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Determination of Residues of 100 Pesticides in Polygoni Multiflori Radix by GC-MS/MS
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[Abstract] Objective: To establish a gas chromatography-tandem mass spectrometry (GC-MS/MS) method for the
determination of 100 pesticides in Polygoni Multiflori Radix, and to use this method to detect pesticides in 53 batches of
samples (10 batches of Polygoni Multiflori Radix Praeparata and 43 batches of raw products). Methods: The sample were
respectively mixed with acetonitrile, extracted by high speed homogenizer, concentrated, and added with analyte protectant
before GC-MS/MS analysis. For the MS, multiple reaction monitoring (MRM) was applied to collect data, and blank matrix
matching-analyte protectant standard method was used for quantitative analysis to increase the accuracy and improve the
peak shape. Results: The calibration curves of all targets showed good linearity with correlation coefficients>0.99. The
average recoveries for all target compounds ranged from 70.4% to 107.4%, with relative standard deviations<11.40%, which
met the requirements of trace determination. A total of 53 batches of samples were determined and the results showed that no
pesticide was detected in them. This indicated that the risk caused by pesticide residues in Polygoni Multiflori Radix was
low. Conclusion: This method is applicable to most of the banned pesticides, which is highly sensitive with high accuracy. It
can be employed to the screen and detect pesticide residues in Polygoni Multiflori Radix and can serve as a reference for the
detection of pesticide residues with matrix similar to Chinese medicinal material.
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®2 MEESPIBHRAGLEYH . EEBF. EEBEF. r. AEEER (LOQ) KEYZE

PE ok gmin wmmT 0wt bRl . nfgok‘i;/ IR /% [ RSD/%
N 4876 157.0>75.0 15 157.0>95.0 20 Y=1641.42X+397.37 0.9987  0.020 79.7 435
2 RN 5.925 106.0>66.0 8  106.0>39.1 20 Y=554.07X+194.98 0.9986  0.010 93.0 4.40
3 B 7.458 185.0>93.0 14 185.0>109.0 14  Y=1506.39X+672.40 0.9978  0.005 94.1 8.75
4 MR 12,654 2109>1829 10 210.9>139.9 22  Y=2221.40X+565.97 0.9990  0.020 80.6 7.05
5 REWL 16.003 126.1>83.0 6 126.1>55.0 14 Y=1249.91X+2420.52 0.9934  0.020 752 6.17
6 FIRA 16.024 306.1>264.1 8 306.1>206.1 14  Y=1381.17X+311.55 0.9988  0.020 82.9 8.97
7 ORLWE 18.994 199.7>157.8 5 199.7>114.0 14  Y=550.14X+1 582.53 0.9974  0.020 86.2 4.30
8 AN 19.848 151.9>116.9 15 196.9>180.9 5  Y=1291.54X - 497.93 0.9992  0.010 70.4 6.12
9 NHEHE 20259 283.8>248.8 24 283.8>213.8 28  Y=2432.28X+1014.28 0.9990  0.005 93.2 7.51
10 HPEsE 20.846 260.1>75.0 5 230.8>174.5 10  Y=464.08X+84.40 0.9996 0.010 78.6 7.02
11 aNANR 21545 181.1>145.1 15 218.7>147.1 23 Y=6350.90X+2 620.89 0.9989  0.010 80.2 9.43
12 R T mE 22,650 230.8>128.9 25 230.8>202.9 5  ¥=2026.82X+1 384.66 0.9985 0.010 78.9 6.98
13 HAMNIERE 23400 294.8>236.8 16 294.8>2648 12 Y=452.62X+152.50 0.9989  0.010 91.0 9.24
14 F L 24135 215.1>200.1 6 215.1>58.0 14  Y=435.26X+1341.79 0.9998  0.020 83.6 6.09
15 y- AN 24337 181.1>145.0 15 218.9>182.9 10  Y=4962.00X+2337.43 09991 0.010 80.2 9.36
16 Askws 25316 126.9>108.9 12 1269949 16  Y=185.62X+423.15 0.9981 0.010 75.4 5.23
17 BEEENE 25399 198.1>183.1 14 198.1>158.1 18  Y=1406.70X+771.66 0.9992  0.010 85.4 7.25
18 S 26.136 388.0>332.9 20 388.0>281.0 32  Y=2062.64X+518.62 0.9985  0.020 80.4 6.41
19 FERR 26.150 199.0>170.0 21  170.0>134.0 18  Y=1345.19X+914.45 0.9958  0.010 79.5 8.24
20 SR 26.179 125.0>47.0 14  125.0>79.0 8  Y=568.33X - 37.66 0.9995  0.020 85.5 8.15
21 BASAAN 26334 181.1>145.0 15 218.9>182.9 10  Y=4 742.37X+2983.32 0.9983  0.010 79.9 10.76
22 24 THE 26735 276.0>185.0 10 276.0>57.0 20  Y=1132.06X+186.30 0.9993  0.010 83.1 8.98
23 NATEE 26866 130.0>95.0 21  130.0>60.0 30  Y=1005.82X+185.45 0.9994  0.020 735 3.42
24 RS 27.148 265.0>194.0 23  265.0>203.0 23  Y=1436.80X+369.17 0.9991 0.010 83.2 6.32
25 ZMHRF] 27.057 285.0>212.0 12 285.0>178.0 14  Y=687.37X+167.99 09991 0.010 89.4 5.60
26 ZEfE 27.054 223.1>132.1 22 223.1>147.1 10  Y=1462.78X+769.34 0.9989  0.020 81.2 7.30
27 SNE 27279 162.1>120.1 18 162.1>147.1 15  Y=1445.74X+1 786.34 09916 0.010 928 6.88
28 HHE 27.829 188.1>160.1 10 188.1>132.1 18  Y=1588.40X+1 014.67 0.9984  0.010 92.0 8.78
29 8NN 28.111 181.1>145.0 15 218.9>1829 10  Y=4035.62X+1 083.18 0.9988  0.010 74.6 9.45
30 SCIGHI 28.099 262.7>192.7 30 262.7>202.7 20  Y=1648.31X+696.87 0.9992  0.010 83.0 5.23
31 HHEE 28.113 265.9>168.0 22 265.9>230.8 14  Y=246.52X - 223.34 0.9993  0.020 107.4 424
32 WZLEIEM 28388 285.9>93.0 22 285.9>270.9 14 Y=1092.88X+245.20 0.9976  0.010 87.5 8.37
33 R 29205 160.9>99.0 24 160.9>90.0 22 Y=861.65X+297.96 0.9990 0.010 82.5 9.21
34 MEETAHESL 29334 296.0>263.0 16  296.0>246.0 30  Y=1292.28X+196.81 0.9993  0.010 92.4 4.87

T ik

35 WIEESIAGBE 29394 264.9>249.9 14 264.9>93.0 24 Y=2504.96X+1 745.95 0.9950 0.010 91.5 5.96
36 HIEXIEREET  29.582 263.1>109.1 13 263.1>79.1 35 ¥Y=917.05X - 237.02 0.9991 0.010 104.4 7.56
37 TR 29.667 266.1>236.1 8 266.1>190.1 12 Y=858.19X+375.81 0.9951 0.010 91.5 7.10
38 HAEMEIERE  29.659 305.1>180.1 8 305.1>290.1 12 Y=679.32X+189.76 0.9922  0.020 83.0 9.42
39 K 29768 227.1>170.1 14 227.1>185.1 6  Y=833.39X - 14.15 0.9958  0.010 82.8 423
40 HFHER 29.872 249.2>190.1 8 249.2>146.1 22 Y=1037.69X+660.02 0.9979  0.010 83.9 3.83
41 FNWE 29912 238.1>162.1 12 238.1>133.1 26 Y=5636.62X+2 876.55 0.9972  0.010 73.7 3.88
42 E 30.198 198.1>82.0 14 198.1>110.1 10  Y=616.75X+6 684.56 0.9976  0.020 82.2 6.53
43 I 30575 208.1>181.0 10 208.1>127.0 14  Y=1821.06X+674.67 0.9986  0.020 79.1 5.65
44 RES} 30.983 257.1>100.1 8 257.1>72.0 22 Y=2478.53X+1228.59 0.9990  0.020 87.3 8.45
45 FURREIA 31137 420.0>351.0 18 420.0>255.0 32 Y=1914.91X+343.72 0.9982  0.010 84.5 3.96
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46 AU 31.141 277.0>260.0 6 277.0>109.1 14  Y=1013.86X+59.31 0.9985  0.010 82.5 11.24
47 SR 31111 173.1>99.0 14 173.1>127.0 6 Y=2430.19X+1 286.13 0.9986 0.010 87.9 5.57
48 U 31332 366.9>2129 35 366.9>332.0 20  Y=1195.11X+132.21 0.9986  0.010 82.6 3.75
49 SR 31473 290.9>109.0 25 290.9>80.9 30  Y=267.25X - 78.41 0.9987  0.020 75.5 2.98
50 =HAAMEEE 32,053 250.0>139.0 15 250.0>215.0 5 Y=2689.08X+1 332.08 0.9980 0.010 85.3 6.47
51 ZHIRR 32.440 252.1>162.1 10  252.1>191.1 8  Y=648.06X+260.36 0.9982  0.010 94.5 10.24
52 FHIESMIEE  32.654 240.9>198.8 5 240.9>166.7 10 ¥=990.29X+391.52 0.9999  0.010 79.1 5.85
53 G 32,578 278.0>109.0 20 278.0>125.0 20  Y=1696.38X+994.27 0.9984  0.010 88.2 473
54 FHE 32704 404.0>143.0 18 404.0>157.0 35  Y=997.01X+18.68 0.9994  0.010 81.9 8.46
55 SEHIwE 33.044 213.0>121.0 17 213.0>185.0 8  Y=3120.52X+1 088.75 0.9991 0.010 93.2 2.90
56 WEL 33.467 224.1>208.1 16 224.1>197.1 22 Y=3 040.49X+1 865.9 0.9969  0.010 88.2 6.41
57 IKHEBRRE 33.655 135.7>107.9 15 120.7>649 20  Y=6433.34X+2581.19 0.9972  0.020 83.6 9.43
58 THRE 33.659 176.0>147.0 13 176.0>134.0 13 Y=1406.57X+56.63 0.9993  0.050 91.2 10.75
59 e 34067 168.1>70.0 10 168.1>112.1 4  Y=3715.62X+2 059.27 0.9983  0.010 93.7 11.03
60 JEHAA] 34344 283.0>96.0 10 283.0>255.0 12 Y=1617.03X+667.71 0.9996 0.010 929 6.85
61 a-Bift 34480 240.8>205.6 15 240.8>169.8 25  Y=125245X+213.32 0.9989  0.010 83.6 8.49
62 THIZH 34997 243.0>187.0 10 243.0>2150 6  Y=1086.07X+196.80 0.9996  0.020 93.4 5.80
63 TNFEE 35381 262.1>202.1 10 262.1>174.1 18  Y=1830.37X+1 05636  0.9980 0.010 82.9 5.08
64 FRIRFHIR 35.674 383.0>255.1 22 383.0>213.0 32  Y=1789.37X+501.58 0.9988  0.010 81.3 7.61
65 WEEL 35708 258.0>175.0 8 258.0>112.0 28  Y=2528.97X+1380.12 0.9987  0.020 81.3 8.26
66 WEMIGEIE 35.976 448.9>428.9 20 448.9>402.0 34  Y=1499.05X+369.52 0.9982  0.010 91.1 11.12
67 pp-HEEIT 36369 2458>1759 30 245.8>220.0 25  Y=10352.28X+7198.07  0.9982  0.010 83.3 4.87
68 JKECHI 36.482 276.8>240.7 10 276.8>169.7 35  Y=858.47X+207.16 0.9987  0.010 82.6 8.00
69 MLEARKR 36409 282.0>2380 18 282.0>91.0 20  Y=1560.24X+952.16 0.9975  0.020 91.2 6.78
70 LAEFUEEE  36.620 361.0>300.1 12 361.0>252.1 23 Y=1177.45X - 263.16 0.9995  0.020 83.3 6.36
71 HBERE 36.836 173.0>145.0 14 173.0>95.0 26  Y=7 725.60X+4 164.44 0.9984  0.010 82.6 3.72
72 NI 37.185 336.9>266.9 14 336.9>3089 6  Y=1105.77X+457.41 0.9988  0.010 89.8 6.58
73 op-THIEHET 37.879 234.9>1649 25 237.0>165.0 20  Y=1169.86X+1 330.82 09911  0.010 89.7 521
74 NG 37.810 247.1>227.0 16 247.1>200.0 24  Y=770.21X+472.71 0.9949  0.010 92.4 8.90
75 HWILHAEE  38.443 226.9>91.9 10  226.9>167.8 10  Y=339.02X+21.39 0.9996  0.020 80.7 9.37
76 Sk IRH] 38.628 262.9>191.0 30 262.9>193.0 28  Y=444.26X+258.54 0.9976  0.020 91.5 7.40
77 e 39.195 268.0>232.0 12 268.0>149.0 24  Y=2320.54X+884.90 0.9988  0.010 90.5 5.24
78  BRFRE 39.568 201.8>138.7 28 282.8>201.8 15  Y=1460.51X+279.71 0.9989  0.010 71.5 9.90
79 REARR 39.864 206.1>116.1 7 206.1>131.1 14  Y=1049.81X+514.63 0.9969  0.020 80.7 3.71
80 pp - 40206 234.9>1649 25 237.0>164.9 25  Y=16 826.0X+10957.65 09971 0.010 79.6 4.12
81 FEfm R 40.112 290.1>118.0 14 290.1>204.1 6 Y=791.44X+230.94 0.9965 0.010 91.5 5.99
82 MK TANG 40275 248.0>182.0 14 248.0>1540 20  Y=2252.19X+595.76 0.9967  0.010 90.5 6.04
83 B-Hift 40440 194.8>1589 10 194.8>1247 30  Y=982.56X - 2.01 0.9966  0.020 85.7 4.96
84 pp-IMEET 41834 234.9>1649 25 2349>198.9 18  Y=1113495X+2531.32 09992 0.010 74.1 8.30
85 PIIRmE 42439 259.0>69.0 14 259.0>191.0 8  Y=I 882.43X+908.10 0.9981 0.010 83.2 8.69
86 M 42536 240.1>105.1 12 240.1>77.1 27  Y=731.37X+277.58 0.9989  0.010 922 10.89
87 WRIARAGR 42752 181.1>166.1 12 181.1>153.1 8  Y=1148571X+7435.14 09986 0.010 94.1 8.83
88 WiSMERERMEET  43.330 271.8>236.7 15  271.8>140.8 40  Y=3 106.46X+727.53 0.9992  0.010 85.8 7.78
89 fEEEEEAN 43350 278.0>109.0 20 278.0>153.0 11  Y=584.68X+109.99 0.9984  0.010 715 8.69
90  AH LN 43565 310.0>105.0 17 310.0>136.0 18  Y=513.86X - 137.54 0.9998  0.010 93.4 7.81
91 =M 44312 257.0162.0 8 257.0>134.0 22  Y=1311.29X+596.61 0.9988  0.010 79.7 10.61
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92 WEFER 44380 163.1>132.1 8 163.1>117.1 24  Y=3193.66X+1 667.02 0.9975  0.020 91.6 4.46
93 VR 44530 340.9>1829 18 340.9>1849 20  Y=2748.03X+1373.64 09984 0.010 83.2 7.73
94 HIEAIBR 45122 265.1>210.1 12 265.1>172.1 14  Y=733.15X+261.50 0.9969  0.020 85.6 7.43
95 SEEfK 45282 314.0>2450 12 314.0>56.0 22 Y=511.17X+205.14 0.9955  0.020 85.7 11.40
96 AT 46.344 164.1>107.1 14 164.1>135.1 8  ¥=3005.42X+1 270.92 0.9970  0.020 74.1 10.62
97 =AM 46.683 197.0>161.0 8  197.0>141.0 12 Y=1047.93X+150.21 0.9983  0.010 96.4 8.72
98 KILA 46.980 271.8>236.8 18 271.8>141.0 30  Y=4581.84X+1 585.19 0.9987  0.010 929 7.56
99 FRIH 47.026 171.1>71.0 16 171.1>85.0 16  Y¥=3310.49X+1 858.67 0.9966 0.010 90.5 6.02
100 UL g 48.139 357.1>256.1 10  357.1>229.1 14  Y=3282.74X+1 155.82 0.9978  0.010 89.0 6.71
101 ZHRINEEE  49.153 447.0>345.0 7 447.0>223.1 17 Y=65.80X - 32.68 0.9984  0.010 922 5.06
102 34T 50.839 183.1>168.1 14 183.1>165.1 14  Y=2565.86X+1 123.58 0.9979  0.020 94.2 3.06
103 FEREMRFR  50.891 361.1>288.1 12 361.1>261.1 12 Y=1613.44X+690.97 0.9964  0.010 75.4 7.96
104 HAEHZEEE  52.544 226.1>206.1 14 226.1>199.1 6  Y=441.05X+84.911 0.9948  0.030 91.4 5.39
105 BRERE 53.583 361.8>108.9 16 361.8>2258 14  Y=1173.71X+618.15 0.9952  0.010 74.6 9.87
106 SR g 53.964 163.1>127.1 8 163.1>128.1 8  ¥=6058.21X+924.44 0.9984  0.020 88.6 435
107 k4457 55376 163.1>135.1 10 163.1>107.1 18  Y=17175.19X+13461.95 0.9972 0.010 94.7 5.36
108 R R 55.640 372.1>299.1 14 372.1>272.1 10  Y=3 187.54X+1709.95 0.9958  0.010 90.7 5.50
109 FULEETH 56.964 419.1>225.1 6 419.1>167.1 12 Y=532.15X - 12.96 0.9981  0.005 932 1.51
110 WERE 57.224 342.1>140.1 14 342.1>112.1 28  Y=1 154.83X+993.76 0.9955  0.020 82.2 7.24
111 SRR 59.164 252.9>93.0 20 252.9>171.9 8  Y=643.43X - 86.80 0.9958  0.030 90.7 10.03
112 ZEBEMERME 59515 323.0>265.0 14 323.0>202.0 28  Y=2828.09X-1231.42 09981  0.002 83.3 5.89
113 W REE 62.964 344.1>183.1 24 344.1>329.1 16  Y=608.83X+166.97 0.9969  0.030 86.0 3.05
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VTR ) 25

2.2.1 IREX IS A H RS AR T R
L PRy o 7 S PR R T S T R T TR R A R 1 R
WWE, CIEESR, WA - 20 CukAE & A .
100 Flfe 25 a6 19 A FAe 2y, L 2R e 2454
TR 5 0T BE Sl 145 W JB vk 2 4 100~1000 ngmL ',
H A A 25 16 IR A X B 5 U TP R A R B R 500~
1000 ng-mL ',

2.2.2 SRR ECH BUZBERRNERO. 5 g,
I NE 25 mLfE % (AW, 20 mg-mL '); SHUL
FUEE0. 25 g, MUK 12. 5 mLiEfE, MMZEZE25mL (B
W, 10mg-mL "), A, BRIKGIF, #5), .
2.2.3 MRS EI A R B AR ECHE R R R
5g, B 100 mLilEH, MLl g, HHEMAL
i 50mL, 12000 r-min '5J3¢ 403 3 min, 3500 r-min '
B0 10 min (B5.02FE42 593 mm), M BV, UL
VEMZNE 40 mL, 293¢ 2 min, 3500 r'min '&5.[> 10 min
(BOPN93 mm), A 2 IR LW, 50 C
W AR 2 3~5 mL, H ORI E A ZE 25 mL &
- 1890 -

2.2

M, #25, RifE.
2.2.4 FHEIEBAEES WS AR B RY
5g, WHBFE, 100 mLidE T, #%2.2.30 F )y
Pl 2 PR TR W
2.2.5 HEFUR A XIS EIES IR R
TR A X B IR TRIE B, N2 1 32 o YRR A i 7 45 %
HEL i S AN TR] e i 2R 371 ) 356 J DG i VB 6 ) IR 3
(DAF X mmic, FimEmE 2, 4. 10, 30,
40 pg-L Y,
2.3 BRI E

3 SRS % i TS JU A R B R R 5 Ok TR
W R AR A4S 1.0 mL, K250 A BT A4 70 i
W0.3mL, JR%), 0.22 wm ihFLUE RS ug . K %%
BRI 1 WL A GC-MS/MS AE . Febrifi il
LRI A S o100 R 2 5k B B, LT iR
A% AR GC-MS/MS T 22 i 125 37 11 LI 1
2.4 JiiASFRIE
2.4.1 HFrfEMZ S E R TSR]0 o B A
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100 R 2B FRE

IREXT AW, A, DA o 0 JoT i vk
SRR R (X)) AU IR RO AR (Y), 2
FrifEMhide . G5 KRBT, AN Lk r KT
0.991, FHLMXRRL . BURA X B SHR, #
JERM RIS #e 2. 3T R ik e I, DAAH OCE 2 B
FAEMELE (S/N) SR 10« 1B A9 0T v B R X 28 o it
PR, AR L S v B v B R T R, 4
RWFE2,

2.4.2 PUCRRAEIMERE BT E 525 AR
A5 g, MAEREIRAGNBSER, 2.2, 2.3
TR I 9k A R S S O . nER 2 R, R
BIRE i3k 70. 4%~107. 4% (L4 HT 38X 875 i
B, BWhKF-H0.02mg-kg '), RSD¥/NT 11. 40%,
FFE AL BR BRI 2K

2.5 ELE

Xt 53 A L A 100 B A 25 AT T A, E
R 100 Fhfe 25 AR A o

3 itig
3.1 RAGSEIIIESE

H (PEZ8) 20204 MUAT DO, £E “0212
28 RO A T8 0 BT R ) T 24 A R R
o 33 R AR FHAC 25 I BREERLE™, 7E 2341 R 255K
B E R W E 2R H GC-MS/MS #il LC-MS/MS
XX S SEGHEATIN A o AW A AT S EE BT,
BB T RER 4> il GC-MS/MS I % 1Y 25 F 4
2, XMl R A A e KU A 2 AT i A s
W, 3 R SCHERIUE T R 2y A2y, L
SEER XA ok B R T nT REAEAE AR 25 R B (D
K SEOT ARG 20 RFCAEALAI AR, FERE N

Al & 278 3~ AR SR R BUR , & H P ARG
FEfR A AR, TRES X M 5 s ) o A/l
WEARELRI, FEASY, = LR ZLEIERN
7N TSR 2, AR 20 142 90 4FAC, skl
TEFRE O W AEE LM, 250 o b 322008 T 1 5
Y EME SR 255 B W IR E , OR
TEZ LT B 2 H A 7S 7S 7S L T T T B S 3
OREEAR T, BAh, A A OGRS, B
O HUE AR B . 080 . Skt
SIS v TR I M SR P AL IR S i TRE A
WR . AW MR PR PG RFEZE
PSR . TEAEEE . MR AR 2 AT
PR SHOP MRS T TS . SRR TR
B4 GC-MS/MS Al il %2 (250

3.2 TiAbHEAERE

XA BB A i B A BRI AR BE R BEAT T B
AL, ELHE 2N e 20 9% B e UL 32 BUR >R
HLB A #EATH AL . M IRICRET R, 3R Ts
5 BRI 60%~120%, FF A EImER ., fMH 5
NP, FETRBON T, AREFER A B SR OL
AR R T EOR . AR L ORI P
TR TR . FIERET AR, Rk
17 ZMRFE A AT, A8 S A 38, AT fiE
SNANAR T B —RE TG U, SRR S A P N B
AR GEIPORTR o A ISCAR Jh WL 5 T YD W) 1O {7
PHEDN FERE F i S ALAS IR, N TTEA T4 25 447
3.3 IrtriRA R B

FEF RN (matrix effect) | 12 fF1E T AR 255 &4
ME v, AR T B AR AT LAS i 20 53 %) H Bk
ST 53 AT ok R 1 A AR A ] S R AR A,
WK b EZ ) T LB 45 R ER . SR H GC-MS/MS
AT A 24 5% B A I I B B Ak Ny s g nm . HAT, 2l
FEJRARN ) B A A R TV FEAR R VR L R
an Al o WAL R AR L A HT R L AR AR AL
G0 (i EZHL) 2020 4F R 2341 A2 5% A
e R B S g S B ) LT i/l 5 9 S O [TAII N
WF5R IR R FH 7 3k X A 25 5% B3 e b A7 o0 b . 1
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