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& E: B89 RJU QUECHERS BARFREIA , H T8 & RORAH (18 — DUZAT — w5 0E 25 1 ks 40P Bt vk (Ultra
performance liquid chromatography-quadrupole-electrostatic field orbitrap high resolution mass spectrometry, UPLC-Q-
Orbitrap HRMS ) 4 37 PR B i 7 2 5 4% PR I R0 14 28 140 Fh25 W (0 43 BTkl Jride . F53E R o F R
FTERBRIREE — BEIREA .+ /\ B st & REI — S AL AR AT 20 OB AR A 0S4, (35 4L Waters BEH Cg
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SRR BB, B R AL Full MS/dd-MS®, e & FAPE S bRl 2 R MRk e i . SR AR
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QuEChERS combined with UPLC-Q-Orbitrap targeted rapid screening of illegally added
140 drugs in herbal tea

YANG Le, YI Hua-Juan, LIN Qiu-Feng, LIU Dan-Dan, ZHENG Yao-Lin, ZHANG Shu-Quan, WEI Zhi-Xiong"

( Dongguan Institute for Food and Drug Control, Dongguan 523000, China )

ABSTRACT: Objective Based on UHPLC-Orbitrap HRMS, combined with QuUECHERS pretreatment technology, a
rapid screening detection method was established to simultaneously screen and confirm 14 categories of 140 illegally added
drugs in herbal tea. Methods The sample was extracted with methanol, and purified by dispersed solid phase extraction
with sodium acetate and anhydrous magnesium sulfate, neutral alumina and octadecyl bonded silica gel, separated by a
chromatographic column Waters BEH C,5 (2.1 mmx50 mm, 1.7 pm), and gradient eluted by two independent mobile phase

systems: 0.2% formic acid water (V/V) solution~0.2% formic acid acetonitrile (¥/V) solution and water-acetonitrile, Full
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MS/dd-MS” mode was used to collect data, the standard curve was prepared by extracting solution from blank sample and the

external standard method was used for quantification. Results

The linear relationship of 20 representative quality control

compounds was good (+*>0.995) from 5.0 to 200 ng/mL mass concentration, the average recovery rateat the three levels of low,

medium and high is between 83.1% and 107.3%, the relative standard deviation is less than 15.6% and detection low limit is

between 0.2 mg/kg and 1.0 mg/kg. 165 herbal tea samples on the market were determined and results showed that twelve samples

were positive,the positive components were chlorpheniramine,acetaminophen, diclofenac sodium, ibuprofen, dexamethasone

acetate, erythromycin and florfenicol. Conclusion

The method has the advantages of simple operation, high sensitivity and high-

throughput screening. Is suitable for the detection of illegally added drugs in herbal tea and other health foods.
KEY WORDS: illegal addition; herbal tea; targeted screening; QUEChERS; UPLC-Q-Orbitrap HRMS
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Table 1 Mass spectrometric parameters for 140 compounds
Gy oy Tt et S e A Jﬁ%ﬂf&t FET1 FEF2 FHET3 {%%’ﬁl‘ﬁl
(m/z) (10°) (m/z) (m/z) (m/z) (min)
L PUrEHL

1 TR P Ok C4H,(N,0,S [M+H]" 215.04813 -1.69 156.01138 108.04439 92.04948 321
2 Tk e e C,oH,(N,0,S [M+H] 251.05959 -0.54 156.01138 108.04439 92.04948 4.08
3 Tt g P gk R C,H,,N,0,8 [M+H] 281.07037 0.30 215.09274 156.01138 126.06619 6.86
4 Ttk 227 C,,H,,N,0,8 [M+H]' 311.08109 0.76 156.01115 108.04462 92.04987 8.19
5 Tt e R A C,H,)N;0,8 [M+H]" 254.05942 0.11 156.01115 108.04462 92.04987 8.29
6 2 H A C;H,,N,0,8 [M+H] 277.06418 0.14 156.01138 108.04439 92.04948 9.70
7 il — 1 S g C,H.,N,0,8 [M+H]" 279.09106 0.16 124.08692 108.04439 156.01138 6.37
8 HARE C,,H;sN,O, [M+H]" 291.14523 0.22 275.11387  261.09822 245.10330 6.14
9 itk i e S b C,H;,N,0,S [M+H]" 301.07523 -0.48 156.01138 108.04439 92.04948 10.53
10 Tt e A T C;H,,N,0,8 [M+H] 277.06418 0.14 156.01138 108.04439 92.04948 9.70
11 SER C,H,;CIN, O [M+H] 479.12155 -0.04 462.09502  444.08446 154.04987 8.56
12 UIE7S Cp,H,,N,O4 [M+H]' 445.16034 -0.45 428.13400 98.06004 267.06519 6.83
13 EALEIS 3 Cp,H,,N,O4 [M+H]' 445.16034 -0.45 42813399  321.07575 267.06518 9.34
14 +HEH Cp,H,,N,0, [M+H]" 461.15512 -0.74 426.11834  337.07066 283.06010 6.44
15 KR ER C,H,,N,0, [M+H]" 458.19180 -0.82 441.16547  352.11755 337.09427 5.61
16 HAER C, H,,CL,N,0; [M-H] 321.00513 0.24 257.03346 194.04588 176.03532 9.57
17 HNER C,,H,;;CL,NO;S [M-H] 353.99789 1.06 209.02750 185.02779 119.05024 6.45
18 FHINER C,,H,,CLFNO,S [M-H] 355.99344 0.70 185.02724 119.04919 183.01157 8.43
19 AT EER C,sHyuN,0O(S [M+H] 407.22150 1.15 126.12780 70.06574 359.21744 5.58
20 EARE Cy,HiNO [M+H]' 734.46844 -0.10 158.11756 116.10699 98.09643 12.32
21 VAR S CyHN,O 5 [M+H]" 837.53119 -0.79 158.11736 83.04964 72.08136 15.87
22 N A C,,H(FN,0, [M+H]" 332.14062 0.38 288.15067  245.10847 231.05643 6.57
23 IR CsH,,FN,0, [M+H] 321.13577 0.07 277.14592 257.13969 234.10372 6.22
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(m/z) (10°) (m/z) (m/z) (m/z) (min)
24 WEVE C,,H,,F,N;0, [M+H] 352.14706 0.98 308.15692 265.11476 251.09905 6.66
25 s Na= C,HsFN,0, [M+H]' 320.14047 -0.09 276.15067  233.10847 256.14444 6.43
26 Kb A C,,H,,FN,0, [M+H] 334.15640 0.76 290.16632  233.10847 203.06134 6.53
27 EORI A CsH,FN;0, [M+H] 362.15100 -0.16 318.16123 261.10338 205.04063 6.32
28 L C,,H,,F,N,0, [M+H] 393.17371 1.11 349.18344 292.12558 251.08647 7.70
29 NHEWR TR C,,H,,N,0, [M+H] 304.14047 0.17 217.10840 189.07710 215.05654 5.55
30 25 FEmg C,4H,sCLLN,0 [M+H] 381.03262 0.93 125.01520 69.04514 193.05276 18.84
31 LB C;H,F.N,0 [M+H] 307.11121 -0.44 220.06802  238.07855 169.04597 7.43
32 FH i s C4HoN,0, [M+H]' 172.07159 -0.44 128.04546 82.05255 148.97687 271
33 HSE A C:HN,0, [M+H] 142.06113 0.19 112.06311 95.06037 97.00796 3.14
2. IR BT R PR BT AIE2
34 HERRANITY C,.H,;CLLNO, [M+H] 354.02966 0.63 214.04153 250.01816 278.01306 20.49
35 PAERAN AL C.H,CLNO,Na [M-Na-H]  294.00964 0.79 250.01939  214.04266 178.06506 19.82
36 AR C,,H, NO;, [M-H] 286.14493 0.20 24215526 212.14424 286.14526 19.65
37 FARINI7d C,H,,FO,S [M+H] 357.09586 0.94 340.09292  233.07625 248.09930 15.40
38 Wi C, H,sNO, [M+H]' 356.18600 1.05 192.10170 165.09014 177.07846 9.06
39 2 C,.H,,0, [M-H] 229.08662 -1.73 169.06430 158.03535 202.06294 14.29
40 FiTRE-ZA C,;H,;0, [M-H] 205.12263 -3.73 148.97591 177.09094 106.03988 19.47
41 PANiDs CH,.,0; [M+H] 255.10143 -0.57 237.09109 181.06461 209.09590 18.35
42 FLLIESF C,sH,;FO, [M-H] 243.08229 -1.60 199.09292 195.08121 179.08588 18.61
43 [EEMSAS CH,.0, [M+H]" 255.10150 -0.27 209.09590 105.03343 177.05445 17.11
44 X} A Sy C4H,NO, [M+H]' 152.07062 0.05 110.06010 93.03354 65.03875 2.93
45 5[5 = C,oH,(CINO, [M-H] 356.06952 0.03 297.05646 312.08026 255.04607 20.01
46 JE L& C;H,N,0,8 [M-H] 307.03931 -0.37 229.06213 78.98640 122.02512 18.98
47 ST C,H,CINO, [M-H] 167.98473 -1.10 132.00812 76.01792 — 11.04
48 FIBEHE C,.H;;N,0,8, [M+H] 352.04236 0.96 115.03290 141.01192 73.01120 17.23
49 Nk %5 R C,sH;;N,0,8 [M+H] 332.07001 0.17 95.06033 121.03965 164.08180 12.74
50 LRSS C,iH,sNO; [M+H]' 294.11243 -0.15 276.10229  234.09160 103.05452 19.56
51 R EAN C,,H,,F;N;0,S [M-H] 380.06870 0.22 68.99435 316.10629 276.09369 20.97
52 et C;H,F,0, [M-H] 249.03665 -0.88 205.04722 185.04092 157.04594 19.45
53 28T 2T CsH,0, [M+H] 229.12228 -0.11 171.08070 128.06219 — 19.72
3. ER
54 M2 v e C, H,,FO; [M+H] 395.18625 -0.48 225.12700  357.16910 147.08032 9.18
55 AL )2 C, H,0;5 [M+H] 361.20068 -0.74 163.11174 121.06479 105.06988 11.34
56 W Jers C,H,05 [M+H]' 359.18533 0.09 147.08036 171.08029 237.12700 11.30
57 ER AN C,H;,05 [M+H]' 363.21637 -0.63 121.06472 327.19527 97.06483 11.51
58 s fl KA C,,H,,FO; [M+H] 393.20703 -0.38 373.20092 355.19019 337.17955 13.55
59 HIFEKA C,,H,,FO; [M+H]" 393.20694 -0.61 147.08040 171.08055 237.12722 13.74
60 e 71 C,H, FO, [M+H] 43521783 0.22 121.06496  227.14282 213.12712 18.16
61 FE T AT R TR C,;H, FO, [M+H] 42321750 -0.57 239.14310 325.17981 181.10170 15.74
62 AR /N AL C,3H,04 [M+H] 401.19574 -0.32 147.08030 295.16900 171.08035 16.16
63 CINSE N C,3H3004 [M+H] 403.21158 0.14 163.11150 343.18982 121.06475 16.48
64 HFEK A 2 g C,,H; FO, [M+H] 435.21771 -0.06 397.20160 337.17940 291.17335 17.55
65 AR T R NG C,sH3,04 [M+H] 433.25864 0.38 345.20593 121.06450 309.18462 18.31
66 M4 A TS R TR C,HFO, [M+H]" 477.22827 -0.08 147.08032 321.14800 339.15870 19.54
67 N C,,H;,CIFO; [M+H] 455.19958 0.16 435.19328 359.14085 121.06479 20.64
4. 1k
68 N C,,H,,\NO, [M+H] 286.14362 -0.54 201.09056  229.08539 185.05933 1.69
69 PR SR C,H, NO, [M+H]' 340.15475 1.25 202.08586 324.12228 171.06746 8.91
70 TR C,H,,CLN,O [M+H] 277.08691 0.05 259.07633 203.01373 168.04488 7.42
71 VBT T C;H,NO, [M+H] 240.15930 -0.49 148.07569 166.08625 222.14886 2.72
72 IS FEAE R C,H;NO, [M+H] 334.23788 0.64 100.11210 72.08080 145.10120 14.70
73 ey CsH,sNO [M+H] 272.20096 0.25 215.14320 171.08051 147.08051 10.88
5. prad ek
74 ST C,H,,CIN, [M+H] 275.13107 0.45 230.07320 167.07300 202.04170 8.01
75 AT C,H,;,CIN,0, [M+H]" 383.15244 0.93 337.11069 267.08109 259.13554 15.71
76 FEEEE C,H, N [M+H]' 288.17471 0.11 96.08120 191.08549 58.06542 14.11
77 AUFRIH C;H, NO [M+H]" 256.16959 -0.01 167.08542 165.06978 152.06189 11.57
78 SR C,H,N,S [M+H] 285.14209 0.32 198.03724 86.09643 240.08357 12.92
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2R
2 ey P st S TR ﬁﬁiﬂ;ﬁ% FET1 FHT2 TET3 %%ﬁﬂﬂ
(m/z) (10°) (m/z) (m/z) (m/z) (min)
79 DY A C, H,5CIN,0, [M+H] 389.16241 -0.61 201.04643 166.07755 165.06978 14.91
6. PUmEES
80 SRIErE CH,N [M+H]" 152.14336 -0.16 135.11683 107.08553 93.06988 6.22
81 SRR C,H,N [M+H] 180.17432 -2.02 163.14806 81.06998 107.08554 10.83
7. HESR s )
82 fl ik C,,H,N;0, [M+H] 390.14478 -0.14 135.04430  268.10770 205.08832 15.57
83 SRR C, H;:N,O, [M+H]" 391.13986 -0.56 135.04400 269.10294 262.08612 13.85
84 RISV IR C,;H:,N,O,S [M+H]' 505.22281 0.08 99.09204 70.06575 487.21198 11.89
85 P HAR AR Cp,H;N(O,S [M+H]' 47521213 -0.15 58.06612 100.10000 283.11852 11.99
86 ZEBLPG HIARAE Cy;Hy,N,O,S [M+H] 489.22794 0.18 72.08141 58.06584 344.14763 12.30
87 fRHARE Cy;Hy,N,O,S [M+H] 489.22769 -0.32 169.09700 151.08653 312.15775 9.44
88 PR C,,H,,N,0,8 [M+H] 460.20203 1.58 344.14691 299.11292 169.09668 18.04
8. T BIFEAE
89 H IR C\oH 5N [M+H] 206.13995 -0.32 60.05592 105.06990 164.11825 5.05
90 T HXUIR C,H, N; [M+H] 130.10880 0.58 60.05595 71.06045 85.05092 0.87
91 L 22liAS C, H,;N,0,8 [M+H]' 446.18561 -0.09 321.10152 167.01624 131.06044 16.05
92 L 22Ex a3 CysH,N;0,8 [M+H] 324.13760 -0.11 110.09645 127.12350 153.10222 18.12
93 FHORA T ik C,HN,0,S [M+H] 271.11075 -1.26 74.09647 155.01617 119.06048 15.72
94 ke HIA Ik C,;H,CIN;0;S [M+H]' 494.15115 0.11 169.00512 369.06724 304.07350 20.36
95 2% C,,H,,N,0,8 [M+H] 491.23251 0.50 126.09146 352.13258 170.08125 20.76
96 1% 51 WA i C,;H;;N;0,8 [M+H]" 528.21637 0.17 404.11587 131.06042 167.01615 21.58
9. fiiBhENEZE
97 AFLIFE C\sH,,CINO, [M+H] 362.11520 -0.43 138.99452 121.06550 316.10958 18.01
98 Aeis DU C,H,,CIO, [M+H]" 361.12018 0.19 138.99456 233.03614 121.02867 23.47
99 Wi T CyH;,0, [M-H] 423.23929 1.08 321.17092  303.16015 101.05945 14.00
100 BARABTT C,4H;40;5 [M+H] 405.26358 0.07 199.14818 173.13263 143.08562 2223
101 FRMIT C,sHy0; [M+H] 419.27893 -0.64 199.14816 173.13252 225.16372 22.90
10. HBhRE 2
102 LG1B7N el C,H,sCIN;0,S [M+H]' 366.06732 -0.13 132.08078 91.05467 117.05746 13.49
103 AR C,H,CIN,0,S, [M-H] 295.95724 0.15 268.94640  204.98384 126.01027 5.01
104 IR e 17 CyH, N0, [M+H] 384.16696 0.86 95.01334 247.11893 231.08768 7.95
105 B IR C,H,N,0,4 [M+H] 267.17004 -1.03 125.01534 126.01866 139.03075 15.29
106 A RE C,H,CLN; [M+H] 230.02466 0.12 212.99800 186.98230 171.97110 4.62
107 Je R C,oH, N,O [M+H] 389.17099 0.72 195.09135 240.08885 193.07578 21.07
108 R C,H sNO;S [M+H] 218.08424 -1.36 70.06595 116.07094 172.07892 7.05
109 F Il Cy3Hy N0, [M+H]’ 609.28070 0.07 195.06512 174.09135 397.21220 15.99
110 (RSN C,H (N0 [M+H]" 347.12378 0.06 254.10460 195.09163 239.08134 17.47
111 M CaoH,sCIN,O5 [M+H] 409.15216 -0.78 377.12589  294.08939 238.06290 14.65
112 Je T H CsH, N, O [M+H] 361.13916 -0.69 315.09708  226.08609 329.11313 20.10
113 JE s - C, H,N,0, [M+H] 419.18118 -0.23 301.08154  287.07837 343.12875 20.65
11, B SE
114 PGP C,H,;,CIN,O [M+H] 285.07919 0.96 154.04173 193.08865 222.11500 16.85
115 SARE VG C,sH,,CIN,0, [M+H]" 316.04822 -0.42 270.05515 302.04488 241.05235 14.59
116 EeEVAILIRES C,sH,,CLN,0, [M+H]' 321.01910 -0.33 275.01332  229.05252 303.00824 14.77
117 YL PGP C,sH,,CIN,0, [M+H] 287.05804 -0.47 241.05231 269.04716 231.06800 14.08
118 FIETATRES CsH, N0, [M+H] 282.08737 0.18 268.08383 207.09126 180.08041 12.99
119 PR C;H,N,0, [M+H] 233.12849 0.19 174.09122 159.06770 143.07294 8.68
120 chiidar C,,;H,,NO, [M+H]" 278.21149 0.10 58.06613 260.20072 121.06500 9.28
121 FLoke P C,,H;sN,O [M+H] 306.13501 0.23 236.09287  264.12412 209.08194 12.62
122 R C,,H,,CIN,O, [M+H] 389.11197 -0.95 245.02224  217.02735 139.00562 732
123 SRS C,H,,CIN;O [M+H]" 300.09000 0.59 340.15463 84.08134 99.08083 8.90
12. AL
124 P C,;H,CIN M-+H] 280.18271 0.21 125.01542 139.03088 153.04652 15.80

125 NN SEFEPGAHE  C\sH,CIN M+H] 252.15132 -0.11 125.01585 139.03124 103.05453 14.91

126 N B2 H R A3 i C,H,,CIN M-+H] 266.16693 -0.26 125.01582 139.03125 103.05470 15.29
128 Tk CyH,,0, M-+H] 319.09668 0.59 225.05435 197.05962 141.06970 14.31
129 L v TTIE C,,H,;,NO, M+H]" 362.13837 -0.87 184.07529 226.08562 — 13.98

[
[
[
127 SEBL A H CsHyCIN [M+H] 294.19855 0.84 125.01530  103.05445 60.08157 16.72
[
[
[

130 fifbfe C,;HyN,05S M+H] 365.11673 0.44 240.13813 184.07562 156.08075 18.60




6 S e | EE
2R
. L e FiEiw2E FET FHT2 TET3 {4 B4 st ]
i Ty STt g it - e o
(m/z) (10°) (m/z) (m/z) (m/z) (min)
131 IS S/S C,,H,,CIN,0;S [M-H] 329.00082 1.17 285.01081 204.98383 126.01034 13.67
13. L RG22
132 PERKER T CioH NS [M+H] 253.12286 -0.50 95.06080 117.04822 82.04021 3.11
133 BEET CeH, 5N, 0,8, [M+H] 338.05179 -1.25 189.02583 155.03822 71.06087 2.88
134 T T C,;H,,N,0,8 [M+H] 315.14847 -0.23 176.04891 270.09079 130.05582 3.63
135 IR C,,H,,2N,0,8 [M+H] 346.12219 0.58 136.07559 180.04752 198.05809 8.07
136 EAA] C,,H,,CINO, [M+H] 426.16925 0.28 175.08651 147.05532 119.06010 9.92
14, BEIRFRZE
137 KA Cp,H,sNO, [M+H] 400.17599 1.34 267.10184  310.12006 341.13818 10.51
138 A T C,H,(N,0,S [M+H] 317.09555 0.35 162.00031 217.04279 261.03256 20.71
139 E ST C,,H,,Br,0; [M+H] 422.92209 -1.21 276.84875 173.05933 67.08896 22.77
140 AT C,;H,,NO,S [M+H] 286.11023 -1.85 244.06363  202.01677 184.99026 18.78
) 2.3
MR HHE R BE I B BE, S r R AR A R — B
2.1 ZORE S A R BR O R AR R 5T A GCB>AL-N>PSA>C ;.

SRHTHEE - 7K CHE - 7K. CHE -0.1% WK (V1) Wi
) —10 nmol/L g% 0.1% HERIK (V/V) ¥ .0.2% R 2
(V1v) —0.2% WK (VIV) WS Fhif shAR I R X 256 & 0
WA RGN N L HEAT T 5 48, 1 e i s A A IR Bk,
UG G B A R IR A G ) EEUR IR R R BUE R,
TSR 8 FH 2 HE E At P R B 45 Ak B 0 A A i 17 (R v T &4
15%, fHHFRIE BT &5 19 0.2% HER (V/V) /KIS RE S F3ER
SAE PR R, FE s 2 124 #ik G i i
SRR 0.2% HER MG (V1) —0.2% HiR/K (1), Hik
AT TR, ZEEA . IR ik, MR
55 6 iy SO R M T 2 A T me 15 B BB RRAIR, DLIAD 1. T B
B e s — K SRR TR SERE A, PRI 16 Fh i g7
Iy S B I — KVEN TS

2E07 IR B0.1%FEZIE-0.1%PEK O ZHE-0.1% P Ex1ommol/L P EAR

1.E+07
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1

Fig.1 Comparison of peak response values of selected compounds

in different mobile phase systems

2.2

PR 2. 50% HUEEK (V/V) H50% LMK (V1Y)
4 B R HE S AR ER O S AL S Y OIS T 5 55 4
A OIEAFERy, RERT | W T HelEaE 7 F 5 Wiy (ki i
BB, FEALA NIRRT, BESE 14 b & (ki
FAGEGH BURTR I . ST 5 R (o R B AT L S S
il 50% HImEK (V1) LB gy, DIESER T @Ry
LI 2.

Ll IS RREN IR R R BEIR S AR (1 : 4) EhEun), HEE
R GCBL AN, PSA Fil C KA 4 gkl e 3 5l il
U 0 P Tk T e BB TR 1 00 B 0 25 A B W B s e, 45
RBIRTCIE CNEIE 2 W B UAR], 8 25t 30 Mk G
Bk GCB 582 WM TEfdH IR AR BGA IR, AN IR B
TR 19 A PSA W KHER I 5555 14 R C g B4 SE VS5
24 B, TR EIBGX 3 FgH LRI, A e R A
PRI RIS, PSA X &R IS M RIS A — RIS 25
ARG WLBEE, TPTSCRA L 50%; AN XS PUFRZR IS [l R A
61.4%~82.5%; Cx XTPUF R A MR AR 74.8%~89.2% . A
DA P B, RS C s iRk, WO AN B K,

100 100

904 a 90 b
20 30
% 70 'g? 70
2 o £ o
2 50 2 50
T 404 & 404
= S ]
= 04 = 304
20 20
10 10
H——Tr—r—— o
0 2 4 8 8 10 0 2 4 § 8 10

RT(min) RT(min)

(a) chromatographic peak of famotidine in 50% methanol-water solvents.
(b) chromatographic peak of famotidine in 50% acetonitrile-water solvents.

2
Fig.2 Chromatographic manifestations of famotidine in different
solvents

2.4

HRMHC,MALNIRBEGH A Q:D A1) M (1:2)
X R AL AR, 2 AN B EL I ek, 3R &
F IR S W] BRI, PR g FT AN FCLE 2 1 A9TR
HRAR. BERIBAMAVHER 60, 90, 120, 150, 180 mg Hf
LA IR, HIRE BA RN 120 mg B, 7 17 #b s
Y46 B SRR 10% DL ERERL, IF HBEE IR SR A



Eoll M

R, . QuEChERS %54 UPLC-Q-Orbitrap HRMS ‘il [ % 5 i 4s vh AR B U AN 140 Fh24%) 7

HAYHGIN, XA G Y ISR R IR R 3 R A
2 150 mg 1180 mg A, IR LRGSR AL-E o S I = 28
Tl 44 Fh RIGEFT C g AT AN RS R (21 1) 90 mg HEAT
G B AH A AT
25

S35 50% FREEZK (V71) FEF P T B RO C bR o T 2%
F BRI, = HE bR R /AR RNR T B L X
BN P A7 7 RS I AT 115 SR BTG ERAE
B, A 26 LGP HLE/N T 0.85 SR SETII £ R

A A 0.85~1.15 Z &R 107 B (5L 76.4%), SMATm
FAAE—E R AR T 2 o3BT i FH B S 4
BORBCHIbTRHERT 2R
2.6

MALE DRI a2k . SR Es . BT s T sh A
RRFEIMLE A8, L 20 FRERMAL A WIE N i
feEw, WAk 2. il AL G WIR AR IR, BRRE
USRS W S A & W Jr e VA . RESC R M . 4T
AT PPN R 2R S A I o A S o 3k

2 20 (n=3)
Table 2 Regression equations, LOD, recoveries and RSD of 20 quality control compounds (#=3)
' EY FE AR I 2 Il ) 7 7 7 LOD(mg/kg) [T (%) RSD(%)
1. fEERESE 1 FTRE ST 1
1 Bt il — PP S s Y=1.42x10°X+2.88x10° 0.9984 0.2 98.4~106.2 3.7~8.9
2 SHR Y=1.05%10° X—9.22x 10° 0.9964 0.2 83.1~87.7 5.4~123
3 ARHE Y=5.56x10° X +1.70 x 10° 0.9963 0.2 92.3~102.5 3.6~8.4
4 % R Y=1.02x10° X +1.41x10° 0.9972 0.2 93.7~98.2 5.1~13.7
5 Fili 1% 2% Y=3.86x10° X—7.72x 10° 0.9980 0.2 99.2~102.1 3.2~5.7
6 LN A Y=3.28x10° X—5.47x 10° 0.9982 0.2 97.8~105.7 5.8~10.3
7 TARTED Y=9.18x10° X +1.19x 10° 0.9966 0.2 86.3~94.1 5.2~8.0
8 SRR Y=8.91%x10° X—2.86x10° 0.9980 0.2 91.0~97.2 4.2~9.0
9 ERENE Y=8.65x10° X +2.00x 10° 0.9945 0.2 87.0~92.2 3.3~7.9
10 flrss R Y=144x10°X—2.15x10’ 0.9976 0.2 91.1~104.7 3.1~84
11 22N T Y=2.68x10° X—1.18x 10° 0.9969 0.2 96.8~104.7 2.6~7.0
12 EFL IR Y=3.25%10° X—1.20%10° 0.9988 0.2 97.3~105.2 4.6~7.8
13 F i Y=3.43x10" X—2.03x 10’ 0.9985 0.2 94.4~98.7 2.5~6.3
14 HLPE Y=1.74%10° X +1.49x 10° 0.9968 0.2 90.3~96.9 3.9~8.9
15 PURRER T Y=1.19%10° X—1.72x 10° 0.9951 0.2 86.1~97.7 6.5~15.6
16 BoAKANIR Y=1.14x10° X—5.84x 10’ 0.9981 0.2 97.7~105.6 2.5~9.0
2. g A F 2 FTRE A4 2
17 AER Y=7.44x10° X—1.36x 10° 0.9976 0.2 97.8~106.8 5.5~8.2
18 JE &7 Y=8.62x10° X +1.04x10° 0.9973 0.2 100.9~107.3 4.7~13.0
19 KA T Y=2.32%x10° X—6.49x10° 0.9981 0.2 87.7~96.5 5.9~13.2
20 MR ZEK Y=121x10°X—1.73x10° 0.9981 1.0 92.8~105.2 6.8~10.7
27 IR, 20 MRS IR IR 83.1%~107.3%, RSD<15.6%,
271 KHEXFR L2 2,

JETI9 P 25 Jo 4 B T i) ki v 5 oy 2.0~200 ng/mL Y R 511
BARMERT, AR (V) SHREEFEGEIEE A, BEARAR (X) R
iR IE (ng/mL), 2/TEE S REE S TS . 20 F
LA YIIE SR BT 7 >0.995, WL 2.

272 Hdrk

TENIEARE S PO R B TR SR ER, HIH 1.3.2
BT RS IARIEI . A TS SRR B2 A B SR At A
T E S el e PRI AR L HARY , Rk BEXT I AE B2
12 N i B b S ks B 20 ATtk &b 1 Fh
BT BR 1.0 mg/kg, 19 R GRSy 0.2 mg/kg, WK 2,
273 EUREAHE R

K FHBIPE SRR i AT =K (1, 2 A S AR B s
S, REEAREMM LM E R, IR ACEIE 3 K, 4

2.8

X 165 ALV EAHE i il AW T 7 (9 5 kA TR, 12
HEBHPERE S & B, R Hh B o3 B B i a3 ok - SRR
0.823~4.20 mg/kg; X £ Bk 2 5L Wi 0.650~1819 mg/kg; XML 4%
M2 5 0.572~2.65 mg/kg; A1 i 25 3.88 mg/kg; Hh FE K A iy 112 g
2.40~23.1 mg/kg; 4175 % 1708 mg/kg FIFE T INE % 1.34 mg/kg.,
FErb U AR 2T R I oA DLARGE T i 2 b AR IR N 24540

3

AA5E 3T UHPLC-Q-Orbitrap HMRRS, 14k T QUECHERS
HIALHE R gl 55, e 20 FTHEAL G, @ T ISR
14 53550 140 FPARIE AN 259 ) 38 1) i 2 B3 e o 22 0y AR
TRTE, DB YERS, Al R S U R IR AR T TP MG 5 v PR 22
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