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Bay State Milling Overview

: 5 Professionally Committed to safe, Expanding
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Perceived Healthfulness of Foods
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Protein Ingredients Market

Protein Ingredients, Global Revenue, 2013 - 2018
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| The Case for Plant Proteins

‘/SU stainabil Ity 1kg of bean protein vs. 1kg beef protein*
* Meat is resource intensive 18x less land

. . 10x less water
* Plants can be soil regenerative

9x less fuel

\/Hea|th 12x less fertilizer

10x less pesticides

 Plants bring additional nutrients (fiber, vits/mins,
antioxidants) without the saturated fats

v/ Lifestyle
e Consumers moving towards humane foods
v Availability .
* Sources can be grown affordably worldwide BayState f,,v

Milling "1

Plant Based Foods Association* A Trusted Famdy of fngredtents



The Market for Plant Based Foods

Total Growth of Al &)18 Retail dollar sales: \
PLANT-BASED FOOD * Plant based milks grew 9% vs. -6% for dairy milk

in Retail * Plant based meats grew 24% vs. 2% for animal
20% meats

PLANT-BASED
2018**

This does not include sales of foods that are
enhanced with plant based protein ingredients such
as cereals, snacks, baked goods and pet foods.

N Y
ALL FOOD

2018**

8%
PLANT-BASED
2017*

* 52 weeks dollar sales ending August 2017 ‘ L
** 52 weeks dollar sales ending June 2018 \f [ 1 ] \“
PBFA-commissioned data from Nielsen includes LY o0
A ; PLANT BASED 1
dollar sales for meat, egg, and dairy alternatives FOODS ASSOCIATION ‘ j o0
offfe V ee
plantbasedfoods.org l ' n g |

Plant Based Foods Association A Trusted Family of Ingredients.
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Proteins for Nutrition & Functionality

At the total level, functional demand of proteins hold the largest share with 59.8 percent. The functional
properties are often enhanced by associated nutritional benefits.

Proteins and Amino Acids Usage Analysis, US, 2013

88% 85%

40%
30%

U

Bay State ;5; HY

Egg Proteins Dairy Proteins Gluten Soy Protein Wheat gluten  Other Plant protein M | llln !

WFunctional Benefits  w Nutritional Benfits
Frost & Sullivan 2013 A Trusted Fctmu'y of fngredtents



Bioavailability

Regulatory
compliance

Safety

Green Source

Cost

solubility

Organoleptic
Properties

Storage form

=%
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Protein and amino acids formulated into food should be stable
and bioavailable for the complete penod

Itis important that ingredients are regulatory approved for their
health benefits.

Safety is an important atinbute as ingredients are processed in
foods.

* Green source of ingredients acts as a value added benefitfor

customers in marketing their functional food.

Ingredient perfformance should be evidently demonstrated,
through comparative anaklysis.

Cost effectiveness plays a key role in ingredient selection as the
volume required is very high for food processing.

Water solubiity of proteins is crtical, as food manufacturers are
looking for ingredients that are completely soluble.

Organoleptic properties improvement is imperative for sustaining
qrowth.

Protein and amino acids should be available in solid, liquid and
BT SN Jo, Sety Eo ety ey e Tl e et e

*Frost & Sullivan 2013

BSM Research also

found important:
Allergen Free
Protein Quantity
Protein Quality
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Protein Quantity

Protein and Fiber of Popular Plant Ingredients U Seeds are rich sources of
protein and fiber

] SowNaked™ Oats have
30% more protein than
traditional oats

U Quinoa is popular for
protein but not highest

caoég
Bay State |/
m Fiber ® Protein Milliﬂg | olo

A Trusted Family of Ingredients.



Relative Cost per Gram of Protein Delivered

L) Best to assess cost effectiveness
based on relative cost of protein
delivered

L Raw material costs fluctuate based
on market factors such as weather,
demand and transportation costs

z @ . pe
f—;&‘\‘\& @5“0 \.q,§ 5‘5‘0}\ & &“& & ¢ (_}\&‘\\ QOQQ* Bay State %g §§ §ﬂ

2> (4 Q,\\ QO
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Protein Quality

The FDA has set the daily value for protein intake at 50 grams of high
quality protein per day for the average American consumer.

High quality protein sources are highly digestible and contain all of the
essential amino acids our body requires for growth and maintenance.

Protein Quality is measured using the Protein Digestibility Corrected
Amino acid Score (PDCAAS):

The closer the score is to 1.00, the higher the protein quality.
PDCAAS reference scores for egg and whey = 1.00

This test is a requirement for determining protein quality on nutrition facts panel!

N 20\
myg of limiting amino acid in 1 gram of test protein _ o BdYState EE *ﬂ
PDCAAS = . — — = Faecal digestibility offe \V e0
mg of the same amino acid in 1 gram of reference protein Mllhng |

A Trusted Family of Ingredients.



- Quality is an Emerging Differentiator

Importance for claims
But, usage remains limited for plant

- Quantity is key based proteins due to limited

availability of PDCAAS data.
- Quantity over Quality

Quality is becoming important

Quality is important now

5 ..
0% 10%6 20% 30% 40% 50% BayState %g EE \J
Milling "1

A Trusted Fctmu'y of fngredtents



Quality for Claims

Protein content on
Nutrition Facts Panel

Grams Protein
(measured @ lab)

Nutrition Facts

17 servings per container
Serving size  3/4 cup (28g)
|

Amount per serviog

Calories 140

% Daily Value®
Total Fat 15¢g 2%
Saturated Fat 0g 0%
Trans Fat Og
Polyunsaturated Fat 0.5g
Monounsaturated Fat 0.59
Cholesterol Omg 0%
Sodium 160mg 7%
Fluoride Omg
Total Carbohydrate 229 8%
Diatary Fibar 2g T%
Soluble Fiber <1g
Insoluble Fiber 1g
Total Sugars 99
Incl Added Sugars 16%
Protefin 99

Vs.

Protein quality claim
on front of package

'Nutrition Facts

[17 servings per container
| Serving size 3/4 cup (28g)
|

| Amount per serving

Calories 140

| %% Daily Value*
| Total Fat 159 2%
| " Saturated Fat Og 0%

Trans Fat Og
Polyunsaturated Fat 0.5g
Meonounsaturated Fat 0.5

Good Source
of Protein=
10% of DV

| Cholesterol Omg 0%
| Sodium 160mg 7%
| Fluoride Omg
| Total Carbohydrate 229 8%
Dy o 7% | | % DV = (Grams Protein * PDCAAS Score)/50
Soluble Fiber <1g
Insoluble Fiber 1g
Tolal Sugars 9g

Inglesenilg Added Sugars 88y

=4

;Prnl‘n!?g l ‘ 10% |)




Formulating for Quality

Whole food, plant based protein sources are not created equally:

PDCAAS may be used to guide formulation of plant protein foods
but if not available, start with amino acid data.

Complexing different plants together allow for enhanced protein
quality and optimal nutrition for the consumer.

Grains and seeds are high in sulfur containing amino acids and low in lysine.

Some grains and legumes are high in lysine, but low in sulfur containing
amino acids.

Bay State /|
Milling 7

A Trusted Family of Ingredients.



Formulating for Quality:

Ingredient True %

Crushed Wheat * 3.06% Protein Content = ~20.00%

\Whey Protein Concentrate 1.79%

Rolled Oats * 8.96%

Rye Meal Fine * 4.48%

\Whole Brown Flax * 2.99%

Brown Flaxseed, Ground * 2.99%

Sunflower Seeds * 4.48%

Pumpkin Seeds * 8.96%

Quinoa flakes * 2.99%

Garbanzo flour * 4.18%

Sesame Seeds Toasted X 2.99%

Ancient Grain Crisps 5.97% BayState gg §.§ M
Binder (corn syrup, oil, glycerine, sugar, salt) 40.27% Miuing N4 e
Total 100.00% A Trusted Family of Ingredients.




Time {min)

O Rapid Visco Analyzer may be used to
predict functionality & applicability

O Performance may be altered by
combining sources with different
starch pasting properties

[ Tests such as absorption, pH and
AACC standard bake tests are helpful

— Garbanzo Flour v

— Quinoa Flour N
Sorghum Flour B%%lt-ate \/ o8 *’

— SowNaked™ Oat Flour l ‘ng/—J—-L

A Trusted Family of Ingredients.



Textural Attributes of Extruded Pulse Flours Highest Expansion

Chickpea 50% (50% rice) Corn 100% (control)
Décor Red lentil 85% Décor Yellow lentil 85% Medl um G ralnrice

Split yellow pea 85% === MG Brown Rice 100%

hardness

=

/\

\ Corn
Cohesiveness _ £ S Toothpacking X X
10 Decorticated Lentils/Yellow Peas
Glassy ! fracture SOrghum
Textural Attributes of Extruded Grain Flours
Millet 100% Quinoa 100% Quinoa
e=@==\\'hite sorghum 100% e=@==Cassava 100% Ml”et

SowNaked oat 50% (50% rice) Corn 100% (control)
«=@== |G Brown Rice 100%

Garbanzo (50%)
hardness

- . SowNaked Oats (50%) | y .S t.a 'l'e ?S?
Lowest Expansion Ml"lng i i

A Trusted Family of Ingredients.

fracture
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Quality. Honesty. Trust

Bay State Milling’s objective is to develop lasting partnerships with
our ingredient suppliers. We share in their challenges and benefit
from their success. We are actively engaged in providing resources
and support to enable them to improve operational processes,
enhance product quality systems and develop new supply chains.
Our supply chain partners are an extension of our business and their
practices must align with our values.

Partner Sourced Ingredients Program

Bay State |/ \W
Milling V1Y

A Trusted Family of Ingredients.



Soy protein

Garbanzo/Chickp

Pea protein
concentrate/...

Pea flour

Lupin bean

Likelihood of inclusion in new product

development projects

% likely to be

selected for new
product
formulation in

2018!*

*BSM customer survey

Bay State | W/

Milling

A Trusted Family of Ingredients.




Pumpkin

) Seed
Chickpea v Whole seed

Flour v’ 30% Pro
™
?)O\:lNaked v" Pulse flour v’ $$/g Pro
. ats v' 20% Pro

Quinoa v" IP Variety v’ $/gPro

v' 20% Pro ®
v Whole or flour _ v’ .77 PDCAAS YRy
v 14% Pro v s/g prOteIn v Gluten free BayoStoate %g EE \J
v' $S$S$/g protein v Gluten free <5 Mlulng,_J_L

v Gluten free A Trusted Family of Ingredients.



Grown from variety specific hull-less oats

higher in protein (20% dmb) than standard I! |
oats (15% dmb). SOWNa é d

Supply chain managed under Purity Protocol

luten free system to <5ppm gluten. N
o ’ bpmm 9% = NEXTY.
Identity Preserved to the individual farm and “79\\ AWARDS
grower, conventional and organic. 2018 Bast NewIngredient

Bay State !/
Milling 'V

A Trusted Family of Ingredients.
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BSM chart per FAOSTAT Data
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Historical Global Pulse Production
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A Trusted Family of Ingredients.
BSM chart per FAOSTAT Data

United States of
America
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USADr Pea

| USA Pulse Growing Regions by County

[z EIreIN S RS CRVBSail ™!

Acres Planted 221,300 169,000 30,600 2,035,700 2,456,600
Prod. (MT) 221,536 100,880 21,455 1,370,588 1,714,459 Pulse Acreage

Source: USDA/FSA ~ - 0-1000
1 000 - 10 000
10 000 - 50 000
29 50 000 - 80 000
> 80 000 - 120 000
D 120 000 - 140 000

KW
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PRQUSA Dry Pea

&{Lenti Council

2017(NASS)  DryPea Lentil  Chickpea DryBean  Total

Acres (Planted) 1,154,500 1,104,000 618,800 1,473,200 4,350,500 Pulse Acreage
0 -5 000

Prod.(MT) 648,734 339,381 313,209 1,312,709 2,614,033 5000 - 10 000
. . . 10 000 - 50 000
2018 (NASS) Dry Pea Lentil Chickpea Dry Bean Total igooggo—_lgg(? 330 B S e '%‘
130 000 - 160 000 DAY tate : /
Acres (Harvested) 824,500 758,000 651,300 1,366,000 3,599,800 160 000 - 190 000 ° ° \ ee
190 000 Millin

Prod.(MT) 629,314 398,572 425,870 1,290,904 2,744,660
A Trusted FSotilicef USPAJRSAS.



- USA Pulse Production and Average Price

USA Pulse Production (MT) / Annual Average Price

Pea Source: USDA/NASS, USADPLC & Bean Market News
Lentil Council 2-500,000 ' ' - $45.00
- $40.00
2,000,000 ~ $35.00
- $30.00
1,500,000
- $25.00
~ $20.00
1,000,000
- $15.00
500,000 - $10.00
- $5.00
0 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 ) $- B S ‘gﬁ =.: *"
ay State Vi
mm DRY PEAS = LENTILS CHICKPEAS Miuin \/ oo
—DRY PEA PRICE —LENTIL PRICE —CHICKPEA PRICE g"'J‘L

A Trusted Family of Ingredients.



USA Domestic Pulse Consumption

Estimated (Metric Tons)
Crop Year (June/May)

USA Dry Pea 1’000’000

W& Lentil Council

J

800,000 600,000 MT
600,000
400,000
200,000 . - i
) B
- - - - b o

A Trusted Family of Ingredients.
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Plant Protein Applications

New product launches in 2018 using “plant” in description and making a protein claim

Breakiast Cereals
Processed Fish, Meat & Egg Products

Fruit & Vegetables

\

Side Dishes

Bakery

Meals & Meal C

Mintel

Snacks
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Main consumer

driver plant-based
milks is protein!

Multiple brands have moved into the US oatmilk category over the past couple of years SOWN a déd

A Trusted Family of Ingredients.



FOOD THAT ACTUALLY FEEDS Yol ~

HEALTH

Frer s PUMPKIN
1% SEED BAR

VARIETY PACK

OG0

CAIRT FREE

EDSHER

COCONUT
ALMOND

Allergen Free Front of Pack PALEO VY
Viee
PB Protein Bay State VN

A Trusted Family of Ingredients.
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Chickpea Source
Protein/Fiber Claim

Ancient Grains Milliﬂg,_J_L

PrOte|n/F|ber Claim A Trusted Family of Ingredients.



Breakfast Protein

mun' SOV I,-" :.l_w“ w

PROTEIN
MUFFIN |

Oats, Nut Butters

Organic
GF Oats, Chia, Quinoa T
B Corp Sorghum & Bean Flour BaySf.ate sg zzv
Low Sugar Milling \oe

A Trusted Family of Ingredients.



Mumb »—2, Pach.

PROTEIN COOKIE <=

= DOUBLE DARK  ———
= CHOCOLATE ———

PROTEIN
+SLIM BOOST BAR | ~

METABOLISM SUPPORT

4 BARS
......... o R 2o,
.
NET'WT.6.3 0T (1bg) STY Lemon cF
415 02 (45g) AR5
CRANBERR Oate Seods
’

Oats, Nuts " ORANGE
Vegan

Metabolism Support |
BayState /i
Milling "1

A Trusted Family of Ingredients.

Seeds
Free from Big 8 Allergens



ﬁ b—‘l\ mmmlsl Pulse Blend Source

Black Beans Source

Non-GMO — Nothing Artificial 5
Lentil Source BGYSfC!fe §§ EE v
Vegan Mluln T

A Trusted Fctmu'y of fngredtents



» Protein is the nutrient for life (not fad)
> Plant-based foods are the growing delivery vehicle
> Variety provides taste, functionality and nutrition

» Whole food sources deliver quantity and quality

¢ Growth is happening across supply chains

» Sourcing partnerships are key to successful products

Bay State /Y
Milling &Y

A Trusted Family of Ingredients.
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