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Determination of cis(trans)-1,3-dichloropropene in vegetable by headspace
gas chromatography-mass spectrometry

YU Nai-Li, ZHANG Yan, DONG Yi-Jun, WANG Lu, WU Wen-Guang

(Shandong Shouguang Testing Group Co. Ltd, Shouguang 262700, China)

ABSTRACT: Objective To establish a method for the determination of cis (trans)-1,3- dichloropropene in
vegetables by headspace gas chromatography-mass spectrometry. Methods Saturated NaCl solution (pH adjusted
by phosphoric acid was less than 2) was added into the sample, and the content of cis(trans)-1, 3-dichloropropene
was detected by headspace gas chromatography-mass spectrometry. Results When the concentration range was 0.1—
10 pg/L, the correlation coefficient of cis (trans)-1,3- dichloropropene were 0.9999 and 0.9997 respectively, and the
limit of detection was 2 pg/kg. The average recoveries were 93.98%—117.68% and 93.92%-98.23%, and the relative
standard deviations were 3.49%-8.14% and 1.15%-9.72% respectively, at fortified concentration range of 0.4—
40 pg/kg. Conclusion This method has high accuracy and good precision, which meets the requirements of quality
control of analysis and test.
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Fig.l1 Ion flow diagram of blank vegetable

6 7 8 9 10 11 12 13 14 15 16 17 18 19
SRAEHT[]/min

P2 FriEd e H AR B I
Fig.2 Ion flow diagram of standard

22 TEHFEMKE
221 FHNBELE
TE1.2.2 F1 123 8T, WM ER 1,3- &



982

B dn 2 4 R R I A 4R

12

PUEARAERE S, R A FPEEREE 60, 70, 80 °C, AN
)P W (J)-1,3- N I T AR, 255 LI 3,
2R R IAF(J)-1,3- 5 AR EITE 70 °CTI M oy e 1 R K,
EltE, EFEPETRE N 70 °C,
222 -FHTES ) A

fE 122 F 123 (AR5, PARRBERE N 70 °C,
PEEAFEPEAFE 15, 20, 25, 30, 35 min, icEAEF
HBEF IR R (J)-1,3-—F R R e AN, 25 R 4. 45
T, W(R)-1,3-ZF PR AE T ) 30 min T A o 15 06
AR, Bk, #EEF- #2430 min.

2.3 FARIERERZ. HEXRENEHR

TERAETRZS 00 F, AF5E 7 M (0.1, 0.2, 0.5, 1,
2. 4, 10 pg/L) FIR(R)-1,3- "GN B R E, DU IR

FERREARAR, DAG(J2)-1,3- 58 P M 8 e 1o {8 0 N AR B,
P TAESS ST ARAE M AR DG R B DA T (5 e L s
V14 3 0 S L ()2 )-1,3- R PR s A 1 B (ng/kg), 485 SR AL
*x1,
24 FEEMESKEEE

TERAETZ 0T, FRILS g ZE 0.01 95 H
edh, AR, EAZE 10 mL, 2564 04, 6,
40 pg/kg ML )-1,3- PN M AT AR MR S 58, 4
PRSI 25, PATIE 6 WK, ARk I 5 W 8 355 2y [l
WA S5 AR X b v R 22, FH AT A AR Dl ok v T EE RORS
W, SR IE 2,

100000
130000 ~ 90000
120000 +~ 80000 -
110000 - & 70000 -
100000 - = 60000
Fé 90000 - =
Q_%_,} 80000 - 50000 +
70000 - 40000 -
60000 - 30000 ) ) ) ) )
50000 -~ 15 20 25 30 35
40000 . . , . s Hif 5] /min
50 60 70 80 90 —— - 1,3- G N 4 —a— S -1,3-
TRBE/PC
——JIFi-1,3- AR = -1,3- AR
B3 RFESEATIR B R)-1,3- G 4 A i v {E (n=3) 4 N[ )RR )-1,3- G R A 4 i 17 (L (n=3)
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Table 1 Standard curves, correlation coefficients, limits of detection of cis (trans)-1,3- dichloropropene
HA=¥ 5 {5 B4 15} ] /min T o plT £ AR r? G HH B/ (ug/kg)
JGE-1,3- G N 9.476 Y=819.8160X+33.1875 0.9999 2
R-1,3- AN 9.980 Y=571.6488X+39.5859 0.9997 2
Fz 2 (R)-1,3-Z SR EER SRR B R MBS iR ERE
Table 2 Recoveries and standard deviation of cis (trans)-1,3- dichloropropene in vegetables
. BT 3 /%
AP ko FEE0 IR 2 RSDI%
1 1T 1T I\% \ VI
0.4 101.70 119.45 131.80 118.35 116.92 117.85 117.68 8.14
J-1,3- 5 4 6 9441  98.72 88.82 9529 9237  94.27 93.98 3.49
40 104.96  98.73 88.93 97.33 98.21 98.04 97.70 5.24
0.4 95.20 89.45 116.55 97.26 92.47 98.43 98.23 9.72
R-1,3-Z AN 6 95.73 93.38 93.48 92.56 94.31 94.09 93.92 1.15
40 105.32  95.81 87.20 93.58 94.23 95.26 95.23 6.13
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