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Determination of Dichloropropanols by Head-Space Solid Phase Micro-Extraction
Using Gas Chromatography-Mass Spectrometry in Soy Sauce
MIAO Hong, ZHANG Lei, ZHAO Yun-feng, WU Yong-ning
(National Institute of Nutrition and Food Safety, China CDC, Beijing 100021, China)

Abstract; Objective To establish a GC-MS method for the detection of 1, 3-dichloro-2-propanol (1, 3-DCP) and 2,
3-dichloro-1-propanol (2, 3-DCP) in soy sauce by using a head-space solid phase micro-extraction device. Method

Extracting 1, 3-DCP and 2, 3-DCP from soy sauce in 50 °C water bath for 30 min with a Carboxen™/Polydimethylsiloxane
(CAR/PDMS, 75pm) fiber. The fiber was then transferred to the injection port of GC- MS to allow the analyte absorbed
and separated by DB - WAX capillary column (30 m x0.25 mm x0.25 pm) and detected by mass spectrometry. Using
ds-1, 3-DCP as the internal standard for quantification. Results The linear range for 1, 3-DCP and 2, 3-DCP was 5-160
pe/kg, and the detection limits were 2 and 0. 5 pg/kg. The recoveries of standard addition at 5, 20 and 50pg/kg were in
the range of 82.3%-113.4% , and the relative standard deviations (RSD, n =7) were in the range of 2. 5%-10. 6% .
Satisfactory results were obtained in the detection of 1, 3-DCP and 2, 3-DCP in soy sauce samples. Conclusion The
method is simple, fast, accurate, sensitive, and suitable for the determination of 1, 3-DCP and 2, 3-DCP in soy sauce.

Key words: 1,3-Dichloro-2-Propanol;2, 3-Dichloro-1-Propanol ; Head-Space Solid Phase Micro-Extraction; Soy Sauce;

Gas Chromatography - Mass Spectrometry
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R 5 pe/kg. Crews % BFHI T 8 b 1,3
DCP iy TH 2 FEAESORE (35 - o i 00 7 125, A R o 3
pg/ kg, ASCHE A S B AL, S T
1,3-DCP F12,3-DCP il 3 (4 T3 [ AR s 2 B A 1
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75um) RINKEHRME ( Polyacrylate , PA,85um) (B 2
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65um ). H WAL B A b/ & e K
(' Polydimethylsiloxane/Divinylbenzene, PDMS/DVB,
65um) . B = W 3 £ A BE ( Polydimethylsiloxane ,
PDMS,100pm) #1 — 24 75 7/ Carboxen™ /8% — FH 3L
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SUGR VA FE TE R o - PR i K Ll 1, 3-
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JKBC 1 B 100 mg/L iy v (] YR AR 8 10 mg/L K&
1 mg/L (RIRE AR E T W

SA U TR B PN B V5 - PR 4K e o] dg-1,3-
DCP Friffi#5 (1 000 mg/L) , P F 4t /K Bic il 1 100
mg/ L (R ERECFIR N 5 me/ T i INBRBRERT I
L4 LBk
L4 1 AR FRIGE I 8 g (FEHI 2 0. 001 g)
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FELESO °C g b BRAT (A i BT KV T [
AEBCAE BBUAE 470 A T00 238 O 5 #6047 2 B Sk O
AL, ZEHL 30 min J5 B, ST RIFE RS 2 S (i
PITERE T, f#HT 5 min SRR BT
1.4.3 SAHHEESAMA A5 DB-WAX E414%
(30 m x 0.25 mm x 0.25 pm) ; JEAE IR .
240 C; FEJF TR 5 4:50 C A4 1 min, L) 5 °C/
min [EFTFF170 °C, FLL 40 °C/min [EEF 5
235 C, AR5 5 ming 28 AR, fH B, 8 psi;
7%= S WV W7 0 i i =
1.4.4 JUgsM eRfmgsr Brdor
EIL70 eV ; B F {538 85 #ME2 L . 100 VKT 22 L
10 A ; B R AEA S T-%5: 65 000 5 5 KBS 1AL i 1] .
65000 ws; T H i B 8] 100 ws; B F B .
220 CfEHZi 250 C 5 SR 45 C; 2
R EBGEE :m/z 50 ~150,

PR B FAEAH (SIS) F 4 B 25 14 (2 /430 H7)
HL A I SR AN HL R . 150 VAT 22375 A H
RSB AR 4. B R k5
TFAE0E (SIS ) SR A, WUGH A i B P b 19 2 1
HEE T UL 1, 45 ¥ il 56 5 D e ) B oE V5 (50
pe/kg) BB I B (TIC) A8 T B P2 B (A 3 5]
K E LA 1,

1 RURNEE B bR VR E BB T

e (R BT TEPEE T ERET
(min) (m/z) (m/z)
ds-1,3-DCP 18.202 82.84 82
1,3-DCP 18.317 79.81 79
2,3-DCP 20. 003 62 .64 62
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LB S S Py

21 BB RO P o
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E‘J]ﬁ%ﬁﬁﬁj,ﬂﬂ/\5 mg/L E/‘] d5-1,3—DCP &ﬁ(’ﬁ#ﬁﬁﬁ 1,3-DCP 5 ~ 160 y=0.0479x -0.0385 0. 9985

W64 wl, 3N A—Em e R 10 5 1 mg/L /Y 2,3-DCP 5 ~ 160 y=0.023x —0.0759 0. 9993
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2.2 JiARIEISE S PRS- TSGR AE 82.3% ~ 113, 4% Z (8], AH X b
PEMAS I, 3% 5.20 F150 pe/kg 3 MKt WEIRZE(RSD,n=7) 7 2.5% ~ 10.6% Z [a], &
FEINFR IS SE 56, MISCREEIRFIF R 3 thy 3 A T iOokG 3 B R B R4t
3 MRS

ey B R P [ET % PR A v g 2
(pe/ke) (%) (%) (RSD, % )

1,3-DCP 5 88.0, 109.0, 85.3, 104.6, 102.2, 113.4, 94.6 99.6 10.6

20 91.6, 87.5, 93.5, 97,3, 100.2, 95.1, 92.2 93.9 4.4

50 86.9, 85.6, 89.6, 82.9, 89.6, 90.4, 87.7 87.5 3.0
2,3-DCP 5 91.7, 93.4, 110.7, 100.3, 110.2, 103.0, 94.4 100. 5 7.8

20 86.7, 82.3, 89.0, 89.6, 88.5, 87.3, 92.8 88.0 3.7

50 87.2,86.1,86.0,91.7, 89.4, 89.8, 90.0 88.6 2.5
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3.4 AEHEE FIAE I 9 e

PRELZS (¥ 8 o, BN 4% H bnfb & 9 40
ne/kg, ¥ Fl CAR/PDMS (75 pum ) 14 [EIHH s 56 B 2T 2
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