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Food and Agricultural Organization of the United Nations (FAO):

“Annual leguminous crops yielding from one to twelve grains or seeds of
variable size, shape and color within a pod, harvested solely for the dry grain.”

EXCLUDES
green beans and green peas, considered vegetable crops
crops mainly grown for oil extraction (soybeans and peanuts)
crops used exclusively for sowing (clovers, alfalfa)

FAO recognizes 11 primary pulses
Dry beans (Phaseolus spp, including several species now in Vigna)
Dry peas (Pisum spp.)
Lentils (Lens culinaris)
Chickpea, Garbanzo, Bengal gram (Cicer arietinum)
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Gluten containing (forbidden grains) and
Gluten Free Flours

Gluten Containing Flours Gluten-Free Flours, Cereals and Starches
1 Wheat ] Pulse flours (beans, lentils, chickpea/garbanzo, pea)
] Barley ] Corn, Sorghum, Amaranth, Buckwheat
] Rye I Rice (black, brown, glutinous/sweet, white, wild)
1 Oat ) Tapioca (cassava/manioc), Sweet Potato Flour
1 Potato Flour, Potato Starch
(W-BRO) 1 Quinoa**, Soy, Teff, Sago
] Nut flours (almond, hazelnut, pecan)

**American Journal of Clinical Nutrition, 96(2): 337-344, published August, 2012
“Variable activation of immune response by quinoa (Chenopodium quinoa Willd.) prolamins in celiac disease”.
Zevallos VF1, Ellis HJ, Suligoj T, Herencia LI, Ciclitira PJ.




A lts are less llke%’ to hav% 1%ﬁstlve S mf)toms and rria%/l Cinstead ave one or more of the following:
uten: commorn name Ior the nat proteins gliadins and prolamins present 1n wheat,

* barle§ngiplape dapnAsHdentiigmad oats.

- Coelfaddaesease: Digestive disease that damages the small intestine and interferes with
absog)otion of Lgtrlents from food. People who have coeliac (“celiac”) disease cannot

tolerate gluten

hrit
Sym%‘%olilnlss of coeliac disease vary from person to person. Symptoms may occur in the

d1 MWM@M(& andblodyePigestinethentpd rvalwedmbze @dmmon in
P ouaghsdica todanal alsbide$S.5bn by 2015, as 1 in 133
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. seichiBaikaigeaacts report 2011; US Department of Agriculture.
. mi%mﬁgtrual periods

infertlhaf Or recurrent miscarriage
= cons pa 10N

canker sores inside the mouth
. pale, foul-smelling, or fatty stool
an itchy skin rash called dermatitis herpetiformis

Welght loss : m— :
People with coeliac disease may have no symptoms but can still develop complications of the disease

oviM silklabsbrpigetarof enuopkettiods inefuteemadavsritihen-mdtdh oani feadi ticalamia, asikdigorosis,
livgpeineasstochcanecaebibpEatineanreng etheoiicath il isblems.
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Dry Beans .

1. High in Protein and Cpx Carbs

2. High in Dietarx Fiber
3. High in Phxtonutrients: ACN, PPC, Car

4. High in Vitamins: B Cpx & Folic acid

Lentils

Dry Peas

5. High in Minerals: Fe, Ca, K, P
6. Low in Fat

“Gluten Free”

Garbanzo ¢, /' " at



Finto Bean

Elack Bean

Mawvy Bean

KidneyBean (darkred]

Chickpea

100% Bran Cereal 2 |
Lentil

=plitFea

Yhole Wheatl Spaghetti

Brown =ice

Whole wheat bread?3

Source: Canadian Nutrient File (CNS) 2001b, Health Canada; Serving size = 1 cup
boiled unless otherwise indicated.

30¢g

1 slice




Functions Benefits

Speed the passage of foods through the digestive

Facilitates regularity
system

Adds bulk to the stool Alleviates constipation

Adds bulk to your diet which makes you feel full

faster May reduce appetite

eSoluble fiber only
I eInsoluble fiber only
BN ¢Both soluble & insoluble fiber




MyPyramid

My Pyramid. gov

VYEGETABLES MEAT & BEANS

Ftl:ul on fruits El:l:j:-'d-'l-:hh:l:h

For a ],ﬂl]ﬂ-ﬂ:lcﬂl dlgt. Foul ressid the amounts balow fn:-m @ach food group. To fnd the amounks that ars rl;rrtrq:-rruu gt MrPsTamidogo.

Gt 3 cups every day;
farkics mged 2ka 8, B'n 2

Eat & oz, every day Eat 2% cups every day  Eat 2 cups svery day Eat 5'1 oz, every day




SA TODAY Snapshots®

When adults
eat snack food

- Throughout
day |

Source: NPD’s SnackTrack




THE LETEST 1M HoMELMMD SECURITY.

by UFs Inc.

Di=t.

The Fittsburgh Fost-Gazette.
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First Lady Michelle Obama and the Department of Health
and Human Services (HHS) announced an initiative to reduce
overweight and obesity in children and adults.

Mrs. Obama, HHS Secretary Kathleen Sebelius, and Surgeon
General Regina Benjamin plan to help Americans lead healthier

lives through better nutrition, regular physical activity, and by

encouraging communities to support healthy choices.




“The Surgeon General’s vision for a healthy and fit nation”




Projected Value by 2012
Category (billion USD)

Savory Snack Industry: 61.5 (CAGR: 3.7%)
Breakfast Cereal Industry: 26.2 (CAGR: 3.1%)

Functional Foods: 90 (CAGR >4%)

Gluten Free: 2.5 (CAGR>5%)"

*: Faster growth - $4.2 bn by end of 2012 and $6.6 bn (CAGR > 20%) in 2017

High Fiber $27.6bn by 2017

Source: Datamonitor




Product attributes

: High in Protein & Dietary Fibers

: High in Cplx Carbs & Resistance Starch
: High in Vitamins: B Cplx & Folic Acid
: High in Minerals: Fe, CA, K, P

: Very low in Fat, Sodium & Sugar

RTE Snacks and B-Cereal type products, as good vehicles for delivering
Nutrients & Healthy components in: Convenient, Attractive, &
Tasteful Gluten-free form




Food:

« Breakfast cereals « Starch Shapes:

» Snack foods
* Flat bread
 TVP

» Caseinate

» Corn flakes
» Chocolate

*» Spices

* Your products....

Feeds:

* Pets

» Cat food
 Fish Feed

* Your products...

« Instant foods » Flakes * Pictures

- Modified starches * Rings
- Swelling starch ~ * Stars
« Instant flours * Tubes

« Filled tubes * Rods
» Spheres

« Granulates
* Alphabet

« Calf fattening feed  * Extruded wheat
 Extruded corn * Debittered soya
* Extruded barley « Extruded soya




¢ Expansion characteristics, nutritional value, shelt
stability, and color of the fiber-fortified expanded
extruded products
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Wheat bran (WB)

Apple pomace (AP)

Nutriose (N)

Whole grain corn flour (WGCF)




Salt + Sweeteners
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e Starc\es Emulsifying agents

Flou\\

Extrudates

Flavoring Packaging




‘Materials ;
el Methods -é‘ T

Expansiis
extrudateg

Bulk Dendit
extrudate

Pilot Plant-Scale, Co-rotating 32 mm Twin Screw Extruder
Processing capacity: 50* kg/h & Screw speed: 1,200 rpm




Materials
el Methods

Sensory Evaluation: 7-point hedonic scale
Overall liking: taste/flavor, texture and appearance.

3 stages

Stage 1 & 2 — “bench top” scale, 10 untrained panelists choosing best 6 of 14
extruded products.

Stage 3 — BIB Rating Test, 65 untrained panelists choosing best 4 extruded
products.

Dietary Fiber: AOAC Intl., 18th ed., Method 991.43
Proximate Analysis: AACC (1984) and AOAC (1990) Standard Methods
Water Activity: AqualLab CX-2

Color: Minolta CM-508D. hue angle = arctan (b*/a*)




RESULTS 7
DISCUSSION




Sensory Evaluation Results

Description I\

AP+WB (GCFI)

N+WB (GCFI)

AP+N (GFFI)

AP+WGCF (GFFI)




USDA (Lentil-based )

[2A)

Commercial Expanded
Snacks eI Breakfast Cereal Products




Dietary Fiber Content of Extrudates
Fortified with Different Fiber Sources

I Insoluble Dietary Fiber (IDF)
I Soluble Dietary Fiber (SDF)
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TDT Content of Snack-type foods
(28 g serving)




 IDF Content of Cereal Breakfast-type foods
(28 g serving)




Expansion Ratio & Bulk Density of Extrudates
Fortified with Different Fiber Sources

I Expansion Ratio
I Bulk Density, g/cc
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- Proximate Analysis - Range of nutritional values among GFFI and GCFI:
Protein:16.1-18.3%
Ash 3.5-4.0%
Fat: 0.2-0.5%
carbohydrate 68.2-70.2%
Moisture 8.8-9.5%

Water Activity - Range of Aw values among GFFI and GCFI samples was 0.44-0.48,
which is similar to dehydrated foods.

Color - Hue values for all the samples were very similar, from 87-88°, except for the
formulation containing WGCF which was slightly lower at 83°.




_Sensory evaluation demonstrated that the novel, value-added, and expanded extruded
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rich in dietary fiber made as RTE snacks and breakfast cereals, would provide a suitable,
healthy and safe food alternative to the large population suffering of the Coeliac Disease
and/or gluten sensitivity and gain a share in the increasing market of Gluten-Free
products.
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My Students love the Pulse Snacks!
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Extrusion Cooking: Legume Pulses
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Seeds as Functional Foods and Retail Price: $175.00
NutrafE}lhcals: New Frontiersin =~ ,op 1o oo
Food Science You Pay: 5157.50

Editors: Rosalva Mora-Escobedo, Jose De |. Berrios and Gustavo Fidel Gutierrez-Lopez
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YWhere do we go from here?

@ Obesity

¥ Heart disease
Diabetes type 2

e Colon cancer




g

Whole Pulses

— canned, micronized, split, flaked

Products made with Whole Pulses
— soups, chilis, refried beans, frozen entrees, snack mixes, roasted and fried snacks

Ground Pulses

- Flours or powders

Products made with Ground Pulses

- specialty bakery mixes, vegetarian foods (frozen entrees, vegi burgers),
and dips

Pulse Ingredients
- Pea: protein [c] & (Isolate), starch, and fiber

Products made with Pulses Ingredients
-Possible used in similar products as indicated for Ground Pulses, when used as
ingredients




Expanded Snacks and Breakfast Cereal-type food products
High rehydration rate dry flours: soups, dips, sauces
Healthy and nutritious ingredients for food formulations

Beverages — “Drink your Pulses”™
“Gluten-free products & Special Dietetics foods”

Snack bars

Crackers

Bakery products: bread, flatbread, biscuits
Muffins: high fiber

Breading and Batters

Special pastas: spaghetti and noodles

Baby & weaning foods: porridge-soup like preparations
Tortillas Back




Protein: - Meat analogs/alternatives of different types (beef, chicken, fish);

cheese type foods (“tofu’); instant soups (“miso”, other
types); fortification in bakery and confectionary products,
yoghurts, drinks, industrial “non-food” applications,
others...

Starch: - thickening agents; coating applications, industrial “non-food”
applications (packaging, fillers, biofuel), others...

Fiber: - fortification in bakery and confectionary products, yoghurts, drinks,
industrial “non-food” applications, others...

Back




