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Determination of pyrethroids and organochlorine pesticides in oolong tea by gas
chromatography-negative chemical ionization-mass spectrometry
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Abstract: Objective To establish a method for the determination of several kinds of pyrethroids and organochlorine
pesticides in Chinese oolong tea samples based on liquid-liquid extraction-solid phase extraction-gas chromatography-
negative chemical ionization-mass spectrometry ( GC-NCI-MS ). Methods Oolong tea samples were crushed and
screened, soaked in boiling water, extracted with acetone-n-hexane, purified by Carb-NH, column, and then identified and
quantified by GC-NCI-MS. Results All the 18 kinds of pyrethroids and 9 kinds of organochlorine pesticides showed good
linear relationships in range of 0. 006-1. 00 pg/mL and 0. 006-0. 50 pwg/mL respectively, and the correlation coefficients
were above 0.996. The recoveries at different spiked levels for all target compounds in blank matrices were 60. 1%-
119. 8% , and the relative standard deviation (RSD) were 1.5%-10.4% (n=6). The limits of detection and quantification
of the method were 0. 5-4.8 pg/kg and 1.7-16. 0 pg/kg, respectively. Conclusion The method was suitable for rapid
screening and analysis of 18 pyrethroids and 9 organochlorine pesticides in Chinese oolong tea with the advantage of
accuracy, rapidity and high sensitivity.
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Table 1 Mass spectrometric parameters, correlation coefficients (r), MDLs and LOQs of 18 pyrethroids and 9 organochlorine pesticides
i} ] GC-NCI-MS/SIM K e MDL LO
) 254, T (8B 15] /min — > ' ° O
JE T EME T Lr /(ng/kg) /(pg/keg)
1 I AVAVAN 13. 007 71 73 255 257 0.999 5 0.5 1.7
2 B-7N7NAN 14.023 71 73 255 257 0.999 2 0.5 1.7
3 I AVAVA 14. 200 71 73 255 257 0.999 5 0.5 1.7
4 I AVAWAY 15.129 71 73 255 247 0.998 5 0.5 1.7
5 -+ 5% e 15. 433 241 243 242 205 0.998 1 0.5 1.7
6 VY 382 2 16. 904 207 209 211 173 0.998 3 0.5 1.7
7 AR R il 18. 493 250 253 254 251 0.999 8 0.5 1.7
8 N 475 35 TR 20. 060 167 168 134 0.996 1 0.6 2.0
9 HE W) TR 26 R 20. 600 167 168 132 0.997 1 0.5 1.7
10 HETN 2 g 20. 607 167 168 132 134 0.997 1 3.5 11.7
11 p, p'-DDE 21. 846 318 316 322 281 0.999 7 2.4 8.0
12 o, p’-DDT 23.351 248 71 73 283 0.998 9 2.0 6.7
13 p, p’-DDD 23.430 248 71 73 283 0.998 8 1.0 3.2
14 p, p'-DDT 24. 651 71 73 248 283 0.998 9 2.0 6.7
15 MeZgme( 1, ) 26.427, 26.710 331 165 167 332 0.999 5 2.4 8.0
16 I 2 2 g 26.710 386 241 205 387 0.997 4 0.5 1.7
17 FR 45 T 26. 896 140 142 207 400 0.997 2 0.5 1.7
18 AR RAEmR(T, 1) 28.234, 28.560 241 205 243 206 0.997 3 0.5 1.7
19 LN 45 TR 28. 924 333 334 167 305 0.996 7 0.9 3.0
20 REEFAE (T, T, 1) 29.154, 29.254, 29.314 167 168 306 169 0.998 1 2.5 8.3
21 SAHERCL, 1) 29. 635, 29.824 207 209 333 354 0.998 7 4.8 16.0
22 BMARE (I, I, I, 1Iv) 30.509, 30.657, 30.753, 30.817 207 209 171 173 0.998 7 1.6 5.3
23 AMEE (1, I, I, 1v) 30.952, 31. 118, 31.221, 31.292 207 209 171 173 0.997 6 1.2 4.0
24 FRHEES (1, ) 31.317, 31.638 243 244 245 148 0.997 3 1.5 5.0
25 FIRHERCT, ) 32.498, 32.892 211 213 212 0.997 5 2.9 9.7
26 FFAEEE (T, ) 32.902, 33.043 294 296 258 502 0.997 4 1.2 4.1
27 WEHE(T, T) 33.562, 34.004 79 81 297 299 0.997 2 4.3 14.3
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Figure 1 GC-NCI-MS chromatograms of the mixed standard of 27 pesticides (0.2 mg/L)
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Figure 2 Comparison of chromatograms of the 27 mixed pesticides between EI and NCI modes
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Figure 3 Comparison of extraction efficiency between tea leaves without water and soaked in water
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Figure 4 Recoveries of different solvents on the extraction of target pesticides
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Figure 5 Recoveries of different SPE elutes and different elution solutions
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W, A bR R BE AT IR 6 U, AR vk R S5 DT T
PRAEr 2 & . S5 R, 18 M DI BR Hu 2 R 28 Ak
FU B 2 IR TE L R 60. 1% ~ 119. 3% , HH X A o
fifi 7% ( relative standard deviation, RSD) 4T 1.5% ~

10. 4% 2 [6] ;9 Fir A7 AL %0 28 2% Ha 550 19 - 2 Dl R 38
FlA 61.5% ~ 111. 1% , A X 5 E f 2% (RSD) A~ T
1.6% ~10. 1% Z 18] (& 2) , HOKG % B FME B B2 25 755
AR 5 A A I H AR K

K24 RPN bR T 27 A R A R AN RSD (n=6)

Table 2 Recoveries and RSD of 27 pesticides in 4 spiked concentrations (n=6)

LOQs K s FOKSE bR = KE AR

75 A 25 24 B W FElf  RSD R Elf  RSD R FElY  RSD  WkEE [ RSD

/(peke) F/% /% /(pykg) FB/% /% /(pykg) BN /% /(pglke) /% /%
1 a-666 1.7 66.3 9.4 2.5  72.8 2.5 25 65.7 9.9 50 62.7 4.1
2 B-666 1.7 62.6 5.3 12.5  61.5 4.1 25 70.7 10.7 50 68.1 4.2
3 v-666 1.7 65.5 9.2 125 72.8 3.3 25 64.9 9.3 50 62.2 3.6
4 3-666 1.7 68.2 1.5 125  68.0 7.8 25 80.7 8.5 50 75.7 4.5
5 L WA e 1.7 60.3 2.1 25 65.6 2.8 50 64.2 3.7 100 66.7 6.1
6 VY 92 2 T 1.7 61.4 7.2 25 66.4 6.1 50 61.1 6.7 100 63.3 5.7
7 = SR I 1.7 71.7 5.5 12.5 80.3 9.6 25 70.8 10.1 50 70.1 2.3
8 T3 4 46 g 2.0 60.1 8.6 25 61.4 8.2 50 66.5 9.1 100 71.3 1.5
9 A W)Y I 25 TR 1.7 71.2 2.5 25 68. 1 8.4 50 67.6 6.7 100 72.0 8.1
10 KRN 48 g 11.7 72.3 4.9 25 68.1 7.5 50 67.6 5.8 100 72.3 8.6
11 p, p'-DDE 8.0 95.1 4.6 12.5 109.8 6.1 25 9.6 9.2 50 111.1 4.9
12 o, p’-DDT 6.7 1055 6.9 12.5  95.8 5.2 25 92.8 1.6 50  106.7 2.8
13 p, p’-DDD 3.2 72.9 8.0 125 77.1 7.8 25 83.2 7.2 50 102.0 1.6
14 p, p’-DDT 6.7 77.7 1.2 12.5  76.4 4.8 25 77.8 6.8 50  100.0 2.7
15 Meggls (1, 1) 8.0 82.9 6.2 25 9.5 6.7 50 84.7 9.5 100 78.0 8.4
16 I 2K 45 e 1.7 87.7 3.1 25 112.1 6.4 50 102.5 9.2 100 113.5 5.2
17 3 s 1.7 107.1 1.8 25 119.3 2.2 50 95.4 2.5 100 105.9 2.9
18 A REAEE (T, 1) 1.7 93.6 8.3 25 90.1 4.3 50 80.7 3.2 100 99.1 5.9
19 FELTN 4 T 3.0 66.8 8.3 25 68.0 8.2 50 66.4 7.9 100 65.8 8.4
20 FRBEEAE (T, T, ) 8.3 80.5 7.1 25 79.6 8.7 50 63.8 5.2 100 89.7 6.1
21 HAHEECT, ) 16.0 9.4 6.3 25 9.4 7.1 50 90.7 10.4 100 108.2 3.2
22 AEAFAEEE(L, I, I, IV) 5.3 83.5 6.6 25 89. 1 7.3 50 102.0 2.6 100 92.8 1.7
23 AMAER(L, T, I, V) 4.0 83.2 6.7 25 85.2 4.9 50 89.5 7.8 100 91.7 4.5
24 AN ER (T, T) 5.0 90.3 8.9 25 84.3 6.8 50 97.9 9.9 100 88.0 3.7
25 FURAEE(T, 1) 9.7 81.3 2.8 25 82.8 4.4 50 91.8 9.4 100 87.3 5.0
26 P HAEEE (1, 1) 4.1  101.0 4.3 25 87.9 4.2 50 108.7 6.9 100 85.8 2.8
27 AT, T) 14.3 86. 1 3.4 25 81.5 3.8 50 89.2 5.9 100 82.9 1.5
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Figure 6 GC-MS/MS confirmation chromatograms of the positive sample
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Virulence gene detection and traceability analysis of 4 Vibrio parahaemolyticus
food poisoning incidents
WU Ying', WANG Yinping', LI Xinpeng”, LIU Jun
(1. Zibo Center for Disease Prevention and Control, Shandong Zibo 255026, China;
2. Shandong Center for Disease Prevention and Control, Shandong Ji'nan 250014, China)

Abstract; Objective To analyze the etiological characteristics of strains isolated from Vibrio parahaemolyticus food

poisoning incidents occurred in Zibo in 2019. Methods Serotyping and virulent genes (ilh, tdh, irh) were detected by

%5 B #5:2021-01-05
EETE: WFEEEHITERTERITH(2017WS562,2018WS304)
EEBN . 2% X EEHRF MAEFT@AKAEWEE  E-mail:1263219929@ qq. com



