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Abstract: Objective A qualitative and quantitative method was established for the simultaneous detection of 60
mycotoxins in nuts and dried fruits. Methods Peanuts and raisins, two typical food substrates rich in fat and sugar, were
pre-processed by QuEChERS technique (900 mg MgSO,, 150 mg PSA, 150 mg C,) , and analyzed by ultra-high
performance liquid chromatography-high resolution mass spectrometry (UPLC-Orbitrap/MS) with full scan and data-
dependent scanning (dd-MS*) mode. It was qualitatively determined by the retention time and accurate mass of
mycotoxins, the chromatographic peak area was quantified, and the fragment ion information was used for confirmation.
Results The results showed that the pH value of the extraction solution significantly affected the dissociation state of
mycotoxins, which in turn affected the recovery rate. The interference of components such as carbohydrates and lipids in
the sample was effectively removed by QuEChERS purification, and the accuracy of qualitative and quantitative analysis
was improved. A blank matrix-matched standard curve was used for calibration to reduce the matrix effect and meet the
quantitative analysis requirements. The mycotoxins had a good linear relationship within their respective mass

concentration ranges (correlation coefficient R*>0.95) , and the recoveries were 60%-120% with relative standard
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deviation less than 20%. The other seven mycotoxins with R* less than 0. 95 can be qualitatively analyzed. Conclusion

Compared with the detection method based on triple quadrupole mass spectrometry, the high-resolution mass spectrometry

method is easier to quantify, and there is no need to optimize the parent ion, product ion and collision energy for the target

one by one, which can effectively reduce the difficulty and time consuming for multi-target analysis. The method has high

sensitivity, accuracy and reliable results, and is suitable for the qualitative and quantitative analysis of 60 mycotoxins in

nuts and dried fruits.
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Table 1 Name, CAS number, retention time, mass spectral parameters and methodological data of compounds
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B A/Da  [8]/min BiEH/MDa  FETF1I FETF2  TET3 (ngrke) (pg/kg)
#MEER B, 1162-65-8 313.070 66 10.33 [M+H]"  313.070 37 285.074 46 241.048 66 269.043 43 0.9982 0.135 0.270
wi TR B, 7220-81-7 315.086 31 10.11 [M+H]"  315.08594 287.090 18 259.059 02 297.07440 0.9458 0.3 0.6
WA TER G, 1165-39-5 329.065 58 9.76 [M+H]"  329.06531 243.064 24 283.058 81 311.05374 0.9964 0.075  0.150
HMEREE G, 7241-98-7 331.08123 9.46 [M+H]" 331.08020 285.074 83 245.08005 217.08534 0.9972 0.083  0.165
Pty M, 6795-23-9 329.065 58 9.54 [M+H]"  329.065 67 273.07538 259.059 54 229.04924 0.9823 0.1 0.2
MR A 303-47-9  404.089 54 12.28 [M+H]"  404.08926 239.009 92 257.070 36 341.056 30 0.999 2.5 5.0
it th 75 % B 4825-86-9 370.128 51 11.56 [M+H]"  370.128 00 205.049 01 223.05952 187.03854 0.9998 2.5 5.0
M EER C 4865-85-4 432.120 84 13.16 [M+H]"  432.120 64 257.020 23 239.009 75 358.08264 0.9979 1.25 2.50
iidiliE S 16281-39-3 257.021 13 10.15 [M+H]"  257.021 00 239.009 66 193.004 43 137.01482 0.9994 2.5 5.0
i T R 67-99-2  327.046 77 10.33 [M+H]"  327.046 30 245.090 84 111.054 89 227.08002 0.9991 2.5 5.0
1 Hh 75 R 10048-13-2 325.070 66 12.54 [M+H]"  325.070 40 310.046 11 281.043 52 297.07477 0.9987 5 10
E P
REHEE B, 116355-83-0 722.395 75 11.02 [M+H]"  722.39557 334.310 67 352.321 17 159.028 44 I 25 —
Rp— " R
REBHE B, 116355-84-1 706.400 83 11.83 [M+H] 706.400 70  336.326 45 318.31577 354.33752 e 5 —
o E Pk
REHEE B, 116355-84-1 706.400 83 11.44 [M+H]"  706.400 12 336.32596 318.31537 354.336 46 I 25 —
J
St 8 R 23110-15-8 459.237 72 12.99 [M+H]"  459.237 12 131.048 80 177.054 08 413.23335  0.997 5 10
7E Pk
HT-2 5 % 26934-87-2 425.216 99 13.83 [M+H]" 42521704 365.192 08 281.13470  89.059 49 e 25 —
T-2 Py fist 34114-99-3 316.175 46 5.47 [M+NH,]" 316.17529 187.111 65 147.079 97 105.069 57 I 25 —
T-2#H &K 21259-20-1 484.254 11 11.74 [M+NH,]" 484.254 06 185.09554 215.10593 169.10065 0.9985 1.5 3.0
7Pk
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i s k7D 383.170 65/ [M+H]"/  383.170 14/
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= T A .
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15- & T i 4
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Bt 5 I 295.118 71/
. N 51481-10-8 6.73 [M+H]"  297.13281 125.05939 175.07495 203.10609 0.9977 2.5 5.0
e 71 I T 297.133 26
5 5 ) : et
. 23282-20-4 357.119 11 5.10 [M+H] 357.119 02 281.102 14 191.070 53 203.070 82 25 —
] Vi
LHER AT
88054-24-4 281.138 35 6.73 [M+H]"  281.13794 159.079 94 187.111 13 105.069 56 0.9947 10 20
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FerR UMY BE  23452-05-3 273.07575  12.63 [M+H]"  273.07569 167.048 83 184.051 83 199.07522 0.997 5 10
i % 28540-82-1 415.23398  11.39 [M+HT"  415.23392 312.169 80 132.080 58 256.18015 0.9989  1.25 2.50
41 22 i A A N
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SRS 518-75-2  251.091 4 10.99 [M+H]*  251.09149 233.080 09 205.08540 191.069 64 09983 2.5 5.0
HHRMR 90-65-3  171.065 19 7.78 [M+H]"  171.06520 125.05937 114.971 18 110.03599 09982 2.5 5.0
HEMBEWM  71751-77-4 434.182 28 9.95 [M+H]"  434.18240 261.076 42 289.071 17 334.09250 0.9934 5 10
W HE L 25425-12-1 403.21152 1233 [M+H]*  403.21146 139.03859 83.049 02 297.14694 09976 2.5 5.0
EH 24280-93-1 321.13326  10.60 [M+H]"  321.13321 207.064 82 177.054 37 159.04820 0.9984 2.5 5.0
S E C 58735-64-1 390.19245  10.64 [M+H]"  390.192 60 193.071 72 322.12921 165.076 86 0.9902 10 20
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WE TR R N
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2 AR T
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H M W]
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=
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3 i i 113-15-5  582.271 10 9.90 [M+H]"  582.271 08 223.122 60 208.07539 268.14383 0.9973 5 10
WHHER 57186-25-1 436.24258  13.45 [M+H]*  436.247 74 130.064 77 182.09590 421.21884 09972 2.5 5.0
EEEEE R 12771-72-1 51223913 1279 [M-H,0+H]' 4942269  352.1287 255.0810 227.0817 0.9703 10 20
REHHEE 19545-26-7 429.15494  10.46 [M+H]"  429.154 60 295.096 37 283.096 41 313.10696 0.9922 5 10
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Figure 5 Fragment ion information of ochratoxin-A in the sample
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