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RESULTS
(0D) (OD) (EV)
Sample ID Location Data Mean S.D. C.V. Conc.
Apple Cider G1 1.843 1.705 0196 | 11.473% | 114.296
H1 1.567
Beer A2 0.413 0.441 0.040 | 9.088% | 13.496
B2 0.470
Beta Endorphin G2 1.038 1.126 0.124 | 11.056% | 68.105
D2 1.214
Buffalo Wings E2 0.689 0.708 0.026 | 3.730% | 34.763
F2 0.727
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FIG. 1 - The common mucosal immune system and its involvement in the production
of IgA antibody in secretion.
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FIG. 2 - The common mucosal immune system and its involvement in the production
of IgA antibody in secretion.
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Mucosal immune system and production of IgG, IgM and IgA antibodies in the blood
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FIG. 4 - Summary of Analytical Methods for Preparation of Food Antigens and Their
Peptides from Raw and Modified Foods
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FIG. 5 — ELISA plate format for foods #1-45
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FIG. 6 — Results for IgG in blood

DYNEX REVELATION 4.22
45 FOOD PANEL
DATA MATRIX/TABLE : O.D.

1 2 3 4 5 6 7 8 9 10 11 12
Blank 1.657 0.597 0.147 0.058 0382 1.828 0487 0.715 1.274 0.585 0.458
0.100 1.508 0.594 0.167 0.057 0.349 1.694 0476 0.704 1.224 0.605 0.448
0.398 1.118 0.551 0523 0.508 0.381 1.102 0.691 0.382 0400 0.242 0.351
0815 1.154 0.557 0496 0495 0325 0938 0636 0.379 0416 0.241 0.344
1.381 0.886 0.485 0.657 0.784 0.805 1.501 1.108 1.481 0.477 0.360 0.644
2438 0.827 0490 0.602 0.832 0.787 1.550 1.114 1.419 0.480 0.353 0.650
0427 1149 0396 1494 0505 0858 0.923 0.398 0.631 1.049 0.534 2.119

I & m m O O W P

0444 1230 0435 1677 0595 0863 1.020 0435 0.633 1.162 0.625 2.240
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FIG. 7 — Computer printout results for IgG in blood

OD Versus concentration

oD
3.000
2.500
2.000 |
1.500 |
1.000 !
0.500 '
0'000; ----------- b e b s Ao T bommmeeeees :
0500 e o o o |
0.000 20.000 40.000 60.000 80.000 100.000 120.000 140.000 160.000
RESULTS
(OD) (OD) (EU)
Sample ID Location Data Mean S.D. C.V. Conc.
Apple Cider G1 0427 0.436 0.012 | 2.765% | 17.907
H1 0.444
Beer A2 1.657 1.628 0.042 | 2.564% | 83.623
B2 1.598
Beta Endorphin Cc2 1.118 1.136 0.025 | 2.229% | 56.638
D2 1.154
Buffalo Wings E2 0.886 0.857 0.041 4.843% | 41.208
F2 0.827
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FIG. 8 — Computer printout results for IgG in blood

RESULTS
(OD) | (oD) (EU)

Sample ID Location Data Mean S.D. C.V. Conc.

Cake G2 1.149 1.190 0.057 | 4.799% | 59.608
H2 1.230

Casomorphin A3 0.697 0.796 0.139 |17.526% | 37.820
B3 0.894

Cereal C3 0.561 0.559 0.003 | 0.514% | 24.754
D3 0.557

Chili (Vegetarian) E3 0.485 0.488 0.004 | 0.724% | 20.802
F3 0.490

Concanavalin-A G3 0.396 0416 0.028 | 6.775% | 16.811
H3 0.435

Cranberry Sauce Ad 0.147 0.157 0.014 | 8.890% | 2.508
B4 0.167

Doughnut (Raised) C4 0523 0.509 0.019 | 3.648% | 22.000
D4 0.496

Dynorphin E4 0.657 0.630 0.039 | 6.213% | 28.641
F4 0.602

Egg (Cooked) G4 1.404 1.586 0.129 | 8.152% | 81.506
H4 1.677

Enkephalin A5 0.058 0.057 0.001 1.301%
B5 0.057

Food Coloring C5 0.508 0.501 0.009 | 1.770% | 21.558
D5 0.495

French Fries E5 0.734 0.808 0.034 | 4.198% | 38.494
F5 0.832

Gluteomorphin G5 0.586 0.580 0.021 3.566% | 25.920
H5 0.595

Hamburger AB 0.382 0.366 0.024 | 6.428% | 14.050
B6 0.349

Hotdog (Mixed Meat) C6é 0.381 0.353 0.040 | 11.211% | 13.345
D6 0.325

Ice Cream E6 0.805 0.796 0.013 | 1.574% | 37.847
F6 0.787

Ketchup G6 0.858 0.861 0.003 | 0.379% | 41.412
H6 0.863

Mayonnaise A7 1.828 1.761 0.094 | 5.355% | 91.199
B7 1.694

Milk Butyrophilin Cc7 1.102 1.020 0.115 | 11.407% | 50.235
D7 0.938

Mustard E7 1.501 1.525 0.034 | 2.231% | 78.177
F7 1.550
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FIG. 9 — Computer printout results for IgG in blood

(OD) (OD) (EU)
Sample ID Location Data Mean S.D. c.v. Conc.
Pasta G7 0.923 0.971 0089 | 7.110% | 47.545
H7 1.020
Peanut Agglutinin A8 0.487 0.481 0.008 | 1.635% | 20.456
B8 0.476
Peanut Butter C8 0.591 0.663 0.039 | 5909% | 30.514
D8 0.536
Phytohemmaglutinin E8 1.108 1.111 0.004 | 0.401% | 55.242
F8 1.114
Pickles G8 0.398 0.417 0.027 | 6.405% | 16.868
H8 0.435
Pizza (Vegetarian) A9 0.715 0.710 0.008 | 1.174% | 33.064
B9 0.704
Popcorn C9 0.382 0.381 0.002 | 0.512% | 14.883
D9 0.379
Potato Salad E9 1.481 1.450 0.044 | 3.039% | 74.004
F9 1.419
Pro-Dynorphin G9 0.631 0.632 0.002 | 0.238% | 28.798
H9 0.633
Pumpkin Pie A10 1.274 1.249 0.035 | 2.789% | 62.890
B10 1.224
Rice Cake (Plain) C10 0.400 0.408 0012 | 2900% | 16.393
D10 0.416
Sausage E10 0477 0479 0.002 | 0.404% | 20.297
F10 0.480
Sherbet G10 1.049 1.106 0.080 | 7.230% | 54.981
H10 1.162
Soybean Agglutinin A1 0.585 0.595 0014 | 2.336% | 26.716
B11 0.606
Steak C11 0.242 0.242 0.001 0.317% | 7.204
D11 0.241
Tater Tots E11 0.360 0.357 0.005 | 1.450% | 13.551
F11 0.353
Tofu G11 0.534 0.579 0064 | 1.116% | 25.849
H11 0.625
\Vegetable Rice A12 0.458 0.453 0.007 | 1.594% | 18.875
B12 0.448
Wheat Germ Agglutinin c12 0.351 0.348 0005 | 1.358% | 13.065
D12 0.344
Whipped Cream E12 0.644 0.647 0.004 | 0.661% | 29.602
F12 0.650
Wine (Red) G12 2119 2179 0.086 | 3.952% | 114.333
H12 2.240
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FIG. 10 — Resulis for IgA in blood

DYNEX REVELATION 4.22
45 FOOD PANEL
DATA MATRIX/TABLE : O.D.

1 2 3 4 5 6 7 8 9 10 11 12
Blank 0.802 0229 0.117 0 0.035 0.188 0.123 0.029 0.036 1.767 0.128
0.030 0.822 0.198 0.095 O 0.30 0.167 0.118 0.055 0.047 1.985 0.138
0.367 0.339 0445 0.089 0.051 0.017 0.261 0.365 0.155 0.076 0.066 0.144
0614 0.345 0437 0.063 0.068 0036 0.259 0.333 0.154 0.102 0.092 0.125

m O O O P

1.043 0.113 0.042 0.139 0.182 0.134 0.224 0.627 0.063 0.100 0.093 0.049

-m

1.867 0.092 0.052 0.147 0177 0117 0.201 0611 0.05 0.101 0.081 0.069
G 0.162 0.186 0.272 0.099 0.147 0.146 0.111 0.094 0.175 0.086 0.032 0.941
H 0161 0192 0302 0.127 0.125 0.142 0.124 0.121 0.168 0.120 0.070 1.149
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FIG. 11 - Computer printout results for IgA in blood

OD Versus concentration
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RESULTS
(OD) (OD) (EV)
Sample ID Location Data Mean S.D. C.v. Conc.
Apple Cider G1 0162 | 0161 | 0001 | 0476% | 6.076
H1 0.161
Beer A2 0802 | 0812 | 0014 | 1.728% | 51.386
B2 0.822
Beta Endorphin C2 0339 | 0342 | 0004 | 1.154% | 18.661
D2 0.345
Buffalo Wings E2 0113 | 0103 | 0015 | 14.704% | 1.979
F2 0.092
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FIG. 12— Computer printout results for IgA in blood

RESULTS
(OD) (OD) (EV)

Sample ID Location Data Mean S.D. C.V. Conc.

Cake G2 0.186 0.169 0.004 | 2171% | 7.988
H2 0.192

Casomorphin A3 0.229 0.214 0.022 |10.168% | 9.713
B3 0.198

Cereal C3 0.445 0.441 0.005 | 1.244% | 25.547
D3 0437

Chili (Vegetarian) E3 0.042 0.047 0.007 [14.774%
F3 0.052

Concanavalin-A G3 0.272 0.287 0.022 | 7.586% | 14.815
H3 0.302

Cranberry Sauce A4 01174 0.106 0.016 | 14.659% 2.29
B4 0.095

Doughnut (Raised) C4 0.089 0.076 0.019 |24.327% | 0.135
D4 0.063

Dynorphin E4 0.139 0.143 0.005 | 3.659% | 4.786
F4 0.137

Egg (Cooked) G4 0.099 0.113 0.020 |[17.676% | 2.690
H4 0.127

Enkephalin A5 0 0 0.006 0
BS 0

Food Coloring Cbh 0.051 0.059 0.012 | 19.745%
D5 0.068

French Fries E5 0.182 0.180 0.004 | 0.984% | 7.361
F5 0177

Gluteomorphin G5 0.147 0.136 0.016 | 11.566% | 4.284
H5 0.125

Hamburger A6 0.035 0.033 0.004 |11.513%
B6 0.030

Hotdog (Mixed Meat) C6 0 0.009 0.037
D6 0.036

Ice Cream E6 0.134 0.126 0.012 | 9.293% | 3.573
F6 0.117

Ketchup G6 0.146 0.144 0.003 | 2.215% | 4.849
H6 0.142

Mayonnaise A7 0.188 0.178 0.015 | 8503% | 7.211
B7 0.167

Milk Butyrophilin Cc7 0.261 0.260 0.002 | 0.670% | 12.945
D7 0.259

Mustard E7 0.224 0.213 0.016 | 7.625% | 9.653
F7 0.201
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FIG. 13 — Computer printout results for IgA in blood

(OD) (OD) (EU)
Sample ID Location Data Mean S.D. C.V. Conc.
Pasta G7 0.111 0.117 0.010 | 8.251% | 2.999
H7 0.124
Peanut Agglutinin A8 0.123 0.120 0.003 | 2637% | 3.215
B8 0.118
Peanut Butter C8 0.365 0.349 0.023 | 6490% | 19.111
D8 0.333
Phytohemmaglutinin E8 0.627 0.619 0.011 1.796% | 37.935
F8 0.611
Pickles G8 0.084 0.107 0.019 | 17.942% | 2.291
H8 0.121
Pizza (Vegetarian) A9 0.029 0.042 0.018 | 43.663%
B9 0.055
Popcorn C9 0.155 0.155 0.001 0.379% | 5.602
D9 0.154
Potato Salad E9 0.063 0.064 0.002 | 3.457%
F9 0.066
Pro-Dynorphin G9 0.175 0.172 0.004 | 2.556% | 6.831
H9 0.169
Pumpkin Pie A10 0.036 0.041 0.008 | 18.598%
B10 0.047
Rice Cake (Plain) C10 0.076 0.089 0.018 |20.457% | 1.016
D10 0.102
Sausage E10 0.100 0.100 0.000 | 0412% | 1.817
F10 0.101
Sherbet G10 0.086 0.103 0.024 |23.501% | 1.972
H10 0.120
Soybean Agglutinin A1 1.787 1.886 0140 | 7417% | 126.264
B11 1.985
Steak C11 0.066 0.079 0.018 |23.180% | 0.339
D11 0.092
Tater Tots E11 0.093 0.087 0.009 |10.202% | 0.887
F11 0.081
Tofu G111 0.032 0.051 0.027 | 52.188%
H11 0.070
egetable Rice A12 0.128 0.133 0.007 | 5569% | 4.097
B12 0.138
Wheat Germ Agglutinin C12 0.144 0.134 0.013 | 9.892% | 4.175
D12 0.125
Whipped Cream E12 0.049 0.059 0.015 | 24.663%
F12 0.069
Wine (Red) G12 1.041 1.095 0.076 | 6.936% | 71.133
H12 1.149
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FIG. 14 — Computer printout results for IgM in blood

DYNEX REVELATION 4.22
45 FOOD PANEL
DATA MATRIX/TABLE : O.D.

1 2 3 4 5 6 7 8 9 10 11 12
Blank 0.413 0.671 0.473 0.261 0.324 0.628 0.374 0652 0.822 0643 0.490
0.277 0470 0671 0.547 0.310 0441 0.681 0422 0547 0.717 0480 0.572
0.492 1.038 0.508 0.517 0.440 0486 0.930 0.535 0467 0.735 0.398 0.440
0.669 1.214 0515 0457 0.493 0.629 0.931 0.592 0457 0924 0.308 0.385

m O O W >

1196 0.689 0.768 0.907 1.079 0.692 1.708 0.526 0.560 0422 0.553 0.853
F 1816 0.727 0917 1.083 1415 0.651 1.789 0.499 0523 0483 0.587 0.942
G 1.843 0923 0415 1131 1.057 1.222 0.455 0.641 1.064 0980 1.092 0.671
H 1567 1.111 0386 1.316 1.178 1.292 0.514 0.752 1264 1.032 1.085 0.565
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FIG. 15 — Computer printout results for IgM in blood

OD Versus concentration

oD
2.500
i 490 Food
1500 0 i h L b
1000 b
0500 . @ b bbb
0.000 . ______________________________________________________________________________________
-0.500 ___________ L N R .
0.000 20.000 40.000 60.000 80.000 100.000 120.000 140.000 160.000
RESULTS
(OD) (OD) (EU)
Sample ID Location Data Mean S.D. C.V. Conc.
Apple Cider G1 1.843 1.705 0.196 | 11.473% | 114.296
H1 1.567
Beer A2 0413 0.441 0.040 | 9.088% | 13.496
B2 0470
Beta Endorphin C2 1.038 1.126 0.124 | 11.056% | 68.105
D2 1.214
Buffalo Wings E2 0.689 0.708 0.026 | 3.730% | 34.763
F2 0.727
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FIG. 16— Computer printout results for IgM in blood

RESULTS
(OD) | (OD) (EU)

Sample ID Location Data Mean S.D. Cc.Vv. Conc.

Cake G2 0.923 1.017 0.133 |13.077% | 69.420
H2 1.111

Casomorphin A3 0.671 0.671 0.000 | 0.056% | 31.805
B3 0.671

Cereal C3 0.508 0.512 0.005 | 0.915% | 19.109
D3 0.515

Chili (Vegetarian) E3 0.768 0.842 0.106 | 12.585% | 45.492
F3 0.917

Concanavalin-A G3 0.415 0.401 0.021 5.143% | 10.267
H3 0.386

Cranberry Sauce A4 0.473 0.510 0.052 [10.292% | 18.950
B4 0.647

Doughnut (Raised) C4 0.517 0.487 0.043 | 8.789% | 17.136
D4 0.457

Dynorphin E4 0.907 0.985 0.125 | 12.549% | 57.660
F4 1.083

Egg (Cooked) G4 1.131 1.223 0.131 [ 10.679% | 75.868
H4 1.316

Enkephalin A5 0.261 0.286 0.035 [12.120% | 1.079
B5 0.310

Food Coloring Ch 0.440 0.467 0.038 | 8.088% | 15.511
D5 0.493

French Fries ES 1.079 1.247 0.237 |19.041% | 77.775
F5 1.415

Gluteomorphin G5 1.057 1.118 0.085 | 7.620% | 67.450
H5 1.178

Hamburger AB 0.324 0.382 0.082 |21548% | 8.782
B6 0.441

Hotdog (Mixed Meat) C6 0.486 0.557 0.101 |18.174% | 22.755
D6 0.529

Ice Cream E6 0.692 0.671 0.029 | 4.366% | 31.835
F6 0.551

Ketchup G6 1.222 1.257 0.049 | 3.909% | 78.753
H6 1.292

Mayonnaise A7 0.628 0.655 0.038 | 5.760% | 30.524
B7 0.581

Milk Butyrophilin C7 0.930 0.931 0.000 | 0.052% | 52.530
D7 0.931

Mustard E7 1.708 1.749 0.057 | 3.269% | 117.791
F7 1.789
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FIG. 17 — Computer printout results for IgM in blood

(OD) (OD) (EV)

Sample ID Location Data Mean S.D. C.V. Conc.

Pasta G7 0.455 0.485 0.042 | 8.582% | 16.961
H7 0.514

Peanut Agglutinin A8 0.374 0.398 0.034 8618% | 10.022
B8 0422

Peanut Butter C8 0.535 0.564 0.040 | 7.135% | 23.247
D8 0.592

Phytohemmaglutinin E8 0.526 0.512 0.019 | 3.761% | 19.168
F8 0.499

Pickles G8 0.641 0.697 0.078 | 11.2564% | 33.858
H8 0.752

Pizza (Vegetarian) A9 0.652 0.600 0.074 |12.381% | 38.134
B9 0.547

Popcorn Co 0.467 0.462 0.007 1.540% | 15.148
D9 0457

Potato Salad E9 0.580 0.541 0.028 | 4.825% | 21.459
F9 0.523

Pro-Dynorphin G9 1.054 1.154 0.141 | 12.251% | 70.341
H9 1.254

Pumpkin Pie A10 0.822 0.770 0075 | 9.704% | 39.684
B10 0.717

Rice Cake (Plain) C10 0.735 0.829 0.133 | 16.075% | 44.454
D10 0.924

Sausage E10 0422 0.452 0.043 | 9.604% | 14.387
F10 0483

Sherbet G10 0.980 1.006 0.037 | 3.661% | 68.563
H10 1.032

Soybean Agglutinin A11 0.543 0.512 0.044 | 8.636% | 19.107
B11 0.480

Steak C11 0.398 0.353 0.064 |18.080% | 6.449
D11 0.308

Tater Tots E11 0.553 0.570 0024 | 4210% | 23.779
F11 0.587

Tofu G11 1.092 1.088 0.005 | 0.463% | 65.112
H11 1.085

Vegetable Rice A12 0490 0.531 0.058 |10.982% | 20.640
B12 0.572

Wheat Germ Agglutinin C12 0.440 0.412 0.039 | 9.460% | 11.165
D12 0.385

Whipped Cream E12 0.853 0.897 0.063 | 6.978% | 49.870
F12 0.942

Wine (Red) G12 0.571 0.668 0.005 | 0.675% | 31.596
H12 0.685
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FIG. 18 — Computer printout results for IgA in saliva

DYNEX REVELATION 4.22
45 FOOD PANEL
DATA MATRIX/TABLE : O.D.

1 2 3 4 5 6 7 8 9 10 11 12
Blank 0.923 0.838 0422 0.602 0.244 0441 0.804 0.604 0.613 0.885 0.785
0.412 0.813 0.727 0.320 0.507 0.202 0.376 0.696 0.605 0.562 0.825 0.723
0.646 0.813 0.673 0.576 0.573 0.177 0.761 0.638 0.656 0.550 0.429 0.780

0.933 0.824 0658 0.552 0573 0.299 0.710 0.592 0.609 0549 0442 0.705

m O O W »

1494 0639 0203 0.638 0487 0469 0.542 0.855 0.556 0.462 0.612 0.655
F 2378 0611 0.205 0.637 0.470 0417 0.560 0.864 0.576 0449 0.605 0.543
G 0.641 0.641 0.897 0.300 0.576 0472 0.583 0.611 0.689 0482 0.318 0.827
H 0702 0.682 0.990 0.358 0.669 0.527 0.668 0.668 0.782. 0.557 0.331 0.885
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FIG. 19 — Computer printout results for IgA in saliva

OD Versus concentration

oD
3.000
2500
2.000 |
1,500 |
1.000 :
0.500 |
0.000 |
0500% i b e !
0.000 20.000 40.000 60.000 80.000 100.000 120.000 140.000 160.000
RESULTS
(OD) (OD) (EV)
Sample ID Location Data Mean S.D. C.V. Conc.
Apple Cider G1 0641 | 0671 | 0.043 | 6.462% | 18.342
H1 0.702
Beer A2 0923 | 0868 | 0.078 | 8.976% | 30.605
B2 0.813
Beta Endorphin C2 0813 | 0818 | 0.008 | 0.923% | 27.511
D2 0.824
Buffalo Wings E2 0639 | 0625 | 0020 | 3.206% | 15.449
F2 0.611
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FIG. 20 — Computer printout results for IgA in saliva

RESULTS
(OD) (OD) (EU)
Sample ID Location Data Mean S.D. C.V. Conc.
Cake G2 0.641 0.661 0.029 | 4.344% | 17.721
H2 0.682
Casomorphin A3 0.838 0.783 0.079 |[10.032% | 25.283
B3 0.727
Cereal C3 0.673 0.666 0.011 1.627% | 17.982
D3 0.658
Chili (Vegetarian) E3 0.203 0.204 0.002 | 0.890% -
F3 0.205
Concanavalin-A G3 0.897 0.943 0.066 | 6.974% | 35.282
H3 0.290
Cranberry Sauce Ad 0422 0.371 0.072 | 19.489%
B4 0.320
Doughnut (Raised) C4 0.576 0.564 0.017 | 2.928% | 11.640
D4 0.552
Dynorphin E4 0.638 0.637 0.001 | 0.168% | 16.224
F4 0.637
Egg (Cooked) G4 0.300 0.328 0.040 | 12.159%
H4 0.356
Enkephalin A5 0.602 0.555 0.057 |12.079% | 11.078
B5 0.507
Food Coloring C5 0573 0.573 0.000 | 0.001% | 12.231
D5 0.573
French Fries E5 0.487 0.479 0.012 | 2550% | 6.327
F5 0470
Gluteomorphin G5 0576 0.622 0.066 | 10.589% | 15.280
H5 0.669
Hamburger A6 0.244 0.223 0.029 | 13.139%
B6 0.202
Hotdog (Mixed Meat) C6 0177 0.238 0.086 | 38.053%
D6 0.299
Ice Cream E6 0.459 0.443 0.037 | 8.244% | 4.094
F6 0.417
Ketchup G6 0472 0.499 0.039 | 7.810% | 7.605
H6 0.527
Mayonnaise A7 0.441 0.409 0.046 | 11.315% | 1.958
B7 0.376
Milk Butyrophilin c7 0.761 0.736 0.036 | 4.884% | 22.356
D7 0.710
Mustard E7 0.542 0.551 0.013 | 2.288% | 10.839
F7 0.560
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FIG. 21 — Computer printout results for IgA in saliva

(OD) (OD) (EV)
Sample ID Location Data Mean S.D. C.V. Conc.
Pasta G7 0.583 0.625 0.060 | 9.520% | 15.476
H7 0.668
Peanut Agglutinin A8 0.804 0.750 0.077 |10.203% | 23.247
B8 0.695
Peanut Butter C8 0.638 0.615 0.033 | 5317% | 14.833
D8 0.592
Phytohemmaglutinin E8 0.855 0.860 0.008 | 0.696% | 30.081
F8 0.884
Pickles G8 0.611 0.639 0.040 | 6.230% | 16.345
H8 0.688
Pizza (Vegetarian) A9 0.694 0.650 0.063 | 9.692% | 16.982
B9 0.605
Popcorn C9 0.656 0.632 0.033 | 5.200% | 15.908
D9 0.609
Potato Salad E9 0.555 0.566 0.015 | 2.620% | 11.744
F9 0.576
Pro-Dynorphin G9 0.689 0.735 0.066 | 8.968% | 22.339
H9 0.782
Pumpkin Pie A10 0.613 0.588 0.036 | 6.062% | 13.116
B10 0.562
Rice Cake (Plain) C10 0.550 0.550 0.001 | 0177% | 10.761
D10 0.549
Sausage E10 0.462 0.456 0.009 | 2.035% | 4.896
F10 0.449
Sherbet G10 0.482 0.520 0.053 |10.207% | 8.894
H10 0.557
Soybean Agglutinin A11 0.885 0.856 0042 | 4.881% | 29.850
B11 0.826
Steak C11 0.429 0.436 0.009 | 2.068% | 3.647
D11 0.442
Tater Tots E11 0.612 0.608 0.005 | 0.805% | 14.408
F11 0.605
Tofu G11 0.318 0.324 0.009 | 2911%
H11 0.331
\Vegetable Rice A12 0.785 0.754 0.044 | 5.809% | 23.506
B12 0.723
\Wheat Germ Agglutinin C12 0.780 0.743 0.053 | 7.132% | 22.801
D12 0.705
\Whipped Cream E12 0.655 0.649 0.009 | 1.324% | 16.971
F12 0.643
Wine (Red) G12 0.827 0.856 0.042 | 4.857% | 29.859
H12 0.885
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FIG. 22 — Serum Level of IgG against Raw [ ] vs Processed JJ] Food Expressed by
ELISA Units
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FIG. 27 — Serum Level of IgG against Raw [ ] vs Processed [J] Food Expressed by

Patent Application Publication
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FIG. 29 — Serum Level of IgG against Raw [ | vs Processed ] Food Expressed by

ELISA Units
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FIG. 30 — Serum Level of IgA against Raw [ ] vs Processed [J] Food Expressed by
ELISA Units
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FIG. 31 — Serum Level of IgA against Raw [ ] vs Processed JJ] Food Expressed by

ELISA Units
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FIG. 33 — Serum Level of IgA against Raw [_] vs Processed ] Food Expressed by

ELISA Units
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FIG. 34 — Serum Level of IgA against Raw[ | vs Processed [J] Food Expressed by

ELISA Units
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FIG. 35 — Serum Level of IgA against Raw [ ] vs Processed JJ] Food Expressed by

ELISA Units
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FIG. 37 — Serum Level of IgA against Raw [ | vs Processed [J] Food Expressed by

Patent Application Publication
ELISA Units
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FIG. 38 — Serum Level of IgM against Raw[ | vs Processed [J] Food Expressed by
ELISA Units
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FIG. 39 — Serum Level of IgM against Raw [ ] vs Processed JJ] Food Expressed by

ELISA Units
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FIG. 40 — Serum Level of IgM against Raw[_] vs Processed [J] Food Expressed by

ELISA Units
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FIG. 43 — Serum Level of IgM against Raw[_] vs Processed JJ] Food Expressed by
ELISA Units
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FIG. 44 - Serum Level of IgM against Raw [_] vs Processed JJ] Food Expressed by
ELISA Units
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FIG. 45 — Serum Level of IgM against Raw [_] vs Processed [J] Food Expressed by

ELISA Units
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FIG. 46 — Saliva Level of IgA + IgM against Raw[_] vs Processed JJ] Food Expressed
by ELISA Units
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FIG. 47 — Saliva Level of IgA + IgM against Raw [ ] vs Processed ] Food Expressed

by ELISA Units
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FIG. 48 — Saliva Level of IgA + IgM against Raw [_] vs Processed [J] Food Expressed
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FIG. 49 — Saliva Level of IgA + IgM against Raw [ | vs Processed JJ] Food Expressed

by ELISA Units
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FIG. 50 — Saliva Level of IgA + IgM against Raw[_] vs Processed JJj Food Expressed

by ELISA Units
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FIG. 52 — Saliva Level of IgA + IgM against Raw[_] vs Processed [J] Food Expressed

by ELISA Units
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FIG. 53 — Saliva Level of IgA + IgM against Raw [_| vs Processed JJ] Food Expressed

by ELISA Units

I 230140 PO

[

11O slgelsben

1esyn

(.

usxoIyD

I 53010 95UEI0

abuelp

[ 10 sige18B8A

JeayA
usyaIYD

I, |51\ MOUD US0IUD

=

11O elqeeben
[ oo

I oo ‘uowies
]
]
L

1

Jeayn
usyoIyD

[ pou ‘ysyenum
pexeg ‘Uslslum
UsSIYAA

paMeq ‘uow|esg

uowijeg

psauue)d ‘eung

] euny
o



US 2009/0253154 A1

BLOOD AND SALIVA TEST FOR DETECTION
OF DELAYED FOOD ALLERGY AND
INTOLERANCE AGAINST MODIFIED FOODS

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The invention relates to an immunoassay for
delayed food allergy and intolerance against modified foods.
[0003] 2. Description of the Related Art

[0004] Food allergy has become a problem that concerns
many clinicians. Adverse reactions to foods in which the
pathogenesis involves an immunological response to food
components are appropriately called food-hypersensitivity
reactions. This term is considered to be synonymous with
“food allergy.” This adverse immune reaction to food proteins
affects as many as 6% of young children and 3-4% of adults
(Sicherer and Sampson, 2006). However, in a study using
double-blind placebo-controlled food challenge, 39% of par-
ticipants showed hypersensitivity to food antigens (Bock and
Atkins, 1990).

[0005] Immune-mediated adverse reactions to foods can be
divided into distinct clinicopathologic entities based on pre-
sentation (immediate or delayed), target organ specificity, and
pathogenic mechanisms. By far, the most recognized reac-
tions are IgE mediated and dependent on activation of mast
cells in specific tissues. Such reactions are immediate and in
severe cases may be life-threatening (Sampson et al., 1999,
2004).

[0006] Immediate reactions to foods can involve one or
more target systems, including the skin, respiratory tract,
gastrointestinal, mucosal, and cardiovascular system (Samp-
sonetal., 1992; Eigenmann et al., 1998; Bischoff and Crowe,
2005).

[0007] Careful clinical observation has made it possible to
document that the signs and symptoms initially follow a
pattern reflecting the sites of initial exposure to the incrimi-
nated food. Thus, oropharyngeal reactions are frequently
reported first, followed by gastrointestinal responses, and
then involvement of the skin and respiratory tract (Gordon,
2003).

[0008] Unlike the immediate effects of IgE-mediated
allergy, the IgG, IgM and IgA-mediated food allergy and
intolerance reactions can take several days to appear. Levels
of IgG, IgM and IgA antibodies in the blood against different
food antigens have been used for demonstration of delayed
food allergy and intolerance reactions (Hvatum et al., 1992;
Barnes, 1995). Therefore, raised serum or plasma IgG, IgM
and IgA levels of food-specific antibodies are often associ-
ated with delayed food allergies and intolerance. This classi-
fication of immune mechanisms related to dietary proteins

and peptides is shown in Table 1.
TABLE 1

Classification of immune mechanisms
to dietary proteins and peptides

Gastrointestinal intolerance
Immediate type hypersensitivity

IgA and IgM mediated
IgE mediated

Type-1
Delayed immune reaction

Type-II Cytolytic
Type-II1

IgG and IgA mediated
IgG and IgA immune
complex mediated
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TABLE 1-continued

Classification of immune mechanisms
to dietary proteins and peptides

Cell mediated with involvement of
cytokines

Delayed hypersensitivity
Type-IV

[0009] However, measurement of IgG, IgM or IgA in the
blood may miss abnormal immune reaction to many food
antigens. In one instance, it is known that oral or intragastric
administration of antigens results in salivary IgA production,
but not in any antibody production in serum (Walker and
Isselbacher, 1977; Challacombe, 1987; Kanda et al., 2001).

Manifestation of IgA Antibodies in Secretions

[0010] Thedeposition of antigens in the guthas been shown
to lead to the production of IgA antibodies in secretion at sites
distant from the gut, such as colostrums, lacrimal and salivary
secretions (Brandtzaeg et al., 1970; Brandtzaeg, 2003, 2007).
[0011] It can be concluded, therefore, that the secretory
immune system can be stimulated centrally and that precur-
sors of IgA-producing_cells migrate from the gut-associated
lymphoid tissue to several_secretory sites, as well as to the
lamina propria of the gut_itself. Therefore, if antigens are
injected into the submucosal tissues, they are likely to induce
serum IgG antibodies_as well as secretory IgA antibodies in
saliva. However, if it_is applied topically to the skin or to the
intraepithelial tissue, the resultant main product is only secre-
tory IgA, which is detected_in saliva (see FIGS. 1-3).
[0012] Basedonthis mechanism ofaction, saliva isasource
of body fluid for detection of an immune response to bacte-
rial, food, and other antigens present in the oral cavity and
gastrointestinal tract. Indeed, salivary antibody induction has
been widely used as a model system to study secretory
responses to ingested material, primarily because saliva is an
easy secretion to collect and analyze. Indeed, saliva, as a
diagnostic fluid, is certainly preferable to blood in the phar-
macological monitoring of patients with chronic therapies
(Jertborn et al., 1986; Taubman and Smith, 1993; Nogueira et
al., 2005; Hakeem et al., 1992; Al-Bayaty et al, 1989; Rumbo
etal., 1998).

[0013] Besides its protective and lubricating properties,
saliva meets the demand for inexpensive and easy-to-use
diagnostic aids for oral and systemic diseases.

[0014] As mentioned previously, food allergy has become a
problem that concerns many clinicians. Adverse reactions to
foods in which the pathogenesis involves an immunological
response to food components are appropriately called food-
hypersensitivity reactions. Based on this, we have developed
atest using blood as well as saliva that will accurately inform
a physician of clinical conditions and diagnose patients who
may suffer from food allergies or food intolerance. The test
measures antibody levels to dietary antigens or peptides
(Hakeem et al., 1992; Brandtzaeg, 2007).

[0015] The antibodies present in saliva are IgA (90%) and
1gM (10%). For detection of these antibodies, saliva can be a
source of body fluid for the measurement of immune response
to dietary antigens present in the nasopharyngeal cavity and
gastrointestinal tract (Czerinsky et al., 1987; Kunishawa and
Kiyono, 2005).

[0016] Therefore, mucosal immune system reaction to
dietary proteins and peptides can result in production of IgA
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antibody in secretion. The immunological mechanism behind
this IgA antibody production in saliva and its spillover into
the blood is shown in FIGS. 1 and 2. FIGS. 1 and 2 show the
common mucosal immune system and its involvement in the
production of TgA antibody in secretion. Naive B cells gen-
erated in the bone marrow migrate to the inductive sites of
mucosal immunity represented by the gut-associated lym-
phoid tissues (GALT; Peyer’s patches and lymphoid follicles
of the large bowel) or bronchus-associated lymphoid tissues
(BALT) (1), where they are stimulated by antigens taken up
and presented by antigen-presenting cells and cognate
T-helper cells (2). Antigen-stimulated B and T cells migrate
out through the draining lymph nodes and lymphatics (3),
enter the blood stream (4) (5), and finally relocate or “home’
to the effector sites, including the lamina propria, of the
gastrointestinal, respiratory and genital tracts, and various
exocrine glands, where they secrete a significant amount of
IgA antibody (6).

[0017] However, if the patient suffers from enhanced intes-
tinal permeability due to mucosal inflammation, dietary pro-
teins and peptides may pass through the tight junctions with
an ensuing entry of dietary peptides and tight junction pro-
teins into the circulation (Sicherer and Sampson, 2006; Faria
and Weiner, 2005; Adams and Eksteen, 2006; Fasano and
Shea-Donohue, 2005). The presentation of these antigens by
antigen-presenting cells to memory B cells results in the
production of IgA antibody against dietary proteins and pep-
tides in the blood within a short period of time (for example,
7 days). Further presentation of antigens to T cells and B cells
results in IgG, IgM and IgA antibodies against dietary pro-
teins and peptides in the blood, which may take a longer
period of time (for example, 15 days). The possible immuno-
logical mechanism behind this mucosal immune response to
dietary proteins and peptides, enhanced intestinal permeabil-
ity, and production of IgG, IgM and IgA antibodies in blood
is shown in FIG. 3.

[0018] FIG. 3 shows how, following the loss of mucosal
immune tolerance and passage of dietary proteins and pep-
tides to the submucosa, regional lymph nodes and circulation,
polymeric IgA and immune complexes bound to the mucus
layer are formed. Immune complexes and inflammatory
cytokines can lead to enhanced gut permeability and the entry
of dietary proteins and peptides into the circulation. Of these
antigens and peptides are presented to memory B lympho-
cytes, generated due to prior exposure to the same antigen,
then plasma cells with IgA+J chain are formed to produce IgA
antibodies in the blood within 7 days. However, if these
antigens and peptides are presented to antigen presenting
cells, T cells and B cells, then plasma cell formation canresult
in the production of IgG, IgM and IgA antibodies against
dietary proteins and peptides in the blood within 15 days.
Why are Purification and Characterization of Dietary Pro-
teins and Peptides from Processed Foods Essential for Repro-
ducibility of IgA+IgM in Saliva and IgG, IgM and IgA in
Blood?

[0019] Processed foods and their ingredients are subjected
to a variety of processing conditions, which may cause alter-
ations in immunodominant epitopes, potentially affecting
allergenic properties. This processing may destroy existing
epitopes on a protein or may cause new ones to be formed
(neoallergen formation) as a result of change in protein con-
formation. Neoallergen formation has been known for at least
three decades (Spies, 1974); it may be part of the reason why
some individuals can tolerate a raw food or food ingredient
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but will react to the same food when it is processed. Recently,
studies have found neoallergens from pecans (Malanin et al.,
1995) and wheat flour (Leduc et al., 2003). Processing meth-
ods are more commonly associated with decreased allerge-
nicity (i.e., pollen-related fresh fruit and vegetable food aller-
gens upon heating) or as having no significant effect (i.e.,
heat-stable allergens from shrimp upon heating). Typically,
conformational epitopes are seen as being more susceptible to
processing-induced destruction than the linear epitopes on
the same allergen. The latter are more likely to be altered if
hydrolyzed. Linear epitopes may also be chemically modified
during food processing, as well as intentionally changed by
mutations introduced through genetic engineering. The dif-
ferent types of food processing includes thermal as well as
non-thermal treatments, and each type of process may have a
different effect on epitopes. In evaluating allergen stability,
then, the different effects of individual treatments must be
considered carefully. Thermal processing may be done by dry
heat (e.g., oven roasting, oil roasting, infra-red heating, ohmic
heating) or wet heat (e.g., boiling, microwave cooking, pres-
sure cooking, autoclaving, extrusion, blanching, steaming).
Non-thermal treatments include irradiation, soaking, germi-
nation, milling, fermentation, high-pressure processing,
dehulling and dehusking, and grinding. Processing may
affect food in a manner that may induce the masking or
unmasking of allergenic epitopes, thereby enhancing or
reducing allergen recognition and potentially altering the
allergenicity ofthe offending food. Food processing may alter
an epitope’s protein structure, leading to destruction, modifi-
cation, masking or unmasking, which may in turn lead to
decreasing, increasing, or having no effect on allergenicity.
One study (Sanchez and Fremont, 2003) extensively
reviewed the effects of food processing on the structural
stability of food allergens and concluded that effects of pro-
tein-protein interactions (especially aggregation) are virtu-
ally unknown. The examples that follow illustrate the diver-
sity and complexity of issues involved in determining the
effectiveness and limitations of food processing methods as a
tool in understanding neoallergenicity. In relation to common
processing methods, including mechanical, enzymatic, heat-
ing, drying, peeling, pulping, blanching, mashing, pasteut-
ization and multiple-treatment effects on the allergenicity of
processed food antigens, all the published articles dealt with
immediate hypersensitivity reaction which is IgE mediated
(Sathe et al., 2005), and none dealt with delayed immune
reaction to processed food antigens. This sampling of articles
also illustrates that in a majority of cases some of the techno-
logical processing treatments not only maintained their anti-
genicity and allergenicity but also induced the modification
and introduction of neoantigens.

[0020] A study conducted by Leduc etal., in 2003 reported
a case of food allergy to a wheat isolate used in the meat
industry, but without any allergic reaction to native wheat
flour. A 24-year-old woman had 2 episodes of angioedema
with generalized urticaria less than 30 minutes after the inges-
tion of a sausage and pork pie. She had regularly eaten bread
and pork-based products without any reaction. Realistic skin
prick test responses to the fresh meat pie components (crust,
crumb, meat, and sausage) were positive (i.e., wheal
responses of 5 to 10 mm). The manufacturer informed inves-
tigators that the pork pie contained a wheat isolate. Native
skin prick test reactions to this wheat isolate (isolate A) were
positive, with 19-mm and 8-mm wheal responses (raw and
cooked, respectively). Three wheat flour isolates were stud-
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ied: wheat isolates A and B from 2 different producers were
obtained by means of acid treatment and heat, and wheat
isolate C was obtained by means of enzymatic treatment.
Wheat isolates were extracted for 2 hours at a 1:20 w/v ratio
in Coco buffer (0.55% NaHCO;, 1% NaCl). Inmunoblotting
of the antigen with the patient’s serum but not controls
showed strong IgE response to wheat isolate, but no specific
IgE antibodies to wheat flour fractions were detected. IgE
inhibition assays by means of ELISA showed that the 3 iso-
lates were able to inhibit patient’s serum IgE binding to
adsorbed wheat isolate. This absence of ELISA inhibition of
wheat isolates by means of gliadin fractions could argue for a
neoallergenicity. Deamidation of the gluten fraction by
means of technologic processes (chemical or enzymatic)
could have induced the exposure of cryptic allergenic
epitopes or the formation of new allergenic epitopes (Leduc et
al., 2003). Similar to this, a case of contact urticaria has been
recently attributed to hydrolyzed wheat in cosmetics com-
bined with a generalized urticaria induced with the ingestion
of sausages with lentils and a French cassoulet (Pecquet et al.,
2002). It was concluded that wheat isolates should be tested
when a food allergy to finished food is suspected.

[0021] Raw peanut extracts are used in the majority of
current allergy tests, even though persons rarely ingest raw
peanuts. For this reason, the biochemical effects of roasting
on the allergenic properties of peanut proteins was studied
(Maleki et al, 2000). Competitive inhibition ELISA was used
to compare the IgE-binding properties of roasted and raw
peanut extracts. The allergic properties were measured by
using ELISA, digestion by gastric secretions, and stability of
the proteins to heat and degradation. It was shown that roasted
peanuts from two different sources bound IgE from patients
with peanut allergy at approximately 90-fold higher levels
than the raw peanuts from the same peanut cultivars. The
purified major allergens Arah 1 and Ara h 2 were subjected to
the Maillard reaction in vitro and compared with correspond-
ing unreacted samples for allergenic properties. Arah 1 and
Arah 2 bound higher levels of IgE and were more resistant to
heat and digestion by gastrointestinal enzymes once they had
undergone the Maillard reaction. The study concluded that
thermal processing may play an important role in enhancing
the allergenic properties of peanuts and that the protein modi-
fications made by the Maillard reaction contribute to this
effect. A different study (Cheung and Champagne, 2001)
reported an association between advanced glycation end
product adducts and increased IgE binding with roasted pea-
nuts, but not with raw peanuts.

[0022] The purposes of yet another study (Codina et al.,
1998)were (1) to evaluate the allergenicity of fresh and stored
soybean hulls and (2) to ascertain whether heat alters the
allergenicity of stored soybean hulls. During the process of
harvest, transport and storage, microbial and mold contami-
nation can raise the temperature of soybeans to 75° C. or
higher. Allergen extracts were prepared from (1) stored soy-
bean hulls, (2) fresh soybean hulls and (3) stored soybean
hulls heatedto 37° C. (E1),55°C.(E2)and 80° C. (E3) orkept
at room temperature (E4) for 16 h. Individual serum from 68
soybean asthmatic (SA) subjects, 30 nonallergic subjects and
two serum pools made from 4 SA sera and 4 sera from
asthmatics not sensitive to soybean were studied. All sera and
serum pools were assayed for content of specific IgE (radio-
allergosorbent test) and 1gGG4 (ELISA). The following addi-
tional studies were done for extracts E1-E4: (1) SDS-PAGE,
(2) SDS-PAGE/Western blot for specific IgE against fresh
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raw and heated soybean antigens Test results demonstrated a
reduced binding of specific IgE and IgG4 to fresh soybean
hull extract compared to stored soybean hull extract, and an
increased binding for heated extracts (E1-E3) compared to
unheated ones (E4). Moreover, there was an increase in
potency for IgE and IgG4 bindings for the heated (E1-E3)
compared to unheated (F4) extract, as measured by the
amount of protein to produce 50% inhibition. Using SDS-
PAGE, a new protein band MW of 15.3 kDa appeared for
heated soy. These results demonstrate that soybean hull aller-
genicity is affected by heat, and suggest that the heat gener-
ated during storage and transport of soybeans could generate
2 new allergen determinants or increases in epitope exposure
as a result of conformational changes.

[0023] This next study investigates anaphylactic reaction
caused by neoallergens in heated pecan nut (Malanin et al.,
1995). An allergic girl experienced type-I IgE-mediated reac-
tion after eating cookies containing pecan nuts. Investigation
revealed that she developed IgE antibodies made specifically
against allergenic determinants present in aged or heated
pecan nuts but not in fresh pecans. The molecular size for this
neoallergenic determinant was determined to be 15 kDa. It
was concluded that neoallergens appearing during the heating
or storing of foods are important in some individuals with
anaphylactic reaction.

[0024] The impact of y-irradiation and thermal processing
on the antigenicity of almond, cashew nut and walnut proteins
was the focus of this study (Su et al., 2004). Whole unproc-
essed almonds, cashew nuts and walnuts were each subjected
to _-irradiation followed by heat processing including auto-
claving, dry roasting, blanching, oil roasting and microwave
heating. Rabbit polyclonal antibodies were raised against
each major proteinisolated from defatted, but not subjected to
_-irradiation and/or any thermal processing, almond, cashew
nut and walnut flours. Immunoreactivity of almond, cashew
nut and walnut proteins was determined by inhibition
enzyme-linked immunosorbent assay (ELISA) and Western
blotting. ELISAs and Western blotting experiments indicated
that almond, cashew nut and walnut proteins exposed to vari-
ous thermal treatments and _-irradiation remained antigeni-
cally stable.

[0025] This particular team studied the retention of aller-
genicity by soy sauce through the fermentation/production
process (Hefle et al., 2005). Soy allergy is one of the most
prominent allergies in the worldwide population. The vast
majority of soy sauces are produced through the fermentation
of soy and wheat. Some soy sauce manufacturers tell finished
food product processors that the fermentation process
destroys the allergenicity of their soy and wheat fermentation
ingredients. This has not proven to be the case by scientific
experimentation, so the risk of reaction from soy sauce inges-
tion among soy-allergic and wheat-allergic/celiac patients is
unknown. Indeed, when ten soy sauces were evaluated by
ELISA and RAST inhibition, it was shown that soy sauces
made by the fermentation of soy protein can retain their
antigenicity and allergenicity through the fermentation pro-
cess. Therefore, soy-allergic patients should continue to be
counseled to avoid soy sauce.

[0026] It is often thought that thermal processing should
decrease allergenicity (Malanin et al., 1995), since heating or
cooking normally causes a catastrophic disruption of proteins
structure. Yet the first properly reported case of food allergy
(Prausnitz and Kustner, 1921) was an example of the exact
opposite—a food allergy in which the patient was allergic to
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cooked fish protein, but not to raw fish protein. This is a neat
irony, for, since that time, there have been few reported cases
of food allergy restricted to cooked foods. But there should be
no surprise in the often repeated finding that heat treatment
does not do much to reduce allergenic risk. There are many
ways in which the antigenicity of proteins can be enhanced
during thermal processing, especially when this processing
takes place in the complex milieu of a food, with so many
other ingredients available to participate in complex physical
and chemical reactions (Davis and Williams, 1998).

[0027] Far from being a general way to decrease allergenic
risk, thermal processsing is as likely to increase allergenicity
as to reduce it, through the introduction of neoantigens. These
changes are highly complex and not easily predictable, but
there are a number of chemical pathways that lead to distinct
patterns of modification. Perhaps the most important of these
is through the reaction of protein amino groups with sugars,
leading to an impressive cocktail of advanced glycation end-
product (AGE)-modified protein derivatives. These are anti-
genic and many ofthe important neoantigens found in cooked
or stored foods are probably such Maillard reaction products
(Davis, 2001). The formation of AGE during food processing
through this mechanism of action can have a potent impact in
tissue inflammation, a process linked to diverse biological
settings such as diabetes, metabolic syndrome, renal failure
and aging (Ramasamy et al., 2005, Bengmark, 2007).

[0028] During the processing of food many lipids may
become oxidized (Doke et al., 1989). Auto-oxidized lipids
could interact with various proteins and form new antigenic
materials. The allergenicity of proteins interacted with oxi-
dized lipids was examined by enzyme-linked immunosorbent
assay (ELISA) using sera from soybean-sensitive individu-
als. Though oxidized soybean oil did not show any allerge-
nicity, the IgE titer of sera from soybean-sensitive patients
was greatly increased when oxidized soybean oil was incu-
bated with soybean 2S-globulin. The IgE titer of patient sera
became higher when greater amounts of oxidized soybean oil
were used. These results clearly show that proteins interacted
with oxidized lipids are allergenic to soybean-sensitive
patients.

[0029] In food anaphylaxis cases, proper identification of
the allergen responsible for the anaphylaxis is vital to prevent
life-threatening reactions (Rosen et al., 1994). The prick skin
test (PST) with commercially prepared allergens has been the
hallmark procedure for detecting IgE antibodies against food
allergens. This article describes 22 patients from two large
pediatric and adult allergy practices who have a clinical his-
tory of anaphylaxis to foods with negative skin test results to
commercial food extracts but positive test results to natural
food extracts used for skin testing. One possible reason for the
negative results to commercial food and positive results to
natural food may be that certain specific allergens are lost
during the processing of the commercial food extracts. Cook-
ing food may in some cases destroy allergens, although there
are also cases (e.g., shrimp) wherein allergenicity is main-
tained or even increased. One patient, when tested against
shrimp, tested negative with raw shrimp but unequivocally
positive with steamed shrimp. The PST was repeated twice on
the patient with the same results. It appears that instead of
destroying all the allergens, cooking the shrimp may have
produced new allergens not present in the raw shrimp, per-
haps by exposing allergenic epitopes already present in the
shrimp or by altering existing allergenic proteins. This is the
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best example of how an individual may appear allergy-free
when tested with raw foods, but in reality may be highly
allergic to processed foods.

[0030] These examples clearly indicate that food process-
ing in some cases may decrease allergenic risk, but in a
majority of cases maintains or even enhances allergenicity,
and in particular, antigenicity. Protein conformation (for
example, by heating) leads to the generation of new epitopes
on proteins called neoallergens. If these new epitopes or
neoallergens can induce new IgE response, then they can also
induce new IgG, IgM and IgA responses.

SUMMARY OF THE INVENTION

[0031] For many commercial suppliers of food antigens or
allergens, almost all food antigens and allergens are prepared
from raw food rather than processed food. Because it is well
accepted that a majority of people do not typically consume
uncooked food, in this application we sought to prepare
extracts from processed foods and compare them to extracts
from raw food samples. In reality, more than 95% of the
population consumes modified foods rather than raw foods.
Since all examples of new allergenicity to food antigens
shown here and many others published in scientific journals
deal only with IgE mediated or type-I allergic reaction, we
decided to extend this investigation to non-IgE mediated anti-
bodies produced against extracts prepared from modified
foods purchased from supermarkets or restaurants. This
includes IgA and IgM in saliva, as well as [gG, IgM and IgA
in blood. The measurement of IgA and IgM in saliva and IgG,
IgM and IgA in blood against modified food antigens results
in an enhancement in the detection of delayed food sensitivi-
ties or intolerance that would not be possible by merely mea-
suring these same antibodies against antigens prepared from
raw or unprocessed foods alone.

[0032] Disclosed herein is a method of measuring IgA and
IgM in saliva, as well as IgG, IgM and IgA in blood against
different modified food antigens and peptides for use in deter-
mining food allergy and food intolerance.

[0033] A method for determining the presence of food
allergy or food intolerance in a patient includes (a) determin-
ing a level of antibodies against a modified dietary antigen
present in the food in a blood or saliva sample from the
patient; and (b) comparing the level determined in step (a)
with normal levels of the antibodies in said sample.

[0034] The possible outcomes for the comparison include
(1) lower than normal levels or about normal levels of dietary
antigen antibodies indicate optimal conditions; and (ii) higher
than normal levels of dietary antigen antibodies indicate a
food allergy or food intolerance.

[0035] Further objects, features and other advantages of the
preferred embodiments become apparent from the ensuing
detailed description, considered together with the appended
figures.

BRIEF DESCRIPTION OF THE DRAWINGS

[0036] FIG.1
[0037] The common mucosal immune system and its
involvement in the production of IgA antibody in secre-
tion.
[0038] FIG.2
[0039] The mucosal immune system, the production of
IgA in secretion, and its spillover into the blood.
[0040] FIG.3
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[0041] Following the loss of mucosal immune tolerance
and passage of dietary proteins and peptides to the sub-
mucosa, regional lymph nodes and circulation, poly-
meric IgA and immune complexes bound to the mucus
layer are formed.

[0042] FIG.4

[0043] Summary of analytical methods for preparation
of food peptides and their antigens from raw and modi-
fied foods.

[0044] FIG.5

[0045] ELISA plate format for foods #1-45.
[0046] FIG. 6-9

[0047] Computer printout results for IgG in blood.
[0048] FIG.10-13

[0049] Computer printout results for IgA in blood.
[0050] FIG.14-17

[0051] Computer printout results for IgM in blood.
[0052] FIG.18-21

[0053] Computer printout results for [gA+IgM in saliva.
[0054] FIG.22-29

[0055] Serum level of IgG against raw vs processed food
expressed in ELISA units.

[0056] FIG. 30-37

[0057] Serum level of IgA against raw vs processed food

expressed by ELISA units.
[0058] FIG. 38-45

[0059] Serumlevel of IgM against raw vs processed food

expressed by ELISA units.
[0060] FIG. 46-53

[0061] Salivalevel of IgA+IgM against raw vs processed

food expressed by ELISA units.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0062] We have developed a blood and saliva test that will
accurately inform a physician of clinical conditions used to
diagnose patients who may suffer from delayed food allergies
or food intolerance to modified foods. The test utilizes a
method that measures antibody titers to modified dietary anti-
gens. The test can also utilize a test method that measures the
antibodies’ ability to bind to peptides prepared by enzymatic
digestion corresponding to the dietary antigen. In order to
assist the physician to make a more etiologic based diagnosis,
we have developed an immunoassay for detecting food allet-
gies and food intolerance in a patient using blood and saliva.
[0063] The test involves using a method for detecting food
allergies and food intolerance in a patient. The method
includes (a) determining a level of antibodies against a modi-
fied dietary food antigen in blood or saliva from the patient;
and (b) comparing the level determined in step (a) with nor-
mal levels of the antibodies in said blood and saliva samples.
[0064] The possible outcomes for the comparison include
(i) lower than normal or about normal levels of antibodies to
modified dietary food antigens indicate optimal conditions;
and (ii) higher than normal levels of antibodies to modified
dietary food antigens indicate a food allergy or food intoler-
ance.

[0065] Delayed food sensitivity is a growing concern for
practitioners in many medical fields as it is associated with a
multitude of disorders, such as multiple sclerosis, autism and
rheumatoid arthritis, and affects an estimated 40% of the
population. Patients presenting with clustered symptoms of
migraine, mood swings, fatigue, intestinal upset, joint pain,
high blood pressure and attention problems are often found to
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have delayed immune reaction to food antigens. Thus, it is
vital to offer the medical community scientifically supported
and sensitive food intolerance testing,

[0066] One reason traditional food sensitivity testing fails
is that it does not reflect a true, real-world, contemporary,
non-raw food diet. Widely-used food antigen testing uses
only raw food isolates. Since the discovery of fire, fewer and
fewer people consume a diet consisting solely of raw foods.
As was shown in the previous sections, researchers have
demonstrated that chemical/molecular changes occur during
food preparation, cooking and processing. In addition to
altering the makeup of a single food, other changes to the food
can occur when this food is combined with another during
cooking and processing. Thus, a person who is allergic to
ketchup may not have an immune reaction to a raw tomato. If
tested using traditional food sensitivity assays, this patient
would result negative for tomato, and the patient’s problems
would be unresolved.

[0067] Armed with the desire to perfect delayed food sen-
sitivity testing, these assays were designed for those consum-
ing a contemporary American diet. Products were purchased
at large supermarket chains to reflect American purchasing
and accessibility of food products. Each advertised ingredient
of the prepared, cooked and processed foods was carefully
catalogued at the lab. Some examples of the raw and pro-
cessed foods used for the extraction of antigens are shown in
Table 2.

[0068] Dietary antigens of the preferred embodiments are
classified into the general groups as followed: milk and milk
products; eggs and egg products; meat and meat products;
fish, mollusks, and crustaceans and their products; oils, fats,
and their products; grains and grain products; pulses, seeds,
kernels, nuts, and their products; vegetables and vegetable
products; fruits and fruit products; sugar, sugar products,
chocolate products, and confectionery; and spices and herbs.
[0069] “Milk and milk products™ include, but are not lim-
ited to, American cheese, cheddar cheese, cottage cheese,
cow’s milk, goat’s milk, Swiss cheese, and yoghurt.

[0070] “Eggs and egg products” include, but is not limited
to, eggs.
[0071] “Meat and meat products” include, but are not lim-

ited to, beef, chicken, pork, and turkey.

[0072] “Fish, mollusks, and crustaceans and their prod-
ucts” include, but are not limited to, clam, codfish, crab,
halibut, lobster, oyster, salmon, sardine, scallop, shrimp, sole,
trout, and tuna.

[0073] “Oils, fats, and their products” include, but is not
limited to, butter, vegetable oil, and soybean oil.

[0074] “Grains and grain products” include, but are not
limited to, barley, buckwheat, malt, oat, rice, rye, and wheat.
[0075] “Pulses, seeds, kernels, nuts, and their products”
include, but are not limited to, almond, cashew, coffee, cola
nut, lima bean, millet, peanut, pinto bean, safflower seed,
sesame, soybean, sunflower seed, and walnut.

[0076] “Vegetables and vegetable products™ include, but
are not limited to, broccoli, cabbage, carrot, cauliflower, cel-
ery, corn, cucumber, eggplant, green pea, green peppet, ice-
berg lettuce, mushroom, onion, potato, spinach, squash,
string bean, sweet potato, and tomato.

[0077] “Fruits and fruit products” include, but are not lim-
ited to, apple, avocado, banana, blueberry, cantaloupe, grape,
grapefruit, lemon, olive, orange, peach, pineapple, and straw-
berry.
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[0078] “Sugar, sugar products, chocolate products, and
confectionery” include, but are not limited to, chocolate,
honey, and cane sugar.

[0079] “Spices and herbs” include, but are not limited to,
chili powder, cinnamon, garlic, mustard seed, parsley, tea,
and yeast.

Example 1

Analytical Methods for Identification and Character-
ization of Modified Food Antigens or Allergens

[0080] Theisolation of proteins and glycoproteins is a pre-
requisite for extraction of antigens deom modified foodstuffs.
Each raw or processed food was ground at 4° C. using a food
processor and extraction buffers and reagents, such as Coco
buffer (0.55% NaHCO,, 1% NaCl), 0.1M phosphate buffer
saline pH 7.4, 70% ethanol, and cold acetone.

[0081] Each food was mixed in different buffers and kept
on the stirrer for 2 h at room temperature. After centrifugation
at 2000 g for 15 minutes the liquid phase containing proteins,
glycoproteins and lipoproteins were removed and dialysed
against 0.01M PBS using dialysis bags with a cutoff of 6,000.
Dialysis was repeated for three times in order to make sure
that all non-antigenic materials are removed. After dialysis
extracted antigens from the above conditions were combined,
and protein concentrations were measured.

[0082] The separation of the different proteins from food is
carried out by applying chromatographic and electrophoretic
methods. The electrophoretic methods include sodium dode-
cylsulfate polyacrylamide gel electrophoresis (SDS-PAGE)
and isoelectric focusing (IEF). In the case of SDS-PAGE, the
separation of the proteins is carried out according to their
molecular weight. On the other hand, IEF is used to separate
proteins and peptides by their isoelectric points. The electro-
phoretically-separated proteins in polyacrylamide gels are
visualized by silver staining or Coomassie brilliant blue stain-
ing.

[0083] Apart from electrophoretic techniques, immuno-
logical methods are used with regard to the identification and
characterization of allergens. The specific determination of
food allergens can be carried out by immunoblotting and
enzyme linked immunosorbent assays (ELISA). FIG. 4
shows a diagram of a representative procedure for preparation
of dietary antigens and peptides used in our U.S. Pat. No.
6,689,569.

[0084] Under these controlled conditions the exact
amount of raw or processed food antigens used for coat-
ing microplates is the same in each preparation. For each
antigen this coating was done in duplicate. Binding each
ofthese food antigens to the wells of the microtiter plates
in duplicate not only increases the reproducibility of the
1gG, IgM and IgA assays but results in greater specificity
and sensitivity, producing a better clinical outcome. For
instance, testing a patient againstraw food alone, such as
raw egg, may not show a delayed food allergic reaction,
but testing the same patient against antigens prepared
from cooked egg might result in a severe immune reac-
tion.

Example 2

Assay Procedure for Detection of IgA and 1gM in
Saliva and IgG, IgM or IgA in Blood Against Raw
and Processed Food Antigens

[0085] Dietary proteins and peptides were dissolved in
phosphate buffered saline (PBS) at a concentration of 1.0
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mg/ml then diluted 1:100 in different buffers, including 0.1 M
carbonate-bicarbonate buffer, pH 9.5, or phosphate buffer
saline, pH 7.4. 50 pl or more were added to each well of a
polystyrene flat-bottom ELISA plate. Plates were incubated
overnight at 4° C. and then washed three times with 20 mM
Tris-buffered saline (TBS) containing 0.05% Tween 20. After
washing, the plates were coated with 1.5% BSA and 1.5%
gelatin in TBS and then incubated for 2 hours at room tem-
perature and then overnight at 4° C. After the overnight incu-
bation, the BSA+gelatin was removed. Plates were washed
three times with 20 mM Tris-buffered saline (TBS) contain-
ing 0.05% Tween 20, dried and stored at 4° C.

[0086] Quality control was performed by the addition of
serum or saliva with low, medium and high titers of antibod-
ies. In addition, plates were studied for the detection of non-
specific reaction to the microwell plates. Without the addition
of serum or saliva, the plates underwent the complete ELISA
procedure to verify that there was no non-specific binding.
After the performance of Quality Control, the plates were
kept at 4° C. until used.

Example 3
Test for Antibodies to Dietary Antigens

[0087] The immunoassay can use patient saliva or blood
collected in a sterile tube. Serum and saliva can be stored
frozen for up to six months at -40° C.

[0088] The purified antigens were prepared according to
Example 1 and were immobilized by attachment to a solid
surface, such as a microtiter plate. Defined above, the dietary
antigens are derived from the following general groups: milk
and milk products; eggs and egg products; meat and meat
products; fish, mollusks, and crustaceans and their products;
oils, fats, and their products; grains and grain products;
pulses, seeds, kernels, nuts, and their products; vegetables
and vegetable products; fruits and fruit products; sugar, sugar
products, chocolate products, and confectionery; and spices
and herbs. These foods in their raw or processed form are
listed in Table #2.

[0089] Test tubes, microtiter plates, nitrocellulose paper or
other matrices were coated with about 1-10 micrograms of
food antigens in 0.1 M PBS pH 7.4 or in carbonate buffer pH
9.5. The pH of the buffers used for coating may vary from as
low as 6.0 to as high as a pH of 10.

[0090] Sera samples were collected by venipuncture and
allowed to sit for 20 min at room temperature. After centrifu-
gation for 10 min at 800 g the serum was removed and stored
at -40° C.

[0091] Saliva samples were collected using sterile tubes.
The samples were collected in the morning, before brushing
teeth, smoking or drinking, and then every 4 hours until
midnight. About 5 mL of saliva was collected. After a gentle
chewing action to stimulate saliva production, the sample was
collected in a test tube containing about 0.1 mL of preserva-
tive. Stored saliva was frozen at —40° C. or lower in tightly
sealed sterile tubes. Samples were not repeatedly frozen and
thawed and were not stored in self-defrosting freezers
because the sample would desiccate and/or immunoglobulin
degradation would occur.

[0092] The wash buffer was made as follows: in a 500 mL
graduated cylinder, 450 mL of water was added to 50 mL of
10x wash buffer. The solution was mixed and transferred to a
500 mL squeeze bottle and stored at 2-8° C. until used. Then,
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20 mL of conjugate diluent was added to the anti-human IgG,
IgA or IgM conjugate and mixed well.

[0093] The substrate buffer and stop solution were ready
for use. (CAUTION: Both solutions are caustic: avoid contact
with skin and eyes; rinse with copious amounts of water in the
event of contact.)

[0094] The substrate solution was prepared only immedi-
ately before use. For 1-5 strips, S mL of substrate buffer were
pipetted into the empty substrate reconstitution bottle and 1
substrate tablet was dropped in. The bottle was shaken to
dissolve the tablet. The buffer was used within an hour after
reconstitution as recommended.

TABLE #2

Examples of raw and processed foods used for antigenic extraction
and measurement of IgG, IgM and IgA antibodies in blood and saliva

A - Raw Food B- Processed Food
1. Apple Apple Cider
2. Pork Bacon
3. Barley, Hops, Yeast Beer
4. Chicken Wing, Wheat, Buffalo Wing
Soy
5. Wheat, Barley, Yeast, Doughnut
Soy, Sugar
6. Wheat, Egg, Corn, Cake
Milk, Sugar
7. Wheat, Oat, Corn, Cereal
Rice, Barley, Milk,
Sugar
8. Chicken, Wheat, Rice, Chicken Chow Mein
Veg. Oil
9. Chicken, Wheat, Veg. Chicken, Fried
Oil

10. Chicken, Wheat,
Orange, Veg. O1l

11. Beans, Chili Powder,
Tomato, Onion, Corn,

Chicken, Orange

Chili (Vegetarian)

Potato, Garlic
12. Coffee Coffee, Roasted
13. Cranberry, Corn Cranberry Sauce
14. Egg, Raw Egg, Cooked
15. Egg, Assorted Vegs., Egg Roll
Wheat, Soy

16. Cormn Starch, Sugar
Dextrose, Yellow #5,
Yellow #6, Red #3,
Red #40, Blue #1

17. Potato, Veg. Oil,
Wheat, Milk

18. Beef, Onion,
Seasoning

19. Beef, Pork, Turkey,
Corn, Wheat

20. Milk, Corn, Cocoa,
Gum, Strawbetries,
Sugar

21. Tomato, Corn, Onion,
Garlic, Vinegar

22. Lentil

Food Coloring

French Fries
Hamburger
Hotdog

Ice Cream

Ketchup

Lentil, Boiled

23. Egg, Soybean Oil, Mayonnaise
Lemon, Vinegar
24. Mustard Seed, Mustard

Turmeric, Paprika,

Vinegar
25. Peanut, Veg. Oil Peanut Butter
26. Wheat (Semolina) Pasta
27. Peanut Peanut, Roasted
28. Pecan Pecan, Roasted
29. Cucumber, Vinegar Pickles
30. Wheat, Milk, Cheese, Pizza

Olives, Tomato,
Spinach, Mushroom,
Broccoli
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TABLE #2-continued

Examples of raw and processed foods used for antigenic extraction
and measurement of IgG, IeM and IgA antibodies in blood and saliva

A - Raw Food B- Processed Food
31. Corn, Butter Popcom
32. Egg, Potato, Potato Salad
Cucumber, Corn,
Mustard Seed,
Vinegar, Lemon
33. Pumpkin, Wheat, Egg, Pumpkin Pie
Corn, Milk, Soy
34. Rice, Wheat, Peanut, Rice Cake
Soy
35. Salmon Salmon, Baked
36. Salmon Salmon, Fried
37. Beef, Pork, Soy Sausage
38. Shrimp Shrimp, Cooked
39. Soybean Soy Agglutinin
40. Beef Filet Mignon Steak, Filet Mignoen
41. New York Strip Steak, New York
42. Potato, Veg. Oil Tater Tots
43. Soybean, Casein Tofu
44, Tuna Tuna, Canned
45. Tomato, Carrot, Vegetable Juice
Celery, Beet, Parsley,
Lettuce, Spinach
46. Wheat Wheat Germ Agglutinin
47. Milk, Corn, Coconut, Whipped Cream

Palm Oil, Veg. Oil
48. Whitefish Whitefish, Baked
49. Whitefish Whitefish, Fried
50. Grape, Yeast Wine

[0095] Serum and saliva were prepared as follows. All
strips to be used, reagents, controls, and patient’s serum and
saliva were equilibrated to room temperature (22-25° C.).
Patient’s saliva was diluted 1:5 with saliva diluent buffer, 2
mL saliva+8 mL buffer. Saliva dilutions were made in tubes
prior to addition to wells and thoroughly mixed before dis-
pensing. Dilution of saliva could be as low as 1:2 or as high as
1:20. The patient’s serum is diluted 1:200 by the addition of
2011 of serum to 4 mL of serum diluent buffer. This dilution
of serum could be as low as 1:50 and as high as 1:600.
[0096] The use of two wells per test was necessary. Prefer-
ably, for every determination, at least 12 strips of eight wells
were used to run blank calibrators and patient’s samples.
[0097] Well identification: The antigen-coated strips were
used. Each was divided into 8 equal-sized squares, as shown
in FIG. 5. In strip #1, the top well is labeled “Blank” and the
next wells are labeled Calibrator 1, Calibrator 2, Calibrator 3,
Calibrator 4, and Calibrator 5. The last two wells and the other
eleven strips are labeled foods #1-45. For additional food
testing more 8x12 strip plates may be used.

[0098] Theassay procedure was as follows: 100 ul of speci-
men diluent buffer was pipetted to two blank wells. 100 mL
each of Calibrators 1-5 was then pipetted into identified wells,
after which the patient’s samples were added to duplicate
wells. The reagents were dispensed slowly to avoid splashing
and air bubbles. If large air bubbles occurred, they were
aspirated or the plate was gently shaken. The plate was cov-
ered and incubated for 60 min at room temperature (about
22-25° C.). Specimen was shaken from the wells into a con-
tainer containing disinfectant solution or aspirated with a
vacuum device. All wells were emptied prior to filling with 1x
wash buffer and allowing a 10-20 sec soak time. The wells
were eniptied by shaking into a disposal container or aspi-
rated. Washing was repeated three more times. The inverted
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plate was tapped onto a paper towel to completely remove all
residual liquid. Then, 100 ul ofanti-IgA, IgM or IgG antibody
labeled with enzyme was added to the tested plates. The plate
was covered and incubated for 60 min at room temperature
(22-25° C.). The liquid was shaken or aspirated from all the
wells and washed four times. Then 100 pl of p-NPP substrate
was added to all the wells at timed intervals that corresponded
to the reading time of the instrument used to read the reac-
tions. The 45-60 min incubation time was started as substrate
was added to the first well. The plate was covered and incu-
bated 45-60 min at 22-25° C. (the assay may be incubated for
less than 45 min if incubation temperature is higher than 25°
C.). Then, 50 ul of 3N NaOH was pipetted into all the wells at
the same timed intervals that the p-NPP was added. The plate
was shaken for 1-2 min by hand or shaker, avoiding splashing.
The bottom of the wells was wiped with a non-abrasive paper
towel and the instrument was zeroed on the blank well. The
O.D. was read at 405+5 nm within 30 min and reactions
recorded.

[0099] The units or titer of IgA, IgM or IgG antibody
against specific foods were determined by a computer pro-
gram and the use of the following formula:

Titer of IgA, IgM
Or IgG Antibodyin Blood =

Or Saliva(Concentration Values)

Values of calibrators X Abosrbance of test specimen

Absorbance of calibrators

[0100] For precise determination, absorbances were con-
verted to concentration values using a point-to-point data
reduction method. (However, one may substitute a best-fit
linear regression program to obtain values). If a program is
used to provide calculation of concentration values, the cali-
brator concentration values (which appear on vial label)
should be entered as the “standards.”

[0101] The values were obtained manually and plotted
using linear graph paper. The X-axis was each calibrator’s
concentration value. The Y-axis was the corresponding mean
absorbance value. A best-fit line was drawn. The concentra-
tion of each patient’s saliva or serum was obtained by locating
its absorbance on the Y-axis and finding the corresponding
concentration value on the X-axis.

Example 4
Analysis of Results

[0102] Results were analyzed as a panel. The dietary anti-
gens were selected from cheese, eggs, beef, chicken, pork,
turkey, whitefish, salmon, shrimp, tuna, butter, vegetable oil,
soybean oil, barley, malt, oat, rice, wheat, coffee, peanut,
pinto bean, sesame, soybean, broccoli, cabbage, carrot, cel-
ery, corn, cucumber, iceberg lettuce, lentils, mushroom,
onion, potato, spinach, tomato, apple, grape, lemon, olive,
orange, strawberry, cocoa, sugar, chili powder, garlic, mus-
tard seed, parsley, and yeast.

[0103] Computer-generated printouts for IgG, IgM and
IgA in serum as well as IgA +IgM in saliva against 45 different
dietary proteins and peptides are shown in FIGS. 6-21. Cali-
bration graphs were obtained from the optical density values
resulting from the calibration samples for each run. Note that
the optical densities are converted to ELISA units based on
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the titer of antibodies from five different calibrators ranging
from 8-128 ELISA units. The calibration graphs can be used
to extrapolate concentration values from optical density val-
ues obtained from the testing discussed in Example 3. The
concentration values of 1gG, IgA or IgM are compiled for the
set of dietary antigens for each healthy control and patient.
[0104] FIGS. 6-9 show calibration graphs of optical density
for binding reactions versus concentration of food IgG in
serum. The concentration of antibodies expressed by ELISA
units against 45 different foods is shown. Note in this example
that the patient produced high IgG levels of antibodies against
beer, mayonnaise, mustard, and wine.

[0105] FIGS.10-13 show calibration graphs of optical den-
sity for binding reactions versus concentration of food IgA in
serum. The concentration of antibodies expressed by ELISA
units against 45 different foods is shown. Note in this example
that the patient produced high IgA levels of antibodies against
beer, soybean agglutinin and wine.

[0106] FIGS. 14-17 show calibration graphs of optical den-
sity for binding reactions versus concentration of food IgM in
serum. The concentration of antibodies expressed by ELISA
units against 45 different foods is shown. Note in this example
that the patient produced high IgM levels of antibodies
against apple cider, cooked egg, french fries, ketchup, mus-
tard, sherbet and tofu.

[0107] FIGS. 18-21 show calibration graphs of optical den-
sity for binding reactions versus concentration of food IgA+
IgM in saliva. The concentration of antibodies expressed by
ELISA units against 45 different foods is shown. Note in this
example that patient produced high IgA levels of antibodies
in saliva against beer and wine.

[0108] Diagrams of patients with normal or abnormal lev-
els of IgG, IgM, and IgA in blood and saliva against raw and
processed foods are shown in FIGS. 22-53. Note that many
antibody reactions are enhanced when compared to their con-
tent of raw food antigens.

[0109] FIGS. 22-29 show the concentration of IgG antibod-
ies in serum expressed by ELISA units against raw versus
processed foods. Note in this example the high levels
expressed against a majority of the processed or modified
versions of the foods in comparison to their raw or crude
forms: whereas raw apple has a value of 12 EU, apple cider
has a value of 76 EU; barley, hops and yeast are 8, 11, and 14
EU, respectively, but beer is 49 EU; chicken wing, wheat and
soy are 21, 65 and 20, but buffalo wing is 104; wheat, barley,
yeast and soy are 65, 8, 14 and 20, but doughnut is 114; wheat,
egg, corn and milk are 65, 12, 10 and 34, but cake is 136;
wheat, oat, corn, rice, barley and milk are 65, 62, 10, 6, 8 and
34, but cereal is 126; raw egg is 12, but cooked egg is 94; corn
starch, sugar, Yellow #5 and #6, Red #3 and #40, and Blue #1
are 8, 2, 5,4 and 3, but food coloring is 39; potato, wheat, milk
and vegetable oil are 14, 65,34 and 2, but french fries are 123;
beef, onion and seasoning are 16, 6 and 2, but hamburger is
35; beef, pork, turkey, corn and wheat are 16, 7, 5, 10 and 65,
but hotdog is 140; tomato, corn, onion, garlic and vinegar are
8,10, 6, 11 and 2, but ketchup is 33; egg, soybean oil, lemon
and vinegar are 14, 6, 2 and 2, but mayonnaise is 46; mustard
seed, turmeric, paprika and vinegar are 29, 8, 6 and 2, but
mustard is 87; raw wheat is 65, but pasta is 83; peanut and
vegetable oil are 8 and 2, but peanut butter is 69; wheat, milk,
cheese, tomato, spinach, mushroom olive and broccoli are 65,
34,30,8,2,16, 11 and 2, but pizza is 118; raw peanut is 8, but
roasted peanut is 35; corn and butter are 10 and 2, but popcorn
is 23; potato, egg, cucumber, corn, mustard seed, vinegar and
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lemon are 14, 12, 14, 10, 29, 2 and 2, but potato salad is 136;
pumpkin, wheat, egg, corn, milk and soy are 13, 65, 12, 10, 34
and 20, but pumpkin pie is 129; rice, wheat, peanut and soy
are 6, 63, 8 and 20, but rice cake is 83; raw shrimp is 9, but
cooked shrimp is 38; beef, pork and soy are 16, 7 and 20, but
sausage is 53; soybean is 20, but soybean agglutinin is 38;
potato and vegetable oil are 14 and 2, but tater tots are 37,
soybean and casein are 20 and 32, but tofu is 49; grapes and
yeast are 12 and 14, but wine is 104; tuna is 11, but canned
tuna is 26; raw salmon is 33, but fried salmon is 57; raw
whitefish is 28, but fried whitefish is 62; chicken, wheat, rice
and vegetable oil are 14, 63, 8 and 2, but chicken chow mein
is 136; chicken, wheat, vegetable oil and orange are 14, 65, 2
and 16, but orange chicken is 99; chicken, wheat and veg-
etable oil are 14, 65 and 2, but fried chicken is 85.

[0110] FIGS. 30-37 show the concentrationof IgA antibod-
ies in serum expressed by ELISA units against raw versus
processed foods. Note in this example the high levels
expressed against a majority of the processed or modified
versions of the foods in comparison to their raw or crude
forms: whereas chicken wing, wheat and soy have values of
21, 65 and 20 EU respectively, buffalo wing is 118; wheat,
barley, yeast and soy are 85, 6, 11 and 16, but doughnut s 129;
wheat, egg, corn and milk are 85, 10, 8 and 53, but cake is 132;
wheat, oat, corn, rice, barley and milk are 85, 43, 8, 5, 6 and
53, but cereal is 135; raw egg is 10, but cooked egg is 115;
potato, wheat, milk and vegetable oil are 11, 85, 53 and 4, but
french fries are 103; beef, onion and seasoning are 13, 5 and
4, but hamburger is 62; beef, pork, turkey, corn and wheat are
13, 6, 4, 8 and 85, but hotdog is 116; milk, corn, cocoa, gum
and strawberries are 53, 8, 6, 8 and 5, but ice cream is 76;
mustard seed, turmeric, paprika and vinegar are 20, 6, 5 and 3,
but mustard is 53; raw wheat is 85, but pasta is 117; peanut
and vegetable oil are 6 and 4, but peanut butter is 98; wheat,
milk, cheese, tomato, spinach, mushroom olive and broccoli
are 85, 53, 24, 6, 4, 13, 9 and 3, but pizza is 129; raw peanut
is 6, but roasted peanut is 67; potato, egg, cucumber, corn,
mustard seed, vinegar and lemon are 11, 10, 12, 8, 20, 3 and
5, but potato salad is 60; pumpkin, wheat, egg, corn, milk and
soy are 10, 85, 10, 8, 53 and 16, but pumpkin pie is 97; rice,
wheat, peanut and soy are 5, 85, 6 and 16, but rice cake is 106;
raw shrimp is 7, but cooked shrimp is 25; beef, pork and soy
are 13, 6and 16, but sausage is 30; soybean is 16, but soybean
agglutinin is 26; potato and vegetable oil are 11 and 4, but
tater tots are 61; soybean and casein are 16 and 43, but tofu is
88; grapes and yeast are 10 and 11, but wine is 128; raw
salmon is 20, but fried salmon is 97; raw whitefish is 16, but
fried whitefish is 84; chicken, wheat, rice and vegetable oil
are 11, 85, 6 and 4, but chicken chow mein is 119; chicken,
wheat, vegetable oil and orange are 11, 85, 4 and 13, but
orange chicken is 138; chicken, wheat and vegetable oil are
11, 85 and 4, but fried chicken is 117.

[0111] FIGS. 38-45 show the concentration of IgM anti-
bodies in serum expressed by ELISA units against raw versus
processed foods. Note in this example the high levels
expressed against a majority of the processed or modified
versions of the foods in comparison to their raw or crude
forms: whereas raw apple has a value of 10 EU, apple cider
has a value of 14 EU; barley, hops and yeast are 8, 10, and 10
EU, respectively, but beer is 16 EU; chicken wing, wheat and
soy are 12, 30 and 8, but buffalo wing is 45; wheat, barley,
yeast and soy are 30, 8, 10 and 8, but doughnut is 41; wheat,
egg, corn and milk are 30, 5, 9 and 15, but cake is 55; wheat,
oat, corn, rice, barley and milk are 30, 20, 9,7, 8 and 15, but
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cereal is 51; raw egg is 5, but cooked egg is 39; corn starch,
sugar, Yellow #5 and #6, Red #3 and #40, and Blue #1 are 7,
4, 5,2 and 3, but food coloring is 39; potato, wheat, milk and
vegetable oilare 12,30, 15 and 3, but french fries are 44; beef,
onion and seasoning are 9, 6 and 5, but hamburger is 18; beef,
pork, turkey, corn and wheat are 9, 7, 5, 9 and 30, but hotdog
is 43; egg, soybean oil, lemon and vinegar are 5, 6, 3 and 2, but
mayonnaise is 12; mustard seed, turmeric, paprika and vin-
egar are 20, 4, 5 and 2, but mustard is 35; raw wheat is 30, but
pasta is 37, peanut and vegetable oil are 8 and 3, but peanut
butter is 25; wheat, milk, cheese, tomato, spinach, mushroom
olive and broccoliare 30, 15,12,7,2,11, 7 and 2, but pizza is
40; raw pecan is 7, but roasted pecan is 9; raw peanut is 8, but
roasted peanut is 10; corn and butter are 9 and 4, but popcorn
is 16; potato, egg, cucumber, corn, mustard seed, vinegar and
lemon are 12, 5, 8, 9, 20, 2 and 3, but potato salad is 37,
pumpkin, wheat, egg, corn, milk and soy are 7,30, 5,9, 15 and
8, but pumpkin pie is 40; raw shrimp is 10, but cooked shrimp
is 15; beef, pork and soy are 9, 7 and 8, but sausage is 22;
soybean is 8, but soybean agglutinin is 29; filet mignon beef
is 11, but a filet mignon steak is 17; New York strip beefis 13,
buta New York steak is 25; potato and vegetable oil are 12 and
3, but tater tots are 23; soybean and casein are 8 and 17, but
tofu is 29; milk, corn, coconut, palm oil and vegetable oil are
15,9,7, 4 and 3, but whipped creamis 31; grapes and yeast are
9 and 10, but wine is 31; tuna is 10, but canned tuna is 36: raw
salmon is 8, but fried salmon is 27; raw whitefish is 12, but
fried whitefish is 35; chicken, wheat, rice and vegetable oil
are 12, 30, 7 and 3, but chicken chow mein is 44; chicken,
wheat, vegetable oil and orange are 12, 30, 3 and 11, but
orange chicken is 116; chicken, wheat and vegetable oil are
12,30 and 3, but fried chicken is 128.

[0112] FIGS. 46-53 show the concentration of IgA+IgM
antibodies in saliva expressed by ELISA units against raw
versus processed foods. Note in this example the high levels
expressed against a majority of the processed or modified
versions of the foods in comparison to their raw or crude
forms: whereas chicken wing, wheat and soy have values of
13, 99 and 14 EU respectively, buffalo wing is 141; wheat,
barley, yeast and soy are 99, 7,9 and 14, but doughnut is 155;
wheat, egg, corn and milk are 99, 8, 6 and 62, but cake is 158,
wheat, oat, corn, rice, barley and milk are 99, 35, 6, 8, 7 and
62, but cereal is 155; raw egg is &, but cooked egg is 136;
potato, wheat, milk and vegetable oil are 13, 99, 62 and 2, but
french fries are 125; beef, onion and seasoning are 15, 6 and
3, but hamburger is 73; beef, pork, turkey, corn and wheat are
15,7, 3, 6 and 99, but hotdog is 139; milk, corn, cocoa, gum
and strawberries are 62, 6, 7, 10 and 6, but ice cream is 91;
egg, soybean oil, lemon and vinegar are 8, 6, 3 and 2, but
mayonnaise is 16; mustard seed, turmeric, paprika and vin-
egar are 24, 7, 4 and 2, but mustard is 60; raw wheat is 99, but
pasta is 129; peanut and vegetable oil are 5 and 2, but peanut
butter is 79; wheat, milk, cheese, tomato, spinach, mushroom
olive and broccoli are 99, 62, 29, 8, 5,11, 11 and 2, but pizza
is 155; raw peanut is 5, but roasted peanut is 54; potato, egg,
cucumber, corn, mustard seed, vinegar and lemon are 13, 8,
14, 6,24, 2 and 3, but potato salad is 49; pumpkin, wheat, egg,
corn, milk and soy are 12,99, 8, 6, 62 and 14, but pumpkin pie
is 105; rice, wheat, peanut and soy are 6, 99, Sand 14, but rice
cake is 129; raw shrimp is 6, but cooked shrimp is 20; beef,
pork andsoy are 15, 7 and 14, but sausage is 36; soybeanis 14,
but soybean agglutinin is 31; potato and vegetable oil are 13
and 2, but tater tots are 73; soybean and casein are 14 and 51,
but tofu is 105; grapes and yeast are 11 and 9, but wine is 104;
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raw salmon is 16, but fried salmon is 104; raw whitefish is 13,
but fried whitefish is 69; chicken, wheat, rice and vegetable
oil are 13, 99, 6 and 2, but chicken chow meinis 133; chicken,
wheat, vegetable oil and orange are 13, 99, 2 and 15, but
orange chicken is 156; chicken, wheat and vegetable oil are
13, 99 and 2, but fried chicken is 140.
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What is claimed is:

1- A method for determining the presence of delayed food
allergy or food intolerance to processed or modified food
antigens in a patient, comprising:

(a) Determining level of antibodies against modified or
processed dietary food antigens present in blood and
saliva samples from said patient.

(b) Antibodies are selected from the group consisting of
IgG, IgM and IgA in blood and IgA, IgM in saliva.

(¢) IgG, IgM and IgA in blood and IgA, IgM in saliva are
antibody isotypes tested against said dietary protein-
antigens or food isolates prepared from modified or pro-
cessed food.

(d) Modification of food proteins or antigens is due to
technological processes, including: cooking, baking,
boiling, roasting, moist heat, dry heat, fermentation,
proteolysis, storage and multiple methods.

(e) These technological processes cause modification of
food antigens, which can result in new antigenic deter-
minants and, hence, higher levels of antibody produc-
tion in blood and saliva.

() Comparing the level of TgG, IgM and IgA in blood and
IgA, IgM in saliva against unprocessed food versus pro-
cessed food antigens.

(g) Lower than normal levels or about normal levels of IgG,
IgM and IgA against both unprocessed and processed
foods indicate optimal conditions.

(h) Higher than normal levels of IgG, IgM and IgA in blood
and IgA, IgM in saliva against modified or processed
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food antigens but not against raw or unmodified food
antigens indicate delayed food allergy or food intoler-
ance to modified and processed food antigens.

(1) Measurement of IgG, IgM and IgA in blood and IgA,
IgM in saliva against modified or processed food anti-
gens results in enhanced antibody detection and, there-
fore, a better method of diagnosis for delayed food sen-
sitivities or food allergy and intolerance.

2- The method according to claim 1, wherein the level of
antibodies is determined by antigen-antibody reaction meth-
odology such as enzyme-linked immunosorbent assay
(ELISA), dot blot, Western blot, radioimmunoassay, aggluti-
nation, flow cytometry, proteomic assay and others.

3- The method according to claim 1, wherein the level of
antibodies is determined by the antibodies’ abilities to bind to
antigens prepared from processed or modified foods, includ-
ing denatured proteins after being purified.

4- The method according to claim 1, wherein the dietary
antigen is obtained from a food category selected from the
group consisting of milk and products thereof, eggs and prod-
ucts thereof, meat and products thereof, fish, mollusks, and
crustaceans and products thereof, oils, fats and products
thereof, grains and products thereof, pulses, seeds kernels,
nuts and products thereof, vegetables and products thereof,
fruits and products thereof, sugar, sugar products, chocolate
products and confectionery; and spices and herbs.

5- The method according to claim 1, wherein the dietary
antigens are extracted from different foods obtained from
grocery stores in their raw and modified forms, for example:
apple and apple cider; beer and barley, hops and yeast; ham-
burger and beef, onion and seasoning; hotdog and beef, pork,
turkey, corn, and wheat; sausage and beef, pork and soy;
whipped cream and milk, corn, coconut, palm oil and veg-
etable oil.

6- The method according to claims 4 and 5, wherein the
milk and products thereof are selected from American cheese,
cheddar cheese, cottage cheese, cow’s milk, goat’s milk,
Swiss cheese, or yoghurt.

7- The method according to claims 4 and 5, wherein the
eggs and products thereof are cooked egg and products con-
taining cooked egg such as cake, mayonnaise, potato salad
and others.

8- The method according to claims 4 and 5, wherein the
meat and products thereofis selected from beef, chicken, pork
or turkey and products containing them such as buffalo wings,
fried chicken, hamburger, hotdog, sausage and steak.

9- The method according to claims 4 and 5, wherein the
fish, mollusks, crustaceans and products thereof are salmon,
shrimp, tuna, whitefish and their modified product forms such
as canned, fried or baked.

10- The method according to claims 4 and 5, wherein the
oils, fats and products thereof are butter, vegetable oil, soy-
bean oil, palm oil and products containing them such as
french fries, fried chicken, mayonnaise, tater tots, whipped
cream and others.

11- The method according to claims 4 and 5, wherein the
grains and products thereof are barley, wheat, corn, oat, rice,
and products containing them such as doughnut, cake, cereal,
pasta, pizza and others.

12- The method according to claims 4 and 5, wherein the
pulses, seeds, kernels, nuts and products thereof are beans,
coffee beans, lentils, peanuts, pecans, mustard seed, soybean
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and products containing them such as chili, coffee, boiled
lentils, peanut butter, roasted peanuts, roasted pecans, mus-
tard, tofu and others.

13- The method according to claims 4 and 5, wherein the
vegetables and products thereof are corn, tomato, onion,
potato, cucumber, spinach, mushroom, broccoli, pumpkin,
carrot, celery, beet, parsley, lettuce and products containing
them such as vegetarian chili, french fries, ketchup, potato
salad, vegetable juice and others.

14- The method according to claims 4 and 5, wherein the
fruits and products thereof are apple, orange, cranberry,
strawberries, olives, lemon, coconut, grape and products con-
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taining them such as apple cider, cranberry sauce, orange
chicken, ice cream, wine and others.

15- The method according to claims 4 and 5, wherein the
sugar, sugar products, chocolate products and confectionery
are sugar, sugar dextrose, cocoa and products containing
them such as food coloring, doughnuts, cake, cereal and oth-
ers.

16- The method according to claims 4 and 5, wherein the
spices and herbs are garlic, seasoning, vinegar, mustard, tur-
meric, paprika, parsley and products containing them such as
chili, hamburger, pickles, potato salad and others.
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