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01 Consumers and holistic nutrition

Consumers are increasingly looking to nutrition to improve their overall wellbeing,
embracing a more holistic approach to health by swinging in favour of food and
beverages packed with whole food nutrients.! A growing area of interest for consumers
is understanding the relationship between gut health and key nutrients present in
foods, such as fibres. Built on rapidly-evolving science, the gut microbiome mega-trend
is opening some of the most promising areas for innovation in the food and beverage
and nutraceuticals markets.

Which source of fibre do you find the most
effective and attractive?

TyE—— Oats are seen as a appealing source of fibre.

Nuts of consumers find it attractive, especially in Sweden and

Oats the UK.*
Berries
Beans
Wholegrain wheat
Seeds of consumers find wholemeal oat an attractive
Wholemeal oat

Oat bran )
Oat fibre fibre are appealing to of consumers,

source of fibre, especially in Sweden. Oat bran and oat

Brown rice especially in Russia.*
Wheat bran
Wheat fibre

Flax fibre

Barley

Psyllium fibre
Pectin

Chicory root fibre

Inulin

None of the above

rus, 2021. Positive Nutrition.
*  Givaudan Oats study in Europe, December 2021, 5‘untries, (n=2123).




Givaudan’s purpose of creating happier, healthier lives with love for nature is
particularly pertinent to answer this consumer need. Innovative and creative,
with a positive grounding in natural ingredients, Givaudan has a portfolio of
solutions that enhance the nutritional value of products and support a healthy
gut. Our oat prebiotic fibres are an excellent example of a solution that meets
all these consumer demands.

How appealing to you are the following claims
in food and beverages containing oat fibre?

Natural Most appealing claims:*
High/rich in fibre

Supports gut health/digestion 0./’.
Low sugar "
No added sugar Eg
No additives/preservatives .
Supports heart health 9
Source of fibre
Low calorie A
Reduces cholesterol o
Helps to manage weight 3@
Organic .
Maintains normal cholesterol level &
Plant-based

Wholemeal oat

Higher satiety

Controls blood glucose
Dairy/lactose-free

Oats harvested/produced in Sweden
Gluten free

Vegetarian

Vegan

Oats beta-glucan

Givaudan Oats study in Europe, December 2021, 5 countries, (n=2123).




02 Gut health and the microbiome

Inside every person there are trillions of microorganisms.?2The word
microbiome generally refers to the microorganisms in a defined

environment (e.g. the human colon) along with the environment itself,

while microbiota refers to the microorganisms themselves.® There
is a significantly increased amount of evidence on the role of the
gut microbiome and its impact on overall health. Among various

functions, the microorganisms in our gut aid in harvesting energy from
foods, improve gut motility and function, reinforce gut barrier, produce

metabolites that are important for health, synthesise vitamins and
regulate the immune response among others.®

Many factors can influence gut health. Some of the known modulators

that can be incorporated as an ingredient into the diet include:
probiotics, prebiotic and postbiotics.*

Prebiotics Probiotics

Substrates that are selectively utilised by host Live microorganisms that, when administered in

microorganisms conferring a health benefit. adequate amounts, confer a health benefit on the
Simply put, they are food for beneficial microbes host. Live microorganisms can be added to many
that live on or in the human gut and these food supplements, but only characterised strains
microbes can produce a variety of beneficial with a scientifically demonstrated effect on health
compounds like short chain fatty acids from should be called probiotics.?

utilisation of prebiotics.?

Most prebiotics are dietary fibres, but not all
dietary fibres are prebiotics. Some prebiotic
fibres are insoluble and some are soluble.
Soluble fibres are more fermentable and have
higher viscosity.® Generally, soluble fibres are
associated with cholesterol reduction benefits
and viscosity of fibres. Viscosity of fibres has been
associated with benefits related to blood glucose,
cholesterol concentration, gastric emptying time

and slower transit time in the small intestine.¢

Postbiotics

A preparation of inanimate microorganisms and/
or their components that confers a health benefit
on the host. In other words, postbiotics are non-
viable microbes (whole or cell components) with

or without microbial metabolites.?

Short chain fatty acids (SCFAs) include:
acetate, propionate, and butyrate, are
metabolites produced through bacterial
fermentation of fibres. They are associated with
regulatory functions in the lipids, cholesterol
and glucose metabolism, anti-inflammatory

and immune response and gut barrier integrity.

2 Brody, H. The Gut Microbiome, Outlook, 29 January 2020. Nature. View online

3 Seppo et.al. (2021, May). The International Scientific Association of Probiotics and Prebiotics (ISAPP) consensus statement on the definition and scope of postbiotics. Nature. View online

4 (a) Schmidt et.al. (2018, March). The Human Gut Microbiome: From Association to Modulation.PubMed. View online

“ (b) Gibson, G. H. (2017, June 17). Expert Consensus Document. Nature Reviews Gastroenterology and Hepatology. View online

5 Slavin, J. (2013, January). Fibre and Prebiotics: Mechanisms and Health Benefits. Nutrients. View online
¢ (a) Dikeman, C. (2006). Viscosity as related to dietary fibre. Crit Rev Food Sci Nutr, 46(8): 649-63. View online

6 (b) Malkki, Y. (2001). Physical properties of dietary fibre as keys to physiological functions. CerealFoods World, 46: 196-199.



03 OatWell™: the best of oats

OatWell" is a unique nutritional fibre ingredient with prebiotic benefits. It leverages
the best of oats to deliver high content of dietary fibre, with over half of the fibre in the

form of soluble beta-glucan. In addition to its fibre content, OatWell™ is rich in protein

making it a rounded nutritional product.

The amount of beta-glucan naturally present in oats is about 4%. During the

production of OatWell™ Bran, most of the starch is removed and the content of the

beta-glucan is increased. This unique process involves a gentle fractionation of oat

kernels into oat bran that preserves the native structure, high molecular weight and

associated viscosity of the oat beta-glucan. This is important because oat bran beta-
glucan’s high molecular weight and solubility are key to its functional health benefits.

OatWell" benefits are associated with the quality of it's beta-glucan:

Molecular weight of Beta-glucan Content of

beta-glucan (MW) solubility beta-glucan

Molecular weights between Befd-g|ucon Oat beta-glucan content
( 2,000-2,500 kDa viscosity between 14-28%

One of the key differentiators

Historical values molecular weight

(MW):
Qats (10 different 1730-2800*
cultivators, 12+ kDa
environments
OatWell" Bran 2000-2500*
products kDa
Samples:
Competitor B 290 kDa
Competitor C <100 kDa**
Beta-glucan 70% <100 kDa**

*  This range is including at least two different analytical methods and also depends on the extraction method.

** Estimated from viscosity values.




The OatWell™ portfolio

Dietary fibre content (%) 26 40 50
Beta-glucan content (%) 14 22 28
Protein content (%) 21 22 23

* Organic available

Sourced sustainably,
processed carefully

* We buy and process the oats locally reducing overall

CO2 emissions and transportation.

* Gentle fractionation of the oat kernels into oat bran
preserves the native structure and high molecular weight
of the oat beta-glucan.

Full traceability from Sweden and Finland throughout
the whole supply chain.

¢ Low demanding cereal well adapted to crop rotation
cycle. It preserves soil fertility and improve soil structure,
thus aiding biodiversity preservation.

* Responsible agricultural practices (low use of
pesticides/herbicides).

+ Similar to Givaudan, our suppliers and partners are
committed to achieving carbon-neutrality by 2050.

* Minimising waste handling: Rinse water from our
operations are collected and sent to farms for fertilising
the fields, while semi-solid waste from oil extraction is

used for biogas.

* We use renewable energy on our site.







04 Benefits and approved claims

Gut health

There is good scientific evidence in support of a beneficial role of oat fibre for gut health. The FDA
recognises beta-glucans as a dietary fibre, which therefore helps to support gut health. The European
Commission (Regulation EU 432/2012) has authorised a health claim on gut health: “Oat grain fibre
contributes to an increase in faecal bulk”.”

Beta-glucan delivers prebiotic benefits

The prebiotic effects of oat bran fibre has been studied for many years. In a study conducted by Malkki
and Virtanen in 2001 they stated “In the large bowel, soluble dietary fibre increases the fermentation
activity, especially production of butyric acid, enhances growth and colonisation of some probiotic
bacterial strains, increases production of microbial mass and thereby aids the removal of nitrogen via
faeces. It also increases wet weight of stools, thereby alleviating constipation.”®

In an in-vitro digestion study published in 2018, researchers explained the prebiotic mechanism of beta-
glucan. They wrote: “Betaglucan supplementation resulted in Prevotellacea dominated microbiota,

characterized by high propionate production by prevotella species.”?

In more recent in vitro—in vivo validation studies using healthy subjects with mild hypercholesterolemia
published in 2021, the Mucosal Simulator of the Human Intestinal Microbial Ecosystem (M-SHIME) studies
indicated stimulation of Lactobacillaceae and Bifidobacteriaceae, which corresponded to increased
acetate and lactate, with cross feeding interactions leading to increased propionate and butyrate

after supplementation with oat beta-glucan. In a follow up clinical trial, Lactobacillus stimulation was

confirmed.”®

Prevotella: Contributes to polysaccharide Bidifobacteria: well-known probiotic, negatively
breakdown associated with a high-fibre diet which associated with obesity, and GABA synthesiser.

is positively associated with propionate production.

Propionate: associated with reduction of

lipogenesis, cholesterol and inflammation.

EFSA Journal 2011;9(6):2249. View online
Mélkki, Y. (2001). Gastrointestinal Effects of Oat Bran and Oat Gum, A Review. Lebensm.-Wiss. u.-Technol., 337-347. LWT - Food Science and Technology. View online
Poeker et.al (2018). Understanding the prebiotic potential of different dietary fibres using an in vitro continuous adult fermentation model. Nature. View online

Duysburgh, et.al (2021). In vitro—in vivo Validation of Stimulatory Effect of Oat Ingredients on Lactobacilli. Pathogens, 235. View online

10



Powerful cholesterol reduction

There is a large body of clinical evidence supporting the ability of oat beta-glucan to reduce cholesterol.
The European Commission (Regulation EU 1160/2011) approved a claim related to oat beta-glucan
consumption (I gram/serving and 3 grams of beta-glucan/day) that states: "Oat beta-glucan has been
shown to lower/reduce blood cholesterol. High cholesterol is a risk factor in the development of coronary
heart disease."" Oat bran’s mechanism of action explained:

1. Bile acid secretion and prebiotic effects

A clinical study explored the impact of oat bran on bile acid synthesis and excretion, which is the process
by which cholesterol is eliminated in the body. The results demonstrated that oat bran with naturally-

existing beta-glucan increased bile acid secretion within just 24 hours of consumption.”

The prebiotic effect of oat beat glucan has been emphasized as a possible factor involved in the
regulation of cholesterol metabolism. Oat beta-glucan has shown to modulate the gut microbiota, in
particular those bacteria species related to the host bile acid metabolism and production of short chain
fatty acids.®

2. The importance of molecular weight

The physicochemical properties of oat beta-glucan should be considered when assessing the
cholesterol-lowering ability of oat-containing products, since the key factor is MW and its corresponding
concentration dependent viscosity. Researchers have observed that daily consumption of a breakfast
cereal containing 3g of oat beta-glucan with a high or medium molecular weight lowered LDL cholesterol
by 5% (participants with fasting serum LDL cholesterol >=3.0 and <=5.0). However, efficacy was reduced
by 50% when the molecular weight was reduced further. This research demonstrates that not all oat beta-
glucans are the same and, in fact, a high molecular weight oat beta-glucan (such as OatWell™) is likely to
be more effective in reducing cholesterol.™

Optimising glycaemic response

Multiple studies have demonstrated that consuming oat beta-glucan is an effective way to maintain
healthy blood sugar (or glucose) levels. Zurbau et al. concludes that the benefits are achieved so long

as a sufficient amount of high molecular weight oat beta-glucan is provided.” The European Food Safety
Authority (EFSA) Panel review concluded that 4 g of oat beta-glucan per 30 g of available carbohydrates
decrease post-prandial glycaemic response and the European Commission authorised the following claim.
"Consumption of beta-glucans from oats or barley as part of a meal contributes to the reduction of the
blood glucose rise after that meal" (Regulation EU 432/2011).%

16

EFSA Journal 2010;8(12):1885. View online

Ellegérd, L. a. (2007). Oat bran rapidly increases bile acid excretion and bile acid synthesis: an ileostomy study. European Journal of Clinical Nutrition, 61, 938-945. View online
Joyce SA, K. A. (2019). The Cholesterol-Lowering Effect of Oats and Oat Beta-glucan: Modes of Action and Potential Role of Bile Acids and the Microbiome. Front Nutr., 6:171.

View online

Wolever TM S et al. (2010). Physicochemical properties of oat betaglucan influence its ability to reduce serum LDL cholesterol in humans: a randomised clinical trial. Am J Clin Nutr,
92:723-32. View online

Zurbau et al. (2021). The effect of oat B-glucan on postprandial blood glucose and insulin responses: a systematic review and meta-analysis. European Journal of Clinical Nutrition, 75,
1540-1554. View online

EFSA Journal 2011;9 (6):2207. View online
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Studies show that oat beta-glucan increases the viscosity of the alimentary bolus, thereby slowing gastric
emptying, lengthening intestinal transit time, and delaying sugar absorption.” In this process, the physico-
chemical properties of the beta-glucan are important, with the best results obtained from beta-glucan that
has a high molecular weight and good solubility, both of which are found in OatWell" Bran.

A systematic review and meta-analysis of 103 trials published in 2021 investigating the blood glucose
lowering effect of oat beta-glucans indicated that a molecular weight of at least 300 kDa can significantly
reduce postprandial blood glucose, but smaller molecular weight compounds cannot. These effects were
observed in both healthy and diabetic populations.”

Processing method impacts on efficacy

A new review of the literature explored the effects of various dietary fibres, including beta-glucan, on
postprandial blood glucose response and evaluated their suitability as functional food ingredients.”®

The paper confirmed oat beta-glucan’s benefits for glycaemic response. The authors highlighted the
importance of processing methods in this regard, stating that there is growing evidence to show that
functionality is diminished with increased amounts of processing. More research is needed, they argue, to
investigate food manufacturing techniques aimed at minimising disruptions and alterations in molecular

weight and viscosity.

Wolever et al. (2018). Effect of adding oat bran and OBG to instant oatmeal on glycaemic response in humans — a study to establish the minimum effective dose of oat beta-glucan.
Food Funct., 9, 1692-1700. View online
Cassidy et al. (2018). Effect of soluble dietary fibre on postprandial blood glucose response and its potential as a functional food ingredient. Journal of Functional Foods, 46: 423-439.

View online
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Approved health claims

Europe

Risk Reduction Claim (Regulation EU 1160/2011):

Health category

Cholesterol reduction - 3g of beta-glucan /day
—1g /serving

Claim language

"Oat beta-glucan has been shown to lower/reduce blood
cholesterol. High cholesterol is a risk factor in the development
of coronary heart disease."

Function Health Claims (Regulation EU 432/2012):

Health category Dose Claim language
Cholesterol maintenance | - 3g of beta-glucan /day "Regular consumption of beta-glucans contributes to

- 1g /serving maintenance of normal blood cholesterol concentrations.”
Blood glucose — 4g of beta-glucan / 30g available | "Consumption of beta-glucans from oats or barley as part of a

carbohydrates in a quantified
portion as part of a meal

meal contributes to the reduction of the blood glucose rise after
that meal."

Gut health - Min. é6g of fibre /100g
or Min. 3g /100kcal

“Oat grain fibre contributes to an increase in faecal bulk.”

Nutrient Claim:

Health category

Fibre - Minimum 3g of fibre /100g
or minimum 1.5g /100kcal

Claim language

Source of fibre

— Minimum ég of fibre /100g
or minimum 3g /100kcal

High fibre

USA

Significant Scientific Agreement (SSA)

Health category

Claim language

Heart health: Coronary - 3g of beta-glucan /day Diets low in saturated fat and cholesterol that include 3 grams

Heart Disease - 0.75g /serving of soluble fibre per day from oats may reduce the risk of heart
disease. One serving of [name of food] provides [X] grams of
this soluble fibre. FDA link here.*

Structure/Function:
Health category Dose Claim language
Heart health - 3g of beta-glucan /day Support heart health.*
- 0.75g /serving
Gut health Minimum 2.8g of fibre /serving Supports digestive health and promotes regularity.

Nutrient Claim:

Health category

Fibre - 2.8g fibre /serving

Claim language

Good source of fibre

- 5.69 fibre /serving

Excellent source fibre

*

When using this claim, it requires to also include the entire “Health” claim language (above) on the package label.
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05 Bring it to lifel Create nutritious
experiences

We have formulation expertise across the world and
scientific knowledge that can be leveraged to localise
your need. Partner with Givaudan to co-create winning
nutritious and gut health friendly products wherever you
are in the world.

Beyond its nutritional value, OatWell" Bran also offers multiple functional benefits in a formulation.
It behaves as a natural stabiliser/emulsifier, which means it can be used to support a clean label strategy.

It also has high viscosity which translates into offering some thickening properties.

14



Gut loving cereal

Our OatWell™ ingredient is not only a great nutritional - Maize grits

tool, but is also a proven prebiotic fibre — which means OatWell™ bran

your gut bacteria can use it fo support gut health.

Carrot powder

A serving of 100g of 'Gut loving cereal' can deliver: ~ Sugar

Salt

- 15.2g fibre/serving which means 61% of the

recommended daily value of fibre (based on 30g Natural flavours

per day)

- 12.3g protein/serving which gives 21% of the

recommended value of protein* Nutritional information (per 100g)

Total carbohydrates 63.2g
* based on 70kg person x 0.83 g per kg of body weight per day. Sugar 2.4g
Total fibre 15.2g
Oat beta-glucan 8.4g
Protein 12.3g
Fat 1.99
Vitamin A 0.7mg

Nutrient Claim: “High in Fibre” (minimum ég of fibre
/100g).

Function Health Claim: “Oat grain fibre contributes to an

increase in faecal bulk” (minimum 6g of fibre /100g or
minimum 3g /100kcal).

Urope and prov'\ded as examp|e on|y. It is the

dlations in the country or stg




Prebiotic fibre bread

Prebiotic fibres have been studied for their ability to - Water

positively alter either the composition or function of the — All purpose flour

gut microbiota.
OatWell™ bran

Consuming 2 slices of bread (86g) of prebiotic fibre

Wheat gluten vital
- Qi

bread can deliver:

- 6.2g fibre /serving which means 22% of the

- Sugar
recommended daily value of fibre*

- 9.5g protein /serving which gives 12%of the

recommended value of protein** Nutritional information (serving size: 1slice/43g)

Total carbohydrates 9.4g
* based on 289 per day. Total fibre 3]g
** based on 50g per day and adjusted to oat protein concentrate Oat beta-glucan 1g
PDCAAS) Protein 4.69

Fat 0.99

Nutrient Claim: “Excellent source” (5.6g of fibre /
serving).

Function Health Claim: “Supports digestive health”
(minimum 2.8g of fibre /serving).

L




Appendix

Definition

Include: acetate, propionate, and butyrate, are metabolites
produced through bacterial fermentation of prebiotic fibres.

Short chain fatty
acids (SCFAs)

They are associated with regulatory functions in the lipids,
cholesterol and glucose metabolism, anti-inflammatory and
immune response and gut barrier integrity.

Butyra’re An important energy source for intestinal epithelial cells,
bacterial fermentation metabolite and inflammation.

Propionote Associated with anti-lipogenic, cholesterol-lowering, anti-
inflammatory.

Prevotella Contributes to polysaccharide breakdown associated with a
high-fibre diet which is positively associated with propionate
production.

Bidifobacteria Beneficial gut bacterium that has been broadly studied and

has been associated with several gut related benefits.

Source

Nogal A, Valdes AM, Menni C. The role of short-chain fatty acids in the interplay
between gut microbiota and diet in cardio-metabolic health. Gut Microbes. (2021)
Jan-Dec;13(1):1-24. doi: 10.1080/19490976.2021.1897212. PMID: 33764858; PMCID:
PMC8007165.

Topping DL, Clifton PM. Short-chain fatty acids and human colonic function: roles of

resistant starch and nonstarch polysaccharides. Physiol Rev. (2001) Jul;81(3):1031-64. doi:

10.1152/physrev.2001.81.3.1031. PMID: 11427691.

Martin-Gallausiaux C, Marinelli L, Blottiére HM, Larraufie P, Lapaque N. (2020). SCFA:
mechanisms and functional importance in the gut. Proceedings of the Nutrition Society.

1-13.

Hamer, H.M_; Jonkers, D.; Venema, K.; Vanhoutvin, S.; Troost, F.J.; Brummer, R.J. Review
article: The role of butyrate on colonic function. Aliment. Pharmacol. Ther. (2008), 27,

104-19.

Hosseini, E.; Grootaert, C.; Verstraete, W.; Van de Wiele, T. Propionate as a health-
promoting microbial metabolite in the human gut. Nutr. Rev. (2011), 69, 245-258.

Br J Nutr. (2019) Jul 28;122(2):131-140.

Carlson J., Slavin J. Health benefits of fibre, prebiotics and probiotics: A review of intestinal

health and related health claims. Qual. Assur. Saf. Crop. Foods. (2016) ;6:1-16.

Disclaimer: This document is intended to provide business-to-business information. This product is not intended to diagnose, treat, cure, or prevent any disease. The information provided and

its uses must be checked for compliance under appropriate local regulations.
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OatWell

oat beta-glucan

Ready to get started?
Let's imagine, together.

Contact us

Explore our Nutrition offering.




OatWell™

Your naturally-sourced ally for healthy
and nutritious food experiences

Givaudan

Human by nature



