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Abstract: Goji berries and mulberries are susceptible to pest and pathogen invasion due to their
high sugar content and the impact of growth environment. Their quality and safety are primarily
influenced by pesticide residues and mycotoxins. This study has developed a simple, high-

throughput, and sensitive analytical method for the simultaneous determination of 172 pesticides
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and 11 mycotoxins in the medicinal and edible substances of goji berries and mulberries using an
improved QUEChERS method coupled with liquid chromatography-quadrupole-time of flight mass
spectrometry (LC-Q-TOF/MS). The sample was hydrated with 7 mL of purified water, and 10 mL
of 5% formic acid in acetonitrile was added as the extraction solvent, along with 4 g of anhydrous
MgSO, and 1 g of NaCl as extraction salts. The extract was purified using 400 mg of anhydrous
MgSO,, 150 mg of primary secondary amine (PSA), 100 mg of octadecylsilane (C,;), and 5 mg of
multi walled carbon nanotubes (MWCNTSs). The supernatant was dried under nitrogen, and the
residue was reconstituted in 1.0 mL of a methanol-water solution (3:2, volume ratio), homogenized
by ultrasonication, and filtered through a 0.22 pm membrane prior to analysis. Separation was
performed on a ZORBAX SB-C,, column (100 mmx2.1 mm, 3.5 pm) using a mobile phase consisting
of 0.1% formic acid in aqueous solution (containing 5 mmol/L. ammonium acetate) and 0.1% formic
acid in methanol. Detection was carried out using electrospray ionization in positive mode with full
ion MS/MS (All Ions MS/MS) scanning. Quantitation was achieved using a matrix-matched external
calibration method. The results showed that this method can effectively reduce matrix effects, and
183 compounds exhibited good linearity within their respective ranges, with linear correlation
coefficients (R*) greater than 0.995. The screening detection limits (SDLs) and limits of quantification
(LOQs) for 172 pesticides in goji berries ranged from 1 to 50 wg/kg and 5 to 50 pwg/kg, respectively.
For mulberries, the SDLs and LOQs ranged from 1 to 20 pwg/kg and 5 to 20 pg/kg, respectively.
Additionally, the SDLs for 11 mycotoxins in goji berries were between 1 and 20 pg/kg, with
corresponding LOQs of 5 to 50 pg/kg. In mulberries, the SDLs ranged from 1 to 10 pg/kg, while
the LOQs were between 5 and 20 pg/kg. Overall, the LOQs of 183 compounds in mulberries were
less than 20 pg/kg, and the proportions of pesticides and mycotoxins with LOQs less than 20 wg/kg
in goji berries were 98.3% and 81.8%, respectively. At the spiked levels of 1, 2, and 10 times LOQs,
the recoveries of 183 compounds ranged from 70.0% to 118.5%, 70.6% to 118.8%, and 71.2% to 119.0%,
respectively, with relative standard deviations (RSDs) all less than 20.0%. The intra-day precision
and inter-day precision of goji berries were 0.7%-9.8% and 1.0%-17.3%, respectively, whereas for
mulberries were 0.8%-9.9% and 1.5%-16.0%, respectively. This method was applied to detect pes-
ticides and mycotoxins in 15 batches of goji berries and 10 batches of mulberries, and a total of
16 compounds (including 13 pesticides and 3 mycotoxins) were detected with contents ranging from
5.61 to 622.47 png/kg. Both detection rate and average content of pesticides and mycotoxins in goji
berries were higher than those in mulberries. In addition, a preliminary risk assessment was
conducted on the neonicotinoid pesticides with high detection rates (acetamiprid and imidacloprid).
The results showed that the chronic dietary intake risk values (%ADI) of acetamiprid and imida-
cloprid in goji berries were 0.04% and 0.02%, respectively. Both values are below 100% of the ADI
in goji berries and are within acceptable limits. To ensure the safety and quality of goji berry and
mulberry products, it is necessary to enhance the management and storage condition control of
pesticides and mycotoxins. The results indicated that this method is simple to operate, highly

sensitive, and suitable for high-throughput qualitative screening and accurate quantification of
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multiple pesticide residues and mycotoxins in both goji berries and mulberries. This method can

provide reference for high-throughput screening of pesticide residues and mycotoxins in other berry

medicinal and edible substances. Furthermore, it can indirectly promote industrial upgrading,

facilitate the internationalization of medicinal and edible substances, and achieve a win-win situation

regarding health value and economic benefits through technological innovation and the enhancement

of standards.
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Table 1 MS information, screening detection limits (SDLs) and limits of quantitation (LOQs) for the 172 pesticides and

11 mycotoxins

Goji berry Mulberry
Compound lR./ Parent ion Production 1 Production 2 SDL/ Low SDL/ Low
min (m/z) (m/z) (m/z)
(pg/kg) (pg/kg) (pg/kg) (png/kg)
Acetamiprid (B 5 k) 5.4 223.0745 126.0105 90.0338 1 5 1 5
Alachlor ( F 1) 17.2 270.1255 238.0993 162.1277 1 5 5 10
Ametryn (55K i4) 12.5 228.1277 186.0808 68.0243 1 5 1 5
Azinphos-ethyl (25 £ #5) 16.0 346.0443 132.0444 232.9491 50 50 10 10
Azoxystrobin (W F#ig ) 15.9 404.1241 372.0979 329.0795 1 5 1 5
Benzovindiflupyr (43 4 5 7 14 ) 18.0 398.0640 400.0606 342.0805 1 5 1 5
Bifenazate (X2 Uk ) 16.6 301.1547 198.0913 170.0964 10 10 5 10
Boscalid (I i # i ) 16.0 343.0399 307.0633 271.0866 1 5 5 10
Bromuconazole (4 M) 16.8 375.9614 158.9763 306.9273 20 50 5 5
Cadusafos (B Z&#5) 18.7 271.0950 158.9698 130.9385 1 5 5 10
Carbendazim (£ # ® ) 3.9 192.0768 160.0505 132.0556 5 5 5 5
Carbofuran (5% [ &) 9.2 222.1125 165.0910 123.0441 10 10 5 10
Chlorantraniliprole ( 5% 5 2% ! it i ) 14.8 481.9781 450.9359 283.9216 10 20 10 10
Chlorfenvinphos (11 1) 18.2 358.9768 155.0468 204.9371 1 5 5 10
Chlorpyrifos (7 4E i) 19.4 349.9336 321.9023 197.9268 1 5 1 5
Chlorpyrifos-methyl ( HI 32 58 1) 18.5 321.9023 289.8760 124.9821 20 50 20 20
Chlorsulfuron (5 % ) 11.5 358.0371 167.0564 141.0771 20 50 10 10
Clofentezine ( U1 ) 18.2 303.0199 138.0105 102.0338 5 10 5 10
Clomazone ( 57 I & [ii ) 14.5 240.0786 125.0153 89.0386 1 5 5 10
Clothianidin (¥ Ht %) 4.7 250.0160 169.0542 131.9669 50 50 5 5
Coumaphos (17 ) 18.2 363.0217 226.9926 306.9591 1 5 1 5
Crotoxyphos ( M2 #) 16.2 332.1259 211.0365 193.0259 10 10 5 10
Cycloxydim (15 % [ifi ) 18.9 326.1784 280.1366 180.1019 5 5 5 10
Cyflumetofen ( T Mg ) 19.0 465.1996 448.1725 466.2028 1 5 5 10
Cyproconazole (4 [N P ) 16.8 292.1211 125.0153 70.0400 5 10 5 10
Cyprodinil (M 5 251 ) 16.9 226.1339 93.0573 210.1026 5 10 5 10
Diallate (#2%() 18.8 270.0485 272.0444 271.0509 10 20 10 20
Diazinon ( — W) 18.1 305.1083 169.0794 249.0454 1 5 1 5
Dichlorvos () 8.5 220.9532 224.1278 227.1740 5 10 5 10
Difenacoum ( {15 3%) 19.9 445.1807 257.1325 179.0853 20 50 20 20
Difenoconazole (i Ffl 371t ) 18.6 406.0721 408.0690 251.0021 1 5 1 5
Diflubenzuron (i H K ) 13.9 311.0393 158.0412 141.0146 10 20 10 20
Dimethachlor ( = Ffl % Jfi ) 14.0 256.1099 224.0837 148.1121 1 5 10 20
Dimethenamid ( — B W) 5 i ) 15.6 276.0820 244.0557 168.0842 1 5 5 10
Dimethoate ([R4) 5.1 230.0069 198.9647 170.9698 10 20 1 5
Diniconazole (/1) 18.5 326.0821 328.0799 327.0855 5 10 5 10
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Table 1 (Continued)
Goji berry Mulberry
Compound tR./ Parention  Production 1 Production 2 SDL/ Low SDL/ Low
min (m/z) (m/z) (m/z)
(pg/kg) (pg/kg) (pg/kg) (pg/kg)

Emamectin ( F 52 ik ] 4 6 22 8% H iR &k ) 19.4 886.5311 158.1176 868.5206 5 5 1 5
Ethametsulfuron ( Jii 5 fif [ ) 7.1 397.0924 196.0823 168.0510 20 20 10 20
Ethion (Z i #%) 19.3 384.9949 199.0011 170.9698 5 10 5 10
Ethoprophos ( K ki) 17.2 243.0637 172.9854 215.0324 1 5 1 5
Etoxazole ( Z #4) 19.7 360.1770 141.0146 304.1132 5 10 1 5
Etrimfos ( Z W i) 17.9 293.0719 265.0406 124.9821 5 10 5 10
Fenamiphos (%£5 i) 17.6 304.1131 217.0083 201.9848 1 5 1 5
Fenamiphos-sulfone ( #££E#iH) 11.6 336.1029 308.0716 266.0247 1 5 5 10
Fenamiphos-sulfoxide ( %k i 7 H ) 11.1 320.1080 233.0032 292.0767 1 5 1 5
Fenarimol (% 7 W% BE ) 17.3 331.0399 268.0524 259.0057 5 10 5 5
Fenazaquin (/4 1§ fit ) 20.4 307.1805 161.1325 57.0699 5 10 5 10
Fenbuconazole (Jfif 714 ) 17.5 337.1219 339.1194 338.1248 5 5 5 10
Fenhexamid (P 15 i ) 17.0 302.0709 97.1012 55.0542 5 10 5 10
Fenpropidin (%5 5E) 14.5 274.2529 147.1168 132.0934 1 5 5 10
Fenpyroximate (M i fig ) 19.9 422.2074 366.1448 367.1441 1 5 5 10
Fensulfothion (&) 13.9 309.0379 252.9753 234.9647 1 5 1 5
Fensulfothion-oxon (4 &) 7.3 293.0607 236.9980 218.9873 1 5 1 5
Fensulfothion-oxon-sulfone (% & WK ) 7.5 309.0565 252.9932 175.0150 5 5 1 5
Fensulfothion-sulfone ( FZ&#H ) 14.2 325.0328 268.9687 190.9914 5 5 5 5
Fenthion (£5#i#%) 17.9 279.0273 247.0011 169.0140 1 5 1 5
Fenthion-oxon (417 B ) 14.6 263.0501 231.0239 216.0005 1 5 1 5
Fenthion-oxon-sulfone (417 i i B4 ) 5.9 295.0403 217.0624 296.0430 1 5 1 5
Fenthion-oxon-sulfoxide ( % 1 i i W1 ) 5.7 279.0451 264.0216 262.0423 1 5 1 5
Fenthion-sulfone ({7 #R ) 11.7 311.0171 278.9909 124.9821 1 5 1 5
Fenthion-sulfoxide (f i i I 1) 11.2 295.0222 279.9987 278.0195 1 5 1 5
Flonicamid (F %& H B % ) 3.6 230.0536 203.0427 148.0369 20 50 10 20
Fluazifop-butyl (Mt R 5 5% ) 19.1 384.1417 282.0725 328.0791 1 1

Flubendiamide ( 57K H i ) 17.9 705.0125 530.9770 706.0135 5 5 5 10
Flufenacet (1 517 ) 17.2 364.0737 194.0976 152.0506 1 5 1 5
Fluopyram (Mt i 15 1% ) 17.0 397.0537 208.0136 173.0209 1 5 1 5
Flupyradifurone (5 MW I i ) 5.4 289.0550 291.0509 126.0097 5 5 5 5
Fluquinconazole ( 5 ¥ M ) 17.0 376.0162 349.0043 378.0129 10 20 5 10
Flusilazole (M%) 17.6 316.1076 247.0749 165.0697 1 5 1 5
Flutriafol (M E) 13.1 302.1099 233.0773 123.0241 10 20 5 10
Fluxapyroxad ( F M b ft 1 ) 16.4 382.0973 362.0922 342.0854 1 5 1 5
Fonofos (Hh 1 i ) 17.9 247.0375 137.0184 108.9871 10 20 10 10
Fosthiazate (M) 12.0 284.0538 227.9909 104.0165 1 5 5 10
Fuberidazole (% f#7°) 4.8 185.0709 156.0682 157.0760 5 10 5 10
Haloxyfop (FiMt AR ) 17.8 362.0401 316.0347 288.0022 10 20 5 10
Haloxyfop-methyl (F I i AR 7% ) 18.6 376.0546 316.0352 378.0538 1 5 1 5
Heptenophos (P4 ) 13.8 251.0234 127.0155 109.0049 1 5 1 5
Hexaconazole ( T M) 18.2 314.0825 316.0790 315.0848 1 5 5 10
Hexythiazox (g &5 fii ) 19.5 353.1085 228.0240 168.0570 10 20 10 20
Imazalil ({15 W) 12.5 297.0550 299.0526 158.9761 1 5 1 5
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Table 1 (Continued)
Goji berry Mulberry
Compound tR./ Parention  Production 1 Production 2 SDL/ Low SDL/ Low
min (m/z) (m/z) (m/z)
(pg/kg) (pg/kg) (pg/kg) (pg/kg)
Imidacloprid (At b ) 4.6 256.0596 209.0589 175.0978 5 10 5 10
Indoxacarb (i L&) 18.7 528.0780 293.0319 218.0417 5 10 5 10
Ipconazole (Ffi 1) 19.2 334.1681 70.0400 125.0153 5 5 5 10
Isazofos (G M) 16.8 314.0490 162.0424 272.0020 1 5 1 5
Isocarbophos (/K Ji B i ) 13.7 312.0433 269.9950 236.0077 5 5 1 5
Isoprothiolane (F&Ji & ) 16.4 291.0719 231.0144 188.9675 1 5 5 10
Isoproturon (5 ) 13.0 207.1492 72.0444 165.1022 1 5 5 10
Kresoxim-methyl (i g ) 17.8 314.1387 222.0913 235.0754 20 20 10 10
Malaoxon ( &7 % ) 10.4 315.0662 127.0390 99.0077 5 10 5 5
Malathion ( 3. i # ) 16.4 331.0433 127.0390 285.0015 5 10 5 5
Mecarbam ( KI5 i ) 17.1 330.0593 226.9960 142.9385 5 10 1 5
Mepiquat ( F UK §5 0.7 114.1283 98.0968 58.0658 10 20 10 20
Metalaxyl ( F1 5§ %) 13.7 280.1543 220.1332 192.1383 5 10 5 10
Metamitron (41 R ) 5.0 203.0927 175.0978 104.0495 20 20 5 5
Metconazole (I ms) 18.2 320.1524 70.0400 125.0153 5 10 5 5
Methamidophos ( H! i ) 1.9 142.0086 94.0052 124.9821 10 20 5 5
Methiocarb ( ! &) 15.3 226.0900 169.0678 121.0650 20 20 5 10
Metrafenone (7 il ) 18.4 409.0645 226.9702 209.0808 5 5 5 5
Metribuzin (1% 5 fiii ) 8.3 215.0961 187.1012 84.0808 5 5 1 5
Metsulfuron-methyl ( i [ ) 10.1 382.0816 167.0564 135.0441 20 50 20 20
Molinate (AR % &) 16.2 188.1104 126.0913 55.0542 10 20 10 20
Myclobutanil (JIf &™) 16.7 289.1215 125.0153 70.0400 5 10 5 10
Novaluron (8 Bt %) 18.8 493.0196 158.0412 141.0146 20 50 10 10
Omethoate (4 /RH) 2.8 214.0297 182.9875 154.9926 5 10 1 5
Oxadixyl (B R ) 7.8 279.1339 219.1128 133.0886 10 10 5 10
Oxydemeton-methyl (I B i ) 5.7 247.0222 169.0083 109.0049 20 50 5 5
Paclobutrazol ( £ L) 16.3 294.1368 70.0400 125.0153 5 10 5 5
Paraoxon-ethyl (%} %) 12.8 276.0632 220.0002 174.0076 1 5 1 5
Paraoxon-methyl ( F 3 X} 4 i ) 7.4 248.0319 202.0389 109.0049 5 10 1 5
Penconazole ( J¥, 4 M) 17.9 284.0716 158.9763 70.0400 1 5 1 5
Pendimethalin ( —F [ % ) 19.5 282.1448 212.0666 194.0560 20 20 20 20
Penthiopyrad ( {1 1% ) 17.9 360.1362 276.0413 256.0350 1 5 1 5
Pethoxamid (/i %) 17.3 296.1412 250.0993 131.0855 1 5 1 5
Phorate-oxon (4 F $: %) 14.1 245.0428 75.0268 239.1492 10 10 10 10
Phorate-oxon-sulfone (% H! £} ) 5.9 277.0337 127.0150 110.9664 5 10 5 5
Phorate-oxon-sulfoxide (% H $1 5 W1 ) 5.5 261.0385 243.0270 153.0128 5 10 5 10
Phorate-sulfone ( H $E@EI) 12.6 293.0097 247.0215 171.0230 10 20 5 5
Phorate-sulfoxide ( H! £ 7 11) 12.3 277.0150 199.0011 170.9698 5 10 5 5
Phosalone (fR 7% i) 18.3 367.9941 181.9998 110.9996 1 5 1 5
Phosfolan (#i¥55) 6.9 256.0217 227.9907 139.9563 1 5 1 5
Phosfolan-methyl ( H 3 i BR i ) 4.1 227.9911 167.9873 109.0044 1 5 1 5
Phosphamidon (i) 8.2 300.0762 174.0678 127.0155 1 5 1 5
Pirimicarb (1% &) 7.4 239.1503 182.1288 72.0444 1 5 1 5
Pirimiphos-ethyl (1 ) 19.2 334.1349 198.1059 170.0746 1 5 1 5
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Table 1 (Continued)
Goji berry Mulberry
Compound tR./ Parention  Production 1 Production 2 SDL/ Low SDL/ Low
min (m/z) (m/z) (m/z)
(pg/kg) (pg/kg) (pg/kg) (pg/kg)
Pirimiphos-methyl ( ¥ 3 1 i i ) 18.2 306.1036 164.1182 108.0556 1 5 1 5
Prochloraz (Bf i fiic ) 18.2 376.0381 307.9988 309.9951 1 5 1 5
Profenofos (14 R ) 19.0 372.9424 302.8642 3449111 1 5 1 5
Propachlor (7 HJi%) 13.1 212.0837 170.0367 94.0651 5 5 1 5
Propanil (F#) 14.7 218.0134 161.9867 127.0178 5 10 1 5
Propargite (K4 ) 19.7 368.1886 231.1743 175.1113 5 10 1 5
Propiconazole (N ¥ ) 18.2 342.0771 158.9763 69.0699 10 20 5 5
Propoxur (7% &) 8.8 210.1125 111.0441 168.0655 50 50 10 10
Prosulfocarb (%5 J}) 18.9 252.1417 91.0542 128.1070 5 10 5 5
Pyraclostrobin (i M ik g ) 18.3 388.1059 194.0812 163.0628 1 5 1 5
Pyrazophos (it B ) 18.4 374.0934 222.0873 194.0560 1 5 1 5
Pyridaben (i 52 ) 20.2 365.1449 309.0823 147.1168 10 20 5 10
Pyrimethanil (/%% i ) 13.1 200.1182 168.0682 182.0838 10 20 5 5
Quinalphos (M7 ) 17.7 299.0614 271.0301 242.9985 1 5 1 5
Quinoclamine (K #: i) 17.0 208.0160 172.0393 126.0338 10 20 5 5
Quizalofop (MR R ) 17.6 345.0639 299.0569 273.0404 10 20 5 10
Rotenone (£ i ) 17.7 395.1489 213.0910 191.0703 5 10 5 10
Saflufenacil (7 W fifh il ) 15.5 501.0617 459.0151 349.0001 10 20 5 10
Spinetoram (Z, 3L R HEK) 18.9 748.4994 748.5001 142.1226 1 5 1 5
Spirodiclofen (12 &g ) 19.9 411.1124 313.0393 212.9505 10 20 10 20
Spirotetramat (12 H Z,if ) 17.3 374.1962 330.2064 302.1751 5 5 1 5
Spiroxamine (1% ¥4 5 i ) 15.9 298.2741 144.1383 100.1121 1 5 1 5
Sulfotep (¥ M) 17.9 323.0300 171.0239 294.9987 1 5 1 5
Sulfoxaflor (4 IE d1 ke ) 11.1 278.0569 174.0517 154.0452 20 50 10 10
Tebuconazole (/& [ ) 17.9 308.1527 310.1498 309.1552 1 5 1 5
Tebufenpyrad (it & % ) 19.2 334.1681 117.0209 145.0522 5 5 1 5
Terbufos (F§ T i) 18.6 289.0514 103.0576 57.0699 5 10 10 20
Terbufos-oxon-sulfone (% 4% T #i B ) 8.0 305.0635 249.0018 230.9912 5 10 5 10
Terbufos-oxon-sulfoxide (%45 T BN ) 7.4 289.0700 171.0239 142.9922 5 5 1 5
Terbufos-sulfone (45 T BN ) 15.2 321.0412 171.0240 275.0536 5 10 1 5
Terbufos-sulfoxide (45 T # i WA ) 15.3 305.0465 187.0010 158.9694 5 10 1 5
Tetrachlorvinphos (% HU ) 17.7 364.9065 203.9293 238.8982 1 5 1 5
Tetraconazole (U 5 ik M ) 17.2 372.0290 374.0250 158.9752 1 5 1 5
Thiabendazole (Wg i &) 4.5 202.0433 175.0324 131.0604 1 5 1 5
Thiacloprid (g H1 k) 6.3 253.0309 126.0087 90.0338 5 10 5 5
Thiamethoxam (15 H1 1% ) 3.8 292.0266 211.0648 181.0542 5 10 5 5
Thiobencarb (R % J}) 18.4 258.0714 125.0153 100.0757 1 5 1 5
Thiophanate-methyl ( H! 357 i 72 ) 8.9 343.0529 151.0324 311.0267 1 5 1 5
Tralkoxydim ( = H Z& 51 i ) 19.6 330.2064 284.1645 285.1723 10 10 5 10
Triadimefon ( =P ) 16.7 294.1004 197.0714 225.0659 5 5 1 5
Triazophos ( = M) 16.9 314.0723 162.0662 119.0604 1 5 1 5
Triazoxide (K1 ) 11.2 248.0327 250.0299 149.9974 1 5 1 5
Trichlorfon (F M) 5.0 256.9299 220.9532 109.0051 10 10 1 5
Tricyclazole ( =) 7.1 190.0433 136.0215 163.0324 1 5 1 5
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Table 1 (Continued)
Goji berry Mulberry
Compound tR./ Parent ion Production 1 Production 2 SDL/ Low SDL/ Low
min (m/z) (m/z) (m/z)
(pg/kg) (pg/kg) (pg/kg) (pg/kg)

Tridemorph (- =1k ) 18.0 298.3104 98.0964 130.1226 1 5 1 5
Trifloxystrobin (fI5 &) 18.7 409.1370 186.0525 145.0260 1 5 1 5
Triflumizole (J5FA ) 18.8 346.0920 278.0547 280.0524 5 10 1 5
Warfarin (72 ) 16.2 309.1121 251.0703 163.0390 5 5 1 5
Aflatoxin B1 (# i ## £ B1) 9.6 313.0700 285.0741 269.0432 1 5 5 10
Aflatoxin B2 (# i # % B2) 8.6 315.0862 259.0583 287.0891 1 5 1 5
Aflatoxin G1 (# & HE X G1) 7.6 329.0638 243.0629 215.0682 1 5 1 5
Aflatoxin G2 (# il % & K G2) 6.9 331.0807 313.0709 285.0760 10 10 10 10
Alternariol monomethyl ether 17.0 273.0757 258.0523 230.0574 20 50 5 20
(2 4l 760 By 0 FF k)

Beauvericin ( [ & %) 20.0 784.4168 244.1335 262.1445 5 5 5 5
Enniatin B (47 H % B) 19.3 640.4168 527.3354 196.1343 5 5 5 5
Ochratoxin A (# T FEE A) 16.4 404.0895 239.0098 220.9990 10 20 5 10
T-2 toxin (T-2 & &) 15.7 484.2541 215.1063 185.0960 10 10 10 20
Tentoxin (B %) 14.4 415.2340 358.2125 302.1499 5 50 5 20
Zearalenone ( K 7k B i i ) 16.6 319.1540 283.1309 301.1413 10 20 10 20
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Fig.1 Total ion chromatogram of standard solution of the 172 pesticides and 11 mycotoxins
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Fig.3 Effect of different extraction solvents (acidity and volume) on the recoveries of compounds
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Fig.6 Effectof different dosages of MWCNTSs on the recoveries of some compounds with planar structure in mulberries (n=3)
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Fig.7 Distribution of matrix effects (ME) of the 172 pesticides and 11 mycotoxins in (a) goji berries and (b) mulberries
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0.5%~15.4%. FEH 3 AU K 0 2 [ % 43
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RSD i [~ 0.5%~14.4%. i i 75 — K P9 Fl % 22 3
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Table 2 Detection of pesticides and mycotoxins in 15 goji
berry and 10 mulberry samples

Detec- MRL'/
Compound Matrix tion Content/ (mg/

rate/% (ne/ke) kg)
Acetamiprid goji berry  40.0 13.44-581.58 2
Carbendazim goji berry  20.0  67.95-622.47 1
Difenoconazole goji berry  13.3 14.47-21.64 /
Imidacloprid goji berry  26.7  28.01-139.95 1
Paclobutrazol goji berry 6.7 11.70 /
Propargite gojiberry  13.3  70.61-114.11 10
Pyraclostrobin  goji berry 6.7 72.13 /
Spirodiclofen goji berry 6.7 21.32 /
Tebuconazole gojiberry  13.3  29.56-182.98 /
Thiamethoxam goji berry 6.7 186.84 0.5
Thiophanate- goji berry  20.0 10.78-22.50 /
methyl
Aflatoxin B, goji berry  33.3 6.82-31.57 /
Tentoxin goji berry  26.7  54.75-180.07 /
Dichlorvos mulberry 10.0 36.79 0.2
Trichlorfon mulberry 10.0 14.19 0.2
Beauvericin mulberry  20.0 5.61-148.98 /

*GB 2763-2021.
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J& A% HUFR) (A0 455 & HL K RN At Honk ), 401 5 40.0% A
26.7% , 3X W] 58 5 7E M AR AR o B e S A o ] fe
A 5o HiAy o Rl 24 B W2l 155 | v Hin g R il e
AN R A TE R 3 R RE 5 A b R DA A AR v B I
BRI A OG o AWK Y BB B R UL AFB, b &
(K 2R 33.3%) o (19 1 A, B AR TR [ i o il
SE A RC % R 3 d KR B PR A AR o R AR AR
A P IR AFB, % i OO 1 R FLE I 10 wg/kg
FREFRE. 10 TEN 76 4 It M AT KE & oG i, 46
HH A2 (26.7% ) ALK H 75 1 (54.75~180.07 pg/kg)
A5 5 0E . BRI B 10 Lk S EERE 5 b, Jh G
W2 e 2 OB R B AL L B R R
(BEA) , H v 2 Ffe 25 5% ¥ & = 35K F GB 2763-
2021 B 1 fie R 8% BA B o (E , AH 63 2 A T
BEA 19 £ S8l 20%, ki % 5O 5.61~148.98
pg/kg, 0% L B 3 3 R 76 AH OC 1k AL ik A P B
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