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Fig. S1 The total ion current (TIC) profiles of three mycotoxins using LC-MS/MS analysis in MRM mode: 313.2→285.1 (CE 30.7V, CP17.0V) and 313.2→241.0 (CE 48.2V, CP17.0V) for AFB1, 319.1→283.0 (CE 164V, CP 17.0V) and 319.1→187.0 (CE 25.9V, CP 12.0V) for ZEA, 404.1→239.0 (CE 31.2V, CP 15.0V) and 404.1→358.0 (CE 19.1V, CP 18.0V) for OTA.

Table S1 Response surface analysis (RSA) design chart of two factors at five levels for optimizing UV wavelength and Energy density for PD process of mycotoxins
	Run
	A: UV wavelength (nm)
	B: Energy density (mJ cm-2)
	R1: The fluorescent intensity of AFB1 (mAu)

	1
	300
	15
	8.52×104

	2
	400
	15
	8.51×104

	3
	300
	35
	8.57×104

	4
	400
	35
	8.71×104

	5
	300
	15
	9.21×104

	6
	400
	15
	9.26×104

	7
	300
	35
	9.35×104

	8
	400
	35
	9.51×104

	9
	200
	25
	8.89×104

	10
	500
	25
	9.03×104

	11
	350
	5
	8.70×104

	12
	350
	50
	8.85×104

	13
	350
	25
	8.66×104

	14
	350
	25
	9.33×104

	15
	350
	25
	9.07×104

	16
	350
	25
	9.25×104

	17
	350
	25
	9.11×104

	18
	350
	25
	9.15×104

	19
	350
	25
	9.12×104

	20
	350
	25
	9.25×104
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Fig. S2 the iterations plots of three algorithm, ATLD, PARAFAC and MCR-ALS

Table S2 the test of goodness of fit between the resolved results (matrix A) and real normalized spectra of targets using ATLD, PARAFAC and MCR-ALS algorithm in different number of factors
	Number of 
factors (n)
	ATLD
	
	
	
	PARAFAC
	
	
	
	MCR-ALS
	
	

	
	AFB1
	ZEA
	OTA
	
	AFB1
	ZEA
	OTA
	
	AFB1
	ZON
	OTA

	4
	82.44%
	88.41%
	92.03%
	
	66.83%
	64.19%
	76.85%
	
	62.62%
	70.50%
	79.43%

	5
	89.71%
	88.45%
	94.84%
	
	78.04%
	69.00%
	77.18%
	
	70.86%
	75.30%
	79.46%

	6
	92.48%
	86.29%
	96.94%
	
	71.23%
	84.17%
	80.94%
	
	76.60%
	87.77%
	92.07%

	7
	99.47%
	99.20%
	99.65%
	
	99.07%
	99.35%
	99.08%
	
	99.13%
	99.60%
	99.01%

	8
	99.14%
	99.03%
	99.74%
	
	90.30%
	86.09%
	88.86%
	
	89.98%
	92.29%
	84.29%

	9
	99.33%
	99.93%
	99.81%
	
	87.95%
	96.45%
	85.58%
	
	86.11%
	84.19%
	89.34%

	10
	99.38%
	99.33%
	99.53%
	
	90.76%
	90.65%
	86.11%
	
	83.10%
	77.54%
	82.01%



Table S3 Calibration parameters, limit of detection and quantitation (LOD and LOQ) for mycotoxin analysis using LC-MS/MS using clean-up with a multi-antibody immunoaffinity column (IAC).
	Target
	Concentration
range (μg kg-1)
	Slope
	Intercept
	R2
	LOD
(μg kg-1)
	LOQ
(μg kg-1)

	AFB1
	1-50
	1.5×104
	2.8×103
	0.99
	0.3
	1.0

	ZEA
	5-200
	1.7×104
	3.1×103
	0.99
	2.0
	5.0

	OTA
	5-200
	1.3×104
	2.1×103
	0.99
	0.6
	2.0




Table S4 the recovery accuracies of five mycotoxins spiked in the matrices of table grape, raisin, wine grape and wine using LC-MS/MS with IAC-cleanup.
	Matrix type
	AFB1/AFB2a
	
	ZEA
	
	OTA

	
	Spiked 
(μg kg-1)
	Found
(μg kg-1)
	Recoverya
	
	Spiked 
(μg kg-1)
	Found
(μg kg-1)
	Recoverya
	
	Spiked 
(μg kg-1)
	Found
(μg kg-1)
	Recoverya

	Table grape
	0
	0.06
	-
	　
	0
	0.05
	-
	　
	0
	0.05
	-

	
	2
	2.24
	109.0%
	
	10
	8.08
	80.3%
	
	10
	8.12
	80.7%

	
	5
	3.96
	72.0%
	
	20
	16.42
	81.9%
	
	20
	16.39
	81.7%

	
	10
	7.55
	74.9%
	
	50
	44.07
	88.0%
	
	50
	40.33
	80.1%

	Raisin
	0
	0.05
	-
	
	0
	0.03
	-
	
	0
	0.03
	-

	
	2
	1.74
	84.5%
	
	10
	8.57
	85.4%
	
	10
	7.96
	79.3%

	
	5
	4.07
	80.4%
	
	20
	16.63
	83.0%
	
	20
	15.95
	79.6%

	
	10
	8.11
	80.6%
	
	50
	40.02
	80.0%
	
	50
	41.88
	83.7%

	Wine grape
	0
	0.11
	-
	
	0
	0.21
	-
	
	0
	0.08
	-

	
	1
	1.25
	114.0%
	
	5
	3.58
	67.4%
	
	5
	4.09
	80.2%

	
	2
	1.63
	76.0%
	
	15
	12.50
	81.9%
	
	15
	12.71
	84.2%

	
	5
	4.05
	79.8%
	
	20
	17.44
	86.2%
	
	20
	16.33
	81.2%

	Wine
	0
	0.07
	-
	
	0
	0.19
	-
	
	0
	0.01
	-

	
	1
	1.12
	105.0%
	
	5
	4.01
	76.4%
	
	5
	3.83
	76.4%

	
	2
	1.45
	69.0%
	
	15
	11.99
	78.7%
	
	15
	12.66
	84.3%

	
	5
	4.07
	80.0%
	
	20
	16.52
	81.7%
	
	20
	15.92
	79.6%


a: The recovery is calculated by the equation: , Ci and C0 is the concentration of mycotoxin in spiked and unspiked samples, respectively. Cspikes is the added concentration.
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