86.9 88.7 89.4 89.4 87.8 87 88.2 13
0.005 112.3 111.2 114.3 116.0 112.8 104.4 111.8 3.6
PELLA 0.01 92.6 89.0 929 93.9 99.9 91.9 93.4 3.9
0.05 98.4 99.1 99.0 973 99.4 98.6 98.6 0.8
0.005 88.4 90.7 89.3 87.7 88.3 86.6 88.5 1.6
+5 0.01 93.5 93.1 92 90.8 91.8 91.6 92.1 1.1
0.05 87.6 86.9 86.6 86.3 87.4 87.7 87.1 0.6
0.005 95.5 95.6 933 95.8 97.9 95.8 95.6 15
i 0.2 93.2 92.7 94.2 93.7 91.6 95 93.4 13
1.0 94.5 93.8 94.7 94.1 94.4 94.6 943 0.4
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8 3R RLRT AL BRI VAT 17 SR kAT
DLTP & &E, FHamZtidias GB 2760-2024 Fr
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i B RSB T AR S AR 9 I SR R E T R 22—

3 &
AWFFALE GB 2760-2024 % DLTP 1 F Ji [ 1
SE [P0 L, AN N2 ) L& & K 2B N ARER
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