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Key takeaways

Removing gluten results in
formulation challenges when
developing gluten-free
tortillas, e.g. building back the
texture to maintain the original
eating experience and texture

Gluten-free by
choice - the majority
of products purchased is
for reasons other than
intolerance/sensitivity'

Gluten is an essential
component of taste
and texture of tortillas
through its unique
functional properties

Using the right combination
of key functional ingredients
can replace gluten without
compromising the eating quality
of gluten-free tortillas
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Tortilla market snapshot

Sales of tortillas in the U.S. surpassed $12 billion in 2015 and are expected to
steadily rise about 9-10% per year[I]:
— 20% of sales are chips, taco shells, and similar items

— 80% of sales are soft tortilla divided evenly between flour and corn varieties with eact
just over 40% of the market

Sales of flour tortillas accounted for about $5 billion in 2014
Gluten-free tortillas, corn ones not included = small fraction of that market share

Gluten-free market expecting to reach $2.3billion end of the decade [2] - the
gluten-free tortilla segment should not be underestimated

[1] Presentation: Industry Overview, by Jim Kabbani, Tortilla Industry Assn. Executive Director;Tortilla Industry  ingredion
Assn.Technical Conference 2015 idea |
 NUTRITION.. [2] “Gluten-Free Foods in the U.S.”, 5th Edition; Packaged Facts/ Market Research Group, LLC ( January, 2015) ipeas 1o sc
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Gluten-free consumption trends

Total gluten-free U.S. consumers: The majority buys gluten-free
products by choice:

46%

60.9-100MM

@ For reasons other than intolerance/sensitivity

@ | may be gluten- intolerant/sensitive
oNia SMM : : : "
@ | was testing to see if | am gluten-intolerant/sensitive

DIAGNOSED AS CELIAC @ 1am sure | am gluten-intolerant/sensitive
@ other
Ingredion
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Gluten-free’s “healthy halo”

Respondents buy gluten-free products for perceived benefits

46% % 35%4 31%4%

“I think gluten-free “l am trying to “Gluten-free
products are generally lose weight.” products don’t
healthier than regular have unnecessary

products/more nutritious.” ingredients.”

A clear majority enjoys gluten-free

@0 000
6 0 OF RESPONDENTS EAT
1 0 GLUTEN-FREE AT LEAST
HALF THE TIME.
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Flour tortilla parameters

~lour tortillas should be:

' Flexible

' Easy to roll without cracking or ripping

" Round with even shape

-~ Somewhat elastic in texture, but not rubbery, and layered
- Slightly moist without being tacky

' Easily separated

Gluten is the main components in flour tortilla
responsible to provide functionality to tortillas
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What is gluten?

Wheat contains 8-16% of gluten-forming proteins:

Dough
cohesiveness GLIADIN
- GLIADIN o& &'
Dough ®
extensibility GLUTENIN
+ ® = GLUTEN
* Viscoelastic and coh:
WATER dough— Good mact
Dough resistance + e Able to retain gas du
to extension fermentation
. — GLUTENIN MIXING
Dough elasticity // * Sets the dough durin
Ingredion
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Challenges in gluten-free tortilla product formulation

TEXTURE, TASTE, 0 MM | NUTRITION
)
ROCESSING _j APPEARANCE : SHELF LIFE 1 | PROFILE

Lack of viscosity or * Poor rollability  Shorter shelf life * Lack of protein, nutrients

elasticity comPared to the * Dry, powdery, and rubbery * Increased staling rates and fiber
wheat-containing dough,

. e e texture due to increased water * Use of high levels of
leading to difficulties in

- mobilit sugars and fats to mask
processability and * Poor surface color 4 8
machinabilit the texture and flavor
4 * Off flavor challenges

T

JISTRIBUTION AND COSTING %=,

AFETY, QUALITY ASSURANCE, ) | INGREDIENTS SOURCING (3B | |\ oc: i EI
0/
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Gluten-free challenges: processing

GLUTEN-FREE HYDROCOLLOIDS
“ BAKED GOODS Xanthan gum

* Guar gum
* HPMC, etc.

—> STARCH GRANULES

* Gluten-free flours

Y7
.7
v

PROTEIN * Cook-up starches
* Egg * CWS (cold water swelling) starches
Whey
* Pulses
Ingredion
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Gluten-free challenges: storing

Gluten-free products STORAGE REQUIREMENTS

suffer changes upon storing:

. Dr Most gluten-free Some gluten-free tortillas
4 tortillas in the U.S. are sold at
* Loss of elasticity/rollability are sold frozen: room temperature:
* Hard Important to maintain Shelf-stable: =10-35days
* Rancid soft texture and Important to maintain
freshness after
, soft texture and
E—— freeze/thawing :
| — - , freshness after storing
peazs 2 ? iy Fresh tortila \ ¢ at room temperature
" : .-" - . H o k
B = folded In.half. > Freeze/thaw
no cracking tabilit )
S Y %|| Shelf life
 stability
Old tortilla
tortilla folded in
half: cracking
Ingredion
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Gluten-free challenges: texture, taste, and appearance

Regular tortillas Gluten-free tortillas

* Good rollability * Poor rollability
Moist and cohesive texture

* Dry, powdery, and rubbery texture

Light yellowish color with

: * Poor surface color with large blisters
small brown blisters on the

surface * Translucent
* Opaque . Off flavor d
Ingredion
* Hearty flavor -
idea |
 NUTRITION.. ias o

Copyright © 2017 by Ingredion Incorporated



Gluten-free challenges: nutrition profile

Leading REGULAR
TORTILLA

Nutrition Facts

Sening Size 1 tortila (49g)

Senings per Package 10

Amount per Serving
Calories 140

Calories from Fal 0

Caloric content |

Total fat content |

Total Fat 2.5g
Saturated Fal 1.5g
Trans Fat  Og
Pdyunsaturated Fat 0g
Moncunsaturated Fat 19
Cholesteral  Omg L
Sodium_420mg 18%
Total Carbohydrate  24g %
Dietary Fiber  1g 4%

]

Protein and

Leading

GLUTEN-FREETORTILLA

Nutrition Facts

Serving Size 1 Tortilla (490)

Ser'.rinﬁs Per Packﬁe g

Sugars 1g
Protein

carbohydrate content

Mineral content ||YtmnA 0% * \Vitamin C 0%

Calcium 8% * lren 8%
" Percent Emly ‘alues are bazed on a m calone

diet. Your daily values may be higher ar lower
depanding on your calorie nesds:
Calosies: 2,000 2,500

Total Fat Less than 65g 80g
St Fat Less than 209 259

Cholesteral Less than 300mg  300mg

Sodiurm Less than  2,400mg  2.4030mg

Total Carbohydrate 300g 3759
Diietary Fiber 25g 30g

- NUTRITION..

Calories per gram:

Fat 8 " Carbohydrate 4 Protein 4

Amount Per Serving
Calories 130 Calories from Fat 35
“a Daily Valug*
Total Fat 4g 6%
Saturated Fat 1.5¢ 8%
Trans Fat 0g
Polyunsaturated Fat 1.5
Monounsaturated Fat 0.59
Cholesteral (g 0%
Sodium 410mg 17%
Total Carbohydrate 249 8%
Dietary Fiber 2g 8%
Sugars 1g
Protein 2g
|
Vitamin & 0% e Vitamin G 0%
Galcium 6% e lron 0%

*Percent Daily Values are based on a 2,000 calorie diet.
Your daily values may ba higher or lower depending an
your caloris neads:

Galories: 2000 2500

Todal Fat Lass Than B5g Blg

Saturated Fat Less Than 20g 259
Chedesterol Less Than  300mg  300mg
Sodium Less Than  2.400mg  2.400mg
Total Carbahydrate 300g 375q

Digtary Fiber 259 30g
(Calories per gram:

LESS CALORIES BUT MORE C
FROM FAT

SLIGHTLY HIGHER IN FAT

LOW IN PROTEIN

LOW IN MINERALS

Ingredion
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Bakery products vs. gluten functionality

BREAD, PIZZA,TORTILLAS

* Lack of volume
Typical defects

: * Lack of elasticity
of commercial

products * Dryness
CAKE/MUFFIN ~ * Gumminess
BISCUITS & e Lack of volume * Not homogeneous
COQKIES * Crumbliness * Crumb
* Grittiness
_ * Dryness * Taste
* Sandiness G i * Nutrition profile
* Lack of bite Hmminess P
* Taste
* Taste
Nutrition profile
Increased
functionality
of gluten
Ingredion
idea |
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Functionality of ingredients used

TYPE ‘ EXAMPLES ‘ USAGE LEVEL ‘ FUNCTION
Native flours and starches | Corn, potato, rice, tapioca, sorghum, 20-50% * Bulk/backbone of the recipe
amaranth, buckwheat, quinoa, soy, * Texture modifier: body, elasticity and chewiness,

millet, teff, pulse, nut crumb structure

Cook-up native functional | Corn, tapioca, rice, potato 20-50% * Texture modifier: body, elasticity and chewiness,
or modified starches crumb structure

* Freeze/thaw stability

Pre-gelatinized native Corn, tapioca, rice, potato 2-10% * Dough viscosity control
functional or modified o Texture modifier
starches .

Prevent staling
* Freeze/thaw stability

Proteins Whey protein, soy protein, zein, egg 2-5% * Build structure
white powder, pulse proteins * Color development
Other hydrocolloids/gums | Xanthan gum, guar gum, cellulose -.5-3% * Dough viscosity control
gum, alginates, konjac, psyllium husk ¢ Texture modifier

* Prevent staling

* Freeze/thaw stability

Ingredion
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Measure gaps using Descriptive Sensory Analysis

Gluten-free Wheat-containing
market samples benchmark

LOOSE % COMPACT

Cohesiveness of mass: the degree to which a chewed product forms a bolus/ball/holds together

Gluten-free Wheat-containing
market samples benchmark

yughness of mass: the amount of graininess as perceived on the surface of the product during its masticati

Ingredion
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Experimental approach

Preliminary screening Optimization DOE Final optimal composition

Process Descriptive Final product
Dispersibility, dough Sen§ory Ana!xSis measurements
rheology, machinability, Cohesiveness, graininess, Hardness via
handling dissolvability, hardness, denseness, Texture Analyzer, yield,
firmness, springiness, mouthcoating height, moisture, cost

Ingredion
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Use of gluten-free flour
and starch systems in

gluten-free tortillas
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Gluten-free tortilla solutions

Stretch to Break MT

Commercial Gluten-
Free Benchmark 3

‘ Solution 3
Commercial Gluten-

Free Benchmark |

Toughness Front

Teeth IMT
Cohesiveness Commercial Wheat- Commercial Gluten-
Based Benchmark Free Benchmark 4
of Mass IMT
Moisture ‘ . Solution 2
. Hardness IMT
Absorption IMT Commercial Gluten-
Free/Benchmark 2
@ solution |
- Manual Texture Roughness MT
— In-Mouth Texture
Ingredion
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Formulation Solution |

INGREDIENTS ‘ TRUE % Nutrition Facts
Serving Size (45g)
Servings Per Container
Tapioca flour and rice flour blend 39.47 Amount Per Serving
Calories 160 Calories from Fat 45
Q /e —
Chlckpea flour 14.89 % Daily Value*
Total Fat 5g 8%
Pregelatinized tapioca flour 6.38 Saturated Fat 0g 0%
Trans Fat 0g
Faba bean protein concentrate 1.80 Cholesterol Omg 0%
Sodium 160mg 7%
VWater 25.53 Total Carbohydrate 269 9%
Dietary Fiber 0g 0%
Vegetable oil 9.06 Sugars 1g
Protein 2g
[
Salt 0.74 VitaminA0% =+ Vitamin C 0%
Calcium 2% + lron 2%
T 0.98 o o sy v oy o o
depencing on wu;:?;wm':"”?ooo 2500
Glycerin 1.06 ToeiFai _ Lessthan 6% 805
Saturaled Fat  Less than 20g 25g
Cholesterol Lessthan 300mg  300mg
Xanthan gum 0.08 Yo Cartonydrmie T Sy e
Dielary Fiber 259 30g
Calon ;
TOTAL 100 alo - Cabonydrate 4 - Protein 4 Ingredion
idea |
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Solution |

Base flour made out of a blend of rice and tapioca flour

What’s unique about Solution 1?

* Good dough handling properties: good stretchability, low ¢
stickiness, good dough elasticity and sheetability

* Chewy texture and bland flavor

* Light golden color with blisters distributed among surface
layered internal texture

* Clean label and simple flour label declaration

Ingredion
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Gluten-free tortilla solutions

Stretch to Break MT

Commercial Gluten-
Free Benchmark 3

‘ Solution 3
Commercial Gluten-

Free Benchmark |

Toughness Front

Teeth IMT
Cohesiveness Commercial Wheat- Commercial Gluten-
Based Benchmark Free Benchmark 4
of Mass IMT
Moisture . Solution 2
. Hardness IMT
Absorption IMT Commercial Gluten-
Free/Benchmark 2
@ solution |
- Manual Texture Roughness MT
— In-Mouth Texture
Ingredion
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Formulation Solution 2

GREDIENTS

dified tapioca, corn starch, and

TRUE %

tato starch blend 3710
ickpea flour 14.00
agelatinized modified tapioca starch 6.00
ba bean protein concentrate 1.69
ter 30.00
etable oil 8.52
: 0.69
ar 0.92
cerin 1.00
1than gum 0.08
TAL 100.00
 NUTRITION..

Nutrition Facts
Serving Size (499) ‘
Servings Per Container

Amount Per Serving
Calories 150  Calories from Fat 45
O

% Daily Value*
Total Fat 5g 8%
Saturated Fat 0g 0%
Trans Fat Og
Cholesterol Omg 0%
Sodium 180mg 8%
Total Carbohydrate 23g 8%
Dietary Fiber Og 0%
Sugars 1g
Protein 29

Vitamin A 0% « Vitamin C 0%

Calcium 2% = lron 2%

*Percent Daily Values are based on a 2 000 calorie
diet Your daily values may be higher or lower
depending On your Calone needs

Calories: 2000 2,500

Total Fat Less than 65g 80g

Salurated Fat  Lessthan 209 25g
Cholesterol Less than  300mg 300mg
Scdium Lessthan 2400mg 2.400mg
Total Carbohydrate 3009 3755

Dretary Fiber 25 309
Calones per gram:

Fat @ - Carbohydrate4 - Protein4

Ingredion

idea |

IDEAS TO SC

Copyright © 2017 by Ingredion Incorporated



Yo [Vidle]s Wi

Base flour is a highly functional starch-based solution made
out of modified tapioca starch, potato starch, corn
starch

What’s unique about Solution 2?

* Excellent dough handling properties: good stretchability, n
stickiness, good dough elasticity, and excellent dough shee

* Soft to the touch, flexible while bending, not hard or tougl!
bitten, forms a ball and absorbs moisture when chewed, bt
powdery in the mouth, bland flavor

* Light golden color with darker blisters distributed among

layered internal texture ingredion
idea |
HEALTH & NUTRITION.. IDEAS TO SO
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Gluten-free tortilla solutions

Stretch to Break MT

Commercial Gluten-
Free Benchmark 3

‘ Solution 3

Commercial Gluten-
Free Benchmark |

Toughness Front

Teeth IMT
Cohesiveness Commercial Wheat- Commercial Gluten-
Based Benchmark Free Benchmark 4
of Mass IMT
Moisture . . Solution 2
. Hardness IMT
Absorption IMT Commercial Gluten-
Free/Benchmark 2
@ solution |
- Manual Texture Roughness MT
— In-Mouth Texture
Ingredion
- NUTRITION.. IDEAS TO SO
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Formulation Solution 3

INGREDIENTS TRUE % Nutrition Facts
Serving Size (499)
Starch and gum blend 51.94 Servings Per Container
Amount Per Serving
Salt 0.87 Calories 130 Calories from Fat 35
|
Double acting baking powder 0.27 % Dally Value?
Total Fat 49 6%
Distilled monoglycerides 0.52 Saturated Fat Og 0%
Trans Fat Og
Fumaric acid 0.08 Cholesterol 0mg 0%
. Sodium 270mg 1%
Baklng soda 0.14 Total Carbohydrate 23g 8%
. Dietary Fiber 1g 4%
Postassium sorbate 0.08 Sugars 0g
in1
Enzymes 0.25 PI'OtEII'IQ_
) Vitamin A 0% * Vitamin C 0%
Sodium stearoyl lactylate 0.25 Calcium 4% - Iron 0%
*Percent Daily Values are based on a 2,000 calorie
Sodium ACld Pyrophosphate POWder 025 diet. Your daily values may be higher or lower
depending on your calorie needs:
Calories: 2,000 2,500
i Total Fat Less th 65 80
Vegetable OII 7‘ I O OSZtuthed Fat Liii th:g 208 258
Cholesterol Less than 300mg 300mg
Sodi Lessthan 2,400mg 2,400
Water 38.25 Total (r)narbohydrateess o 300g m 3759 m
Dietary Fiber 25¢g 30g
Calori : 4
TOTAL I OOOO aon?:satpgr go’ra(rzmarbohydrate 4 « Protein 4 Ingredion
- NUTRITION.. IDEAS TO SC
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Solution 3

Base flour is a highly functional blend of starches and gums made out of
food starch, rice flour, potato starch, tapioca starch, carboxymet
cellulose, dextrose, guar gum, and xanthan gum

What’s unique about this product?

* Especially designed to make high-quality gluten-free tortill:

* Provides excellent tortilla stretchability, rollability without
cracking, flexibility, good machinability, bland flavor and higl
water-holding capability

Ingredion
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Stretch to Break

Solution 1
Solution 2

Solution 3

Commercial Gluten-Free
Benchmark 1

Commercial Gluten-Free
Benchmark 2

Commercial Gluten-Free
Benchmark 3

Commercial Gluten-Free
Benchmark 4

Commercial Wheat
Based Benchmark

| | Ingredion
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Use of pulse flours
sores and proteins in
gluten-free tortilla
formulations
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What are pulses!?

Pulses are the dried seeds of
plants in the legume family.

They include:

' Peas

" Beans

- Lentils

- Chickpeas
Ingredion
idea |

 NUTRITION.. IDEAS TO SO
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Pulses are nutrition powerhouses

ENRICHMENT BENEFITS

High in High in
protein dietary fiber
Rich in minerals Source of
(iron, zinc, B vitamins
phosphorus) and folic acid
Ingredion
idea |
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PROTEIN ‘ ‘ STARCH & SUGAR ‘ FIBER
apioca flour 0.2 0.0 87.8 0.9
Vhole corn flour 8.0 7.0 62.0 8.0
Vhole rice flour 5.6 .4 77.7 24
Vhole soy flour 35.0 20.0 25.6 9.6
Vhole wheat flour 13.2 2.5 61.3 10.0
ry pea 23.7 1.3 45.5 16.6
entil 26.3 .1 45.0 13.6
hickpea 24.4 5.9 41.1 8.7
ry bean 24.5 1.5 41.5 22.5
- NUTRITION..

Pulse flours vs. other flours

Exceptional
nutrition value

* High in protein (high in lysi
dietary fiber, micronutrient
(iron, zinc, selenium,
-carotene)

* Low glycemic index
(GI=40-55)

Ingredion
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Ingredients for innovation

Pulse flours and pulse protein concentrates

FUNCTIONALITY VALUE REGULATORY STATUS

e Emulsification * Enhance texture * Certified as FSSC, ISO 9000, Kosher, Halal
and provide moist . ,

o Texture mouthfeel * Capability to produce organic product

e Gelation - Good synergy * Certified as Gluten-Free by Intertek
with other * Certified as Non-GMO Project Verified

* Water-holding gluten-free flours

GRAS status:

* Adhesion * Increase protein , N
. _ — Pulse flours considered traditional food
* Film forming * Eliminate other ingredients
. Blendi proteins, such . .
ending as egg whites — Pulse proteins are self-affirmed GRAS
Ingredion
idea |
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Use of pulses in gluten-free tortillas

INGREDIENTS PERCENT %

-en-free tortillas with an enhanced nutrition
ile that deliver the taste and texture of

at-based versions Modified tapioca starch 37.10
:I.lﬁed. tapioca starch mimics the Chickpea flour 14.00
tionality of wheat flour in gluten-free
lucts ini i

Pregelatlnlzed modified 6.00
| tapioca starch
ckpea flour is a gluten-free, pulse-based Faba bean protein .69
. Adds color to the tortilla and and concentrate :
"oves nutrition
| Water 30.00
gelled modified tapioca starch is a high-
ormance cold water swelling modified food ~ Vegetable oil 8.52
ch derived from tapioca; it exhibits many of
properties of a modified cook-up starch and Salt 0.69
esses a very bland flavo'r Proflle with good Sugar 0.92
ith melt-away characteristics

Glycerine 1.00
a bean protein concentrate helps with
sh handling, adds color, improves elasticity Xanthan gum 0.08

tortilla resilience

. NUTRITION..

Nutrition Facts

Serving Size (49g)
Servings Per Conainer

Amourit Per Seeving

Calories 150 Calories from Fat 45
R

% Dlaidy Value

Tatal Fat 5g
Saturated Fat (g
Trans Fat Og
Cholesterol Omg
Sodium 170mg
Total Carbohydrate 24g
Digtary Fiber Og
Sugars g

e (22

itamin A 0% = \itamin C 0%

degnichng o pour cakiri
2000 2800

Fai Loss than B5p Bilg
Saurwted Fml  Leas than 205 5
C than 300mg
Bxm Less than  3400mg  2.4D0mg
Tatal Carbohydnatn Wiy ity
_Duitary Figa 59 oy
G#M‘iliplll?iﬂ

PROCEDURE

Pre-heat grittle to 400F and tortilla pr
at |30F

Combine dry ingredients in mixing bo
with paddle at speed | for 30 seconds

Add glycerine and combine at speed |
30 seconds

Add slowly the water and the oil simu
while mixing at speed | until
a cohesive dough starts forming

Switch to dough hook and continue
speed | for another [.5 min or until d
properly mixed

Cover dough with plastic wrap; let do
for 5-10 min

Divide dough into 58g balls

Lightly coat both tortilla press surface
spray oil and remove excess with a pa

Place dough ball in the center of the t
press and press down strongly

. Cook tortilla in the grittle for 60 seco

side

. Let tortilla cool down covered with tc

Ingredion
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Improve processability of sheeted products

AFTER MIXING

SHEETING

HOMECRAFT®
Pulse CT 1203
clean-taste pea flour

Gluten-free crackers w
scaled up on pilot-scale
sheeting equipment

* No issues with sticki
or breaking observec

Ingredion
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level (g/28g serving):

2g/serving

- - ,
- h o Sahl bl

low pea flour

Versatility in gluten-free baked goods

2g/serving

Yellow pea flour

S5g/serving

Green pea flour

6g/serving

Yellow pea flour

Yellow pea protein

PULSE INGREDIE
PROVIDE:

Golden brown color
contributed by protei

Natural color (e.g., ye
green, red, etc.) inheri
from pulses

Characteristic pulse
flavor from conventio
pulse ingredients or n
flavor from clean-tast:
ingredients

Adjustable protein lev

Applicable to a wide variety of baked goods such as tortillas, pasta,

. NUTRITION..

puffed snacks, etc.

Copyright © 2017 by Ingredion Incorporated
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sw Use of fibers in
gluten-free tortilla
formulations
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Great eating experience
in fiber-enriched products

Potato and corn starch based fibers:

* Allows to create new high-fiber tortillas with taste and texture of regular “white f
applications

* Similar water-holding capacity to wheat flour for ease of processing

* Clean and mild sensory properties with little or no impact on taste, texture and co
products

* Process-stable fiber that enables savings through reduced cost-in-use

* Inherently reduce the calories in formulations when substituted for flour, starches ¢
other fully caloric carbohydrates (0.47-0.60 kcal/g)

Ingredion

idea |
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Use of fiber in gluten-free flat bread

ree tortillas with an enhanced nutrition
hat deliver the taste and texture of
ased versions

>d tapioca starch mimics the
ality of wheat flour in gluten-free
s

ea flour is a gluten-free, pulse-based
ids color to the tortilla and and
S nutrition

tarch is an invisible source of gluten-
ary fiber provides a good source of fiber
>rmulation

ed modified tapioca starch is a high-
ance cold water swelling modified food
erived from tapioca; it exhibits many of
berties of a modified cook-up starch and
s a very bland flavor profile with good
nelt-away characteristics

ean protein concentrate helps with
andling, adds color, improves elasticity
illa resilience

- NUTRITION..

PERCENT
INGREDIENTS 5
%
Modified tapioca starch 34.03
Chickpea flour 9.44
Pregelatinized modified tapioca starch| 3.10
Nutrition Facts
Serving Size (50g)
Corn starch 9.00 Servings Per Container
. Amount Per Serving
Faba bean protein concentrate 1.74 | cooies 10 Calories from Fat 40
% Daily Value*
Water 2978 Total Fat 5g 8%
. Saturated Fat Og 0%
Vegetable oil 8.52 Trans Fat 0g
Cholesterol Omg 0%
Salt 0.71 Sodium 180mg 8%
Total Carbohydrate 26g 9%
Sugar 0.92 Dietary Fiber 4g 16%
. Sugars 1
Yeast, instant 0.83 uoars 79
Protein 2g
Distilled mono- and diglycerides 0.25 | VitaminA0%  + Vitamin C 2%
Calcium 2% * lIron 2%
Xanthan gum 0.25 *Percent Daily Values are based on a 2,000 calorie
diet. Your daily values may be higher or lower
depending on your calorie needs:
. . Calories: 2,000 2,500
Ollve OII 7'94 Total Fat Less than 659 80g
Saturated Fat Less than 20g 259
Cholesterol Less than  300mg 300mg
Honey 2.93 Sodium Lessthan 2,400mg  2,400mg
Total Carbohydrate 300g 3759
Dietary Fiber 259 30g

Cioo
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Calories per gram:

Fat9 e+ Carbohydrate 4 + Protein 4

PROCEDURE

9.

Using stand mixer fitted with paddle
attachment, blend all of the dry ingre
together in a stand mixer on lowest

Dissolve honey in water (=40°F) and
Gradually add the water, honey, and
mixing on low speed for | minute.

Switch to medium speed and mix for
seconds or until a smooth, uniform c
created and begins to pull from the s
bowl.

Cover bowl with plastic wrap and pr
minutes on benchtop.

Pre-heat convection oven with low f
500° F.

Divide dough into 50g rounds, using
BAKE GF as dusting flour.
Dust surface with PRECISA BAKE G

dough to 0.15” thick and let rest cov
minutes.

Bake for 7 minutes, flipping flatbread
half way through baking (at 3.5 minu
lightly browned.

Remove from oven and place on rac

10. Pack and freeze to store.
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Use of hydrocolloids in gluten-free tortilla formulation

PRODUCT ‘ FUNCTIONALITY

Xanthan gum Batter viscosity and cohesive texture

Guar gum Batter viscosity, freeze/thaw stability and moisture retention

CMC Structure and moisture retention

Psyllium husk Upfront dough viscosity, dough malleability and moisture retention
!.ngredion
idea |
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Key takeaways

Removing gluten results in
formulation challenges when
developing gluten-free
tortillas, e.g. building back the
texture to maintain the original
eating experience and texture

Gluten-free by
choice - the majority
of products purchased is
for reasons other than
intolerance/sensitivity'

Gluten is an essential
component of taste
and texture of tortillas
through its unique
functional properties

Using the right combination
of key functional ingredients
can replace gluten without
compromising the eating quality
of gluten-free tortillas

Ingredion
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Create gluten-free tortillas that delight ...
NV DedS

Let’s get started!

www.ingredion.us/glutenfree

Contact: Ricardo Rodriguez, Marketing Manager, Confectionery & Bakery,
ricardo.rodriguez@ingredion.com

Ingredion
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