Table S1: Limit of detection, wavelength, and recovery rate of the inductively coupled plasma spectrometer for different elements
	Metal
	Al
	As
	Cd
	Co
	Cr
	Cu
	Fe
	Hg
	Ni
	Pb
	Zn

	LOD(mg/kg)
	0.001
	0.014
	0.003
	0.001
	0.015
	0.20
	0.099
	0.00037
	0.001
	0.01
	0.01

	LOQ (mg/kg)
	0.003
	0.034
	0.11
	0.004
	0.047
	0.7L1
	0.0171
	0.0012
	0..0037
	0.034
	0.034

	[bookmark: _Hlk212188089]Wavelength (nm)
	396.15
	189.04
	214.43
	228.6
	267.71
	327.39
	259.94
	184.95
	231.6
	220.35
	213.85

	Recovery(%)
	100.47
	82.27
	97.15
	95.96
	97.85
	95.26
	95.57
	80.56
	94.72
	93
	86.12





Table S2: Health risk assessment indices and variables based on the EPA model
	Variables
	Definition
	Unit
	Value
	Refrences 

	C
	Concentration
	mg/kg
	Table 1
	

	IR
	Milk Intake Rate
	kg/day
	Adult=0.06, Child= 0.03
	(Statistics 2016)

	EF
	Exposure Frequency
	Days/Year
	365
	(USEPA 2011)

	ED
	Exposure Duration
	Year
	Adult=70, Child= 6
	

	BW
	Body Weight
	kg
	Adult=70, Child= 20
	

	AT
	Average Time
	Days
	Adult=25550, Child= 2190
	

	EDI
	Estimated Daily Intake
	mg/kg/day
	Table 2
	

	RfD
	Oral Reference Dose
	mg/kg/day
	As=0.0003, Cd=0.001, Al=0.7, Co=0.0004, Cu=0.04, Fe=0.7, Hg=0.0004, Zn=0.3, Cr=0.003, Ni=0.02, Pb=0.0035, Ba= 0.07
	(USEPA 2011)

	OSF
	Oral Slope Factor
	mg/kg/day-1
	As=1.5, Pb=0.0085, Cd=0.38, Hg=0.0003
	

	HQ
	Hazard Quotient

	THQ indicates a possible non-carcinogenic risk to toxic elements
	Table 3
	(USEPA 2001, EPA 2005)

	HI
	Hazard Index

	HI < 1 indicating no non-carcinogenic risk from exposure to toxic elements/ HI > 1 indicating possible non-carcinogenic risk
	Table 3
	

	CR
	Cancer Risk

	CR < 10-4 indicating carcinogenic risk from exposure to toxic elements/ CR > 10-4 indicating possible carcinogenic risk
	Table 4
	(USEPA 2011)














Table S3: Heavy metal levels in low-fat and whole-fat pasteurized milk 

	seasons
	Heavy metals levels (mg/L)

	
	Al
	As
	Al
	Co
	Al
	Cu
	Al
	Hg
	Al
	Pb
	Al

	low-fat milk, n= 108 (1% fat)
	0.099±0.11
	0.058±0.044
	ND
	0.001*
	0.066±0.04
	0.17±0.11
	0.13±0.11
	0.035±0.006
	0.076±0.033
	0.049±0.021
	3.25±0.49

	Whole fat milk
n= 108 (5% fat)
	0.10±0.11
	0.051±0.017
	ND
	0.013±0.007
	0.071±0.041
	0.21±0.22
	0.19±0.17
	0.034±0.006
	0.096±0.034
	0.098±0.10
	3.20±0.57

	Total
(n=216)
	0.10±0.11
	0.054±0.033
	ND
	0.012±0.008
	0.069±0.041
	0.19±0.17
	0.16±0.14
	0.035±0.006
	0.087±0.034
	0.067±0.065
	3.23±0.53

	bp-value
	0.73
	0.43
	-
	0.11
	0.46
	0.66
	0.10
	0.72
	0.21
	0.45
	0.24


ND: not detected  N: sample size, * Items that have been detected only once in the measurements; therefore, it is not possible to calculate the standard deviation., ±: standard deviation, b: Statistically significant difference between the concentration of heavy metals in low-fat and whole-fat milk was done using the Mann-Whitney test.



Table S4: Heavy metals levels in in different commercial brands pasteurized milk 
	Brands
	Heavy metals levels (mg/L)

	
	Al
	As
	Cd
	Co
	Cr
	Cu
	Fe
	Hg
	Ni
	Pb
	Zn

	A
	0.094±0.090
	0.055±0.013
	ND
	ND
	0.060±0.037
	0.22±0.12
	0.12±0.12
	0.031±0.004
	0.059±0.031
	0.041±0.004
	3.35±0.61

	B
	0.046±0.058
	0.046±0.014
	ND
	0.014*
	0.059±0.034
	0.23±0.18
	0.16±0.11
	0.034±0.004
	0.12*
	0.042*
	3.12±0.37

	C
	0.10±0.089
	0.056±0.019
	ND
	
	0.084±0.035
	0.18±0.19
	0.19±0.18
	0.039±0.012
	0.076±0.027
	0.13±0.10
	3.40±0.7

	D
	0.10±0.094
	0.078±0.095
	ND
	0.014±0.001
	0.067±0.038
	0.16±0.055
	0.13±0.067
	0.034±0.004
	0.15*
	0.036±0.016
	3.03±0.42

	E
	0.14±0.091
	0.062±0.022
	ND
	0.006±0.008
	0.068±0.045
	0.19±0.065
	0.26±0.27
	0.036±0.002
	0.095*
	ND
	3.51±0.37

	F
	0.099±0.091
	0.047±0.018
	ND
	0.012*
	0.065±0.038
	0.19±0.15
	0.16±0.13
	0.032±0.007
	0.035±0.028
	ND
	3.17±0.40

	G
	0.066±0.076
	0.047±0.016
	ND
	0.02±0.011
	0.079±0.048
	0.10±0.035
	0.15±0.092
	0.036±0.008
	0.11±0.002
	0.045*
	3.093±0.43

	H
	0.095±0.096
	0.049±0.018
	ND
	0.017*
	0.069±0.047
	0.19±0.22
	0.13±0.097
	0.033±0.006
	0.12*
	ND
	3.34±0.54

	I
	0.17±0.22
	0.051±0.011
	ND
	ND
	0.071±0.048
	0.23±0.35
	0.14±0.084
	0.037±0.001
	0.09±0.023
	0.055*
	3.039±0.71

	ap-value
	0.68
	0.48
	-
	0.56
	0.55
	0.06
	0.78
	0.90
	0.12
	0.21
	0.095


ND: not detected, * Items that have been detected only once in the measurements; therefore, it is not possible to calculate the standard deviation., ±: standard deviation, a: Statistically significant difference between the concentration of heavy metals in different commercial brands was determined using Kruskal-Wallis tests.








	[image: https://lh7-us.googleusercontent.com/wApfbi_WBB8ycyFxPk2lDjA8mqmZwLGaQ3Kp8JTylTv3CH8ncy-_g4Hv7T_x6qGecqzpys_BZVF0lnWTElL6THxmXmO5CL34TDwrYQiT2ZRdEMDSSo2AZzgTXImBOaI8Ch36TJ4JYNrTcfmgHF3w_A]
	[image: https://lh7-us.googleusercontent.com/pAtk_buKDDwPbscqCCvnSxCEaRGWyxngJ1CSBB_NzQbV1Jf4vY7MrmZeqHBiGEMLese55zFOpPp8V8cZhG628yU-XslftNgWT4G4kdY9uJ63tkReNjRoG4Ej6_I7t0yV1693SeeKuxEGvkPAGMBufA]
	[image: https://lh7-us.googleusercontent.com/RDcNLm1Iu_hhDi4fBGSmVfC9IOHxpWG_3A_4lSpL3gazt0tKZHWA4uExZ5vbesN6dH_xsDOdKmmka6Vc5vcTV1EXWN2TNZySoxTVhnvyoxvWeeb0N7K8Ld5LWQE7-B52L0q8rptIrk4urcdVcLcegg]

	[image: https://lh7-us.googleusercontent.com/HcvtNfWO_CLhMesPGibsXlyin76-DV4F-s4PoL-C06iDic5X8F0vRDK5pXHj0NvN8AFD_jFkXx388tVwefqUe8KPuG1aRPq40vN6wJ3rUREo4esBuWy4ZEGgMFs71ESkROFTmjCJVxsVnRfb-IxeXA]
	[image: https://lh7-us.googleusercontent.com/msecGRxDjqtIXHztPOMp3XVhxY7AJn60fuUKR7WJyHNTVEjxXMErapLh9OGNhHBcgtSyPE2Xt1ZbHmv9aQSAf54QylV0enIITa0vLMaafuTKOKdCwh143KVnTTGGaDADeih9H6aov6j8dmbVSK7ZZQ]
	[image: https://lh7-us.googleusercontent.com/JzaxhSuUm5Oyw9Qogd4imR44RJeCyj0OhzxQZPdvQG0fy5ZK-l7N41Coa-ru6ZXVxtbrT-dBIhugf4twT9WlaRJUf5I3Z2-rBm6HkaOOMNHmxEsK2uB8HLhF6tFslOhXNwqKv3u3Eu_upkc9r5DULg]

	[image: https://lh7-us.googleusercontent.com/0zsJ9wan7bggEdXvAK7d-TVzSJDaf3RkHqwfSARI3XT39w62KVERql2Q_utP8sV3bCKqhmkZC9ZSDuJBODF80elFeenXE1v_yVEIE4UvOqgU4Wth5WbkUDdW1mlM_Qy9hw3Yygw96p0AgYjfo_6xBw]
	[image: https://lh7-us.googleusercontent.com/TaT1rtdSlxkAX1yqrzWTdZQsAxMEsT0ps47qClbNXkDsAB-4B5rUHK1d9y05y_7ysHIj5rbaF-BTyaFyNamv8HfxGthBTftO-iT8MzVojvhuWS-05ESdgp3TK6ORYFot64sWVptpNSmqoAKzLkrBeg]
	[image: https://lh7-us.googleusercontent.com/UnwSVDIKQkyOKs0fwIm4CP3GwH9u82wEcJWgY_1Xz7oZePOEjTrKLY58Zpiw67QJ19oByOhOnH4lLPzGh_blzbAoRlgpX__CcZSZAaLQlM1dUTKNBrsDolAzX3diixZ5wSCBgbK61TSYp95UluT6vg]

	[image: https://lh7-us.googleusercontent.com/KFFwERYHh-sHxYiTFhOjmX7P-4_5C15zuIKZUAHu57TwYBLzSJOeJph0Qkm0kml-uAK_kwPp1RVO6LDiwIrRTiZAQNCa5Kv-JelaI9Q09xQJHOX0Isdv2gY5HbaxOnpJzx5Ad1E36o0R8HaLH2z2hQ]



Fig S1: Heavy metals levels in low-fat and whole fat pasteurized milk
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