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The determination of 18 phthalates in white spirits by gas
chromatography-tandem mass spectrometry
MIAO Hong-jian, LIANG Dong, LU Jie, CHEN Da-wei, Liang Li-na, ZHAO Yun-feng
(Key Laboratory of Food Safety Risk Assessment of Ministry of Health
China National Center for Food Safety Risk Assessment, Beijing 100021, China)

Abstract; Objective A gas chromatography-tandem mass spectrometry ( GC-MS/MS) method for the detection of 18
phthalates (PAEs) in white spirits was developed. Methods The samples were spiked with isotope internal standards,
adjusted by alcohol concentration, and finally extracted with toluene. The supernatant were determined by GC-MS/MS.
Results The calibration curves of 18 phthalates obtained were linear with correlation coefficients above 0.991. It was
effective in the determination of phthalates in white spirits. The limits of detection were 3. 1-150. 0 pg/L and the limits of
quantification were 9. 9-500. 0 pg/L. The recoveries were 98.5% -119. 8% with the RSD of 0. 6% -15. 6% at different
spiking levels. Conclusion The method improved the specificity for PAEs detection in white spirits and was applicable for
multi-component PAEs detection.
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Table 1 18 PAEs and 4 isotope internal standards
MRM scan mode information
ey ﬁigﬁﬂ'ﬂ'l‘ﬂ ERE AR AR E MR ll 8 i
/min S /eV 5%t /eV
DMP 7.411 163 >77 25 194 > 163 5
DEP 8.283 177 > 149 10 222 >176 5
DIBP 9.987 205 > 149 5 223 > 149 5
DBP 10. 742 223 > 149 5 205 > 149 10
DMEP 11.053 176 > 149 20 207 >59 10
BMPP 11.704 167 > 149 10 251 > 167 20
DEEP 12. 127 176 > 149 15 193 > 149 5
DPP 12. 550 219 > 149 5 237 > 149 5
DHXP 14. 755 251 > 149 5 233 >149 15
BBP 14. 885 206 > 149 5 238 > 132 20

DBEP 16. 360
DCHP 17.016
DEHP 17.206

176 > 149 10
167 > 149 10
279 > 149 10

193 > 149 15
249 > 149 10
167 > 149 25

DphP 17.362 225 >77 20 225 >105 15

DNOP 19.817 279 >149 5 279 >71 20

DNP 22.427 293 > 149 5 293 >71 20

DINP 18.055~  293>149 10 293 >71 10
22.000

DIDP 20.200 ~ 307 >149 15 307 > 167 15
24. 000

D,-DMP  7.407 167 > 81 20 198 > 167 10

D,-DBP  10.736
D,-DEEP 12.124
D,-DINP  21.360

227 > 153 10
180 > 153 10
297 > 153 10

209 > 153 10
197 > 153 20
297 >171 25

180
160
140
120
100
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Figure 1

The comparison chart of extraction

solvents’ efficiency
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Figure 2 The totally ions chromatogram of 18 PAEs’

and 4 isotope standards
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detection and quantification of 18 PAEs

Table 2 The calibrations and the limitations of

an oW SR e oo 100
/(pg/ml) 28 /(wg/L)  /(pg/L)
DMP 0.01 ~1.0 y=1.4772x-0.0582  1.000 3.0 10.0
DEP 0.01 ~1.0 y=1.5256x-0.0209 0.999 3.0 9.9
DIBP 0.01 ~1.0 y=1.1641x-0.0392 0.999 2.9 10.5
DBP 0.01 ~1.0 y=0.7439x -0.0491  0.999 2.9 11.2
DMEP 0.01~1.0 y=0.6229x-0.5253 0.999 31.3 100. 6
BMPP 0.0l ~1.0 y=2.2952x-0.2140 0.999 3.1 10.0
DEEP  0.01 ~1.0 y=2.3980x-1.1808 0.999 28.9 98.7
DPP 0.01 ~1.0 y=0.9390x-0. 1517  0.996 4.9 15.1
DHXP 0.01~1.0 y=0.9185x-0.0145 0.992 5.1 15.1
BBP 0.01 ~1.0 y=1.1403x-0.0295 0.994 5.6 20.4
DBEP  0.01~1.0 y=3.2253x-1.6771 0.994 24.2 90.9
DCHP 0.01~1.0 y=3.0601x-0.3759  0.995 5.1 15.9
DEHP 0.0l ~1.0 y=0.6130x-0.2677 0.994 11.7 30.7
DPhP 0.01 ~1.0 y=2.6604x -0.3084 0.996 5.9 25.8
DNOP 0.01~1.0 y=0.9839x-0.2817  0.996 5.5 20.2
DNP 0.01 ~1.0 y=1.1657x -0.4547  0.994 4.9 20. 4
DINP 0.1~10 y=1.1455x-1.0269  0.994 150.0 500. 0
DIDP 0.1~10 y=1.2332x-1.2223  0.991 150.0 500.0

PepEss PAEs & 5 B 75 7R J7 ik 6 i BR LR A
afr, 205 LA4% PAEs € EFRIG 1A% 3 AF A1 S 75 E A
ity FPEAT AR [ SCR U, A R LR 3. i
I [T SR 45 2R AT LA MY, R BE X 18 Ff PAEs
(93 A b A P KR i Aw R Oy 98.5% ~
119.8 % ,RSD 5 0.6% ~15.6% , iz BB EHE
PRV ) HE TR
2.6 KGN £ R 5 Uk

TEA TS 1% B BF 58 2 A o, X [R] — Jo 428 A i
3 7 LA 17 Bh PAEs [A 7 3 A b s B B B9 <A @
- % (GC-MS) I 5 K ok HI A J7 3k 19 4 b
PAEs [f] i 2 N AR Hi B £ AR B9 GC-MS/MS U 5 ; [
i, >R H1Q orbitrap iy 70 B 1 AH (4 315 -5 3% A0 R 28
AL B4 R DE AT ELRE DN R, DLt — 2P S ik T 9k
AR EEYE . AR 4 RO IS SR T, 3 R SE O 12k
f0 0 7 45 2R F AT B v DR C P, O ¥R R A B R AT A
A A& B
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Table 3  The recoveries and RSD% of 18 PAEs
- _ IR 1 _ JnkR 7K 2 _ JnkR 7K 3

(a7 /(L) s MWl BleR RSD nbrat WA [ RSD ibri Wik [ RSD

/pe/l)  Spg/l) /% /% /(peg/l) S(pe/l) /% /% /(pe/L) /(pe/l) /% /%
DMP ND 10 11.7 117.0 6.1 30 32.0 106. 7 7.3 50 50. 4 100. 8 5.5
DEP ND 10 11.2 112.0 0.6 30 31.1 103.7 2.4 50 50. 8 101.6 1.8
DIBP ND 10 9.9 99.0 5.8 30 30.7 102. 3 5.7 50 52.1 104.2 6.0
DBP ND 10 11.5 115.0 5.7 30 32.0 106.7 4.3 50 52.4 104. 8 5.1
DMEP ND 100 107. 8 107. 8 9.1 300 311.5 103. 8 6.6 500 498.9 99.8 6.9
BMPP ND 10 11.4 114.0 4.5 30 31.7 105.7 8.2 50 52.5 105.0 7.9
DEEP ND 100 114.5 114.5 12.5 300 307.7 102.6 10.5 500 512.3 102.5 9.1
DPP ND 15 17.6 117.3 8.9 45 46.3 102.9 6.6 75 77.8 103.7 2.1
DHXP ND 15 16.0 106. 7 5.3 45 45.5 101. 1 5.3 75 76.2 101. 6 6.9
BBP ND 20 21.7 108. 5 9.2 60 67.2 112.0 8.3 100 107.3 107.3 3.1
DBEP ND 100 102. 6 102.6 11.4 300 310.5 103.5 7.8 500 496.3 99.3 5.7
DCHP ND 20 21.3 106. 5 6.3 60 63.2 105.3 3.1 100 101. 8 101. 8 5.1
DEHP ND 30 35.5 118.3 15.2 90 96. 2 106.9 9.0 150 162.2 108. 1 10. 1
DPhP ND 30 30.1 100. 3 8.2 90 91.1 101.2 12.1 150 147.7 98.5 0.9
DNOP ND 20 22.4 112.0 9.1 60 69.9 116.5 11.0 100 109.3 109.3 8.2
DNP ND 20 21.3 106. 5 7.3 60 65.6 109. 3 9.9 100 108.7 108.7 8.7
DINP ND 500 578.6 115.7 14.2 1 500 1511.9 100.8 13.2 2 500 2 988.3 119.5 12.6
DIDP ND 500 599.0 119.8 15.6 1 500 1598.8 106.6 10.2 2500 2 670. 1 106. 8 9.3

TE :ND g AR A

A3 PRI T i K R — B AR 2R (n =6, pg/ml)

Table 4 The results of the determination

TR TR o TTIERAE A [ i E A e (9 R R

I B, 1A E P 18 A PAEs Y [ I AG I

in QC sample by different detection methods

e GC-MS Q orbitrap GC-MS/MS
HURE A RN A K E
DMP 0.55 0.52 0.56
DEP 0.52 0.55 0.53
DIBP 0.52 0.53 0.52
DBP 2.20 2.00 2.10
DMEP 0.57 0. 62 0.61
BMPP 0. 54 0. 62 0.57
DEEP 0. 44 0.42 0.44
DPP 0.50 0.51 0.50
DHXP 0.95 0.96 1.00
BBP 4.90 5.10 5.10
DBEP 0.53 0.52 0. 54
DCHP 0.57 0.56 0.56
DEHP 1.80 1.90 1.90
DphP 0. 44 0. 44 0. 46
DNOP 0.41 0.45 0.44
DNP 0.48 0.53 0.50
DINP 10. 20 — 10. 60
DIDP ND ND ND

T — AR EAT TS K P 5E s ND Oy R A
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Application of molecular biological technology in a food poisoning incident
SONG Qi-fa, WANG Ai-hong, YANG Yuan-bin, YE Shuo, GUO Yan-bo
(Ningbo Center for Disease Control and Prevention, Zhejiang Ningbo 315010, China)

Abstract; Objective

To improve the ability of rapid detection and tracing the infectious source of food poisoning

outbreak with molecular biological technology. Methods Rapid detection of 10 fecal samples and 6 food samples were
carried out with real-time fluorescent PCR. A total of 39 fecal samples and 8 food samples were detected by culture,
isolation and identification method. Virulence gene of invA was detected by PCR. Homologous relationship among strains
from local region and other regions was analyzed with PFGE and MLST genotyping technique respectively. Results

Salmonella was detected in 10 fecal samples and 6 food samples with real-time fluorescent PCR. Thirty-one strains of
Salmonella enteritidis were finally isolated and identified in 39 fecal samples and 8 food samples. Homology among those 31
strains was proved by PFGE, which suggested that the strains from food samples and clinical samples were from the same
origin. Homology among the isolates and prevalent strains in other regions was also shown with MLST genotyping results.
Virulence gene of invA in all isolates was testified by PCR. Conclusion Timeliness and accuracy of strain identification
during food poisoning incident could been improved by real-time fluorescent PCR. Combination of PFGE and MLST

genotyping techniques was of great significance to trace homologous relationship among strains in local region and other
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