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The WHEAT BERRY is the seed from which the wheat plant
grows. Each seed is made up of three distinct parts:
the germ, bran, endosperm.

Triticum aestivum L.

I ENDOSPERM is about 83% of
L the seed weight and the source of
white flour. It contains PROTEIN,
simple CARBOHYDRATES,

IRON, and is a source of soluble n'oon 01D

weight. It contains % FIBER. This nutritionally

a small amount | 2234  limited part of the seed DNavITIX]

of PROTEIN, S provides the starchy white

nD'OoN N2 0" large quantities A s flour with which the vast
of the 3major  j& i

ymna

3
B-VITAMINS
(RIBOFLAVIN, L
NIACIN,and /38 O )
THIAMINE), i~ -8 GERMistheembryoof
trace minerals, and " TIIE W {7 = * 2228 thcml(amutz-s%dthc
' 7 oatel  seed weight.) It contains
high quality PROTEIN,
MINERALS, OMEGA
3 FATTY ACIDS,
MONOUNSATURATED
fat, POLYUNSATURATED
fat, VITAMIN E and C, ZINC,
PHOSPHOROUS, FOLIC ACID,
MAGNESIUM, B VITAMINS,
IRON, and POTASSIUM.
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0211
011270
nLN VA1
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(80-85%)

Insoluble dietary fibres &
very few soluble fibres(< 5%)

(xylans, p-glucans)
Proteins, enzymes

protein, starch,
& very few fibres (2%)

Soluble

* Lipids, plant sterols
» Antioxidants

* Vitamin E, B vitamins
» Minerals

Phenolic compounds, lignans

* Enzymes

Vitamin E, B vitamins
Minerals and phytic acid
Lipids, plant sterols

Testa (1%)
» Alkyiresorcinols, sterols, steryl ferulates

} Inner pericarp

» lnsoluble dietary fibres
Outer pericarp (xylans, cellulose, lignin)

(3-5%) * Antioxidants bound to cell walls
{phenolic acids)
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Glycemic Index (mg/dL) (Glucose=100)
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Fresh-Ground Whole Wheat vs. White Flour

MNutrient Whole Wheat White Flour*

D»NNTN 0D

:N?N NL'N MNP DN Calcium

powx  fron
Rl Magnesium

Phosphorus
D170 Potassium

179 finc
o Copper
YIX El?ﬂﬂ?nm y ' 'X9N LN MNP DNYVN
) : (B1) X
Riboflavin , . (B2) 27212
INNITY T —> HNiacin : : (B3) XN
XN N8 NXNIN Pantothenic Acid B5) J']’]D]D]93 A

, Vitamin B6 : )
M3 TR MmN Vi B6 PN

Vitamin E : ] (Bg) N»21a nxnin
E 1'nun
nNN1Ax 'anva n»naN

Per 100 grams (approx. 3 ounces).  *= unenriched 019NN NN 1PN
Source; USDA Mational Nutrient Database (2004)
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DM™1AT VAT 12MN NIXNIN N210N
(D12 NNN? DA2M)

Finger Proso Foxtail Kodo
Millet Millet Millet Millet

DIXMNMD
Amino Acids Sorghum

* Isoleucine 39 . 44 8.1 7.6 3.0

* leucine 13.3 . 9.5 . ' 6.7

*  Lysine 2.0 ; 29 . 22 3.0

* Methionine 1.4 . 3.1 . 28 1.5

Cystine 1.4 . 22 . 1.6 2.6

P* Phenyle alanine 4.9 _ 52 . 6.7 6.0

Tyrosine 2,7 . 3.6 d 22 35

* Threonine 3.1 . 3.8 . 2.7 3.2

* Tryptophan 1.1 ; 1.6 : 1.0 0.8

*  Valine 5.0 : 6.6 : 6.9 38

* Histidine 2.1 . 2.2 . 2.1 1.5
Source: Gopalan ef al., 2007, ] n]'[ n']]y\lj n\)'ln

1N1°2 0DM?2NVAaIN DDN 1NN NMXNIN 11 NV N WA .YAv2 I NIXNIN 22 NNy
() DPD2NN 1IMXN MIXNMN 9 22 NX 2210
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NIXNMN N210N a7 MNmn DX XN (Protein Biological Value) 122N 2w x'212an0 71vn
N7V D N127NN DX NM22INN NN 1IINKD
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JPNXRAN 7N 219,010 ,)210aM0 )PP, Xn?

N2 MINA NN 12Y Napn NN 11X NIXNIN 17N MNDN TWKND
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DNIX DNID1 D™YNN NAT? 22T ["GLUE"] (»12anw nnann

YN D102 NNPN N12NK NTAX KN

Gliadin Glutenin V1 N1 NID1DN? N2anl NMINMNN NL'NNY NN2DN DA
JYLIND NNNNK? NN2IN,IVIZAN N1aNd 1Y

TV Q1WDR ,NT222,NMD 2V1N2,N1'1] DA XN (D122

(IL122 2101) TNIX 2V 21 NDDIINY NNTNN 1NAYY NPDI1?DIX
JV1227 v 1NNa - DT NNPN D'aNn N2N N2IKR?

Gluten (gliadin + glutenin)
N22N 1D MIWN 2011 K17 DMIAT WA MY DNINYN 272N K1 1D2an
DMVZ NMYXNNKI NMNYRI ID1220 M2A12211n TWKD X1 1D1220 .(0"MNT2) D TR0 (DM2'D) D111IV12)
DMINYN RN T-2V 1NX1IY N'Ta NIVIA D172 DIRTN NYIN .Da1P012 N DY NN PIIR?222 DN Ta10T
N1 NNILIANLI NMAX? NMAYNY NPLD?ZKIPDM NPT NN 2X27 N17Nn (V172 .2X2 NN"an? NN

J2°TN N? N1 1271 N'VAaIN 1K NIXNIN1 DMXR D T'LAaa? 1ann jv12an ,Nvainn 12nna
D127 V172 2V W1DN NN TN (D'WIND DV1VA] 2X] 1X) 2X] 2V XN NPonNn
2YNN MIaT? DpPn?
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JIrritable bowel syndrome [IBS]
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[ Patients with gluten sensitivity ]

\

Serological tests:

D190N D1TA1) | A) CD specific:

1.)1gG/IgA Anti-gliadin antibody
lgG & IgA 2.)1gA Anti-T2G antibody

3.) Anti-EM antibody

B) Wheat allergy specific:

1.) IgE antibody
- 4
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Duodenal biopsy: Positive
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Celiac Disease [ Appearance of symptoms D 1'NDN NYIIN V172 N2101 NLXT
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non celiac gluten sensitivity
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The literature suggests that FODMAPs and not gluten per se are the triggers of gastrointestinal
symptoms in patients that fit most of the proposed NCGS definitions. Interestingly, wheat, rye, and
barley are food sources of FODMAPs and should be avoided in FODMAP sensitive individuals. Finally,
there is a strong clinical need for biomarkers in the diagnostic work-up of “NCGS.” The availability of
sensitive and specific biomarkers will help clarify whether this disorder coexists with other
gastrointestinal conditions. Meanwhile, diagnosis of “NCGS” should only occur after CD, wheat
allergies, and other inflammatory disorders have been ruled out, including sensitivity to nongluten
food constituents from wheat that can trigger gastrointestinal symptoms.

D™MNX 02DV N1 non celiac gluten sensitivity [NCGS] "1L1222 mwnin" N (w12an DX 21 DNYWRN
NYIaN? DY DN [NNYYI 2vV-N212w Naw ,nLN] 022127 NNP2

D™YN NM?2NN 1DNN 22N X1N (11220 NTIND 112X LYaNn) "jv,i2a? myn" irmimnna nony Nnv | ane

Y2 MP272 N'YAa1 My1an? ,Nna?NmIN2a? T\Wpn NN 21722 21WN .97 w1 "Np2T un a0 wnd NINNK NiXial
.DMDLID D'A"?7NN] NXR?NY V122 N21L] NLRT D'DINY 1a7 - NN NIAT = N'WAN NPNA 2aL? TWaN

NMIVZ1 022°7XN 0137 VIV 0’NAN D' 1NAD 02NV N?N NDADKX LA - NIINN D'VIVAN D'WAl NN *
JINR?2T N2ANN N N2X TNYNN K21 D721 NanN2? N270 Q17T X2 N1 DYNN 2W 20NN 'KN NIK NIRAN
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Fructan content of various foods

Agave 7-25%8l

MNI? VINA = PN
NLN NNPA XNV
NV Nnpa

- Jerusalem artichoke 16.0-20.0%2

Globe artichoke 2.0-6.8%

Asparagus 1.4-4.1%

Barley kernels (very young) = 229%H19

Garlic o 17.4%M

- Onion | 1.1-10.1%9

Rye (bran)
Rye (grain) 107NY 122DV = Naan

p]
: XN LT3 N NLPINA N122 ,NLR?2AN
Wheat bread (white) nLM NA'Y NNP2 DPRY1 DIAT VAT M)

Wheat flour

Wheat pasta
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chtan bar Gastrointestinal symptoms
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Placebo bar
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iti =59 |
sensitivity n Ga e

Fructan, Rather Than Gluten, Induces Symptoms in Patients With Self-Reported Non-Celiac Gluten

Sensitivity
Gry I. Skodje, Vikas K. Sarna, Ingunn H. Minelle, Marit B. Veierad, Christine Henriksen, Knut E.A. Lundin et al.

Gastroenterology, Vol. 154:3, pp 529-39. November 01, 2017.
This randomized double-blind placebo-controlled cross-over study aimed to investigate the effects of gluten
(without fructan) and fructan (without gluten) on gastrointestinal symptoms in individuals with self-reported

gluten sensitivity. No significant effect of gluten was found as compared with placebo and fructan. In contrast, a
small daily dose of 2.1 g of fructans induced greater symptoms on multiple criteria, including the overall GSRS-IBS,

after a 7-day challenge.

In a study of individuals with self-reported non-celiac gluten sensitivity [NCGS], we found fructans to induce
symptoms, measured by the GSRS-IBS.
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Phytohemagglutinin

Red Kidney Bean
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The following table shows the amount contained in a few high-phytate

foods, as a percentage of dry weight (2 '): DIYNY VN D’-I'|7\U nMvYn
~ V2> 2pvnn nnx Mmavwr 0N 0'NA
Food Amount of phytic acid
NV NXNINN DNIX NPZIN

almonds 0.4-9.4%
beans 0.6—2.4‘;6
Brazil nuts 0.3-6.3%
hazelnuts 0.2-0.9%

lentils  03-15%

maize, corn 0.7-2.2%

nwra nxXNIn Nian
DNXN2 1NN 1aXN

peanuts 0.2-4.5%

peas 0.2-1.2%

fice ' 0.1-11%
rice bran 2.6-8.7%
sesame seeds 1.4-5.4%

soybeans 10-2.2% Nv'a NXNiNN 'l 02N DN?

tofu 0.1-2.9%

walnuts 0.2-6.7% :
NLN 1’210 NavIN wheat 041 4% NLN VYIT VAN YiNn
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Table 2. Element °, wavelength of measurement, limit of detection (LOD b; pg/L), limit of quantification (LOQ;
ng/kg) and found values for SRM 1567b (wheat flour; mg/kg; n=>5), and SRM 1568b (rice flour; mg/kg; n=5)
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DNy
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1N
2
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using ICP - OES.

188.98
317.933
214.439
238.892
267.716
327395
238204
766.491
279.553
257.61
202.032
589.592
231.604
213618
220353
292.401

213.857
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253.65

Wheatﬂour(nbkg;n-S)
Element® Wavelength(nm) LOD® LoQ® MV SD

14 41 nd =
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NN

Rice flour (mg/kg; n=5)

MV
0.28
112
0.020
0.02
0129
229

8.66

SD
0.020
0.95
0.0002
0.0002
0.043
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1A?WN

DITIAN
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" vagh!
1Am

0.0224

0.0177

vyn
M
0.008 (}"P/l"n 7)

np

194

0.0059 -

All elements except Hg were determined under the axial mode; ® LOD and LOQ values for the elements were
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estimation of the LOD and LOQ values; 9 three samples were analyzed (n=3); Rec. % =Tecovery percentage; MV =

measured value; SD = standard deviation; CV = certified value; nd

=not detectable; np = not provided.
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A new study finds that hundreds of bacterial groups have evolved in the guts of primate species over
millions of years, but humans have lost close to half of these symbiotic bacteria.

In the study, researchers compared populations of gut bacteria found in chimpanzees and bonobos, our
closest relatives, with those of humans —which in total amount to some 10,000 different lineages of
bacteria. The scientists analyzed the evolutionary relationships of these bacteria in primates and identified
groups of bacteria that were present in distant ancestors of humans and primates. Strikingly, the results
showed that these ancestral symbionts are being lost rapidly from the human lineage.

Though the cause of these shifts in human gut microbiomes is not known, the study’s authors suspect
changing diets probably caused the divergence.

The working idea is that the losses we see spanning all human populations, regardless of lifestyle, were
likely driven by dietary shifts that happened early in human evolution since we've diverged from
chimpanzees and bonobos. Human diets shifted away from complex plant polysaccharides found in leaves
and fruits towards more animal fat and protein.

Don’t forget to eat your organic baby salad, sprouts & sprouted cereal bread — every day.
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a. Physiology

1NN N2NN 2¥ n121nan

Functional interaction between enteric glial cells and their
neighboring cells (immune cells, epithelium, neurons, microbiota) in
physiological conditions (a.) either subject to inflammation (red
arrows) or not, or in patients suffering from Crohn’s disease CD (b.).

'NN? 212'WN NDYN 2YW NX2AN NN 2 NPN2an NNXRPIVIN
.D1NPMN PN DXV KN L?20aRN RN, IDNN NV
,(MP?T NYavnl = D'MTNX 0DX'N) XM DTN 2XX A,

JNNP N2NN2 NN 2XX B.

Abbreviations: 113-PGF2q, 11B-ProstaglandinF2a; 15dPGJ2, 15-Deoxy-
delta-12,14-prostaglandin J2; 15-HETE, 15-Hydroxyeicosatetraenoic
acid; 18-HEPE, 18-Hydroxyeicosapentaenoic acid; EGC, Enteric glial cell;
FAK, Focal adhesion kinase; GDNF, Glial-derived neurotrophic factor;
GFAP, Glial fibrillary acidic protein; GSNO, S-Nitrosoglutathione; IL,
Interleukin; ILC, Innate lymphoid cells; M-CSF, Macrophage colony-
stimulating factor; MHC, Major histocompatibility; PGE2, Prostaglandin
E2; PPAR, Peroxisome proliferator-activated receptor; TLR, Toll-like
receptor; ZO, Zonula occludens.
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A new study finds a chemical formed when we digest a widely used sweetener is "genotoxic," meaning it
breaks up DNA. The chemical is also found in trace amounts in the sweetener itself, and the finding raises
questions about how the sweetener may contribute to health problems.

At issue is sucralose, a widely used artificial sweetener. Previous work by the same research team
established that several fat-soluble compounds are produced in the gut after sucralose ingestion. One of
these compounds is sucralose-6-acetate.

"Our new work establishes that sucralose-6-acetate is genotoxic," says Susan Schiffman, corresponding
author of the study and an adjunct professor in the joint department of biomedical engineering at North
Carolina State University and the University of North Carolina at Chapel Hill. "We also found that trace

amounts of sucralose-6-acetate can be found in off-the-shelf sucralose, even before it is consumed and
metabolized (1/6/23).
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(a) Sucralose-6-acetate (b) Sucralose
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Organic
Bowl of Cereal Apple and Grapeiruit

,?_‘;)"' = "e“_**- \{4 x

INGREDIENTS: ENRICHED FLOUR (WHEAT FLOUR, INGREDIENTS: APPLE, GRAPEFRUIT
NIACIN, REDUCED IRON, THIAMIN MONONITRATE
ITAMIN B1), RIBOFLAVIN (VITAMIN B2), FOLIC

ACID), CORN SYRUP, SUGAR, SOYBEAN AND PALM
OIL (WITH TBHQ FOR FRESHNESS), CORN SYRUP
SOLIDS, DEXTROSE, HIGH FRUCTOSE, CORN SYRUP,
i momam (R
| L | PouvpRRsE MOBED ConSTARCH s MR P01 BN7
b ] b ] 1 :
nnva nRpan R CORNIS“T;ﬁJRg\I(-lﬁ (L)Eﬁ\éEsnrl,l”‘c\; B%(g\'l“% %?\Eéiusnﬁ)mw DVLIIN DVI™T 107N
b} b y
95 B oy (VRS AR S DI7OK BNz
b b b] y
1712 22 D720\ DTV OIL, SODIUM STEAROYL LACTYLATE, GELATIN,
COLOR ADDED. SOY LECITHIN, DATEM, NATURAL
AND ARTIFICIAL FLAVOR, VANILLA EXTRACT,
CARNAUBA WAX, XANTHAN GUM. VITAMIN A
PALMITATE, YELLOW #5 LAKE, RED #40 LAKE,
CARAMEL COLOR. NIACINAMIDE, BLUE #2 LAKE,
REDUCED IRON, YELLOW #6 LAKE, PYRIDOXINE
HYDROCHLOFIDE (VITAVIN B6) BOFLAVIN
(VITAMIN B2), THAVIN HYDROCH{ ORIOE (VITAMIN
B1), CITRIC ACID, FOLIC ACID, RED #40,
YELLOW #5, YELLOW #6, BLUE #2, BLUE #1.
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