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Abstract: Phytoestrogens are dietary compounds with low estrogenic activity. The two main 
categories in the French diet are isoflavones from pulses and enterolignans metabolized by the gut 
flora from various lignans found in fruits, vegetables, grains, and beverages. Isoflavones and lignans 
have different effects on human physiology and can antagonize each other. Comprehensive lists of 
phytoestrogen sources were constructed based on measurements and literature data. The 24 h and 
48 h dietary recalls were proposed to the volunteers of the ISOLED cohort (NCT03421184). Urine 
and plasma samples from these volunteers were assayed for genistein, daidzein, equol, and 
enterolactone. A dietary score was constructed considering the pharmacokinetic characteristics of 
these compounds. Correlation analyses were applied to fluid concentrations associated with dietary 
scores. Pearson correlations reached 0.921 (p < 0.001) for urineIF, 0.900 (p < 0.001) for plasmaIF, 0.764 
(p < 0.001) for urineENL, and 0.723 (p < 0.001) for plasmaENL. ELISAs associated with careful intake 
assessments proved to be good tools for phytoestrogens’ exposure estimation. 
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Table S1. Sources of ENL precursors according to previous analytical studies 

  

Fruits & Vegetables Secoisolariciresinol 
(CAS 148244-82-0)

Matairesinol 
(CAS 580-72-3)

Lariciresinol
 (CAS 27003-73-2)

Pinoresinol 
(CAS 487-36-5)

Syringaresinol
 (CAS 21453-69-0)

Medioresinol 
(CAS 40957-99-1)

Total References

Fruits
Abricot 31.00 0.00 105.00 314.00 na na 450.00 Milder et al., 2005
Apple na 3.00 55.00 na na na 58.00 Penalvo et al., 2008
Apricots dry 328.3 tr na na na na 328.30 Horn-Ross et al., 2000
Apricots dry 147.60 0.60 62.10 190.10 na na 399.10 Thompson et al., 2006
Almond 70.30 0.30 32.20 9.00 na na 111.80 Thompson et al., 2006
Ananas 7.00 18.00 24.00 3.00 na na 52.00 Penalvo et al., 2008
Banana nd 17.00 na 19.00 na na 36.00 Penalvo et al., 2008
Cherry 6.00 0,00 41.00 100.00 na na 147.00 Milder et al., 2005
Chestnuts 201.00 13.00 na na na na 214.00 Kuhnle et al. 2009
Chestnuts 172.7 0.5 7.8 5.6 na na 186.60 Thompson et al., 2006
Chestnuts cooked 265.00 15.00 na na na na 280.00 Kuhnle et al. 2009
Dates 161.00 3.00 na na na na 164.00 Kuhnle et al., 2009
Dates 581.00 3.00 na na na na 584.00 Kuhnle et al., 2009
Dates 156.00 2.00 na na na na 158.00 Kuhnle et al., 2009
Date dry 106.2 0.3 116.9 100.2 na na 323.60 Thompson et al., 2006
Figs 372.00 3.00 na na na na 375.00 Kuhnle et al., 2009
Figs dry 113.00 1.00 na na na na 114.00 Kuhnle et al., 2009
Greengage 102.00 1.00 na na na na 103.00 Kunhle et al., 2009
Grenad 294.00 9.00 na na na na 303.00 Kuhnle et al., 2009
Kiwi fruits 174.6 1.2 na na na na 175.80 Valsta et al., 2003
Kiwi fruits 107.00 4.00 na na na na 111.00 Kuhnle et al., 2009
Kiwi fruits 112.00 0.00 17.00 0.00 na na 129.00 Milder et al., 2005
Kiwi fruits 106.00 na 20.00 13.00 na na 139.00 Penalvo et al., 2008
Lingonberries 140.00 nd 19.00 586.00 na na 745.00 Nurmi et al., 2010
Loquat 0.28 0.00 6.9 179.99 23.43 9.00 219.60 Moreno-Franco et al., 2011
Nashi 7.00 na 21.00 na na na 28.00 Penalvo et al., 2008
Nectarine 18.00 0.00 41.00 131.00 na na 190.00 Milder et al., 2005
Peaches 11.00 na 38.00 83.00 na na 132.00 Penalvo et al., 2008
Peaches 27.00 0.00 80.00 186.00 na na 293.00 Milder et al., 2005
Peaches 28.00 nd na na na na 28.00 Horn-Ross et al., 2000
Pears 2.00 na 34.00 2.00 na na 38.00 Penalvo et al., 2008
Pears 9.90 0.70 na na na na 10.60 Valsta et al., 2003
Pears 4.00 0.00 155.00 34.00 na na 193.00 Milder et al., 2005

µg/100g fresh weight
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Fruits & Vegetables Secoisolariciresinol 
(CAS 148244-82-0)

Matairesinol 
(CAS 580-72-3)

Lariciresinol
 (CAS 27003-73-2)

Pinoresinol 
(CAS 487-36-5)

Syringaresinol
 (CAS 21453-69-0)

Medioresinol 
(CAS 40957-99-1)

Total References

Fruits
Plums 16.00 na 20.00 42.00 na na 78.00 Penalvo et al., 2008
Plums cooked 352.00 4.00 na na na na 356.00 Kuhnle et al., 2009
Plums cooked & dried 105.00 <1 na na na na 105.00 Kuhnle et al., 2009
Plums half dried 278.00 3.00 na na na na 281.00 Kuhnle et al., 2009
Plums dried 103.8 0.2 2.1 71.5 na na 177.60 Thompson et al., 2006
Plums dried yellow 150.00 <1 na na na na 150.00 Kuhnle et al., 2009
Plums 76,00 tr na na na na 76.00 Horn-Ross et al., 2000
Raisins tr 52.00 na na na na 52.00 Horn-Ross et al., 2000
Raisins 2.00 1.3 na na na na 3.30 Valsta et al., 2003
Raisins white 9.00 19.00 153.00 0.00 na na 181.00 Milder et al., 2005
Raisins blue 8.00 18.00 118.00 0.00 na na 144.00 Milder et al., 2005
Rosehip berry 78.8 2.00 na na na na 81.00 Valsta et al., 2003

Citrus
Bitter orange 26.00 na 192.00 654.00 na na 872.00 Penalvo et al., 2008
Grapefruits nd tr na na na na 0.00 Horn-Ross et al., 2000
Grapefruits 26.30 0.00 na na na na 26.30 Valsta et al., 2003
Grapefruits 9.00 2.00 95.00 45.00 na na 151.00 Milder et al., 2005
Navelle orange 14.00 na 128.00 24.00 na na 166.00 Penalvo et al., 2008
Orange (juice) tr tr na na na na 0.00 Horn-Ross et al., 2000
Valencia orange 56.00 na 193.00 51.00 na na 300.00 Penalvo et al., 2008

Vegetables
Advocate 47.00 6.00 31.00 272.00 na na 356.00 Penalvo et al., 2008
Artichoke 171.45 0.00 153.76 3479.71 21.89 56.65 3883.47 Moreno-Franco et al., 2011
Asparagus 743.00 14.00 92.00 na na na 849.00 Penalvo et al., 2008
Asparagus green 78.30 3.40 na na na na 81.70 Valsta et al., 2003
Asparagus white 28.70 0.60 na na na na 29.30 Valsta et al., 2003
Asparagus 68.00 tr na na na na 68.00 Horn-Ross et al., 2000
Bamboo sprouts 38.00 na na na na na 38.00 Penalvo et al., 2008
Beet 8.00 0.00 na na na na 8.00 Valsta et al., 2003
Carrots 38.00 tr na na na na 38.00 Horn-Ross et al., 2000
Carrots 18.00 0.00 64.00 37.00 na na 119.00 Milder et al., 2005
Carrots cooked 107.00 3.00 na na na na 110.00 Kuhnle et al., 2009
Carrots in can 47.00 1.00 na na na na 48.00 Kuhnle et al., 2009
Celery 12.00 na 16.00 43.00 na na 71.00 Penalvo et al., 2008
Celery 9.90 0.00 na na na na 9.90 Valsta et al., 2003

µg/100g fresh weight
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Fruits & Vegetables Secoisolariciresinol 
(CAS 148244-82-0)

Matairesinol 
(CAS 580-72-3)

Lariciresinol
 (CAS 27003-73-2)

Pinoresinol 
(CAS 487-36-5)

Syringaresinol
 (CAS 21453-69-0)

Medioresinol 
(CAS 40957-99-1)

Total References

Vegetables
Cherry tomatoes 17.00 na 43.00 11.00 na na 71.00 Penalvo et al., 2008
Cherry tomatoes 16.00 na 38.00 19.00 na na 73.00 Penalvo et al., 2008
Corn 125.00 21.00 69.00 33.00 220.00 nd 468.00 Smeds et al., 2007
Corn (dwarf) na na 25.00 16.00 na na 41.00 Penalvo et al., 2008
Corn (dwarf) 7.00 na 14.00 na na na 21.00 Penalvo et al., 2008
Corn (grilled) 14.46 0.00 15.33 0.00 331.55 3.01 364.35 Moreno-Franco et al., 2011
Eggplant 8.00 na 40.00 51.00 na na 99.00 Penalvo et al., 2008
Leek 11.80 0.00 na na na na 11.80 Valsta et al., 2003
Onions, leek, garlic 34.00 0.00 153.00 100.00 na na 287.00 Tetens et al., 2013
Pasta Cooked 4.00 0.00 7.00 5.00 na na 16.00 Tetens et al., 2013
Potato, chips <1.00 2.00 na na na na 3.00 Kuhnle et al., 2009b
Potato, chips (Oven) 3.00 1.00 na na na na 4.00 Kuhnle et al., 2009b
Potato, crisps 14.00 2.00 na na na na 17.00 Kuhnle et al., 2009b
Potato, (Boiled) <1.00 <1.00 na na na na 1.00 Kuhnle et al., 2009b
Potato, (Boiled) <1.00 <1.00 na na na na <1.00 Kuhnle et al., 2009b
Potato, mashed, instan 1.00 <1.00 na na na na 1.00 Kuhnle et al., 2009b
Potatoes 4.00 2.00 0.00 10.00 na na 16.00 Tetens et al., 2013
Salad (Letuce) 105.60 0.6 na na na na 106.20 Valsta et al., 2003
Spinach 8.00 na 110.00 31.00 na na 149.00 Penalvo et al., 2008
Spinach 13.00 1.00 79.00 15.00 na na 108.00 Penalvo et al., 2008
Sweet potatoes 65.00 2.00 79.00 16.00 na na 162.00 Penalvo et al., 2008
Sweet potatoes 122.00 <1 na na na na 122.00 Kuhnle et al., 2009
Sweet potatoes cooked 132.00 <1 na na na na 132.00 Kuhnle et al., 2009
Sweet potatoes nd 41.00 na na na na 41.00 Horn-Ross et al., 2000
Tomato 3.00 na 11.00 12.00 na na 26.00 Penalvo et al., 2008
Tomato (paste) 9.00 0.00 107.00 70.00 na na 186.00 Milder et al., 2005

Mushrooms
Ceps 0.60 0.30 na na na na 0.90 Valsta et al., 2003
Chanterels 3.90 7.30 na na na na 11.20 Valsta et al., 2003
Black trumpets 1.30 0.10 na na na na 1.40 Valsta et al., 2003
Shiitake 0.20 0.00 na na na na 0.20 Valsta et al., 2003

µg/100g fresh weight
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Fruits & Vegetables Secoisolariciresinol 
(CAS 148244-82-0)

Matairesinol 
(CAS 580-72-3)

Lariciresinol
 (CAS 27003-73-2)

Pinoresinol 
(CAS 487-36-5)

Syringaresinol
 (CAS 21453-69-0)

Medioresinol 
(CAS 40957-99-1)

Total References

Berries
Blackberries 12.00 nd 166.00 54.00 na na 232.00 Nurmi et al., 2010
Blackberries 220.00 nd na na na na 220.00 Kuhnle et al., 2009
Cranberry 193.00 nd 69.00 122.00 na na 384.00 Nurmi et al., 2010
Currants 119.00 2.00 na na na na 121.00 Kuhnle et al., 2009
Strawberries 51.00 na 33.00 21.00 na na 105.00 Penalvo et al., 2008
Strawberries 5.00 nd 117.00 212.00 na na 334.00 Nurmi et al., 2010
Strawberries 5.00 0.00 117.00 212.00 na na 334.00 Milder et al., 2005
Strawberry 5.00 0.00 117.00 212.00 na na 334.00 Tetens et al., 2013
Strawberries 61.37 18.3 134.00 5.21 60.83 3.89 284.49 Moreno-Franco et al., 2011

Oil seeds
Olive 55.90 2.70 na na na na 58.60 Valsta et al., 2003
Olive oil 1.00 0.30 1.70 139.70 na na 142.70 Thompson et al., 2006
Olive oil extra virgin 0.00 0.00 4.00 243.00 na na 247.00 Milder et al., 2005
Olive oil standard 0.00 0.00 5.00 101.00 na na 106.00 Milder et al., 2005
Sunflower seeds 128.00 nd na na na na 128.00 Horn-Ross et al., 2000
Sunflower seeds 26.20 0.50 149.70 33.90 na na 210.30 Thompson et al., 2006
Sunflower seeds 106.00 3.00 na na na na 109.00 Kuhnle et al., 2008
Sunflower seeds 53.00 0.00 671.00 167.00 na na 891.00 Milder et al., 2005

Nuts
Almonds 159.00 24.00 233.00 208.00 40.00 nd 664.00 Smeds et al., 2007
Brazil nuts 770.00 12.00 na na na na 782.00 Kuhnle et al., 2008
Carob 1266.51 108.41 1770.74 294.99 12965.7 336.08 16742.43 Moreno-Franco et al., 2011
Cashew nuts 165.00 5.00 na na na na 170.00 Kuhnle et al., 2008
Cashew nuts 37.50 0.30 60.50 1.10 na na 99.40 Thompson et al., 2006
Cashew nuts 133.00 0.00 496.00 0.00 na na 629.00 Milder et al., 2005
Cashew nuts 316.00 55.00 307.00 19.00 26.00 nd 723.00 Smeds et al., 2007
Coconuts (powder) 34.00 0.00 na na na na 34.00 Valsta et al., 2003
Peanuts 116.00 19.00 98.00 32.00 81.00 nd 346.00 Smeds et al., 2007
Peanuts grilled salted 256.00 17.00 na na na na 273.00 Kuhnle et al., 2008
Peanuts grilled salted 53.00 0.00 41.00 0.00 na na 94.00 Milder et al., 2005
Pistachio 44.60 0.10 123.00 31.20 na na 198.90 Thompson et al., 2006
Walnuts 140.00 5.00 na na na na 145.00 Kuhnle et al., 2008
Walnuts 99.00 60.00 47.00 34.00 24.00 nd 264.00 Smeds et al., 2007

µg/100g fresh weight
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Fruits & Vegetables Secoisolariciresinol 
(CAS 148244-82-0)

Matairesinol 
(CAS 580-72-3)

Lariciresinol
 (CAS 27003-73-2)

Pinoresinol 
(CAS 487-36-5)

Syringaresinol
 (CAS 21453-69-0)

Medioresinol 
(CAS 40957-99-1)

Total References

Legumes
Alafalfa sprouts tr nd na na na na 0.00 Horn-Ross et al., 2000
Beans 66.00 na 128.00 31.00 na na 225.00 Penalvo et al., 2008
Beans 58.00 na 144.00 37.00 na na 239.00 Penalvo et al., 2008
Beans 29.00 0.00 220.00 24.00 na na 273.00 Milder et al., 2005
Beans (red) nd nd na na na na 0.00 Horn-Ross et al., 2000
Beans (red) 240.02 9.00 422.45 20.85 16.98 2.83 712.13 Moreno-Franco et al., 2011
Beans (red) 240.39 34.89 319.23 24.67 57.34 4.77 681.29 Moreno-Franco et al., 2011
Beans (red) 153.00 19.46 218.24 38.00 186.57 20.81 636.08 Moreno-Franco et al., 2011
Beans (red) 139.15 29.00 92.79 48.86 69.00 19.12 397.92 Moreno-Franco et al., 2011
Beans (red) 92.99 21.03 88.27 47.39 31.53 15.9 297.11 Moreno-Franco et al., 2011
Beans (red) 167.85 11.70 32.00 2.90 72.00 2.41 288.86 Moreno-Franco et al., 2011
Beans (red) 140.47 10.89 248.01 33.43 157.00 19.8 609.60 Moreno-Franco et al., 2011
Broad beans 240.00 34.89 319.23 24.67 57.34 4.77 681.29 Moreno-Franco et al., 2011
Clover sprouts nd nd na na na na 0.00 Horn-Ross et a., 2000
Humus 2.50 15.50 123.70 834.70 na na 976.40 Thompson et al., 2006
Lentils 1.38 245.17 233.24 86.93 196.63 17.00 780.35 Moreno-Franco et al., 2011
Mungo beans 289.00 nd na na na na 289.00 Kuhnle et al., 2009
Mungo sprouts 97.00 0.1 18.5 13.1 na na 128.70 Thompson et al., 2006
Mungo sprouts 82.00 1.00 32.00 33.00 na na 148.00 Penalvo et al., 2008
Mungo sprouts tr tr na na na na 0.00 Horn-Ross et al., 2000
Peas 129.00 na 9.00 6.00 na na 144.00 Penalvo et al., 2008
Peas na na 59.00 50.00 na na 109.00 Penalvo et al., 2008
Peas 2.73 6.79 150.59 79.81 175.36 24.20 439.48 Moreno-Franco et al., 2011
Peas 1.00 98.82 83.73 7.11 1.82 0.00 192.63 Moreno-Franco et al., 2011
Peas 2.61 87.75 133.75 8.00 1.81 0.00 234.14 Moreno-Franco et al., 2011
Soy meal 79.10 na 99.60 88.70 na na 267.40 Thompson et al., 2006
Soy meal 337.00 9.00 na na na na 346.00 Kuhnle et al., 2009
Tofu 18.00 0.00 61.00 61.00 na na 140.00 Milder et al., 2005

Cucurbitaceae
Cucumber 41.00 na 65.00 na na na 106.00 Penalvo et al., 2008
Pumkin 20.00 na 29.00 na na na 49.00 Penalvo et al., 2008
Pumkin 153.00 <1 na na na na 153.00 Kuhnle et al. 2009
Pumkin 29.00 3.00 58.00 8.00 na na 98.00 Penalvo et al., 2008
Pumkin seeds 510.00 11.00 na na na na 521.00 Kuhnle et al., 2008
Spanish melon 23.00 na 69.00 12.00 na na 104.00 Penalvo et al., 2008
Water melon 5.00 na 67.00 5.00 na na 77.00 Penalvo et al., 2008
Witer squash 13.40 0.10 91.10 8.80 na na 113.40 Thompson et al., 2006
Zucchini 18.00 0.00 64.00 37.00 na na 119.00 Milder et al., 2005

µg/100g fresh weight
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Fruits & Vegetables Secoisolariciresinol 
(CAS 148244-82-0)

Matairesinol 
(CAS 580-72-3)

Lariciresinol
 (CAS 27003-73-2)

Pinoresinol 
(CAS 487-36-5)

Syringaresinol
 (CAS 21453-69-0)

Medioresinol 
(CAS 40957-99-1)

Total References

Brassicaceae
Broccoli 38.00 0.00 972.00 315.00 na na 1325.00 Milder et al., 2005
Broccoli tr nd na na na na 0.00 Horn-Ross et al., 2000
Brussels sprouts 30.00 nd na na na na 30.00 Horn-Ross et al., 2000
Brussels sprouts 21.00 0.6 na na na na 21.60 Valsta et al., 2003
Brussels sprouts 34.00 0.00 493.00 220.00 na na 747.00 Milder et al., 2005
Cabbage red 9.00 0.00 178.00 90.00 na na 277.00 Milder et al., 2005
Cabbage white 8.00 0.00 212.00 568.00 na na 788.00 Milder et al., 2005
Cauliflower 91.00 na 36.00 85.00 na na 212.00 Penalvo et al., 2008
Cauliflower 4.00 0.00 124.00 58.00 na na 186.00 Milder et al., 2005
Cabbage Kale 16.00 12.00 599.00 1691.00 na na 2321.00 Milder et al., 2005
Horseradish 14.00 0.00 na na na na 14.00 Valsta et al., 2003
Horseradish 37.00 49.00 219.00 16.00 na na 321.00 Penalvo et al., 2008
Radish na na 29.00 43.00 na na 72.00 Penalvo et al., 2008
Radish 1.00 15.00 na 40.00 na na 56.00 Penalvo et al., 2008
Rutabaga 3.70 0.60 na na na na 4.30 Valsta et al., 2003
Turnips 6.30 0.00 na na na na 6.30 Valsta et al., 2003

Bread grains & meals
Barley 42.00 42.00 133.00 71.00 140.00 22.00 450.00 Smeds et al., 2007
Buckwheat 350.00 39.00 505.00 63.00 145.00 16.00 1118.00 Smeds et al., 2007
Crackers 38.71 5.26 79.85 244.17 107.02 6.44 481.45 Moreno-Franco et al., 2011
Croissant 33.10 0.00 9.99 0.00 73.57 1.89 118.55 Moreno-Franco et al., 2011
Cereal bar 25.53 1.42 47.95 142.32 106.91 4.90 469.61 Moreno-Franco et al., 2011
Cereal chocolate 22.25 1.90 31.71 41.29 145.04 6.03 248.22 Moreno-Franco et al., 2011
Dhurra 13.00 1.90 3.80 33.00 90.00 nd 141.70 Smeds et al., 2007
Flax seeds 375321.9 153.3 2807.5 729.6 na na 379012.30 Thompson et al., 2006
Flax seeds 294210.00 553.00 3041.00 3324.00 na na 301128.00 Milder et al., 2005
French baguette 8.56 0.00 14.21 11.47 85.83 2.86 122.93 Moreno-Franco et al., 2011
Grain bread 6163.00 19.00 185.00 377.00 na na 6744.00 Milder et al., 2005
linseeds 165759 529 1780 871 48 nd 168987.00 Smeds et al., 2007
Linseed bread 7208.30 1.20 9.80 4.10 na na 7223.40 Thompson et al., 2006
Linseed bread 11845.00 26.00 220.00 283.00 nq na 12474.00 Milder et al., 2005
Millet 80.00 82.00 34.00 216.00 96.00 12.00 520.00 Smeds et al., 2007
Muesli 1 17.00 0.00 250.00 497.00 na na 764.00 Milder et al., 2005
Muesli 2 13.00 0.00 120.00 210.00 na na 343.00 Milder et al., 2005
Muesli 3 17.00 0.00 63.00 129.00 na na 209.00 Milder et al., 2005
Oat 90.00 440.00 766.00 567.00 297.00 112.00 2272.00 Smeds et al., 2007
Quinoa 30.00 15.00 125.00 54.00 180.00 nd 404.00 Smeds et al., 2007

µg/100g fresh weight
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Fruits & Vegetables Secoisolariciresinol 
(CAS 148244-82-0)

Matairesinol 
(CAS 580-72-3)

Lariciresinol
 (CAS 27003-73-2)

Pinoresinol 
(CAS 487-36-5)

Syringaresinol
 (CAS 21453-69-0)

Medioresinol 
(CAS 40957-99-1)

Total References

Bread grains & meals
Rice (Japanese) 39.00 nd 757.00 503.00 967.00 74.00 2340.00 Smeds et al., 2007
Rice (wild) 46.00 1.22 55.00 194.00 1116.00 92.00 1504.22 Smeds et al., 2007
Rice (red) 66.00 87.00 71.00 60.00 160.00 24.00 468.00 Smeds et al., 2007
Rice (brown) 20.00 1.60 153.00 66.00 99.00 27.00 366.60 Smeds et al., 2007
Rice bread 33.00 4.00 47.00 44.00 na na 128.00 Penalvo et al., 2008
Rice bread 7.00 1.00 18.00 16.00 na na 42.00 Penalvo et al., 2008
Refined bread 17.00 0.00 38.00 28.00 na na 83.00 Milder et al., 2005
Rye 462.00 729.00 1503.00 1547.00 3540.00 585.00 8639.00 Smeds et al., 2007
Rye bread 122.00 0.20 11.40 9.40 na na 143.00 Thompson et al., 2006
Rye bread 16.00 14.00 122.00 172.00 na na 324.00 Milder et al., 2005
Rye bread 15.00 12.00 111.00 163.00 na na 301.00 Milder et al., 2005
Rye bread 17.00 0.00 73.00 33.00 na na 123.00 Milder et al., 2005
Sesame seed 7.30 123.10 1052.40 6814.50 na na 7996.80 Thompson et al., 2006
Sesame seed 66.00 481.00 9470.00 29331.00 na na 39348.00 Milder et al., 2005
Sesame seeds 240.00 1137.00 13060.00 47136.00 205.00 4153.00 65931.00 Smeds et al., 2007
Spelt wheat 155.00 8.60 583.00 494.00 1126.00 291.00 2657.60 Smeds et al., 2007
Tea biscuits 40.42 0.00 12.26 6.45 70.38 2.02 131.53 Moreno-Franco et al., 2011
Triticale 165.00 34.00 402.00 518.00 899.00 165.00 2183.00 Smeds et al., 2007
Wheat 868.00 410.00 672.00 138.00 882.00 232.00 3202.00 Smeds et al., 2007
White bread 7.44 0.00 14.75 9.02 108.6 2.87 142.68 Moreno-Franco et al., 2011
White bread 0.00 0.00 11.00 7.00 na na 18.00 Milder et al., 2005
Whole bread 19.44 0.00 32.48 23.37 195.59 6.28 277.16 Moreno-Franco et al., 2011
Whole bread 15.00 0.00 73.00 33.00 na na 121.00 Milder et al., 2005
Whole weat meal 31.00 0.00 140.00 38.00 na na 209.00 Milder et al., 2005

Condiments
Amaranth 98.00 33.00 45.00 53.00 47.00 114.00 390.00 Smeds et al., 2007
Basilic 546.00 1.90 na na na na 546.00 Valsta et al., 2003
Capres 44.50 15.10 na na na na 59.60 Valsta et al., 2003
Garlic 55.00 na 84.00 45.00 na na 184.00 Penalvo et al., 2008
Garlic 93.00 4.00 na na na na 97.00 Kuhnle et al., 2009
Garlic 50.00 0.00 286.00 200.00 na na 536.00 Milder et al., 2005
Garlic 27.00 37.00 na na na na 64.00 Horn-Ross et al., 2000
Ginger na 16.00 na 15.00 na na 31.00 Penalvo et al., 2008
Ginger 21.30 0.00 na na na na 21.30 Valsta et al., 2003
Green pepper 5.00 na 73.00 6.00 na na 84.00 Penalvo et al., 2008
Green pepper 7.00 0.00 106.00 1.00 na na 114.00 Milder et al., 2005
Origano (dry) 44.40 1.00 na na na na 45.40 Valsta et al., 2003
Paprika 8.00 79.00 2.00 na na na 89.00 Penalvo et al., 2008
Red pepper 9.00 na 73.00 1.00 na na 83.00 Penalvo et al., 2008
Red pepper 7.00 0.00 106.00 1.00 na na 114.00 Milder et al., 2005

µg/100g fresh weight
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Fruits & Vegetables Secoisolariciresinol 
(CAS 148244-82-0)

Matairesinol 
(CAS 580-72-3)

Lariciresinol
 (CAS 27003-73-2)

Pinoresinol 
(CAS 487-36-5)

Syringaresinol
 (CAS 21453-69-0)

Medioresinol 
(CAS 40957-99-1)

Total References

Beverages
Beer (mix)  0.5 0.0  7.6 17.4 na na 25.5 Tetens et al., 2013
Coffee caspules 17.00 nd 5.30 na na 22.30 Angeloni et al., 2020
Coffee instant 862.00 58.00 na na na na 920.00 Kuhnle et al., 2008
Coffee instant decaf. 610.00 32.00 na na na na 642.00 Kuhnle et al., 2008
Coffee (mix)  12.7  0.35  11.1  0.95 na na 25.00 Tetens et al., 2013
Coffee powder 13.35 nd 4.25 na na na 17.60 Angeloni et al., 2020
Coffee grain 14.34 nd 5.31 na na na 19.65 Angeloni et al., 2020
Chamomile 440.67 0.00 0.00 2798.51 2444.09 276.00 5959.27 Moreno-Franco et al., 2011
Dark chocolate 0.00 0.00 20.00 23.00 na na 43.00 Tetens et al., 2013
Cocoa powder 8.00 0.00 26.00 26.00 na na 60.00 Tetens et al., 2013
Tea (mix black/green)  9.00  1.6  24.8  23.2 na na 58.4 Tetens et al., 2013
Wine 25.60 3.25 5.50 3.60 61.54 99.49 Nurmi et al.; 2003
Red Wine 51.80 0.10 13.00 0.80 na na 65.70 Thompson et al., 2006
Wine (mix)  33.3  5.3  10.4  6.8 na na 55.7 Tetens et al., 2013

µg/100g fresh weight
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Table S2. Dietary scales used to calculate dietary scores for DAI, GEN and ENL.  

Table S2A, Scales for DAI and GEN associated to Urine determination;  

 
  

Column
/lines B C D E F G H I J

1

2
Two days 
before morning

Two days 
before noon

Two days 
before evening

Previous day 
morning

Previous 
noon

Previous 
evening morning Score

3 Soy juice 0.3 0.5 1.0 1.5 2.0 3.0 0.0
4 0 0 0 0 0 0
5 Tofu / 0.3 0.5 1.0 1.5 2.0 3.0 0.0
6 soy-based cheese 0 0 0 0 0 0
7 Soy-food 0.3 0.5 1.0 1.5 2.0 3.0 0.0
8 0 0 0 0 0 0
9 Soy-based yogurt 0.0 0.1 0.3 0.5 1.0 1.5 0.0
10 0 0 0 0 0 0
11 Transformed ++ 0.0 0.1 0.2 0.4 0.8 1.5 0.0
12 0 0 0 0 0 0
13 Transformed + 0.0 0.0 0.1 0.2 0.5 1.0 0.0
14 0 0 0 0 0 0
15 Transformed 0.0 0.0 0.0 0.1 0.3 0.5 0.0
16 1 0 0 1 2 0
17 Transformed - 0.0 0.0 0.0 0.0 0.0 0.0 0.0
19 0 0 0 0 0 0
20 Canteen 0,1 0,1 0,2 0,2
21 0 0 0 0

22  =Σ (J3;J20)
23

24
Two days 
before morning

Two days 
before noon

Two days 
before evening

Previous day 
morning

Previous 
noon

Previous 
evening morning Score

25 Soy juice 0.3 0.5 1.0 1.5 2.0 3.0 0.0
26 0 0 0 0 0 0
27 Tofu / 0.3 0.5 1.0 1.5 2.0 3.0 0.0
25 soy-based cheese 0 0 0 0 0 0
29 Soy-food 0.3 0.5 1.0 1.5 2.0 3.0 0.0
30 0 0 0 0 0 0
31 Soy-based yogurt 0.0 0.1 0.3 0.5 1.0 1.5 0.0
32 0 0 0 0 0 0
33 Transformed ++ 0.0 0.1 0.2 0.4 0.8 1.5 0.0
34 0 0 0 0 0 0
35 Transformed + 0.0 0.0 0.1 0.2 0.5 0.1 0.0
36 0 0 0 0 0 0
37 Transformed 0.0 0.0 0.0 0.1 0.3 0.5 0.0
38 0 0 0 0 0 0
39 Transformed - 0.0 0.0 0.0 0.0 0.0 0.0 0.0
40 0 0 0 0 0 0
41 Canteen 0.1 0.1 0.2 0.2
42 0 0 0 0

 =Σ (J25;J41)

Urine IFs Score  =Σ(J22;J43)

 =Σ (N19*N20)

Dietary scores for DAI in urine

 =Σ (N3*N4)

 =Σ (N5*N6)

 =Σ (N7*N8)

 =Σ (N11*N12)

 =Σ (N13*N14)

 =Σ (N17*N18)

 =Σ (N9*N10)

 =Σ (N29*N30)

Urine GEN Score

 =Σ (N35*N36)

 =Σ (N37*N38)

 =Σ (N39*N40)

 =Σ (N41*N42)

 =Σ (N33*N34)

 =Σ (N31*N32)

Urine DAI Score

Dietary scores for GEN in urine

 =Σ (N25*N26)

 =Σ (N27*N28)

 =Σ (N15*N16)
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Table S2. Dietary scales used to calculate dietary scores for DAI, GEN and ENL.  

Table S2B, Scales for DAI and GEN associated with plasma determination,  

 
 

 
  

Column
/lines B C D E F G H I J

1

2
Two days before 
morning

Two days before 
noon

Two days before 
evening

Previous day 
morning

Previous 
noon

Previous 
evening morning Score

3 Soy juice 0.5 1 2 3 4 8 8
4 0 0 0 0 0 0
5 Tofu / 0.5 1 2 3 4 8 8
6 soy-based cheese 0 0 0 0 0 0
7 Soy-food 0.5 1 2 3 4 8 8
8 0 0 0 0 0 0
9 Soy-based yogurt 0 0.5 1 1.5 2 4 4
10 0 0 0 0 0 0
11 Transformed ++ 0 0.5 1 1.5 2 4 4
12 0 0 0 0 0 0
13 Transformed + 0 0 0.5 0.75 1 2 2
14 0 0 0 0 0 0
15 Transformed 0 0 0.25 0.4 0.5 1 1
16 0 0 0 0 0 0
17 Transformed - 0 0 0 0 0 0 0
19 0 0 0 0 0 0
20 Canteen 0.1 0.1 0.2 0.2
21 0 0 0 0 0 0

22  =Σ (J3:J20)/2

 =Σ (N17*N18)

 =Σ (N19*N20)

Dietary score for DAI in plasma

 =Σ (N3*N4)

 =Σ (N5*N6)

 =Σ (N7*N8)

 =Σ (N9*N10)

 =Σ (N11*N12)

 =Σ (N13*N14)

Plasma DAI Score

 =Σ (N15*N16)

23

24
Two days before 
morning

Two days before 
noon

Two days before 
evening

Previous day 
morning

Previous 
noon

Previous 
evening morning Score

25 Soy juice 1 1.5 2 4 6 8 8
26 0 0 0 0 0 0
27 Tofu / 1 1.5 2 4 6 8 8
25 soy-based cheese 0 0 0 0 0 0
29 Soy-food 1 1.5 2 4 6 8 8
30 0 0 0 0 0 0
31 Soy-based yogurt 0 0,5 1 2 3 4 4
32 0 0 0 0 0 0
33 Transformed ++ 0 0 0.5 1 1.5 2 2
34 0 0 0 0 0 0
35 Transformed + 0 0 0.25 0.5 0.75 1 1
36 0 0 0 0 0 0
37 Transformed 0 0.2 0.2 0.4 0.4 0
38 0 0 0 0 0 0
39 Transformed - 0 0 0 0 0
40 0 0 0 0 0 0
41 Canteen 0.1 0.1 0.2 0.2
42 0 0 0 0 0 0

43  =Σ (J25:J41)/2
44
45 Plasma IFs Score  =Σ(J22;J43)/2

 =Σ (N39*N40)

 =Σ (N33*N34)

 =Σ (N35*N36)

 =Σ (N37*N38)

 =Σ (N41*N42)

Plasma GEN Score

Dietary score for GEN in plasma

 =Σ (N25*N26)

 =Σ (N27*N28)

 =Σ (N29*N30)

 =Σ (N31*N32)
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Table S2. Dietary scales used to calculate dietary scores for DAI, GEN and ENL.  

Table S2C, Scales for ENL associated with urine determination. 

 

Table S2D, Scales for ENL associated with plasma determination. 

 

Column
/lines B C D E F G H I J

1

2 Foodstuff
Two days before 
morning

Two days before 
noon

Two days before 
evening

Previous day 
morning

Previous day 
noon

Previous day 
evening morning Score

3 Cereals and grain 2 2 3 3 2 1 0
4 products 0 0 0 0 0 0 0
5 Cabbages 2 2 3 3 2 1 0
6 Squashes 0 0 0 0 0 0 0
7 Prunus / Apricots 2 2 3 3 2 1 0
8 Citrus / Dates 0 0 0 0 1 0 0
9 Berries 2 2 3 3 2 1 0
10 0 0 0 0 0 0 0
11 Chamomile 2 2 3 3 2 1 0
12 0 0 0 0 0 0 0
13 Nuts 1 1 2 2 1 0.5 0
14 Oil seeds 0 0 0 0 0 0 0
15 Beans / Lentils 1 1 2 2 1 0.5 0
16 Soy 0 0 0 0 0 0 0
17 Fruits & vegetables 1 1 2 2 1 0.5 0
18 Pasta 0 1 0 0 0 0 0
19 Coffee instant 1 1 2 2 1 0.5 0
20 Chocolate 0 1 0 0 0 0 0
21 Carob / 1 1 2 2 1 0.5 0
22 Transformed meals 0 0 0 0 0 0 0
23 Wine / Beer 0.5 1 1 1 0.5 0.2 0
24 0 0 0 0 0 0 0
25 Cantine 0.2 0.5 1 1 0.5 0.2 0
26 0 0 0 0 0

27  =Σ (J3:J25)

Dietary Score for ENL in urine

 =Σ (N3*N4)

 =Σ (N5*N6)

 =Σ (N7*N8)

Urine score Enterolactone

 =Σ (N9*N10)

 =Σ (N11*N12)

 =Σ (N13*N14)

 =Σ (N15*N16)

 =Σ (N17*N18)

 =Σ (N19*N20)

 =Σ (N21*N22)

 =Σ (N23*N24)

 =Σ (N25*N26)

Column
/lines B C D E F G H I J

1

2 Foodstuff
Two days before 
morning

Two days before 
noon

Two days before 
evening

Previous day 
morning

Previous day 
noon

Previous day 
evening morning Score

3 Cereals and grain 0.2 0.2 1 3 2 1 0
4 products 0 0 0 0 0 0
5 Cabbages 0.2 0.5 1 3 2 1 0
6 Squashes 0 0 0 0 0 0
7 Prunus / Apricots 0.2 0.5 1 3 2 1 0
8 Citrus / Dates 0 0 0 1 0 0
9 Berries 0.2 0.5 1 3 2 1 0
10 0 0 0 0 0 0
11 Chamomile 0.2 0.5 1 3 2 1 0
12 0 0 0 0 0 0
13 Nuts 0 0.2 0.5 2 1 0.5 0
14 Oil seeds 0 0 0 0 0 0
15 Beans / Lentils 0 0.2 0.5 2 1 0.5 0
16 Soy 0 0 0 0 0 0
17 Fruits & vegetables 0 0.2 0.5 2 1 0.5 0
18 Pasta 1 0 0 0 0 0
19 Coffee instant 0 0.2 0.5 2 1 0.5 0
20 Chocolate 1 0 0 0 0 0
21 Carob / 0 0.2 0.5 2 1 0.5 0
22 Transformed meals 0 0 0 0 0 0
23 Wine / Beer 0 0 0.2 1 0.5 0.2 0
24 0 0 0 0 0 0
25 Cantine 0 0 0.2 1 0.5 0.2 0
26 0 0 0 0
27  =Σ (J3:J25)Plasma score Enterolactone

 =Σ (N19*N20)

 =Σ (N21*N22)

 =Σ (N23*N24)

Dietary Score for ENL in plasma

 =Σ (N25*N26)

 =Σ (N9*N10)

 =Σ (N11*N12)

 =Σ (N13*N14)

 =Σ (N15*N16)

 =Σ (N17*N18)

 =Σ (N3*N4)

 =Σ (N5*N6)

 =Σ (N7*N8)
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Figure S1. Consort diagram of the recruitment of volunteers at the time of the study samples collected and inquiry 
completed.  
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Figure S2. Correlation between urinary DAI and GEN and their respective dietary scores. Fig S2A: correlation between urinary DAI concentrations and the 
corresponding dietary scores. Fig S2B: correlation between urinary GEN concentrations and the corresponding dietary scores. 
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Figure S3. Correlation between plasma DAI and GEN and their respective dietary scores. Fig S3A: correlation between plasma DAI concentrations and the 
corresponding dietary scores. Fig S3B: correlation between plasma GEN concentrations and the corresponding dietary scores. 
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Figure S4. Correlation between urine and plasma IFs concentrations.  
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Figure S5. Correlation between ENL and IFs data. Fig S5A. correlation based on PHYTOs urine concentrations; Fig S5B. correlation based on PHYTOs 
dietary scores. 

 
 

 

y = 0.139x + 1.516
r = 0.285

0

2

4

6

8

10

12

0 5 10 15 20 25 30

U
ri

ne
IF

s
di

et
ar

y 
sc

or
es

UrineENL dietary scores

Correlation between UrineIFs dietary-scores and 
UrineENL dietary-scores (n = 56)

B

y = 0.298x + 279.33
r = 0.310

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

0 2000 4000 6000 8000 10000

IF
s 

ur
in

ar
y 

co
nc

en
tr

at
io

ns
 (µ

g.
L-1

) 
co

rr
ec

te
d 

by
 c

re
at

in
in

ENL urinary concentrations (µg.L-1) corrected by creatinin

Correlation between Urinary IFs and ENL 
concentrations (n = 56)

A



19 

Document D1. Open questionnaire proposed for the last 24 hours recall 

 

Subject identification

Study acronyme Promotor name

Subject code Date of the inquiry

Investigator name Name of the inquirer

Breakfast consumption Meal time

Meal location At home Outside
Precise

Hot drink(s)   Spoon
1   Glass
2   Bowl
3   Mug
4   Portion

Cold drink(s)   Spoon
1   Glass
2   Bowl
3   Mug
4   Portion

Cereals   Spoon
1   Plate
2   Bowl
3   Mug
4   Portion

Bread products   Spoon
(sandwich bread, 1   Slice
brioche, pastry …) 2   

3   Plate
4   Portion

Delicatessen   Spoon
1   Slice
2   Toast
3   Plate
4   Portion

Meal time

Eggs and derived   Spoon
products 1   Glass

2   Bowl
3   Plate
4   Portion

 1/2

 1/2

 1/2

 1/2

 1/2

Diet inquiry: Recall of the previous day (this morning)

Nbre
Home 
made Trade mark Total consumption

 1/2
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Subject identification

Study acronyme Promotor name

Subject code Date of the inquiry

Investigator name Name of the inquirer

Breackfast consumption (following)

Dairy products   Spoon
(animal or 1   Glass
plant-based milk) 2   Bowl

3   Plate
4   Portion

Fruit products   Spoon
1   Glass
2   Bowl
3   Plate
4   Portion

Vegetables   Spoon
(Beans, potatoes) 1   Glass

2   Bowl
3   Plate
4   Portion

Other   Spoon
(sweets, biscuits, 1   Glass
chocolate …) 2   Bowl

3   Plate
4   Portion

Trimmings   Spoon
(Butter, cream, 1   Glass
Jam...) 2   Bowl

3   Plate
4   Portion

 1/2

 1/2

 1/2

 1/2

 1/2

Diet inquiry: Recall of the previous day (this morning)
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Subject identification

Study acronyme Promotor name

Subject code Date of the inquiry

Investigator name Name of the inquirer

Dinner consumption Meal time

Meal location At home Outside
Precise

Starter   Spoon
1   Glass
2   Bowl
3   Plate
4   Portion

Meal 1   Spoon
1   Glass
2   Bowl
3   Plate
4   Portion

Meal 2   Spoon
1   Glass
2   Bowl
3   Plate
4   Portion

Meal 3   Spoon
1   Glass
2   Bowl
3   Plate
4   Portion

Cheese   Spoon
1   Glass
2   Bowl
3   Plate
4   Portion

Dessert   Spoon
1   Glass
2   Bowl
3   Plate
4   Portion

Trimmings   Spoon
Sauce, bread, 1   Glass

2   Bowl
3   Plate

 1/2

 1/2

 1/2

 1/2

 1/2

 1/2

Diet inquiry: Recall of the previous day (yesterday)

 1/2

Home 
made Trade mark Total consumption
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Subject identification

Study acronyme Promotor name

Subject code Date of the inquiry

Investigator name Name of the inquirer

Dinner consumption Meal time

Alcoholic   Spoon
beverages 1   Glass

2   Bowl
3   Plate
4   Portion

Non-alcoholic   Spoon
bevrages 1   Glass
(juice, soda, milk 2   Bowl
 coffee, tea…) 3   Bottle

4

Water   Spoon
1   Glass
2   Bowl
3   Bottle
4

Others   Spoon
(sweets, biscuits 1   Unit
chocolate …) 2   Handle

3   Plate
4   Portion

Diet inquiry: Recall of the previous day (yesterday)

 1/2

 1/2

 1/2

 1/2
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Subject identification

Study acronyme Promotor name

Subject code Date of the inquiry

Investigator name Name of the inquirer

Lunch consumption Meal time

Meal location At home Outside
Precise

Starter   Spoon
1   Glass
2   Bowl
3   Plate
4   Portion

Meal 1   Spoon
1   Glass
2   Bowl
3   Plate
4   Portion

Meal 2   Spoon
1   Glass
2   Bowl
3   Plate
4   Portion

Meal 3   Spoon
1   Glass
2   Bowl
3   Plate
4   Portion

Cheese   Spoon
1   Glass
2   Bowl
3   Plate
4   Portion

Dessert   Spoon
1   Glass
2   Bowl
3   Plate
4   Portion

Trimmings   Spoon
Sauce, bread, 1   Toast

2   Bowl
3   Plate

 1/2

 1/2

 1/2

 1/2

 1/2

 1/2

Diet inquiry: Recall of the previous day (yesterday)

 1/2

Home 
made Trade mark Total consumption
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Subject identification

Study acronyme Promotor name

Subject code Date of the inquiry

Investigator name Name of the inquirer

Lunch consumption (following) Meal time

Alcoholic   Glass
beverages 1   Mug

2   Bowl
3   Bottle
4

Non-alcoholic   Glass
bevrages 1   Mug
(juice, soda, milk 2   Bowl
 coffee, tea…) 3   Bottle

4

Water   Glass
1   Mug
2   Bowl
3   Bottle
4

Others   Spoon
(sweets, biscuits 1   Unit
chocolate …) 2   Handle

3   Plate
4   Portion

 1/2

 1/2

 1/2

 1/2

Diet inquiry: Recall of the previous day (yesterday)
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Subject identification

Study acronyme Promotor name

Subject code Date of the inquiry

Investigator name Name of the inquirer

Out of meal intakes

Intake time Outside
Intake place At home Precise

Product name   Spoon
1   Glass
2   Bowl
3   Plate
4   Portion

Intake time Outside
Intake place At home Precise

Product name   Spoon
1   Glass
2   Bowl
3   Plate
4   Portion

Intake time Outside
Intake place At home Precise

Product name   Spoon
1   Glass
2   Bowl
3   Plate
4   Portion

Intake time Outside
Intake place At home Precise

Product name   Spoon
1   Glass
2   Bowl
3   Plate
4   Portion

Home 
made Trade mark Portion size

 1/2

Diet inquiry: Recall of the previous day (yesterday)

Home 
made Trade mark Portion size

 1/2

Home 
made Trade mark Portion size

 1/2

Home 
made Trade mark Portion size

 1/2
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Document D2. Example of an inform consent form (Translated in English) 
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