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ABSTRACT - The contamination levels of 3-MCPD(3-Monochloropropane-1,2-diol) and 1,3-DCP(1,3-
Dichloro-2-Propanol) in soy sauce, sauces was monitored. 105 samples were collected from June 2005 to August
2005 in Gyeonggi-do. 3-MCPD and 1,3-DCP were analyzed by GC/MSD. As results, the detection range of 3-
MCPD concentration was between 0.02 mg/kg and 0.27 mg/kg in soy sauce. However any samples were not
detected with 1,3-DCP. The contaminated rates of 3-MCPD in soy sauce was 17.1%. Soy sauce is the representative
vegetable protein hydrolyzed food. The reliable analytical method for the toxic 3-MCPD and 1,3-DCP in Soy sauce
has been studied. The derivatization studies of 3-MCPD and 1,3-DCP were performed mainly as Silylation with
BSAN,O-Bis(trimethylsilyl)-acetamide). The retention times of derivative, BSA-MCPD, BSA-DCP were 11.30 and

10.12 minutes.
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Table 1. Operating conditions for 3-MCPD and 1,3-DCP by

GC/MS
Type Operating conditions
GC Thermo Finnigan TRACE GC
Column DB-5MS
(60 mx 0.25 mm x 0.25 pm film)
Carrier gas Helium (1.0 ml/min)
Oven Tem 50°C/min 10°C/min
P 60°C(1 min)—>120°C(2 min)—>280°C(5 min)
Inlet Temp. Split/Splitless Inlet 240°C
Injection volumn 1 pl (Splitless mode)
Ton source El
Ton source Temp (°C) 200
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Fig. 1. Standard curve of 3-MCPD and 1,3-DCP with BSA.
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Table 2. Characteristic ions in the EI mass spectra of the BSA-
MCPD and BSA-DCP

Law target compounds [M]+ [M-CI}+ [M-CH;J+
BSA-MCPD 254 239 219
BSA-DCP 200 185 165
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Fig. 2. Chromatogram of 3-MCPD and 1,3-DCP derivatives with BSA.
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Fig. 3. EI mass spectra of 3-MCPD derivatives with BSA.
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Fig. 4. EI mass spectra of 1,3-DCP derivatives with BSA.
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Table 3. Result of 3-MCPD and 1,3-DCP in soy sauces

3-MCPD 1,3-DCP
No. of samples (ea) 105 105
No. of detected samples (ea) 18 NDY
Levels of detected samples (mg/kg) 0.02~0.27 0
Average (mg/kg) 0.124 0
Ratio (%) 17.1 0
D'ND:; not detect
Table 4. 3-MCPD contaminated levels in soy sauces
No AHS” Ns” NDS? Ratio 3-MCPD"
(%)  (ea) (ca) (%) (mgkg)

1 95 2 ! 500 0274 (NDY~0.274)

2 93 6 0 - ND

3 90 4 1 25.0 0.243 (ND~0.243)

4 80 16 3 18.8  0.103 (0.067~0.126)

5 70 19 6 31.6  0.087(0.020~0.143)

6 65 1 11.1 0.110 ND~0.110)

7 50 0 - ND

8 40 2 50.0  0.159(0.141~0.177)

9 15 4 444  0.116 (0.047~0.173)

10 0 32 0 - ND

Total 105 18 17.1

YAHS:Acid hydrolyzed soy sauce, ?NS:No. of samples, *NDS
:No. of detected samples, 9 The value are means (min~ max),S)ND;
not detect
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