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Supplement 1

Cal brat on Charts
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Cal brat on Standard Solut ons

Chrom൴um standard solut൴on 1000 μg/ml Chem-Lab NV, Belg൴um
Mercury standard solut൴on 1000 μg/ml Chem-Lab NV, Belg൴um
Mult൴-element standart solut൴on 100 μg/ml: Ag, Al, As, B, Ba, B൴, Ca, Cd, Co, Cu, Fe, K, Mg,
Na, N൴, Pb, Sr, V, Zn Aqueous Analyt൴cal Solut൴on, 5% HNO3 125 ml (d: 1.032 g/ml)
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Cal brat on Standard Analyze

Category Concentrat on 
average (ppb)

Concentrat on RSD
(%)

Standard 
Concentrat on (ppb)

52Cr

1.100 9.7 1.000 
5.565 0.7 5.000 

11.164 0.7 10.000 
25.020 0.6 25.000 
50.308 4.7 50.000 
99.695 2.3 100.000 

27Al (STD)

1.237 3.1 1.000 
5.489 0.6 5.000 

10.428 3.2 10.000 
23.203 3.0 25.000 
47.155 3.8 50.000 
95.503 3.2 100.000 

241.588 0.4 250.000 
505.302 1.6 500.000 

1,000.082 2.2 1,000.000 

57Fe (STD)

0.208 93.5 1.000 
4.852 3.3 5.000 
8.177 6.4 10.000 

23.431 3.2 25.000 
45.800 2.7 50.000 
97.570 2.1 100.000 

248.986 2.7 250.000 
503.774 5.0 500.000 
998.878 1.9 1,000.000 

60N൴ (STD)

0.960 7.1 1.000 
5.884 3.2 5.000 

10.357 1.2 10.000 
24.902 4.0 25.000 
49.103 1.4 50.000 
97.510 2.8 100.000 

245.647 2.1 250.000 
497.577 2.0 500.000 

1,002.588 3.0 1,000.000 

63Cu (STD)

0.587 3.7 1.000 
5.027 2.1 5.000 

10.134 1.9 10.000 
24.720 3.9 25.000 
49.103 1.4 50.000 
99.637 4.1 100.000 

248.974 1.5 250.000 
500.184 4.2 500.000 

1,000.303 2.4 1,000.000 

75As (STD)
1.005 3.5 1.000 
4.773 2.5 5.000 

10.007 3.3 10.000 
25.131 1.4 25.000 
50.300 1.8 50.000 
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101.002 0.4 100.000 
244.615 3.0 250.000 
501.143 2.2 500.000 

1,000.657 2.1 1,000.000 

111Cd (STD)

1.036 4.4 1.000 
5.238 3.1 5.000 

10.626 0.8 10.000 
26.329 0.9 25.000 
52.811 0.9 50.000 

103.484 1.9 100.000 
253.853 1.6 250.000 
514.164 2.5 500.000 
991.425 4.8 1,000.000 

208Pb (STD)

0.863 3.1 1.000 
4.707 2.0 5.000 
9.987 3.1 10.000 

24.995 6.6 25.000 
50.300 1.8 50.000 

107.050 1.9 100.000 
265.593 2.3 250.000 
543.207 2.8 500.000 

1,091.620 2.7 1,000.000 

202Hg

0.109 18.1 0.100 
0.217 14.7 0.250 
0.499 5.7 0.500 
1.030 5.0 1.000 
1.885 3.9 2.000 
2.488 4.1 2.500 
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Supplement 2

Toxic metal concentrations detected in each tarhana sample (ppm)

Sample Pb Cd As Cr Ni Cu Al Fe Hg

HM01 1.45 0.14 0.63 6.13 ND ND 7.95 22.99 0.04

HM02 1.02 0.06 0.48 ND ND ND 1.02 65.97 ND

HM03 0.76 0.04 0.38 ND ND ND 15.16 11.03 ND

HM04 0.59 0.06 0.26 5.15 ND 8.56 12.11 56.86 ND

HM05 0.40 ND 0.30 ND ND 6.76 53.88 48.37 ND

HM06 0.28 0.06 0.24 0.18 ND ND 68.40 36.47 ND

HM07 0.28 0.02 0.22 ND ND ND 8.61 24.26 ND

HM08 0.34 ND 0.20 9.46 41.90 5.76 9.01 67.54 ND

HM09 0.20 0.02 0.18 0.04 ND 4.89 612.83 35.29 ND

HM10 0.28 ND 0.18 ND ND ND 23.07 39.15 ND

HM11 0.14 0.04 0.16 ND ND 21.62 30.35 89.23 ND

HM12 0.04 ND 0.12 0.32 ND 3.44 17.07 20.27 0.02

HM13 0.06 ND 0.12 ND ND ND 5.74 42.52 ND

HM14 0.22 ND 0.12 0.12 ND 3.26 23.33 25.10 ND

HM15 0.04 0.02 0.10 0.20 ND 1.39 30.44 ND ND

HM16 ND 0.06 0.06 ND ND ND ND ND 0.02

HM17 0.02 ND 0.10 0.14 35.48 35.30 ND ND ND

HM18 ND ND 0.10 0.40 ND 4.64 5.15 59.72 0.02

HM19 0.10 0.02 0.14 0.64 ND 6.29 ND 211.43 0.02

HM20 ND 0.02 0.04 0.34 ND ND ND ND ND

HM21 ND 0.04 0.06 0.56 7.93 8.55 ND ND 0.04

HM22 0.02 0.04 0.10 4.98 ND 8.75 ND ND 0.04

HM23 0.48 0.06 0.08 7.11 ND 3.30 5.19 41.31 0.08

HM24 ND ND ND 0.71 ND ND ND ND ND

HM25 ND 0.10 0.04 0.58 ND 3.13 ND ND 0.04

HM26 ND 0.02 0.02 0.38 ND 0.94 ND ND 0.04

HM27 0.12 0.12 0.08 0.50 ND 5.25 ND ND ND

HM28 ND 0.02 0.04 0.62 ND ND ND ND ND

HM29 ND 0.02 0.06 ND ND ND 13.25 7.93 ND

HM30 ND 0.02 0.10 0.12 23.00 17.83 11.56 80.10 ND

HM31 ND 0.04 0.08 ND 3.80 10.82 8.56 ND ND

HM32 ND 0.02 0.38 ND 2.44 ND 11.47 ND 0.06

HM33 ND ND 0.10 0.40 ND ND 20.50 ND ND

HM34 ND 0.06 0.12 ND ND 2.79 19.50 ND 0.04

HM35 0.06 0.02 0.08 0.44 ND ND 212.54 53.63 0.02

HM36 ND 0.02 0.10 7.44 3.32 6.31 24.15 135.06 ND

HM37 ND 0.02 0.04 7.13 ND ND 14.41 22.67 0.04

HM38 ND 0.02 0.06 4.49 5.92 ND 24.48 ND 0.04

HM39 ND 0.02 0.02 0.51 ND ND 49.44 194.56 ND
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HM40 ND 0.02 0.04 4.08 ND ND 5.66 ND ND

HM41 ND 0.02 0.06 8.48 2.35 ND 6.36 11.65 0.04

HM42 ND ND 0.06 3.29 1.73 3.23 34.10 27.59 0.02

HM43 ND 0.04 0.04 ND 8.49 ND 18.19 68.65 0.04

HM44 ND ND 0.08 0.18 ND ND 19.21 75.56 0.04

HM45 73.19 0.68 0.28 27.39 6.43 220.26 46.02 1894.23 0.04

HM46 0.16 0.14 0.14 0.20 ND ND 24.02 120.91 0.04

HM47 ND 0.02 0.08 ND ND ND 34.12 63.79 ND

HM48 ND 0.02 0.02 0.40 ND ND 49.89 40.50 0.10

HM49 ND 0.02 0.04 0.38 ND ND 13.81 33.23 0.06

HM50 ND ND 0.04 0.24 ND ND 65.69 29.05 0.06

HM51 ND 0.02 0.10 ND ND ND 35.03 50.14 0.04

HM52 0.18 0.06 0.10 0.22 ND ND 37.67 73.59 0.08

HM53 0.10 0.04 0.12 0.82 ND ND 53.13 66.63 0.06

HM54 0.06 ND 0.08 6.51 ND ND 17.17 125.13 0.02

HM55 0.02 ND 0.06 22.74 ND ND 16.31 160.61 0.02

HM56 0.06 ND 0.10 20.06 10.07 ND 52.45 199.12 0.04

HM57 0.27 0.66 0.08 0.37 ND 6.25 6.86 39.07 ND

HM58 0.10 0.02 ND 6.59 22.61 1.94 0.48 104.84 ND

HM59 0.04 0.02 0.04 22.10 22.93 12.98 22.04 208.75 0.04

HM60 0.06 0.02 0.10 35.61 131.67 81.23 14.11 813.66 ND

HM61 0.08 0.04 0.02 23.24 32.10 46.83 36.10 244.28 0.04

HM62 0.12 0.08 0.02 3.91 ND 31.31 41.73 68.51 ND

HM63 0.18 0.04 ND 0.42 ND 3.92 6.19 63.15 0.02

HM64 0.04 0.02 ND 0.74 ND 6.58 0.98 28.02 ND

HM65 ND 0.02 0.06 0.42 ND 15.54 52.28 39.89 ND

HM66 0.04 0.04 ND ND ND 10.31 3.98 79.76 ND

HM67 0.18 0.60 0.04 8.02 ND 3.44 ND 62.19 ND

HM68 0.08 0.04 0.12 1.24 ND 0.54 23.34 84.01 ND

HM69 ND 0.04 ND 0.08 ND 4.36 ND ND ND

HM70 ND 0.02 0.02 0.24 ND ND ND 23.88 ND

HM71 ND 0.10 0.04 0.36 61.24 36.48 9.05 ND ND

HM72 0.22 0.02 ND ND 4.83 2.98 ND ND 0.02

HM73 ND ND 0.02 ND ND 0.45 ND ND 0.04

HM74 0.04 ND 0.10 0.30 ND ND 4.03 ND ND

HM75 ND ND ND ND ND ND ND ND 0.06
Ind 1 ND 0.04 0.10 0.32 ND 1.16 1.06 ND 0.02
Ind 2 0.18 ND 0.06 0.53 ND 0.75 86.62 ND ND
Ind 3 ND 0.02 0.14 0.75 3.19 23.88 23.94 ND ND

ND: Not determined, HM:Homemade, Ind: Indusrial
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Supplement 5

Aflatoxin M1 (AFM1) concentrations (ppb)

Sample AFM1 Sample AFM1

HM01 0.147 HM32 -

HM02 - HM33 -

HM03 0.210 HM34 0.279

HM04 - HM35 -

HM05 0.315 HM36 -

HM06 - HM37 -

HM07 - HM38 0.138

HM08 - HM39 0.354

HM09 - HM40 0.195

HM10 0.264 HM41 0.516

HM11 - HM42 -

HM12 0.225 HM43 0.171

HM13 - HM44 0.156

HM14 0.192 HM45 1.011

HM15 0.471 HM46 -

HM16 0.204 HM47 -

HM17 0.237 HM48 0.168

HM18 - HM49 0.273

HM19 - HM50 -

HM20 0.417 HM51 -

HM21 0.417 HM52 -

HM22 0.261 HM53 -

HM23 0.303 HM54 -

HM24 0.192 HM55 -

HM25 0.240 HM56 -

HM26 0.198 HM57 0.228

HM27 - HM58 -

HM28 0.243 HM59 0.249

HM29 0.300 HM60 -

HM30 0.186 HM61 -

HM31 0.189 HM62 -
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HM:Homemade. Ind: Indusrial

HM63 0.243 HM71 0.294

HM64 - HM72 0.192

HM65 0.159 HM73 -

HM66 0.717 HM74 0.384

HM67 0.171 HM75 0.234

HM68 0.237 Ind 1 -

HM69 0.138 Ind 2 0.189

HM70 0.384 Ind 3 -
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Supplement 4

Cancer Risk (CR) values calculated for toxic metals whose cancer slope factor for ingestion (CSFing) values were 
determined in each tarhana sample

Sample Pb Cd As Cr Ni Hg
HM01 4.00x10-6 1.50x10-5 2.69x10-4 8.75x10-4 - -

HM02 2.00x10-6 7.00x10-6 2.06x10-4 - - -

HM03 2.00x10-6 4.00x10-6 1.63x10-4 - - -

HM04 1.00x10-6 6.00x10-6 1.10x10-4 7.36x10-4 - -

HM05 1.00x10-6 - 1.28x10-4 - - -

HM06 1.00x10-6 6.00x10-6 1.02x10-4 2.50x10-5 - -

HM07 1.00x10-6 2.00x10-6 9.30x10-5 - - -

HM08 1.00x10-6 - 8.40x10-5 1.35x10-3 2.04x103 -

HM09 - 2.00x10-6 7.60x10-5 6.00x10-6 - -

HM10 1.00x10-6 - 7.70x10-5 - - -

HM11 - 4.00x10-6 6.80x10-5 - - -

HM12 - - 5.10x10-5 4.50x10-5 - -

HM13 - - 5.10x10-5 - - -

HM14 1.00x10-6 - 5.10x10-5 1.70x10-5 - -

HM15 - 2.00x10-6 4.20x10-5 2.80x10-5 - -

HM16 - 6.00x10-6 2.60x10-5 - - -

HM17 - - 4.30x10-5 2.00x10-5 1.72x103 -

HM18 - - 4.30x10-5 5.70x10-5 - -

HM19 - 2.00x10-6 6.00x10-5 9.10x10-5 - -

HM20 - 2.00x10-6 1.70x10-5 4.80x10-5 - -

HM21 - 4.00x10-6 2.60x10-5 7.90x10-5 3.85x10-1 -

HM22 - 4.00x10-6 4.30x10-5 7.11x10-4 - -

HM23 1.00x10-6 6.00x10-6 3.40x10-5 1.02x10-3 - -

HM24 - - - 1.02x10-4 - -

HM25 - 1.10x10-5 1.70x10-5 8.30x10-5 - -

HM26 - 2.00x10-6 9.00x10-6 5.40x10-5 - -

HM27 - 1.30x10-5 3.40x10-5 7.10x10-5 - -

HM28 - 2.00x10-6 1.70x10-5 8.80x10-5 - -

HM29 - 2.00x10-6 2.60x10-5 - - -

HM30 - 2.00x10-6 4.30x10-5 1.70x10-5 1.12x103 -

HM31 - 4.00x10-6 3.40x10-5 - 1.85x10-1 -
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HM32 - 2.00x10-6 1.64x10-4 - 1.19x10-1 -

HM33 - - 4.30x10-5 5.70x10-5 - -

HM34 - 6.00x10-6 5.10x10-5 - - -

HM35 - 2.00x10-6 3.50x10-5 6.30x10-5 - -

HM36 - 2.00x10-6 4.30x10-5 1.06x10-3 1.61x10-1 -

HM37 - 2.00x10-6 1.70x10-5 1.02x10-3 - -

HM38 - 2.00x10-6 2.60x10-5 6.42x10-4 2.88x10-1 -

HM39 - 2.00x10-6 9.00x10-6 7.20x10-5 - -

HM40 - 2.00x10-6 1.70x10-5 5.83x10-4 - -

HM41 - 2.00x10-6 2.60x10-5 1.21x10-3 1.14x10-1 -

HM42 - - 2.60x10-5 4.70x10-4 8.39x10-2 -

HM43 - 4.00x10-6 1.70x10-5 - 4.12x10-1 -

HM44 - - 3.40x10-5 2.60x10-5 - -

HM45 1.78x10-4 7.40x10-5 1.20x10-4 3.91x10-3 3.12x10-1 -

HM46 - 1.50x10-5 6.00x10-5 2.90x10-5 - -

HM47 - 2.00x10-6 3.40x10-5 - - -

HM48 - 2.00x10-6 9.00x10-6 5.70x10-5 - -

HM49 - 2.00x10-6 1.70x10-5 5.50x10-5 - -

HM50 - - 1.70x10-5 3.50x10-5 - -

HM51 - 2.00x10-6 4.30x10-5 - - -

HM52 - 7.00x10-6 4.30x10-5 3.20x10-5 - -

HM53 - 4.00x10-6 5.10x10-5 1.17x10-4 - -

HM54 - - 3.40x10-5 9.30x10-4 - -

HM55 - - 2.60x10-5 3.25x10-3 - -

HM56 - - 4.30x10-5 2.87x10-3 4.89x10-1 -

HM57 1.00x10-6 7.20x10-5 3.30x10-5 5.30x10-5 - -

HM58 - 2.00x10-6 - 9.41x10-4 1.10x100 -

HM59 - 2.00x10-6 1.70x10-5 3.16x10-3 1.11x100 -

HM60 - 2.00x10-6 4.30x10-5 5.09x10-3 6.40x100 -

HM61 - 4.00x10-6 9.00x10-6 3.32x10-3 1.56x100 -

HM62 - 9.00x10-6 9.00x10-6 5.59x10-4 - -

HM63 - 4.00x10-6 - 6.00x10-5 - -

HM64 - 2.00x10-6 - 1.05x10-4 - -

HM65 - 2.00x10-6 2.60x10-5 6.00x10-5 - - 437



HM66 - 4.00x10-6 - - - -

HM67 - 6.50x10-5 1.70x10-5 1.15x10-3 - -

HM68 - 4.00x10-6 5.10x10-5 1.77x10-4 - -

HM69 - 4.00x10-6 - 1.10x10-5 - -

HM70 - 2.00x10-6 9.00x10-6 3.40x10-5 - -

HM71 - 1.10x10-5 1.70x10-5 5.10x10-5 2.97x100 -

HM72 1.00x10-6 2.00x10-6 - - 2.35x10-1 -

HM73 - - 9.00x10-6 - - -

HM74 - - 4.30x10-5 4.30x10-5 - -

HM75 - - - - - -

Ind 1 - 4.00x10-6 4.30x10-5 4.60x10-5 - -

Ind 2 - - 2.60x10-5 7.50x10-5 - -

Ind 3 - 2.00x10-6 6.10x10-5 1.07x10-4 1.55x10-1 -
HM:Homemade. Ind: Indusrial
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Supplement 5

Aflatoxin M1 (AFM1) concentrations (ppb)

Sample AFM1 Sample AFM1

HM01 0.147 HM32 -

HM02 - HM33 -

HM03 0.210 HM34 0.279

HM04 - HM35 -

HM05 0.315 HM36 -

HM06 - HM37 -

HM07 - HM38 0.138

HM08 - HM39 0.354

HM09 - HM40 0.195

HM10 0.264 HM41 0.516

HM11 - HM42 -

HM12 0.225 HM43 0.171

HM13 - HM44 0.156

HM14 0.192 HM45 1.011

HM15 0.471 HM46 -

HM16 0.204 HM47 -

HM17 0.237 HM48 0.168

HM18 - HM49 0.273

HM19 - HM50 -

HM20 0.417 HM51 -

HM21 0.417 HM52 -

HM22 0.261 HM53 -

HM23 0.303 HM54 -

HM24 0.192 HM55 -

HM25 0.240 HM56 -

HM26 0.198 HM57 0.228

HM27 - HM58 -

HM28 0.243 HM59 0.249

HM29 0.300 HM60 -

HM30 0.186 HM61 -

HM31 0.189 HM62 - 439



HM:Homemade. Ind: Indusrial

HM63 0.243 HM71 0.294

HM64 - HM72 0.192

HM65 0.159 HM73 -

HM66 0.717 HM74 0.384

HM67 0.171 HM75 0.234

HM68 0.237 Ind 1 -

HM69 0.138 Ind 2 0.189

HM70 0.384 Ind 3 -
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