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Stone tools before einkorn  and after einkorn




Is grain important for us?

* Grain has always be the dominating crops and
still contributes with +50% of our calories and ca
40% of or protein-intake

* All public revolutions in history are based on
Increasing prices of bread

* World population cannot be fed by fishing and
hunting wild game.
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What Is paradise?

Paradise Is a place without:

malnutrition

violence among humans

authority and suppression
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Is grain important for us?

* Einkorn, emmer and barley were the first crops
grown by Kain after leaving Paradise.
 All civilisation descent from these crops
- money
- military
— writing
- laws
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Effects of grain based civilisation?

When agriculture was introduced
Dayly work hours increased from 2%

h/day to 12-14 h/day

child death (<5y) increased
Life expectancy decreased
Hight decreased by 11cm
Mineral deficiency increased

Infections incl. dental caries
iIncreased

violent deaths increased from 1:25
orl4

osteoarthritis increased (Slidgigt)
but most importantly:

Female fertility increased
significantly!

Modern effects of a grain
based diet

Diabetes

Allergy

Cardio-vascular diseases
Cancer

Inflammations

Autism, Schizophrenia,
anorexia, depression, anxiety
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Wheat pedigree

To-frget vild
A énkorn (Aegilops B
(Triticum uratu) speltoides)
Vild Emmer
(Triticum
A B dicoccoides)
Vild
Bukkekorn
* (Triticum D
Dyrket tauschii)
Emmer
A B (Triticum
dicoccon)

Durum
(Triticum
turgidum)

Dikha
(Triticum
carthlicum)

Brgdhvede
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asinm | ABD

Dveerghvede
(Triticum

4 | compactum)

Spelt fra Schweiz
(Triticum spelta)
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heat pedigree

(Aegilops
speltoides)
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heat pedigree

Vild enkorn
(Triticum
To-frget vild boeticum)
énkorn (Aegilops |
(Triticum uratu) speltoides)
Vild georgisk
: emmer
V??’,,%E,nr;er (Triticum
araraticul
dicoccoides) )
Vild
Bukkekorn '
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(Triticum t/mopheeV(l) Enkorn
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Rivett Dikha

(Triticum (Triticum
carthlicum)

(Triticum
turgidum) Polsk hvede
(Triticum
polonicum)

turgidum)
Macha
hvede
'iﬂ‘;ﬁs?)n (Triticum pm—
u macha -
B(r?r?t?c;luenqpe (Triticum ) (Triticum
aestivum) turanicum) zhukovskyi)
Dveerghvede
(Triticum
4 | compactum)
Spelt fra Schweiz Iransk
(Triticum spelta) spelt Xinchang Rice
(Triticum PR
spelta) (Urigurisk nggenspelt)

(Triticum petropaviovskyi)
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Fig. 1.2. Evolution of the polyploid wheats from current evidence. (Miller 1987)
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Figure 1

Figure 1. lllustration of gas molecules
entrapped in the gluten matrix of wheat
dough.
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Table 1. Kernel quality traits of einkorn, emmer, spelt and hard red spring wheat.
Test Large Medium
Wheat Genotype Weight Average 1000 Kernel Average Kernel Average Kernel Average Small Kernel Average Hardness Average
Species P (& ELI B Weight (g) 8 Content & Content B Content (%) 8 Index 8
g/h (%) (%)
Einkorn TM 23 724 732x11b 30.9 292+15¢c¢ 2.8 38=28¢c 92.4 929+39a 4.0 30+11b 1.8 22+04c¢
WEB Apline 745 28.8 1.7 97.0 1.8 24
P1 538722 727 28.0 7.0 £9.3 3.1
Emmer Vernal 71.3 T04+13c 33.8 336+£05b 34 27 08¢ 91.4 919 =12a 49 52+24a 738 744 +£08a
Lucille 714 34.0 31 93.4 34 5.6
ND common 702 329 28 90.7 6.0 744
Yaroslav 68.7 33.6 1.6 921 6.3 738
Spelt CDC Zorba 70.5 729+ 23b 35.1 383+ 49a 44.0 529+233a 54.2 3485 £226¢C 1.7 09=08c 244 327+204b
94-288 75.0 35.8 354 64.2 0.8 56.0
SK3P 732 44.0 79.3 21.0 0.1 17.8
HRS Sy Ingmar 798 810+ 10a 339 339+ 15b 319 337+260b 67.0 652+ 24b 1.2 11=04c 68.3 749+53a
Barlow 813 32.8 14 67.4 09 79.8
Elgin-ND 794 337 339 6d.4 1.7 75.3
Linkert B0.6 36.6 g4 61.0 0.6 6.1
glenn 82.1 34.3 32z 66.0 14 774
Rollag 812 34.3 3.6 62.2 1.2 78.0
ND Vitpro 819 344 333 66.2 0.4 731
Lang-MN 818 31.5 ki 67.1 1.5 80.8

HRS-Hard Red Spring. Mean values across field replicates are presented in Table 1 {n = 4). Means with the same letter in the same column are not sig'niﬁcantly different {p = 0.05).
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Table 2. Chemical composition of whole wheat flour of einkorn, emmer, spelt and hard red spring wheat.

Total
Species Genotype Mnt::;:ure Average ?’Z’; Average Plig’;e;m Average Sl;:;ﬂ%] Average Fca 1;1.'1[3:] Average [:;:::y Average
Content (%)

Einkorn T™ 23 9.0 90+01c 22 22+01a 154 146+ 08¢ 62.1 622+ 0.6 23 3+02a 13.0 151+23c¢
WB Apline 9.0 2.2 139 62.8 25 14.8
PI 538722 9.1 21 145 61.7 21 175

Emmer Vernal 94 944+ 01b 2.3 22+01a 152 145+ 0.7c 6d.3 659+ 12a ; 21+02a 15.0 191+31a
Lucille 95 2.3 15.0 669 2.0 20.7
ND common 95 2.1 142 b66.6 2.0 184
Yaroslav 9.3 2.1 136 65.8 23 222

Spelt CDC Zorba 8.8 89+02c¢ 2.2 21+01a 14.6 152+ 06b 61.2 616+ 04b 1.7 1.6+03b 156 173 £ 15ac
94-288 9.1 2.0 151 61.8 1.3 17.8
SKa3r 89 2.1 158 61.9 1.9 185

HRS Sy Ingmar 10.5 104 +02a 2.1 224+01a 18.4 173+ 08a 6l.4 623+ 1.7b 1.0 1.1 +03¢c 18.8 192+ 18a
Barlow 10.4 2.1 166 65.1 0.7 17.6
Elgin-ND 103 2.2 169 60.5 1.2 207
Linkert 10.0 2.2 175 62.9 1.4 213
glenn 10.4 2.2 173 64.3 13 191
Rollag 10.3 2.1 17.6 6l.5 1.4 216
ND Vitpro 10.4 2.3 179 6h2.0 0.9 174
Lang-MN 10.8 2.0 15.9 60.5 0.6 174

HRS5—Hard Red Spring. Mean values across field replicates are presented in Table 2 (n = 4). The ash content, protein content, total starch content, crude fat content, and total dietary fiber content values are
expressed on dry weight basis. Mean values with the same letter in the same column are not significantly different (@ < 0.05).



Glutenine sub units In wheat

Chromosome
Score
1A 1B 1D
4 . - 5+10
3 1 - -
3 2* - .
3 - 17+18 5
3 - 7+8 -
3 - 13+16 -
2 - 7+9 £
2 . . 2+12
1 null - -
1 - 7 -
1 - 6+8 -
1 - 20 -




Einkorn

High in lutein

High in fat (big germ)
Good digestibility due to
- soft kernels

- high amylase and phytase content
- low In HMWG

low In allergenic response

- low In a-gliadin (most likely low in zonulin response)
- low In ATI






Anti-nutrients in wheat

Kul- Non gluten Komplek- Gluten protein

hydrater proteins binder

Gliadin Glutenin
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