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In addition to the use levels of oat oil PL40 in chocolate, which are dictated by the standard of identity, a
summary of the food categories and use levels in which oat oil PL40 is intended for use is provided in

Table 1.3-1 below. Food uses are organized according to 21 CFR §170.3 {U.S. FDA, 2019).

Table 1.3-1 Summary of the Individual Proposed Food Uses and Use Levels for Oat Oil in the U.S.

Food Category Food Uses Oat Oil Use Levels
{21 CFR 5170.3) ' : {g/100 g}
{U.S. FDA, 2019}
Baby Food Baby food: Cereals 2.0
Baby food: Dinners, Desserts, Fruits, Vegetables, or Soups 2.0
Baby food: Ready-to-Eat Cereals, Cookies, Teething Biscuits, and Toasts 2.0
Baked Goads aﬁv&”Baking Pan or Flat Bread Product ) 2.0
Mixes
Beverages and Beverage Cocoa and/or Malted Beverages 2.0
Bases Flavored or Carbonated Waters 0.8
Non-Milk-Based Meal Replacement Beverages 2.0
Protein Drinks 2.0
Sport or Electrolyte Drinks, Fluid Replacement Drinks 0.2
"I;rveakfast Cereals Instant Hot Breakfast Cereals ‘ 20 A
Ready-to-Eat Breakfast Cereals 2.0
Coffee and Tea Combined Coffee and Whitener Products 2.0
Specialty Coffee Drinks {Lattes, Cappuccinos, Mochas) 2.0
Dairy Product Analogs Non-Dairy Based Ambient and Chilled Dessert e.g., mousse 2.0
Non-Dairy Culinary Caoking Creams Sauces 2.0
Non-Dairy Milk, Cream, and Coffee/1ea Whiteners 2.0
Fats and Dils Margarine, and Margarine-Like Spreads 2.0
Mayonnaise and Mayonnaise-Type Dressings 2.0
Oils 2.0
Salad Dressings 2.0
Frazen Dairy Desserts Frazen Yogurt {Frozen Yoghurt) 2.0
lce Cream 2.0
Other Frozen Milk Desserts 2.0
Grain Products and Pastas Cereal and Granola Bars 2.0
Energy Bars or Protein Bars 2.0
Meal Replacement Bars 2.0
Milk Products Culinary Cooking Creams Sauces 2.0
Dairy Based Chilled or Ambient Dessert e.g., mousse 2.0
Flavored Milk, Milk Drinks, and Mixes 20
Milk Shakes 2.0
Milk-Based Meal Replacements 20
Nutritional Supplement Meal Replacements 2.0
Plain or Flavored Yogurt (Yoghurt) 2.0
Plant Protein Products Meat Analogs 2.0
Snack Foods Extruded and/or Expanded Materials for Humans for Example Extruded 2.0

Snacks
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Table 1.3-1 Summary of the Individual Proposed Food Uses and Use Levels for Oat Oil in the U.S.

Food Category v FoodUses . ' Oat Oil Use Levels
(21 CFR §170.3) ~ L _ ' , . lef1008)
(U.5. FDA, 2019) . .
Soft Candy Chocolate? 2.0
Nougat and Toffees 2.0

CFR = Code of Federal Regulations; U.S. = United States.

2 In standardized chocolate oat oil is intended to be used only as an emulsifier due to the limitations on the types of opticnal
additives permitted under Title 21 §163 of the CFR. In sweet chocolate, milk chocotlate, buttermilk chocolate, skim milk
chocolate, and mixed dairy products, the total combined emulsifying agent content may not exceed 1.0% by weight (U.S. FDA,
2019). Additionally, emulsifying agents may not exceed a total of 1.5% by weight in white chocolate {U.5. FDA, 2019).

Oat oil PL40 is not intended to be used under the U.S. standard of identity for chocolate for any purpose outside of emulsification.

1.4 Basis for GRAS

Pursuant to 21 CFR §170.30 {a){b) of the Code of Federal Reguiations {CFR} (U.S. FDA, 2019), Swedish Oat
Fiber has concluded that the intended uses of oat oil PL40 as described in Section 1.3 are GRAS on the basis
of scientific procedures.

1.5 Availability of Information

The data and information that serve as the basis for this GRAS Notice will be sent to the U.S. FDA upon
request, or will be available for review and copying at reasonable times at the offices of:

Swedish Oat Fiber
Batafjordsvagen 12
SE-43263 BUA Sweden

Should the FDA have any questions or additional information requests regarding this Notice, Swedish Oat
Fiber will supply these data and information upon request.

1.6 Freedom of Information Act, 5 U.S.C. 552

It is Swedish Oat Fiber’s view that all data and information presented in Parts 2 through 7 of this Notice do
not contain any trade secret, commercial, or financial information that is privileged or confidential, and
therefore, all data and information presented herein are not exempted from the Freedom of {nformation
Act, 5 U.S.C. 552.
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Part 2. §170.230 Identity, Method of Manufacture, Specifications, and
Physical or Technical Effect

2.1 identity

The ingredient that is the subject of this GRAS Notice is an extract from food-grade oat grain seeds of the
Avena sativa (A. sativa) plant. The concentration of total lipid in the oat grain seeds is approximately 8.3%,
of which 21% of the oat oil (1.7% of the oat kernel flour on a dry weight basis} is polar lipids (glycolipids and
phospholipids) (Doehlert et af., 2010). The oat varieties used in Sweden are cultivated through traditional
breeding practices to thrive in the Nordic climate. Oats can be farmed on all types of soil and in Sweden
they are planted in the spring for early autumn harvest.

Oat oil PLAQ {Chemical Abstract Services Registry Number 84012-26-0} is a yellow-brown oil with a typical
maoisture content of 2% or less and an acid value of 30 mg KOH/g or less. Oat oil PL40 consists of 2 primary
classes of lipids: triglycerides {neutral lipids), and polar lipids, the latter of which is further subdivided into
phaspholipids {phosphatidylcholine, phosphatidylglycerol, lyso-phosphatidylglycerol, n-acyl
phasphatidylethanolamine, phosphatidylethanolamine, di-acyl-phosphatidylglycerol, and phosphatidic acid)
and glycolipids [mono- and digalactosyldiacylglycerol (MGDG and DGDG, respectively), diacylglycerol-diacyl
phosphatidylglycerol, and steryiglucoside]. All of these lipids are natural constituents of the oat grain and
are not modified during manufacturing. Additional information on the identity and cemposition of

oat oil PL40 is presented below; product specifications are provided in Table 2.3.1-1.

A representative lot of oat oil PL40 was analyzed by gas chromatography with flame lonization detector
{GC-FID), and the fatty acid profile Is presented in Table 2.1-1 below.

Table 2.1-1 Fatty Acid Profile of Oat Oil PL40
Fatty Acid {as % of total Fatty Acids}) Representative Batch Results (PLAOFG-FG40-210915)

C 6:0 Caproic acid <0.1
C 8:0 Caprylic acid <0.1
€ 10:0 Capric acid <0.1
€ 12:0 Lauric acid ©i
C14:0 Myristic acid 0.2
C 14:1 Myristoleic acid <01
C 15:0 Pentadecanoic acid <0.1
€15:1n-5 <0.1
C 16:0 Palmitic acid 16.9
C 16:1 n-7 Paimitoleic acid 0.2
C 17:0 Margaric acid <0.1
C 17 1 n- 7 Heptadecenom acid <0. 1 7

€ 18:0 Stearic acid 17
€ 18:1 n-9 Oleic acid 37.7
C 18:2 n-6 Linoleic acid 38.4
C 183 n-3 alpha-Linolenic acid 13
C 18:3 n-6 gamma-Linolenic acid <0.1
C 18:4 n-3 Octadecatetraenoic acid <0.1
C 20:0 Arachidic acid 0.1
C 20:1 n-9 Gadoleic acid 0.6

Swedish Oat Fiber
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Table 2.1-1 Fatty Acid Profile of Oat Oil PL40

Fatty Acid (as % of total Fatty Acids)

Representative Batch Results (PLAOFG-FG40-210915)

C 20:2 n-6 Eicosadien acid

<0.1

C20:3n-6 <0.1
C20:3n-3 <0.1
C 20:4 n-6 Arachidonic acid <0.1
€20:4n3 <01
C 20:5 n-3 Eicosapentaenoic acid <0.1
C 22:0 Behenic acid <0.1
c22:1 0.2
C 22:2 n-6 Docosadienoic acid 0.1
C22:4n-6 <0.1
C22:5n-6 <0.1
€ 22:5 n-3 Docosapentaenoic acid <0.1
C 22:6 n-3 Docosahexaenoic acid <01
C 24:0 Lignoceric acid <0.1
C24:1n9 Tetracosenoic acid <0.1
Saturated fatty acids 19.2
Mono-unsaturated fatty acids 87
Polyunsaturated fatty acids 39.9
Total fatty acids 97.7
Unidentified compounds 23
Sum of omega-6 fatty acids 385
Sum of omega-3 fatty acids 13
Omega-6:0mega-3 ratio 29.13

Note: Analyzed by gas chromatography with flame ionization detection.

The composition of the lipid mixture was further characterized using a representative batch of oat oil PL40,

as analyzed by normal-phase high-performance liguid chromatography {HPLC}. The sample contained a

total polar lipid content of 43.9%, and phospholipid and glycolipid contents of 24.0% and 19.9%,

respectively. The phospholipid profile, expressed both as a percentage of the total polar lipids and as a

percentage of the oat oil PLAD, is summarized and presented in Table 2,1-2.

Table 2.1-.2 Phospholipid Profile of Oat Oil PL40
‘Phospholipid . Representative Batch Results (40F0-090915)
' - Concentration as % of Concentration as % of
. Total Polar Lipids Oat Gil PLAD
BC 322 14.14
PE 2.9 1.27
PA 2.6 1.14
PG 21.0 9.22
Pi 0 0
PS 0 0
Lyso-PC 0 0
Lyso-PE 0 0
Lyso-PA 0] 0
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Table 2.1-2 Phospholipid Profile of Oat Oil PL40

Phospholipid Representative Batch Resuits (40F0-090915)
o Concentration as % of Concentration as % of
L Total Polar Lipids Oat Oil PLAD
Lyso-PG 18.0 7.90
Lyso-PI 0 0
Lyso-PS 0 0
n-acyl-PE 15.7 6.89
Acyl-PG 5.1 2.24
Di-acyl-PG 2.6 1.14
Total Phospholipids (as % of total oil) 100% 43.9

PA = phosphatic acid; PC = phosphatidylcholine; PE = phosphatidyiethanolamine; PG = phosphatidylglycerol;
Pl = phosphatidylinositol; PS = phasphatidylserine.
Note: Analyzed by gas chromatography with flame ionization detection.

The unique glycolipids found in oats are difficult to measure; however, the United States Department of
Agriculture {USDA) has published a report detailing the polar ipid profiles of various oat kernels and
includes the measurement of glycolipids (Doehlert et al., 2010). Samples of extracts from 18 varieties of oat
were analyzed using HPLC with evaporative light scattering detection to guantify the amounts of 6 classes of
glycelipids common in oat kernels. The mean values obtained for each glycolipid class are presented in
Table 2.1-3. Digalactosyldiacylglycerol and its estolides represent the main glycolipid in oats and comprise
77.4% of the total glycolipids. Considering that the manufacturing process for oat oil PL40 (see Section 2.2)
will not modify the polar lipid profile but will only change the ratio of polar lipids to neutral lipids, the data
presented by the USDA provides a representative summary of the glycolipid content in Swedish Oat Fiber's
product.

Table 2.1-3 Glycolipid Profile of Oat Extract {Comparable to Oat Oil PL40)
Glycolipid Mean concentration in Kernel Flour Extracts of  Percentage of Total Glycalipids
' : - 18 Varieties of Oat Determined by HPLC-ELSD - '
" (Doehlert et al., 2010) ' :
' v {mg of lipid/100 g flour)
ASG 55.4 7.4%
GC 8 1.0%
Diacyl-DGDG 38.3 4.8%
Acyl-DGDG 161 o 20.2%
DGDG 418 52.4%
DGMG 13.8 1.7%
Diacyl-TriGDG 13,1 1.6%
Acyl-TriGDG 16.0 2.0%
TriGDG 58.0 2.0%
TriGMG 2.5 0.3%
Acyl-tetraGDG 6.5 0.8% A
TetraGDG 2.4 03%
Total 298.1 100%

ASG = acyl steryl glucoside; GC = glucocerebroside; DGDvG = digalactosyldiacyiglycefol; DGMG = digalactosylmonoglycerol;
ELSD = evaporative light scattering detection; GDG = galactosyldiacylglycerol; GMG = galactosyimonoacylglycerol; HPLC = high-
performance liquid chromatography.
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2.2 Manufacturing

The manufacturing process to produce oat oil PL40 is conducted in accordance with the principles of current
Good Manufacturing Practices (cGMP), the principles of Hazard Analysis and Critical Control Points (HACCP),
and the Food Safety System Certification (FSSC 22000} standard using food-grade ingredients and
equipment commonly used in food manufacture.

The production process can be divided into several stages: reception and preparation of the oats;
partial extraction; clarification by centrifugation; evaporation; fractionation; and final evaporation.
A schematic of the overall manufacturing process is provided in Figure 2.2-1.

Within its FSSC 22000 program, Swedish Oat Fiber has a purchasing policy in place, including material
specifications. Suppliers are only authorized after auditions confirming appliance to European Union (EU)
food standards for oats. The most commonly used {but not sole) oat variety used by Swedish Oat Fiber is
Belinda, a Swedish spring variety of oats. Swedish Qat Fiber may, in the future, produce oat oil PL40 in the
U.S. using locally sourced oats and would utilize a similar vetting process to ensure that the source material
is of an acceptable quality for use in food. Manufacture occurs in Sweden using oats sourced from either
Sweden or Finland. Prior to the transport of kernels to the processing facility, they are first heat-treated to
reduce the moisture content to 11 to 12% to inactivate endogenous lipases and thereby reduced the
development of rancidity during transport. Upon arrival at the production facility, the oats are first checked
for quality then milled and sieved. The sieving segregates the kernels into a coarse and fine fraction, and
the course, fiber-rich, bran fraction is checked for B-glucan content, moisture, and particle size. Partial fat
extraction utilizing ethanol is conducted to obtain oat oil extract. The extract is then clarified by
centrifugation and evaporation. '

Using water and ethanol, the oat oil extract is then fractionated to remove nonpolar lipids and concentrate
the polar lipid fraction, which takes place by gravity at room temperature (20°C} in a closed system with
minimal oxygen impact. The fractionated oat extract (approximately 60% dry matter) is filtered using
cartridge polypropylene filters and then clarified/concentrated with a final evaporation step, resulting in
oat oil PLA0 containing a standardized polar lipid content of 40%. These gentle chemical and physical
processes allow for the oats to be processed without undergoing hydrolysis.

Figure 2.2-1  Schematic Overview of the Manufacturing Process for Oat Oil PL4A0

i Oat Kernels §
4, Milling
J, Extraction,
{, Evaporation, Filtration
J Phase Separation (Ethanol/Water)
- Evaporation, Filtration
| CatOilPL40 |

The raw materials used in the manufacture of oat oil PLA0 are suitable food-grade materials and are used in
accordance with applicable U.S. federal regulations.

The final product is imported into the U.5. from Sweden; however, future production of oat oil PL40 may
occur in the U.S. using food-grade oats sourced from the U.S. In this situation, the production process of
oat oil PL40 will be similar to that used in the facility in Sweden and the facility will follow appropriate

Swedish Oat Fiber
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protocols, such as the use of a HACCP plan and compliance with good manufacturing practices, to ensure
the oat oil PLA0 is safe for use in food and identical to the substance characterized in this GRAS notice.

2.3 Product Specifications and Batch Analyses
2.3.1  Specifications
The proposed chemical specifications for oat oit PL40 are provided in Table 2.3.1-1.

Table 2.3.1-1 Chemical Specifications for Oat Oil PL40

Specification Parameter Sﬁrercrirf'iréatriqﬁ Method
Assay 2 30% of substances insoluble in acetone AOCS Ja 4-46
Description Qil with a yellowish-brown color Visuat

Identification

Polar lipids (%w/w) »35 Internal method LS-W-01

Purity

Loss on drying <2% Internal method LS-W-03

Acid value  <30mgKOH/g Mettler Toledo application, M621-2012
Pergxide value ' < 10 meg Qy/ke fat Mettler Toledo application M624-2012
Arsenic < 0.1 mg/kg MNKL No 161 1998 mod

Lead <005 mafks e e N KL N 2o e SRR
Mercuw <001mg/kg e e e e EN152772012 e e

Microbiological specifications and specifications for other potential impurities are provided in Table 2.3.1-2.
Impurities from oat farming, harvesting, and storage (i.e., pesticides and mycotoxins) are effectively
controlled by the farms and associated facilities as part of the task of producing “food-grade” oats.
Furthermore, concentration of deoxynivalenol in oat oil PL40 is unlikely to occur due to this mycotoxin
being water soluble and unlikely to dissociate into the lipid fraction during manufacture.

Table 2.3.1-2 Microbiological Specifications and Specifications for Other Potential Impurities for
Oat Qil PL40

Specification Parameter Specification ‘ Method

Microbiclogical

Aerobic plate count {CFU/g) £1,000 3M 01/01-09/8%

Yeast (CFU/g) <100 NMKL 144

Molds (CFU/g) <100 NMKLS8,2005

_Enterobacteriaceae {CFU/g) <10 - NMEKL Method 144

Aerobic spores (CFU/g) <1 o Internal method Eurofins

ottor : Bnsiai e

Cadmium {ppm) <005 NMKL No 161 1998 mad

Residual ethanol (ppm) < 500 GC-FID

Pesticide residues According to 40 CFR §180°  SLYM917, SLVK1f4m016.1, Eurofins
{U.S. EPA, 2018)

Deoxynivalenal {pg/kg) <40 Eurofins internal method

CFR = Code of Federal Regulations; CFU = colony-forming units; EU = European Union; GC-FID = gas chromatography with flame
ionization detector; ppm = parts per million.
340 CFR §180 ~ Tolerances and Exemptions for Pesticide Chemical Residues in Food.
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2.3.2  Batch Analysis

The results of 4 non-consecutive lots of cat oil PL40 shows that the ingredient is manufactured consistent
with the proposed chemical specifications and microbiological product specifications (Tables 2.3.2-1 and
2.3.2-2), Complete certificates of analysis for these4 lots are provided in Appendix B.

Table 2.3.2-1 Summary of the Chemical Product Analysis for 4 Lots of Oat Qil PLA0

Parameter Specification Manufacturing Lot

(PLAD-2017-0102 PL40-20170106  40FO-071216  40FO-131216

Description Qit with a yellowish Complies Complies Complies Complies
brown color

Identification

Polar lipids {%w/w) »35 44,0 419 44.7 42.4

Purity 2

Loss o drving (%). e e B e S
Acid value (mg KOH/g} <30 NA NA 9.8 NA

Peroxide value <10 1.78 1.10 0.53 2.45

[meq Oz/kg fat)

Lond Goa/ial e <005 o . <004 <0‘0;4

NA = not assessed.

3 Arsenic and mercury are not typically contamination concerns in Nordic oats in general and are monitored by the oat supplier.
Routine analysis of production lots is therefore not necessary. As part of their control plan, Swedish Oat Fiber performs yearly
tests for arsenic and mercury.

Table 2.3.2-2 Summary of Impurity Analysis for 4 Representative Lots of Oat Oil PL40

Specification Parameter Specification ‘ Manufacturing Lot

iy PL4A0-2017-0102 PL40-20170106 40F0-071216 40F0-131216
Microbiological
Aerobic plate count {CFU/g} < 1,000 <3 <3 <3 <3
Yeast (CFU/g) <100 <2 <2 <2 <2
Molds (CFU/g) <100 <2 <2 <2 <2
Entercbacteriaceae {CFU/g] <10 <1 <1 <1 <1
Aerobic spores (CFU/g) s1 <1 <1 <1 <1
Other
Cadmium {ppm) < 0,05 <0.02 <0.02 <0.02 <0.02
Residual ethanol {ppm) < 500 59.0 794 79.1 54.9
Pesticide residues . According to 40CFR < LOD " <top <LOD <0

51800 (U.S. EPA, 2018)

CFR = Code of Federal Regutations; CFU = colony-forming units; LOD = limit of detection; NA = not avaitable for the batch;

ppm = parts per million,

2 Exact values were not reported for several parameters in this fot of oat oil PL40 but were reparted to comply with the specified
limit.

& 40 CFR §180 — Tolerances and Exemptians for Pesticide Chemical Residues in Food.
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Additionally, 4 production lots of oat oil PL40 were analyzed for deoxynivaleno! and were all found to
contain less than the limit of detection (i.e., 20 ug/kg) (certificates of analysis have been provided in
Appendix B}.

2.4 Stability

The stability of oat oil PLA0 under normal conditions of storage {/.e., at room temperature and at 4°C, stored
in the dark in plastic 500-mL containers) was evaluated in a series of tests by Swedish Oat Fiber. Among the
samples examined, water content slightly exceeded the specified value in 1 production lot after 9 months
and remained within the specification limit in the other 3 production lots for 24 months. Peroxide values in
the oat oii PL40 production lots were within the specified limit for 12 months. Thus, the available data on
oxidation of oat cil PL40 (i.e., peroxidation value) support the stability of oat oil PL40 under appropriate
conditions for up to 12 months. The resuits from the stability studies have been provided in Appendix B.

Part 3. §170.235 Dietary Exposure

3.1 Estimated Intake of Oat Oil PL40
3.1.1 Methods

An assessment of the anticipated intake of oat oil PL40 as an ingredient under the intended conditions of
use (see Table 1.3-1) was conducted using data available in the 2015-2016 cycle of the U.S. National Center
for Health Statistics (NCHS)'s National Health and Nutrition Examination Survey (NHANES) {CDC, 2018a,b;
USDA, 2018). A summary of the survey and methodology employed in the intake assessment of oat oil PL40
along with the pertinent results is presented herein.

The NHANES data are collected and released in 2-year cycles with the most recent cycle containing data
collected in 2015-2016. Information on food consumption was collected from individuals vig 24-hour
dietary recalls administered on 2 non-consecutive days (Day 1 and Day 2). Sample weights were
incorporated with NHANES data to compensate for the potential under-representation of intakes from
specific populations and allow the data to be considered nationally representative (CDC, 2018a,b;
USDA, 2018). The NHANES data were employed to assess the mean and 90% percentile intake of

oat oil PL40 for each of the following population groups:

» Infants and young children, up to and including 2 years;
Children, ages 3 t0 11;

Female teenagers, ages 12 to 19;

Male teenagers, ages 12 t0 19;

Female adults, ages 20 and up;

Male adults, ages 20 and up; and

s Total population {all age and gender groups combined).

Estimated intake data of oat oil PL40 by the U.S. population were generated through computer collation of
consumption data originating from individual dietary records, which detailed food items ingested by each
survey participantt. Daily intake estimates of oat oil PLAD represent projected 2-day averages for each

1 Statistical analysis and data management were conducted in DaDiet Software {Dazult Ltd., 2018). DaDiet Software is a web-based
software tool that allows accurate estimate of exposure to nutrients and to substances added to foods, including contaminants,
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individual from Day 1 and Day 2 of NHANES 2015-2016; these average amounts comprised the distribution
from which mean and percentile intake estimates were determined. Mean and percentile estimates were
generated incorporating survey weights in order to provide representative intakes for the entire U.S.
population. “Per capita” intake refers to the estimated intake of oat oil PL40 averaged over all individuals
surveyed, regardless of whether they consumed food products in which oat oil PL40 is proposed for use,
and therefore includes individuais with “zero” intakes {i.e., those who reported no intake of food products
containing oat oil PL40 during the 2 survey days). “Consumer-only” intake refers to the estimated intake of
oat oil PL40 by those individuals who reported consuming food products in which the use of oat cil PL40 is
currently under consideration. Individuals were considered “consumers” if they reported consumption of
1 or more food products in which oat oil PL4Q is proposed for use on either Day 1 or Day 2 of the survey.

The estimates for the intake of oat o1l PL40 was generated using the maximum use level indicated for each
~intended food use, as presented in Table 1.3-1, together with food consumption data available from the
2015-2016 NHANES datasets. The results for these assessments are presented in Section 3.1.2.

3.1.2 Intake Estimates for Oat Qil PL4AD

Swedish Oat Fiber has generated estimates for the intake of oat oil PL40 using the maximum use level
indicated for each intended food use, as presented in Table 1.3-1, together with food consumption data
available from the 2015-2016 cycle of the U.S. NCHS's NHANES. The summary of these data for daily intake
of oat oil PL40 and daily per kilogram body weight intake of oat oil PL40Q can be found in Tables 3.1.2-1 and
3.1.2-2, respectively. Although younger populations were identified as the groups having greater exposures
to oat oil PL40 on a body weight basis, relative to other groups, the products containing oat oil PL40 will not
serve as their primary source of fat or nutrients in the diet (e.g., baby foods complement miik or infant
formula and do not replace it entirely). Estimates described herein assume a/f products, including those
consumed by younger individuals, would contain oat oil PLAQ at the maximum intended use levels. In
actuality, these products would, in the worst case, only be consumed incidentally, and intakes described in
the clder populations {i.e., not more than 59 and 143 mg/kg body weight/day at the mean and

90" percentile, respectively, for male teenagers) are expected to be more accurate estimates of dietary
exposure among the intended population. It is unlikely that oat oil PL40 will have 100% market penetration
in all identified food categories.

Table 3.1.2-1 Summary of the Estimated Daily Intake of Oat Oil PL40 from Proposed Food Uses in the
U.S. by Population Group (2015-2016 NHANES Data)

Population Group Age Group  Per Capita Intake (g/day)} Consumer-Only Intake {g/day)
‘ {Years)  mean 90t Percentile % n Mean 90% Percentile

Infants and Young Oto2 2.5 6.5 82.5 545 3.1 7.1

Children

Children 3toll 33 7.4 96.9 1,142 3.4 7.5

Female Teenagers 12t0 19 2.7 6.6 911 438 3.0 7.0

Male Teenagers 12t0 19 33 8.0 89.2 427 3.7 8.5

Female Adults 20and up 3.2 7.4 94.8 2,083 34 7.5

Male Adults 20andup 3.6 8.4 90.8 1,775 4.0 9.6

Total Population All ages 33 8.0 92.6 6,410 3.6 8.2

n = sample size; NHANES = National Health and Nutrition Examination Survey; U.S. = United States.

food additives and novel ingredients. The main input components are concentration {use level) data and food consumption data,
Data sets are combined in the software to provide accurate and efficient exposure assessments.
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Table 3.1.2-2 Summary of the Estimated Daily Per Kilogram Body Weight Intake of Oat Qil PL40 from
Proposed Food Uses in the U.S. by Population Group (2015-2016 NHANES Data)

Population Group AgeGroup  Per Capita Intake Consumer-Only intake
‘ (Years) (mg/kg bw/day) (mg/kg bw/day)
Mean gpth Perc_entile % n Mean 90 percentile
Infants and Young Oto?2 236 657 824 sa0 286 738
Children
Children 3to 1l 129 285 97.0 1,138 133 291
Female Teenagers 12t0 19 47 109 91.0 430 52 112
Male Teenagers 121019 52 128 T ga2 a2 59 143
Female Adults 20 and up 44 105 94.8 2,072 47 106
Male Adults 20 and up 41 103 90.7 1,751 5 12
rotal Porsition e po o e e T e

bw = body weight; n = sample size; NHANES = National Health and Nutrition Examination Survey; U.S. = United States.

3.1.3  intake Estimates for Major Constituents of Oat Oil PL40

Oat oil PL4O is comprised of 24.0% phosphaolipids, 18.8% glycolipids, and 56.1% triglycerides {see

Section 2.1}. These individual constituents of oat oil PLA0 are naturally occurring in both oats and other
vegetables and vegetable oils. As part of the assessment of the safety of cat oil PLAG, Swedish Oat Fiber
made comparisons between the estimated intake of the constituents in cat oil PL4A0 to intakes of these
substances from certain other foods which have safe histories of use, Estimated intakes for the constituents
of oat oil PL4O (triglycerides, phospholipids, and glycolipids) are presented below and a discussion of these
intakes compared with those from other commonly consumed foods is provided in Section 6.3.

The mean estimated intake of phospholipids and triglycerides from the intended use of oat oil PL40 among
the general population are 0.86 g/day and 2.02 g/day, respectively. Among male adulits (the highest
consumer group) in the 90" percentile intake group, the estimated intake of phospholipids and triglycerides
from the intended uses of oat oil PL40 is 2.3 g/day and 5.39 g/day, respectively.

in order to compare the estimated intake of glycolipids with the available background consumption data,
the estimated intake of oat oil PL40 on a per kilogram body weight basis was used. The mean consumer-
only intakes of oat oil for the total population and 90" percentile consumer-only intakes of oat oil for the
highest and most relevant consumers (male teenagers; see Section 3.1.2 for justification) were 66 mg/kg
body weight/day and 143 mg/kg hody weight/day, respectively, which corresponds to a glycolipid intake of
13.1 to 28.5 mg/kg body weight/day, respectively.

Part 4. §170.240 Self-Limiting Levels of Use

No known self-limiting levels of use are associated with oat oil PL40.

Part 5. §170.245 Experience Based on Common Use in Food Before
1958

Not applicable.
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Part 6. §170.250 Narrative and Safety Information

6.1 Introduction

The safety of Swedish Oat Fiber’s oat oil PL40 under the conditions of its intended uses are based on
scientific procedures. In particular, the safety of the consumption of oat oil PL40 as an ingredient in food
and beverages is substantiated by the natural occurrence of this oil in ocats, which are commonly consumed
by humans as part of a normal diet as well as by the history of safe consumption of the constituents in oat
oil PL4Q (triglycerides, phospholipids, and glycolipids) in large population groups for many years without
reported adverse effects at levels similar to the proposed use levels,

The safety of oat oil PL40 was further supported through information on its metabolic fate and studies of
similar products {Fabuless, also known as Olibra) in animals and humans. A comprehensive literature search
was performed to identify studies pertaining to the safety of oats, oat oil, and its major constituents, QOat oil
preparations have been investigated in mice and rats to examine its potential protective effects against
certain pathological states. These studies, while they are not designed to investigate safety, can provide
additional support that the administration of oat oil is not associated with adverse effects and are able to
mitigate toxicological effects (e.g., testicular biomarkers of toxicity, obesity, formation of pre-neoplastic
hepatic lesions) under specific conditions. The oat oils tested in these studies are not oat oil PL40 and
would therefore have different ratios of polar lipids to triglycerides, however, the findings from these large
doses are relevant to the safety of oat oil PL40 under the intended conditions of use in food and beverages
and support a conclusion that oat oil PL40 is GRAS for the intended conditions of use.

As the levels of historical consumption of oat lipids from oats are greater than the estimated intake of

oat oil PL40 based on its proposed uses in food and beverages it may be concluded that consumption of
oat oil PL40 is safe. However, since all available information pertinent to the safety of a substance must be
evaluated as part of a GRAS conclusion, unpublished toxicological studies {consisting of a 28-day study in
Sprague-Dawley rats and a 28-day study in Beagle dogs) and genotoxicity studies {consisting of a bacterial
reverse mutation assay and a chromosome aberration test in human blood lymphocytes) of the commercial
oat oil PL40 ingredient have been included in the notice. These studies were originally commissioned to
fulfilt regulatory requirements for the authorization of oat oil PL40 as a pharmaceutical excipient and were
not published because this was not a requirement for submission at the time. The findings from these
studies corroborate the safety of oat oil PLA0 as no adverse effects or genotoxicity was reported.

The following sections summarize the available data on oat oil PL40 which are used to support the above
statements.

6.2 History of Safe Consumption

Oat oil PLA0 has not been the subject of previous GRAS assessments and has not been previously used in
food in the U.S. Nevertheless, a commercial vegetable oil emulsion comprised of oat oil and palm oilin a
6:94 ratio, known as Fabuless or Olibra, is commercially available in the U.S., Sweden, and Finland, and has
been used in meal replacement beverages, dairy products, and ultra-high temperature processing mitk since
1997 in the U.5., with introduction into Sweden and Finland in 2005.
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Qat oil PLAO consists of 2 primary classes of lipids: triglycerides (neutral lipids), and polar lipids, which are
further subdivided into phospholipids and glycolipids as discussed in Section 2.1. The compounds within
each group are structurally similar to one another and to other substances of the same structural class
found in common foods. Trighycerides, phospholipids, and glycolipids share common metabolic fates and
have the same safety profiles as other substances found in food which reside within the same structural
class (see Section 6.4). Triglycerides and phospholipids are also endogenously synthesized in humans to
fulfill particular metabolic functions such as energy storage, cellular membrane transporters and/or
receptors, celi-to-cell aggregation and dissociation, and for brain and eye functions (Brandenburg et af.,
2010; Gimenez et al., 2011),

Oats also contain epoxy- and hydroxy-fatty acids at concentrations in the total oil of up t0 3.3% and 0.4%,
respectively (corresponds to approximately 33 and 4 mg/g, respectively]) (Leonova et ol., 2008). Hydroxy-
and epoxy-fatty acids are produced by an endogenous enzymatic process that commonly uses oleic acid as a
substrate, although linoleic and linolenic acids may also be used by the oat plant (Leonova et al., 2008;
Doehlert et af., 2010; Meesapyodsuk and Qiu, 2011). Hydroxy-fatty acids are commonly measured in the
polar lipid fraction, whereas epoxy-fatty acids are mainly present in the neutral lipid fraction of the total fats
{Leonova et al., 2008; Doehlert et al., 2010; Meesapyodsuk and Qiu, 2011). The occurrence of hydroxy- and
epoxy-fatty acids have also been described in plant and seed oils in general, including flax seeds, wheat
seeds, corn seeds, and soybeans and is produced in these plants vig similar enzymatic modification of fatty
acids (Manson, 1980; Grechkin et al., 1991; Blée and Schuber, 1992). Xia and Budge (2017) noted that
epoxy fatty acids can be generated at levels of up to 14.24 mg/g in olive oil and 9.44 mg/g in sunflower oil
when used as frying oils. Marmesat et al. (2008) reported that hydroxy fatty acids in fried sunflower oil
ranged from 1.9 to 5.5 mg/g, which is similar to the amount in oat oil. Under the intended conditions of use
of oat ¢il and considering the relatively greater levels of use of frying oils, it is estimated that the exposure
to epoxy- and hydroxy-fatty acids from oat ol PLAO will be similar to or less than the amount from the
consumption of frying oils in food even when any potential concentration effect of the manufacturing
process.

Swedish Oat Fiber has expressed the estimated consumption of oat oil PL40 in terms of its major
constituents (triglycerides, phospholipids, and glycolipids) to discuss its history of safe relative to the
consumption of these constituents in the normal diet.

Among other cereal grains, oats contain high levels of lipids, although in relative terms, they do not reach a
level comparable to that of oil seed crops, which are conventionally the commercial sources of edible plant-
derived oils {reviewed in Zhou et al., 1998). The ratio of triglycerides to polar lipids has been modified in
oat oil PL40 during the production process. Therefore, it is prudent to express the estimated intake of

oat oil PL40 in terms of triglycerides, phospholipids, and glycolipids. Each class of substances in oat oil PLAD
{i.e., triglycerides, phospholipids, and glycolipids) are considered in terms of their occurrence in the diet and
their history of safe consumption below.

The fatty acid and polar lipid constituents of oat oil are also naturally occurring within the diet from oats, as
well as from other sources that are consumed regularly as part of the normal human diet. For example,
Armand (2013) reported individuals consume 50 to 150 g of fatty acids per day. Consumers of a typical
western diet consume approximately 2 to 8 g of dietary phospholipids {polar lipids) per day (Cohn et al.,
2010). Concentrations of glycalipids in soybeans has been reported to range from 60 to 200 mg/kg dry
weight while glycolipids comprise 16% of soy lecithin on a dry weight basis (Leray, 2015). While
consumption of soybeans is low in the U.S. population {40 g/person/year), the average per capita
consumption of soybeans among the Japanese population has been estimated to be 59.4 g/person/day
{Otsuka, 2019). This corresponds to an approximate intake of 3.6 to 11.9 mg glycolipids/day without any
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reported detrimental effect. In a recent evaluation by EFSA (2017}, the estimated mean intakes for lecithin
ranged from 50 to 365 mg/kg body weight/day and the estimated 95" percentile intakes ranged from

109 to 520 mg/kg body weight/day. Based on a glycolipid content of 16% in lecithin, these intakes
correspond to intakes of 8 to 58.4 mg glycolipids/kg body weight/day and 17.4 to 83.2 mg glycolipids/kg
body weight/day for mean and 95% percentile intakes, respectively, for infants to the elderly {3 months to
over 65 years). Glycolipids, such as MGDG and DGDG, are also common in plant cells where they are
synthesized and integrated into cellular membranes and photosynthetic organelles and are present in eggs,
dairy, and cereals (Andersson et al., 1995; Leray, 2015; ScienceDirect, 2019).

Under the intended conditions of use of oat oil PL40 in foods and beverages, the mean estimated intake of
oat oil PLAO for the total population is 3.6 g/day while the greatest estimated exposure to oat oil PL40 is up
to 9.6 g/day among male adults {20+ years of age) in the 30" percentile of consumers (see Section 3.1).
Qat oil PL40 is comprised of 24.0% phospholipids, 19.9% glycolipids, and 56.1% triglycerides

(see Section 2.1). The estimated intake of phospholipids and triglycerides from the intended use of oat oil
PL40 among the general population are 0.86 g/day and 2.02 g/day, respectively. Among male adults {the
highest consumer group) in the 90" percentile intake group, the estimated intake of phospholipids and
triglycerides from the intended uses of oat oil PLA0 is 2.3 g/day and 5.39 g/day, respectively. These values
are less than the background intakes of triglycerides and phospholipids in the diet.

In order to compare the estimated intake of glycolipids with the available background consumption data,
the estimated intake of oat oil PL40 on a per kilogram body weight basis was used. The mean consumer-
only intakes of oat oil for the total population and 90" percentile consumer-only intakes of oat oil for the
highest and most relevant consumers {male teenagers; see Section 3.1 for justification) were 66 mg/kg body
weight/day and 143 mg/kg body weight/day, respectively, which corresponds to a glycolipid intake of

13.1 to 28.5 mg/kg body weight/day, respectively.

Table 6.2-1 provides a summary of the comparison between the background intake of triglycerides,
phospholipids, and glycolipids in the diet or specific dietary ingredients to the estimated intake of
triglycerides, phospholipids, and glycolipids from the intended uses of oat oil PL40 discussed in Section 1.3.

Table 6.2-1 Comparison Between the Estimated Intakes of the Constituents of Oat Oil PL40 and
Background Sources of these Constituents

Constituent Estimated Intake from Oat Oil PL3D® Background Consumption Without Adverse Effects
Triglycerides Mean®: 0.86 g/day 50 to 150 g/day; estimated from total diet d
90t percentiles; 5.39 g/day
Phospholipids Meant: 2,02 g/day 2 to 8 g/day; estimated from total diet ¢
90" percentiles; 2.30 g/day
Glycolipids Mean®; 13.1 mg/kg bw/day Mean: 8 to 58.4 mg/kg bw/daye
90th percentile’ 28.5 mg/kg bw/day 95% percentile  17.4to 83.2 mg/kg bw/daye

Estimated from intake of soy lecithin

bw = body weight.

3 The estimated intakes of the constituents of pat oil PL40 were calculated from the estimated intakes of oat ¢il PL40 provided in
this notice and the composition of oat oil PLA0 which is approximately 24.0% phospholipids, 19.9% glycolipids, and 56.1%
triglycerides (see Section 2.1).

b Total population.

<Male adults (20 years and older).

4 Armand (2013).

¢Cohn et al, (2010).

fMale teenagers (12 to 19 years old).

8 Calculated from the estimated intake of soy lecithin based on a glycolipid content of 16% (Leray, 2015; EFSA, 2017).
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Swedish Oat Fiber concluded that, taking the above into account, the constituents of oat oil PL40 are
naturally occurring substances, which are commonly found in other foods. The estimated intakes of
triglycerides and phospholipids from the intended uses of oat oil PL40 are less than the amounts estimated
to be consumed from other dietary sources, while the estimated intake of glycolipids from the proposed
uses of oat oil PLA0 are within the range estimated from lecithin intake. Swedish Qat Fiber notes that the
background intake of glycolipids calculated from lecithin consumption alone is conservative and does not
account for intake of glycolipids from all dietary sources, which can be large and difficult to estimate
considering its ubiquity in foods. Swedish Cat Fiber therefore concludes that the consumption of

oat oil PL40 under the intended conditions of use will result in exposures to triglycerides, phospholipids, and
glycolipids that are within the range for these substances that is typical from other dietary sources and are
not expected to give rise to safety concerns based on their history of safe consumption.

6.3 Absorption, Distribution, Metabolism, and Excretion

Oat oil is a component of the oat grain seeds and is expected to exhibit similar metabolic fates to that of
other edible vegetable oils and fatty acids derived from common sources. The available data on the
metabolic fate of the constituents of oat oil support that these substances are metabolized through normal
metabolic processes for lipids to innocuous products which are also obtained from other foods in the diet,

According to the Institute of Medicine (IOM, 2005), when ingested, dietary lipids are hydrolyzed by buccal,
gastric, pancreatic and intestinal lipases. These lipases catalyze the hreakdown of triacylglycerides into a
mixture of free fatty acids and acylglycerols. Due to the long-chain fatty acid lipids in oat oil, it is expected
that triglycerides from oat oil may persist into the upper portion of the small intestine, where bile salts are
able to emuisify lipid droplets and pancreatic lipases may hydrolyze long-chain triacylglycerols before
absorption,

Dietary phospholipids are hydrolyzed via pancreatic phospholipase A; in the gastrointestinal lumen

{(HOM, 2005). The lyso-phospholipids are then re-esterified and may then be assembled together with
cholesterol, free fatty acids, glycerols, and apoproteins into lipoproteins. These lipoproteins and lyso-
phospholipids are absorbed through the intestinal mucosal cells through the small intestine and may enter
the circulation through the thoracic duct where they are subjected to first-pass metabolism in the liver
{(I0OM, 2005). Most newly absorbed fatty acids are stored as triacylglycerol in adipose tissue hut, when
required (i.e., during exercise or fasting states), may be hydrolyzed by hormone-sensitive lipases to free
fatty acids, which are liberated into the circulation and can he oxidized by skeletal muscles or the liver. The
oxidative process for fatty acids produces only carbon dioxide and water, with small amounts of ketone
bodies produced by fatty acid oxidation that may be excreted in the urine.

Pancreatic enzymes in the gastric lumen similarly digest glycolipids, which results in free fatty acids and a
sugar moiety that are each subsequently ahsorbed and metabolized via well-established pathways as
previously noted (Andersson et af., 1995). The biological effect of glycolipids from the diet is equivalent to
their composite lipids and sugars. Compositional analysis of glycolipids in oats indicate that the likely
hydrolysis products following digestion in the gastric lumen will be galactose, glycerol, fatty acids,
phosphate, and plant sterols.

The gastrointestinal metabolic properties of oat oil in yogurt, specifically a vegetable-oil emuision of oat oil
and palm oil {Fabuless), were characterized in healthy humans vig a validated intestinal perfusion digestion
study {Knutson et al.,, 2010). The study was a randomized, double-blind, placebo-controlled crossover
study, wherein subjects (16 individuals) consumed yogurt (control} or yogurt with added Fabuless. Samples
were collected from the stomach and prior to the proximal jejunum. Gastric and intestinal samples were
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drawn before the infusion of the yogurt products and at regular 30-minute intervals at up to 180 minutes
post-infusion.

Hydrolysis of these lipids was demonstrated to start in the stomach, with approximately 76.2% of the lipids
in the test product remaining as triacylglycerides and small amounts of diacylglycerides and
monoacylglycerides present. Up to 180 minutes post-exposure, triacylglycerides continued to be the major
component recovered in the stamach, with approximately 475 mg of the test lipids {out of 8.5 g} being
recovered in the stomach. Samples obtained from the proximal part of the jejunum demonstrated that
most lipids were almost fully hydrolyzed to free fatty acids, with notably more free fatty acids detected
from those administered the test yogurt compared to the control. Enrichment of the long-chain saturated
fatty acids {especially palmitic acid) were reported at the jejunum compared to the baseline composition of
the yogurts, which was reflected in both the control and test samples. The investigators reported no
significant difference in gastric lipase activity and stomach pH when comparing samples obtained after
exposure to the control and test yogurts.

The study investigators also reported crystal structures in the proximal jejunum which were determined to
consist of palmitic acid and, according to the investigators, “The crystallization of hydrolyzed ingested lipids
in the gastrointestinal lumen makes it possible that sufficient amaunts of lipids may reach the ileum and
activate a feedback mechanism, such as an ifeal brake”, which caused a reduction in digestion and
absarption rates and would correlate with the increased satiety reported following ingestion of Fabuless
products.

6.4  Toxicological Studies
6.4.1 Subchronic Studies

QOat oil PLA0 was evaluated in 28-day cral toxicity studies in Sprague-Dawley rats and Beagle dogs, which
complied with the principles of Good Laboratory Practices {Saynor, 2003, 2004 [unpublished and
confidential]). These studies were unpublished and are of an insufficient duration to evaluate the safety of
oat oil PL40. A summary of the study methods and findings are provided below.

In both 28-day oral toxicity studies, no adverse effects were reported and there were no macroscopic or
histopathological test item-related findings. The study authors concluded that the no-observed-adverse-
effect levels (NOAEL) was 5,000 mg/kg body weight/day, the highest dose tested, for both studies. Based
on the polar lipid content of oat oil PL40, the NOAELs reported in these studies correspond to a NOAEL of
2,000 mg/kg body weight/day for the polar lipid component. These findings corroborate the history of safe
use of oat oil PLA0 which has been established above.

6.4.1.1 28-Day Repeat Dose Study in Cri:CD{SD) IGS BR Rats

A GLP-compliant 28-day oral toxicity study in Crl:CD{5D) IGS BR rats was conducted in order to determine
the toxicity of oat oil PL40 (Saynor, 2003 [unpublished and confidential]}. Rats {10/sex/group) were
administrated corn oil {control) or oat oil PL40 at doses of 1,250, 2,500, or 5,000 mg/kg body weight/day by
gavage (dose volumes were 5 mL/kg body weight for control and high-dase groups, 1.25 mL/kg body weight
for the low-dose group and 2.5 mL/kg body weight for the mid-dose group) for 28 days2. Animals were
observed daily for changes in clinical condition, with ophthalmoscopic examinations performed on control
and high-dose animals before the start of dosing and in Week 4. Body weights and food consumption were

2 A 7-day dose range finding study also was conducted in which rats were administered doses of oat oil ranging from 600 to
5,000 mg/kg body weight/day. Authors reported no adverse effects.
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recorded weekly. Blood samples were collected in Week 4 for hematology and clinical biochemistry
assessments, with urine samples also collected at the end of the study for analysis of urinary parameters.
At the end of the treatment period, animals were subjected to a gross macroscopic necropsy, where
selected organs (adrenals, kidneys, spleen, liver, heart, brain, pituitary and thyroids/parathyroids, ovaries,
prostate, testes/epididymides) were weighed and subsequently fixed for microscopic examination.

No test article-related deaths were observed during the study; 1 mid-dose female died due to a dosing error
{rupture of the esophagus and inflammatory changes in-and-around the thoracic cavity were seen
macroscopically). Clinical observations (including some instances of staining in all male groups and for mid-
and high-dose females in addition to infrequent occurrences of thinning fur among low-, mid-, and high-
dose groups) were considered to be unrelated to the test article; there were also no test item-related
ophthalmoscopic findings. No differences in body weight or food consumption were observed between test
item-treated groups and controls. No test article-related changes in hematological, clinical chemistry, or
urinalysis parameters were observed. Where statistically significant differences were observed, there was
either no dose-response relationship {increased hemoglobin distribution width for low-dose males and high-
dose females, increased red cell distribution width for high-dose females, increased calcium for low-dose
males, increased urea for low- and high dose males, increased cholesterol for low-dose females, increased
urine volume and specific gravity for mid-dose males) or the differences were inconsistent between the
sexes (increased activated partial thromboplastin time for high dose males only and increased potassium for
high-dose females only) and they were therefore considered to be unrelated to administration of the test
item.

At necropsy, there were no test item-related macroscopic findings and no differences in organ weights
between controls and test item-treated animals. Microscopic findings were generally infrequent, of a minor
nature and consistent with the usual pattern of findings in rats of this strain and age. Inflammatory cell
foci/myofiber degeneration in the sternum and esophagus of some control and high-dose animals was not
associated with any dose-response relationship and was deemed by the study investigators to be associated
with dosing procedure (possibly exacerbated by the larger dose volumes used for the control and high-dose
groups), rather than any effect of the test item.

6.4.1.2 28-Day Repeat Dose Study in Beagle Dogs

A GLP-compliant 28-day oral toxicity study in dogs was conducted to further investigate the potential
toxicity of oat oil PL40 (Saynor, 2004 funpublished and confidential]). The study was not conducted
according to an Organisation for Economic Co-operation and Development test guideline but did meet the
requirements of Directive 2001/83/EC (EC, 2001). Beagle dogs (3/sex/group) were administered by gavage
corn oil {control) or oat oil PL40 at 1,250, 2,500, or 5,000 mg/kg body weight/day {dose volumes were

5 mL/kg body weight for control and high-dose groups, 1.25 mL/kg body weight for the low-dose group and
2.5 mL/kg body weight for the mid-dose group) for 28 days. Animals were observed twice daily for signs of
ill health or overt toxicity. Ophthalmoscopic examinations were performed on control and high-dose
animals before the start of dosing and in Week 4. Body weights and food consumption were recorded
weekly. Blood samples were collected before the start of the exposure period and in Week 4 for
hematology and clinical biochemistry assessments, with urine samples also collected at the end of the study
for analysis of urinary parameters. At the end of the treatment period, animals were necropsied and
adrenals, kidneys, spleen, liver, heart, brain, pituitary, thyroids/parathyroids, ovaries, prostate, and
testes/epididymides) were weighed and fixed for microscopic examination.
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There were no deaths, no test item-related clinical signs and no ocular findings related to administration of
the test item. No biologically relevant differences in body weight or food consumption were reported
between test item-treated group and controls. There were no test item-related differences in
hematological, clinical biochemistry or urinalysis parameters between controls and test item-treated
groups. At necropsy, there were no differences in organ weights and no macroscopic or microscopic
findings related to administration of the test item.

6.4.2  Reproduction and Developmental Considerations

Oat oil PLA0 is comprised of triglycerides, phospholipids, and glycolipids which are present in the typical diet
in similar or greater amounts than the estimated intake of oat ¢il PL40 under the intended conditions of
use. Reproductive and developmental effects are therefore not expected under the intended conditions of
use of oat oil PL40.

6.4.3 Genotoxicity Studies

Genotoxicity is not anticipated following consumption of oat oil PL40 under the intended conditions of use
based on the composition of the product and the ubiquity of its constituents in the normal diet, which are
readily metabolized to innocuous and endogenous substances vig normal digestive processes. As such, oat
oil PL40 is not genotoxic. Regardless, unpublished in vitro genotoxicity studies consisting of a bacterial
reverse mutation assay in Sa/monella typhimurium strains TA98, TA100, TA1535, and TA1537 {lohnson,
2003) and a chromosomal aberration test in cultured human blood lymphocytes (Kumaravel, 2003) were
conducted to evaluate the genotoxic potential of oat oil PL40. The in vitro chromosomal aberration test is
considered a viable alternative to the in vitro mammalian cell micronucleus test (which would normaily be
conducted with the bacterial reverse mutation assay as part of the basic test battery), as it also evaluates
clastogenic potential. In both assays, there was no evidence of genotoxicity at up to the highest test
concentrations used {5,000 pg/plate and 5,000 ug/mL for the bacterial reverse mutation assay and
chromosomal aberration assay, respectively). Due to their unpublished status these genotoxicity studies
were only used to corroborate the safety of oat oil PLA0 which is supported based on the history of use of
the constituents in oat oil PLAO.

6.4.4  Other Studies

In a 35-day repeated dose study in male Swiss mice {68/group), animals were administered by gavage 5 mg
deltamethrin/kg body weight/day alone or in combination with 6 g/kg body weight/day of a hexane-
extracted oat oil, or the oat oil alone without deltamethrin to evaluate the effect of oat oil on reproductive
parameters {(Ben Halima et al., 2014). There were no statistically significant effects of the oat oil on sperm
parameters. Co-administration of the oat oil ameliorated testicular biochemical markers of toxicity and the
histopathological changes in the testes caused by deltamethrin exposure.

Ina 30-day study, the effect of a supercritical carbon dioxide extract from oat fiber was evaluated in
Wistar-Lewis rats {9/group) fed a hypercholesteremic diet supplemented with 70 g/kg diet of the oat extract
or soybean oil to evaluate the effect of the extract on diet-induced hypercholesteremia (Tong et ol., 2014).
There was no statistically significant effect of the oat extract on body weight, body weight gain, food intake,
or liver weight relative to the soybean oil control group. Total adipose tissue and white adipose tissue sites
were reduced in the oat extract group without any effect on brown adipose tissue, relative to the control
group. Liver cholesterol, free cholesterol, cholesterol ester, and liver trighycerides were statistically
significantly decreased relative to the control group.
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In a study on the modulation of liver preneoplastic lesions, female Sprague-Dawley rats {10/group) were
administered diets containing 10% corn oil or 10% oat lipids during a 4-week tumor initiation phase
{exposure to diethyl nitrosamine after 70% partial hepatectomy) and a 5-month tumor promotion phase
(Li et al., 1999). There were no differences in body weight, liver weights, or growth between the oat lipid
and corn oil groups. Oat lipid consumption exerted a protective effect against the formation or pre-
neoplastic hepatic foci. I-compounds (“indigenous compounds”), an endogenously produced bulky DNA
medification which occurs in response to dietary restriction or consumption of certain unprocessed foods,
were increased in the oat lipid group. The study investigators previously (Li et gf., 1992) attributed the
increase in [-compounds in rats to a sterol present in the oat cil. There is no indication in this study or
elsewhere in the literature that suggests these endogenous compounds could form carcinogenic adducts.

6.5 Human Studies

Oat oil is a constituent of Olibra (Fabuless), which is comprised of a final concentration of approximately 6%
oat oil. Olibra has been investigated in several published human studies where the highest dose of Olibra
was 6 g/day {equivalent to approximately 0.12 g oat oil) and the longest treatment period was 4 months.
While the studies were designed to investigate efficacy in promoting satiety and management of body
weight, Olibra was well-tolerated (not associated with any adverse effects). The doses reported in these
studies are equivalent to the anticipated exposure levels from the use oat oil in food and are supportive
evidence that the consumption of oat oil is safe at its intended use levels. The fatty acid profile of Olibra is
presented in Table 6.6-1 for the purposes of comparison,.
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Table 6.6-1 Fatty Acid and Physico-Chemical Features of Oat Qils

iAl'="ara'=|meter— Oat Oii (Ethanol - Conventional. Hexane-extracted Hexé}ie- ' Methanol . - "Supercriticajlm Hexéﬁé Qlibra*
: = Extracted) Qat Oil-{NFS) - - Oat Qil {Mean of  Extracted Dal Extracted Oat .. Carbon Dioxide Extracted Qat {Fabuless)
: ‘ Several Oat " Oats (Range Oil Extracted Oat = Qil- - : :
Species) from 3 Cultivars) 0il ‘
Reference Swedish Oat Bockisch Frey and Kalbasi-Ashtari Lietaf (1999) Tongetal Ben Halima et Specification
Fiber (1998} Hammond (1975) and Hammond (2014) ol. (2014) sheet
(1977)
Fatty Acid Profile
C14:0 Myristic Acid {%) 0.2 - - - 0.2 - 0.25 -
C16:0 Palmitic Acid (%) 16.9 10.5 18.9 15.0to 16.4 16.0 17.7 17.75 43
C16:1 Palmitoleic (%} 0.2 - - - - - 0.37 -
€18:0 Stearic Acid {%) 1.7 - 1.7 19t02.8 2.0 1.5 2.25 4
C18:1 Oleic Acid (%) 37.7 58.5 42.2 39.5to 43.6 36.9 325 41.75 40
€18:2 Linoleic Acid (%) 38.4 - 35.6 36.2t039.8 42.5 44.5 35.64 11
C18:3 Linolenic Acid {%) 13 - 1.8 2.0to 2.7 1.5 1.9 1.02 -
C20:0 Arachidic Acid {%) 0.1 - - - - - 0.19 -
C20:1 Eicosanoic Acid (%) - - - - - - 0.68 -
Vitamin E content {mg/kg) - - - - ~14.39 726 - -
Total sterols {mg/100 g) - - ~269.4 1,263 -
Solidification point {°C) - -15to0 -21 - - - - - -
Relative density at 40°C - 0.909 - - - - - -
Refractive index (np0) - 1.464 10 1,468 - - - - - -
lodine value - 100 to 115 - - - - - -
Unsaponifiable matter (%) - 1.0t025 - - - - -

- = result not reported; NFS = not further specified.
* Olibra is a commercial vegetable oil emulsion composed of oat oil and palm oil in a 6:94 ratio.
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In 3 single-dose crossover studies conducted by Burns et al. (2000, 2001, 2002}, the effect of Olibra at doses
of 5 to 15 g on energy intake and feelings of hunger up to 8 hours post-consumption was evaluated.
Subjects did not report any ill effects or discomfort following consumption of Olibra.

In a separate single-dose study, healthy male subjects consumed 8.5 g milk fat {control) or 8.5 g Olibra in
yogurt to evaluate the effect of the treatments on orocecal transit time using a marker (Haenni et al., 2009).
There were no adverse events reported during the study or the follow-up visit. Orocecal transit time was
prolonged in the Olibra group and considered to be due to an ileal brake mechanism that slows
gastrointestinal transit time. Knutson et gl (2010} investigated the effect of the same dose levels of Olibra
on fatty acid concentrations in the proximal jejunum and found that they were increased relative to the milk
fat control group, again supporting an ileal brake mechanism.

When male and female subjects were provided a yogurt-based meal replacement drink containing 5 g milk
fat and corn oil {control), 12.5 g Olibra (5 g fat added during manufacture), or 12.5 g Olibra {5 g fat added
after manufacture) in a single dose study, there were no differences between the groups in terms of
adverse physical symptoms, palatability scores, mood ratings, or measures of appetite (Smit ef al,, 2011).
Reduced energy intake was statistically significantly only among subjects in the Olibra group with fat added
after manufacture {relative to the control group).

tn a 3-week study, 28 subjects were provided 200 g of yogurt with either 5 g milk fat (control) or 5 g Olibra
per day (Logan et af., 2006). There were no significant effects of Olibra on body weight or anthropometric
measures, and no subjects dropped from the study for test article-related reasons. There was a statistically
significant decrease in mean fasting blood glucose in males relative to the control group, although the
clinical significance of this finding is unclear according to the study investigator.

There were no effects of an Olibra emulsion (15 g; 4.2 g lipid) on organoleptic properties {pleasantness,
visual appeal, smell, taste, palatability) in a test yogurt or muffin when compared to a yogurt or muffin
containing a palm olein emulsion (control) in a single-dose palatability study (Chan et af., 2012).

Differences were reported when the emulsion was added to water and compared against water alone.
Subjects reported increased feeling of fullness when Olibra was provided with yogurt, but not with the
muffin or water. There were no significant differences in eating behavior. The study authors indicated that
adverse events, if any, were recorded and a discussion on nausea monitoring was outlined. The authors did
hot provide any findings concerning adverse events, implying by omission that these did not arise in the
study.

In a single-dose study, subjects consumed in the first phase yogurt with 35 g milk fat {control) or oat oil
lipids and in the second phase, yogurt with 35 g milk fat {control), 14 g oat oil lipids with 21 g milk fat, or

1.8 g oat oil lipids with 33.2 g milk fat {Ohlsson et gl., 2014). Subjects reported that 14 g oat lipids were not
very palatable and there were reports of discomfort in the gut in the first few hours after exposure. There
were statistically significant reductions in plasma postprandial cholecystokinin, glucagon-like peptides 1 and
2, and peptide YY in the 14 g and 35 g oat oil lipid groups. Energy intake was also reduced among women
that consumed the yogurt containing 35 g oat oil lipids; however, the effect was not statistically significant.
These findings suggest that adverse effects following consumption of large amounts of oat oil, many times
greater than the intended use level of oat oil PL40, results in minor, transient gastrointestinal disturbances
and changes in postprandial blood biomarkers indicative of a lower glycemic state.
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A study among 50 overweight female subjects was performed wherein they first took part in a 6-week
weight loss diet program followed by an 18-week weight maintenance program {Diepvens et al., 2007).
During the weight maintenance phase, subjects consumed yogurt containing 5 g milk fat {control) or 5 g
Olibra {providing 3 g milk fat and 2 g vegetable fat) twice daily. There were no significant differences in
tolerance or measured blood parameters between the 2 groups. The subjects in the Olibra group were able
to maintain the weight loss, reduced body mass index, and waist circumference from the weight loss phase,
whereas subjects in the control group increased those parameters.

Overall, there were no statistically significant adverse effects attributable to consumption of Olibra where
the highest dose tested was 6 g/day (equivalent to 0.12 g oat oil/day) at test periods extending up to 4
months. These studies support the safety of oat oil in the diet under the intended conditions of use
described in section 1.3.

6.6 Allergenicity

Oat oil PL40 is not anticipated to be a risk of allergenicity or hypersensitivity beyond that of oats
themselves. Swedish Oat Fiber has conducted evaluations of oat oil PL40 gluten content demonstrating the
absence of gluten from potential contamination of the raw material from gluten grain sources (e.g., wheat,
barley, rye) at concentrations below the 20 mg/kg limit for labelling food as gluten-free, and is therefore
not expected to present a tolerance issue among persons with celiac disease or gluten intolerance

{21 CFR §101.91 — U.S. FDA, 2019).

6.7 GRAS Panel Evaluation

Swedish Oat Fiber has concluded that oat oil PL40 is GRAS for use in conventional food and beverage
products, including as an emulsifier in standardized chocolate, as described in Section 1.3, on the basis of
scientific procedures. This GRAS conclusion is based on data generally available in the public domain
pertaining to the safety of oat oil PL40, as discussed herein, and on consensus among a panel of experts
(the GRAS Panel} who are qualified by scientific training and experience to evaluate the safety of food
ingredients. The GRAS Panel consisted of the following qualified scientific experts: Joseph Borzelleca, PhD.
(Department of Pharmacology and Toxicology, VCU School of Medicine), Robert Nicolosi, PhD. (RJ Nicolosi
Inc.), and Gary Wiltiams, MD (Department of Pathology, New York Medical College).

The GRAS Panel, convened by Swedish Oat Fiber, independently and critically evaluated all data and
information presented herein, and also concluded that oat oil PL40 is GRAS for use in conventional food and
beverage products, including standardized chocolate, as described in Section 1.3, based on scientific
procedures. A summary of data and information reviewed by the GRAS Panel, and evaluation of such data
as it pertains to the proposed GRAS uses of oat 0il PL40 is presented in Appendix A.
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6.8 Conclusion

Based on the above data and information presented herein, Swedish Oat Fiber has concluded that

oat oil PL40 is GRAS, on the basis of scientific procedures, for use in food and beverage products as
described herein. General recognition of Swedish Oat Fiber’s GRAS conclusion is supported by the
unanimous consensus rendered by an independent Panel of Experts, qualified by experience and scientific
training, to evaluate the use of cat oil PL4Q in food, who similarly concluded that the proposed uses of oat
oil PLA0 are GRAS on the basis of scientific procedures.

Qat oil PLA0 therefore may be marketed and sold for its intended purpose in the U.S. without the

promulgation of a food additive regulation under Title 21, Section 170.3 of the Code of Federal Regulations.
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GRAS Panel Consensus Statement Concerning the Generally
Recognized as Safe (GRAS) Status of Oat Oil PL40 for Use in
Foods

15 August 2019

INTRODUCTION

At the request of Swedish Oat Fiber, a pane! of independent scientists {the “GRAS Panel”), qualified by their
relevant national and international experience and scientific training to evaluate the safety of food
ingredients, was specially convened on 15 August 2019 to conduct a critical and comprehensive evaluation
of the available pertinent data and information and to determine whether, under the conditions of intended
use as an ingredient in traditional foods, oat 0il PL40 would be “Generally Recognized as Safe” (GRAS),

based on scientific procedures. The GRAS Panel consisted of the below-signed qualified scientific experts:
Joseph Borzelleca, PhD. (Department of Pharmacology and Toxicology, VCU School of Medicine),

Robert Nicolosi, PhD. (R} Nicolosi inc.), and Gary Williams, MD {Department of Pathology, New York Medical -
College).

The GRAS Panel, independently and collectively, critically examined a comprehensive package of publicly
available scientific information and data compiled from the literature and other published sources based on
searches of the published scientific literature conducted through July 2019. In addition, the GRAS Panel
evaluated other information deemed appropriate or necessary, including data and information provided by
Swedish Oat Fiber. The data evaluated by the GRAS Panel included information pertaining to the method of
manufacture and product specifications, analytical data, intended use levels in specified food products,
consumption estimates for all intended uses, and comprehensive literature on the safety of oat oil PL40 and
its individual constituents.

Following an independent, critical evaluation of such data and information, the GRAS Panel unanimously
concluded that under the conditions of intended use in traditional foods described herein, oat oil PLAO,
meeting appropriate food-grade specifications and manufactured and used in accordance with current
Good Manufacturing Practices (cGMP), is GRAS based on scientific procedures. A summary of the basis for
the GRAS Panel's conclusion, excluding confidential data and information, is provided below.

COMPOSITION, MANUFACTURING, AND SPECIFICATIONS

The ingredient evaluated by the Expert Panel is oat oil PL40 produced by Swedish Oat Fiber and is marketed
under the following synonyms and trade names: SWEQAT® Qil PL40; oat lipid extract; oat polar lipid extract;
and vegetable oil {oat). Oat oil PL40 is a yellow-brown oil with a typical oat cereal taste produced from the
lipid extraction of oat {Avena sativa) kernels. Oat kernels typically contain 8.3% total lipid of which 21% of
the oil is polar lipids (glycolipids and phospholipids}.



The manufacturing process to produce oat oil PL40 is conducted in accordance with cGMP, the principles of
Hazard Analysis and Critical Control Points (HACCP), and the Food Safety System Certification (FSSC 22000)
standard using food-grade ingredients and equipment commonly used in food manufacture. Manufacture
oceurs in Sweden using oats sourced from Sweden or Finland. The oats are first checked for quality then
milled and sieved. Partial fat extraction using ethanol is used to obtain oat oil. The oil is then clarified by
centrifugation and evaporation. Using water and ethanol, the oat oil is then fractionated to remove
nonpolar lipids and concentrate the polar lipid fraction and then clarified/concentrated with a final
evaporation step, resulting in oat 0il PL40. The resulting lipids are natural constituents of oat oil PL40 and
are not modified during the manufacturing process. The final product is imported into the U.S. from
Sweden; however, the GRAS Panel recognizes that future production of oat oil PL40 may occur in the U.S.
using food-grade oats sourced from the U.S. using the same process in appropriate facilities.

Swedish Oat Fiber has established food-grade specifications for oat oil PL40. The GRAS Panel reviewed
analytical data provided for 5 non-consecutive lots of oat 0il PL40 and confirmed that the final product
complies with the established specifications. The results of spectroscopic data from a representative
production fot demonstrate that oat oil PLA0 has a polar lipid content of 43.9% and the phospholipid and
glycolipid contents were 24.0% and 19.9%, respectively. The remainder (56.1%) was non-polar lipids, which
were primarily mono-unsaturated and polyunsaturated fatty acids, as well as some sterols and cholesterol
{7.7% to 11.8%, combined, in the total lipids). No wax sterols have been detected in oat oil PL40. The non-
polar lipids largely comprise triglycerides, whereas the polar lipid fraction largely comprises glycolipids
[digalactosyl diacylglycerol, and monogalactosyl monoacylglyerol (20 to 25%)] and phospholipids

[including phosphatidyl choline and N-acyl-phosphatidyl ethanolamine {15 to 20%)]. The unique glycolipids
and their concentrations in oats are difficult to measure. The United States Department of Agriculture
(USDA) has published a report on the polar lipid profile of methanol extracts from oat kernels which include
measures of glycolipids. Considering that the manufacturing process for oat oil PL40 will.got modify the
polar lipid profile but will only change the ratio of polar lipids to neutral lipids, the GRAS Panel agreed that
the data presented by the USDA provides a representative summary of the glycolipid content in oat oil PLAO.
The GRAS Panel agrees that the results of the batch analyses demonstrate that a consistent product is
produced in compliance with the ingredient specifications.

The stability of oat oil PL40 under normal conditions of storage (i.e., at room temperature and at 4°C, stored
in the dark in plastic 500 mL containers) was evaluated in a series of tests by Swedish Oat Fiber. Among the
samples examined, water content slightly exceeded the specified value in 1 production lot after 9 months
and remained within the specification limit in the other 3 production lots for 24 months. Peroxide values in
the oat oil PLA0 production lots were within the specified limit for 12 months with 3 lots exceeding this limit
at 15 months and 1 ot at 35 months, while the remaining lots were within the specified limit for the
duration of the storage periods {i.e., 18 and 42 months). Thus, the available data on oxidation of

oat oil PL40 (i.e., peroxidation value) support the stability of oat oil PL40 under appropriate conditions for
up to 12 months.
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INTENDED USE AND ESTIMATED EXPOSURE

Swedish Qat Fiber intends to market oat oil PL4Q as a vegetable oil that will fulfill similar roles as other
vegetable oils currently on the market in the U.S. Oat oil PLA0 may be used as an ingredient in foods as a
nutritive source of fats and oils and may either be added to existing products or may replace other
vegetable oils within those products. As a nutrient source, the inclusion of oat oil PL40 will be reflected in
amendments to the nutrition facts labelling of food, as necessary. It will be used across multiple food and
beverage categories as described in Table A-1. Oat oil PL40 is intended to be used as an emulsifier in
standardized chocolate due to limitations on the optional additives permitted in chocolate under the
relevant standard of identification in the U.S. Code of Federal Regulations (CFR). Swedish Oat Fiber has
completed studies which demonstrate the functionality of oat oil PL40 as an emulsifier in chocolate and
other foods and beverages.

The GRAS Panel reviewed the estimates for the intake of oat oil PL40 which were generated using the
maximum use level indicated for each intended food use, as presented in Table A-1, together with food
consumption data available from the 2015-2016 cycle of the U.S. Nationa! Center for Health Statistics
(NCHSY's National Health and Nutrition Examination Survey {NHANES). On a consumer-only basis, the
resulting mean and 90 percentile intakes of oat oil PL40 by the total U.S. population from proposed food
uses in the U.S., were estimated to be 3.6 g/person/day (66 mg/kg body weight/day) and 8.2 g/person/day
{146 mg/kg body weight/day), respectively. Among the individual population groups, male adults were
determined to have the highest mean and 90" percentile intakes of oat oil PL40 at 4.0 g/person/day

(45 mg/kg body weight/day) and 9.6 g/person/day (111 mg/kg body weight/day), respectively. Female
teenagers had the lowest mean and 90" percentile consumer-only intakes of 3.0 and 7.0 g/person/day

(52 and 112 mg/kg body weight/day), respectively, on an absolute basis. When expressed on a body weight
basis, infants and young children had the highest daily mean and 90" percentile intakes, of 286 and

738 mg/kg body weight/day, respectively. Although younger populations were identified as the groups
having higher exposures to oat oil PL40 on a body weight basis, the GRAS Panel notes that products
containing oat oil PL40 will not serve as their primary source of fat or nutrients in the diet (e.g., baby foods
complement milk or infant formula and do not replace it entirely). Estimates described herein assume alf
products, including those consumed by younger individuals, would contain oat oil PL40 at the maximum
intended use levels. In actuality, these products would, in the worst case, only be consumed incidentally,
and intakes described in the older populations {i.e., not more than 59 and 143 mg/kg body weight/day at
the mean and 90" percentile, respectively) are expected to be more accurate estimates of dietary exposure
among the intended population.

The GRAS Panel reviewed the data and information on the intended food uses and estimated exposures and
concluded that the use of oat oil PL4A0 will serve as an alternative to existing vegetable oils and any slight
changes to the current dietary exposure to fat among U.S. consumers of foods will be clearly reflected on
the nutrition facts panel of the food.
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INFORMATION TO ESTABLISH THE SAFETY OF OAT OIL PL40

The GRAS Panel critically evaluated the documentation provided by Swedish Oat Fiber containing generally
available data and information relevant to the safety of oat oil PL40. The available data included discussions
on the natural occurrence of oat oil PL40 in oats which are commonly consumed by humans as part of a
normal diet, the history of safe consumption of the constituents in oat oil PL40 (triglycerides, phospholipids,
and glycolipids), the metabolic fate of these constituents, safety studies of oat oil PL40 and similar oat oil
products in animal models, studies of similar oat oil products in humans which included measures of safety
and tolerability, and considerations for immunotoxicity, hypersensitivity, allergy, and food intolerance.
Swedish Oat Fiber performed a search of the scientific literature published until July 2019 to obtain new
data and information relevant to the safety of oat oil PL40 as a food ingredient. The GRAS Panel also
reviewed findings from unpublished toxicological studies {consisting of a 28-day study in Sprague-Dawley
rats and a 28-day study in Beagle dogs) and genotoxicity studies (consisting of a bacterial reverse mutation
assay and a chromosome aberration test in human blood lymphocytes) with the commercial oat oil PL40
ingredient. These studies were originally commissioned to fulfill regulatory requirements for the
authorization of oat oil PL40 as a pharmaceutical excipient and were not published because this was not a
requirement for submission at the time. The GRAS Panel understands that all available information
pertinent to the safety of a substance must be evaluated as part of a GRAS conclusion but also recognizes
that the conclusion itself must be based solely on information within the public domain. The GRAS Panel
therefore did not take into consideration the findings from the unpublished studies when they individually
and collectively reached their decision concerning the safety of oat oil PL40, although the GRAS Panel does
note that the findings from these studies corroborate the safety of oat oil PL40 as no adverse effects or
genotoxicity were reported.

Natural Occurrence

The individual constituents of oat oil PL40 are naturally occurring in both oats and other vegetables and
vegetable oils. Oat oil PL40 has not been the subject of previous GRAS assessments and has not been
previously used in food in the U.S. However, the GRAS Panel noted that Fabuless (also known as Olibra), a
commercial vegetable oil emulsion comprised of oat oil and palm oil in a 6:94 ratio is sold in the U.S.,
Sweden, and Finland, and used in meal replacement beverages, dairy products, and ultra-high temperature
processing milk and was introduced into the U.S. market in 1997, with introduction into Sweden and Finland
in 2005,

Oat oil PL40 consists of 2 primary classes of lipids: triglycerides {neutra! lipids), and polar lipids, which are
further subdivided into phospholipids (phosphatidylcholine, phosphatidylglycerol, lyso-
phosphatidylglycerol, n-acyl phosphatidylethanolamine, phosphatidylethanolamine, di-acyl-
phosphatidylglycerol, and phosphatidic acid) and glycolipids [mono- and digalactosyldiacylglycerol

(MGDG; DGDG, respectively), diacylglycerol-diacyl phosphatidylglycerol, and sterylglucoside]. The
chemicals within each group are structurally similar to one another and to other substances of the same
structural class which are found in common foods. Triglycerides, phospholipids, and glycolipids share
common metabolic fates and have the same safety profiles as other substances found in food which reside
within the same structural class. Triglycerides and phospholipids are also synthesized in humans to fulfill
particular metabolic functions such as energy storage, as cellular membrane transporters and/or receptors,
for cell-to-cell aggregation and dissociation, and for brain and eye functions (Brandenburg et al., 2010;
Gimenez et al., 2011).
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Oats also contain epoxy- and hydroxy- fatty acids at concentrations in the total oil of up to 3.3% and 0.4%,
respectively {Leonova et af., 2008). Hydroxy- and epoxy-fatty acids are produced by an endogenous
enzymatic process that commonly uses oleic acid as a substrate, although linoleic and linolenic acids may
also be used by the oat plant (Leonova et al., 2008; Doehlert et af., 2010; Meesapyodsuk and Qiu, 2011).
Hydroxy fatty acids are commonly reported in the polar lipid fraction while epoxy fatty acids are mainly
present in the neutral lipid fraction of the total fats {Leonova et al., 2008; Doehlert et af., 2010;
Meesapyodsuk and Qiu, 2011). There is evidence that these hydroxy and epoxy fatty acids have been
consumed as part of the normal diet, either from oats or from other foods. Beyond dietary occurrence,
epoxides of fatty acids have also been reported to be naturally produced in the central and peripheral
nervous system via cytochrome P450 enzymes (Morisseau et af., 2010). Under the intended conditions of
use of oat oil PL40, the estimated exposure to hydroxy- and epoxy- fatty acids is expected to be similar to
that from consumption of oats and other commercial edible and frying oils in the normal diet.

The GRAS Panel concludes that the constituents of oat oil PL40 are naturally occurring substances which are
commonly found in other foods and that none of these constituents are predicted to give rise to safety
concerns under the intended conditions of use.

History of Safe Consumption

Swedish Oat Fiber expressed the estimated consumption of oat oil PL40 in terms of its major constituents
{triglycerides, phospholipids, and glycolipids) to discuss the history of safe consumption of oat oil PL40
relative to the consumption of these constituents in the normal diet. Published study reports have noted
that individuals consume 50 to 150 g of fatty acids per day while consumers of a typical western diet
consume approximately 2 to 8 g of dietary phospholipids (polar lipids) per day {Cohn et al., 2010;

Armand, 2013). The estimated mean intakes for lecithin, which contain high concentrations of glycolipids,
ranged from 50 to 365 mg/kg body weight/day and the estimated 95" percentile intakes ranged from

109 to 520 mg/kg body weight/day (EFSA, 2017). Based on a glycolipid content of 16% in lecithin, these
intakes correspond to intakes of 8 to 58.4 mg glycolipids/kg body weight/day and 17.4 t0 83.2 mg
glycolipids/kg body weight/day for mean and 95" percentile intakes, respectively, for infants to the elderly
(3 months to over 65 years) (EFSA, 2017).

The estimated intake of phospholipids and triglycerides from the intended use of oat oil PL40 among the
general population was calculated by Swedish Oat Fiber using the estimated intake of oat oil PL40 under the
intended conditions of use and information on the concentration of these constituents in oat oil PL40
{24.0% phospholipids, 19.9% glycolipids, and 56.1% triglycerides). The estimated intake of phospholipids
and triglycerides are approximately 0.86 g/day and 2.02 g/day, respectively. Among male adults (the
highest consumer group) in the 90" percentile intake group, the estimated intake of phospholipids and
triglycerides from the intended uses of oat oil PL40 is 2.3 g/day and 5.39 g/day, respectively. For glycolipids,
the mean consumer-only intakes for the tota! population and 90'™ percentile consumer-only intakes for the
highest and most relevant consumers {male teenagers; see Section 5.3 for justification) from oat oil PL40
were 13.1 and 28.5 mg glycolipid /kg body weight/day, respectively. Swedish Oat Fiber concluded that
based on the foregoing, the estimated intakes of triglycerides and phospholipids from the intended uses of
oat o0il PL40 are less than the amounts estimated to be consumed from other dietary sources (stated above)
while the estimated intake of glycolipids from the proposed uses of cat oil PL40 are within the range of the
estimated intake from lecithin., The GRAS Panel notes that the background intake of glycolipids calculated
from lecithin consurnption alone is conservative and does not account for intake of glycalipids from all
dietary sources, which is large and difficult to estimate considering its ubiquity in foods. The GRAS Panel
therefore concludes that the consumption of oat oil PLA0 under the intended conditions of use will resuit in
exposures to triglycerides, phospholipids, or glycolipids which are within the typical range for these
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substances from other dietary sources and are not expected to give rise to safety concerns based on their
history of safe consumption.

Metabolic Fate and Toxicokinetics

The metabolic fate and toxicokinetics of oat oil PL40 were assessed by Swedish Oat Fiber in terms of the
normal metabolic fate of its constituents (triglycerides, phospholipids, and glycolipids) following
consumption in the diet. The constituents are expected to exhibit similar metabolic fates to that of other
edible vegetable oils and fatty acids derived from common sources. According to the Institute of Medicine
(10M, 2005}, when ingested, dietary lipids are hydrolyzed by buccal, gastric, pancreatic and intestinal
lipases. Lipases catalyze the breakdown of triglycerides into free fatty acids and acylglycerols. The long
chain fatty acid lipids are expected to be digested in the upper portion of the smal! intestine before the
breakdown products are absorbed.

Dietary phospholipids are hydrolyzed vig pancreatic phospholipase A; in the gastrointestinal lumen into
lyso-phospholipids which are re-esterified and may be assembled with cholesterol, free fatty acids,
glycerols, and apoproteins into lipoproteins. Lipoproteins and lysophospholipids are absorbed through the
intestinal mucosal cells through the small intestine and may enter the circulation through the thoracic duct
where they are subjected te first-pass metabolism in the liver. Most newly absorbed fatty acids are stored
as triacylglycerol in adipose tissue but, when required {/.e., during exercise or fasting states), may by
hydrolyzed by hormone-sensitive lipases to free fatty acids which are liberated into the circulation and can
be oxidized by skeletal muscles or in the liver. The cxidative process for fatty acids produces only carbon
dioxide and water, with small amounts of ketone bodies produced by fatty acid oxidation that may be
excreted in the urine {IOM, 2005).

Following ingestion, the glycolipids in oat oil PL40 will be digested by pancreatic enzymes and cleaved into
free fatty acids and sugars (galactose, glycerol, fatty acids, phosphate, and plant sterols) which are absorbed
from the gastrointestinal lumen and metabolized according to well-established pathways.

A digestibility study evaluating the gastrointestinal and metaholic properties of oat oil, specifically, a
vegetable-oil emulsion of oat oil and palm oil (Fabulesst), in yogurt was investigated in healthy humans via a
validated intestinal perfusion technigue {Knutson et a/., 2010). The study was a randomized, double-blind,
placebo-controlled crossover study, wherein subjects consumed the test item and samples were collected
from the stomach and prior to the proximal jejunum. Analyses of these samples supported that hydrolysis
of the lipids commenced in the stomach and the lipids were almost fully hydrolyzed to free fatty acids by
the time they reached the proximal jejunum, The study investigators also reported crystal structures
determined to consist of palmitic acid and, according to the investigators, “The crystalfization of hydrolyzed
ingested lipids in the gastrointestinal lumen makes it possible that sufficient amounts of lipids may reach the
ileum and activate o feedback mechanism, such as an ileal brake”, which would contribute to increased
satiety,

1 The lipid fraction of Fabuless is comprised of a blend of palm oil and oat oil in a 94:6 ratio.
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Toxicological Studies

Subchronic Studies

Oat oil PLA0 was evaluated in 28-day oral toxicity studies in Sprague-Dawley rats and Beagle dogs

{Saynor, 2003, 2004). These studies were unpublished and are of an insufficient duration to evaluate the
safety of oat oil PL40; however, in these studies, na adverse effects were reported, and the findings
corroborate the history of safe use of oat oil PL40 which has been established above. In both 28-day oral
toxicity studies, no adverse effects were reported and there were no macroscopic or histopathological test
jtem-related findings. The study authors concluded that the no-observed-adverse effect levels (NOAEL) was
5,000 mg/kg body weight/day, the highest dose tested, for both studies. The NOAEL corresponds to a
NQAEL of 2,000 mg/kg body weight/day for the polar lipid component of oat oil PLAQ.

Reproductive and Developmental Studies

Qat cil PL40 is comprised of triglycerides, phospholipids, and glycolipids which are present in the typical diet
in similar or greater amcunts than the estimated intake of oat oil PL40 under the intended conditions of
use. Reproductive and developmental effects are therefore not expected to arise under the intended
conditions of use of oat oil PL40. in the unpublished 28-day toxicity studies in rats and dogs (Saynor, 2003,
2004), oat oil PL40 consumption did not produce macroscapic or histological changes in the reproductive
organs which were examined.

Genotoxicity Studies

Genotoxicity is not anticipated following consumption of oat oil PL40 under the intended conditions of use
based on the composition of the product and the ubiquity of its constituents in the normal diet. Regardless,
unpublished in vitro genotoxicity studies consisting of a bacterial reverse mutation assay in

Salmonelia typhimurium strains TA98, TA100, TA1535, and TA1537 (Johnson, 2003} and a chromosomal
aberration test in cultured human blood lymphocytes (Kumaravel, 2003) were conducted to evaluate the
genotoxic potentiat of oat oil PL40. The in vitro chromosomal aberration test is considered a viable
alternative to the in vitro mammalian cell micronucleus test {which would normally be conducted with the
bacterial reverse mutation assay as part of the basic test battery), as it also evaluates clastogenic potential.
In both assays, there was no evidence of genotoxicity at up to the highest test concentrations used

{5,000 ug/plate and 5,000 pg/mL for the bacterial reverse mutation assay and chromosomal aberration
assay, respectively). These genotoxicity studies have not been published due to the owners of the study
reports permitting their use but not their publication2. Therefore, these genotoxicity studies were only used
to corroborate the safety of oat oil PL40 which is supported based on the history of use of the constituents
in oat oil PL40.

2 The study sponsor originally commissioned the studies as part of work to develop oat oil PLA0 as a pharmaceutical excipient and
was not considering a GRAS submission at the time.
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Other Studies

Oat oil preparations have been investigated in mice and rats to examine its potential protective effects
against certain pathological states. These studies, although not designed to investigate safety, provide
additional support that administration of oat oil is not associated with adverse effects and can mitigate
toxicological effects (e.g., testicular biomarkers of toxicity, obesity, formation of pre-neoplastic hepatic
lesions) under specific conditions. The oat oils tested in these studies are not oat oil PL40 and would
therefore have different ratios of polar lipids to triglycerides. The findings from these large doses are
relevant to the safety of oat oil PL40 under the intended conditions of use in food and beverages and are
described below.

in a 35-day repeated dose study in male Swiss mice, animals were administered deltamethrin alone or in
combination with a hexane-extracted oat oil, or the oat oil alone without deltamethrin to evaluate the
effect of oat oil on reproductive parameters (Ben Halima et al., 2014). There were no statistically significant
effects of the oat oil on sperm parameters. Co-administration of the oat oil ameliorated testicular
biochemical markers of toxicity and the histopathologicat changes in the testes caused by deltamethrin
exposure. :

In a 30-day study, the effect of a supercritical carbon dioxide extract from oat fiber was evaluated in
Wistar-Lewis rats fed a hypercholesteremic diet supplemented with 70 g/kg diet of the oat extract or
soybean oil to evaluate the effect of the extract on diet-induced hypercholesteremia (Tong et /., 2014).
There was no statistically significant effect of the oat extract on body weight, body weight gain, food intake,
or liver weight relative to the soybean oil contral group. Oat extract did reduce total adipose tissue and
white adipose tissue sites without any effect on brown adipose tissue, relative to the control group. Liver
cholesterol, free cholesterol, cholesterol ester, and liver triglycerides were statistically significantly
decreased relative to the control group.

A study on the moedulation of liver preneoplastic lesions in which female Sprague-Dawley rats were
administered 10% corn oil or 1.0% oat lipids during a 4-week tumor initiation phase and a 5-month tumor
promotion phase (Li et af., 1999). There were no differences in body weight, liver weights, or growth
between the oat lipid and corn oil groups. Oat [ipid consumption exerted a protective effect against the
formation or pre-neoplastic hepatic foci. I-compounds (“indigenous compounds”), an endogenously
produced bulky DNA modification which occurs in response to dietary restriction or consumption of certain
unprocessed foods, were increased in the oat lipid group. The study investigators in this study and
previously {Li et al., 1992} attributed the increase in I-compounds in rats to a sterol present in the oat oil.
There is no indication in this study or elsewhere in the literature that suggests these endogenous
compounds could form carcinogenic adducts.

Human Studies

Oat oil in Olibra {Fabuless; contains approximately 2% oat oil) was investigated in 10 human studies,
discussed below, to evaluate its ability to modify hunger/satiety, food intake, body composition, and/or
palatability. These studies also included cbservations for reports of adverse effects and, in some studies,
analysis of blood samples for hematological or clinical chemistry markers of organ function.
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Three single-dose crossover studies were conducted by Burns et a/. {2000, 2001, 2002) to evaluate the
effect of Olibra at doses of 5 to 15 g on energy intake and feelings of hunger up to 8 hours post-
administration. Subjects did not report any ill effects or discomfort following consumption of Olibra;
however, the GRAS Panel noted that the study authors did not clearly describe how adverse effects were
monitored or for how long after consumption of the test article. In all 3 studies, all of the subjects returned
to cross over to the next study arm which implied that had any ill effect occurred and were not captured,
they were not of a severe enough to make the subjects drop out.

In a separate single-dose study, healthy male subjects consumed 8.5 g milk fat {control) or 8.5 g Olibra in
yogurt to evaluate the effect of the treatments on orocecal transit time using a marker (Haenni et af., 2009).
There were no adverse events reported during the study or the follow-up visit. Orocecal transit time was
prolonged in the Qlibra group and considered to be due to an ileal brake mechanism that slows
gastrointestinal transit time. Knutson et o/. (2010) investigated the effect of the same dose levels of Olibra
on fatty acid concentrations in the proximal jejunum and found that they were increased relative to the milk
fat control group, again supporting an ileal brake mechanism.

When male and female subjects were provided a yogurt-based meal replacement drinking containing 5 g
milk fat and corn oil {control), 12.5 g Clibra (5 g fat added during manufacture), or 12.5 g Glibra (5 g fat
added after manufacture) in a single dose study, there were no differences between the groups in terms of
adverse physical symptoms, palatability scores, mood ratings, or measures of appetite {Smit et af,, 2011).
Energy intake was statistically significantly reduced only among subjects in the Olibra group with fat added
after manufacture (relative to the control group}.

in a 3-week study, 28 subjects were provided 200 g of yogurt with 5 g milk fat {control) or 5 g Olibra per day
(Logan et al., 2006). There were no significant effects of Olibra on body weight or anthropometric measures
and no subjects dropped from the study for test article-related reasons. There was a statistically significant
decrease in mean fasting blood glucose in males relative to the control group, although the clinical
significance of this finding is unclear according to the study investigator.

There were no effects of an Olibra emulsion (15 g; 4.2 g lipid) on organoleptic properties {pleasantness,
visual appeal, smell, taste, palatability) in a test yogurt or muffin when compared to a yogurt or muffin
containing a palm olein emulsion (control) in a single dose palatability study (Chan et al., 2012).

Differences were reported when the emulsion was added to water and compared against water alone.
Subjects reported increased feeling of fullness when Olibra was provided with yogurt, but not with the
muffin or water. There were no significant differences in eating behavior. The study authors indicated that
adverse events, if any, were recorded and a discussion on nausea monitoring was outlined. The authors did
not provide any findings concerning adverse events, implying by omission that these did not arise in the
study.

In a single-dose study, subjects consumed in the first phase yogurt with 35 g milk fat {control) or oat oil
lipids and in the second phase, yogurt with 35 g milk fat (control}, 14 g oat oil lipids with 21 g milk fat, or
1.8 g oat oil lipids with 33.2 g milk fat (Ohlsson ef al., 2014). Subjects reported that 14 g oat lipids were not
very palatable and there were reports of discomfort in the gut in the first few hours after exposure. There
were statistically significant reductions in plasma postprandial cholecystokinin, glucagon-like peptides 1 and
2, and peptide YY in the 14 g and 35 g oat oil lipid groups. Energy intake was also reduced among women
that consumed the yogurt containing 35 g oat oil lipids; however, the effect was not statistically significant.
These findings suggest that adverse effects following consumption of large amounts of oat oil, many times
greater than the intended use level of oat oil PL40, results in minor, transient gastrointestinal disturbances
and changes in postprandial blood biomarkers indicative of a lower glycemic state. The GRAS Panel did not
consider these findings to be adverse,
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A study among 50 overweight female subjects was performed wherein they first took partin a 6-week
weight loss diet program followed by an 18-week weight maintenance program (Diepvens et af,, 2007).
During the weight maintenance phase, subjects consumed yogurt containing 5 g milk fat (control)or5 g
Clibra {providing 3 g milk fat and 2 g vegetable fat) twice daily. There were no significant differences in
tolerance or measured blood parameters between the 2 groups. The subjects in the Olibra group were able
to maintain the weight loss, reduced body mass index, and waist circumference from the weight loss phase,
whereas subjects in the control group increased those parameters.

Overall, there were no statistically significant adverse effects attributable to consumption of Olibra where
the highest dose tested was & g/day (equivalent to 0.12 g oat oil/day) and the longest treatment period was
4 months, The GRAS Panel agrees that these studies support the safety of oat oil in the diet under the
intended conditions of use.

Immunotoxicity, Hypersensitivity, Allergy, and Food Intolerance

Oat oil PL4Q, a refined plant oil, is not anticipated to be a risk of allergenicity or hypersensitivity beyond that
of oats themselves and will not present a greater allergenic risk than similar products produced from soya
or egg. According to Crevel et al. (2000), vegetable-derived oils demonstrate very little allergenic risk.
Swedish Oat Fiber has Evaluations of oat oil PL40 for gluten demonstrate that gluten concentrations are
well below the 20 mg/kg limit for labelling food as gluten-free and is not expected to present a tolerance
issue among persons with celiac disease or gluten intolerance (21 CFR §101.91 - U.S. FDA, 2018a).
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Attachment A Intended Uses and Use Levels for
Oat Oil PL40

Table A-1 Summary of the Individual Proposed Food Uses and Use Levels for Oat Oil in the U.S.
Foad Category Food Uses Oat Oil Use Levels
{21 CFR §170.3) (U.S. FDA, (/100 g)
2018b)
infant Formula and Baby Food Baby food: Cereals 20
Baby food: Dinners, Desserts, Fruits, Vegetables, or Soups o 20
Baby food: Ready-to-Eat Cereals, Cookies, Teething Biscuits, and Toasts 2.0
Baked Goods and Baking Mixes  Pan or Flat Bread Product 2.0
Beverages and Beverage Bases  Cocoa and/or Malted Beverages 2.0
Flavored or Carbonated Waters 0.8
Non-Milk-Based Meal Replacement Beverages 2.0
Protein Drinks 2.0
Sport or Electrolyte Drinks, Fluid Replacement Drinks C.2
Breakfast Cereals Instant Hot Breakfast Cereals 2.0
ReadytoEatareakfastcereals e
Coffee and Tea Combined Coffee and Whitener Products 2.0
Specialty Coffee Drinks {Lattes, Cappuccinos, Mochas) 2.0
Dairy Product Analogs Non-Dairy Based Ambient and Chilled Dessert e.g., mausse 2.0
Non-Dairy Culinary Cooking Creams Sauces 2.0
Non-Dairy Milk, Cream, and Coffee/Tea Whiteners 2.0
Fats and Dils Margarine, and Margarine-Like Spreads 2.0
Mayonnaise and Mayonnaise-Type Dressings 2.0
Oils 20
s aiado ressmgs e o e o e e et 20 e
Frozen Dairy Desserts Frozen Yogurt {Frozen Yoghurt) 2.0
jce Cream 2.0
thher Frozen Milk Desserts 2.0
Grain Products and Pastas Cereal and Granola Bars 2.0
Energy Bars or Protein Bars 2.0
o Replacenﬁént Bars.m,w,‘ .
Milk Products Culinary Cooking Creams Sauces 2.0
Dairy Based Chilled or Ambient Dessert e.g., mousse 2.0
Flavored Milk, Milk Drinks, and Mixes 2.0
Milk Shakes 2.0
Milk-Based Meal Replacements 2.0
Nutritional Supplement Meal Replacements 2.0
Plain or Flavored Yogurt (Yoghurt) 2.0
Plant Protein Products Meat Analogs 2.0
Snack Foods Extruded and/or Expanded Materials for Humans for Example Extruded 2.0
Snacks
Soft Candy Chocolate 2.0
Nougat and Toffees 2.0

CFR = Code of Federal Regulations; RACC = Reference Amounts Customnarily Consumed per Eating Occasion; U.S. = United States.
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APPENDIX B
Certificates of Analysis



{BATCH #

'PLA0-20170102
1ORDER # CUSTOMER

{ORDER # SOF

{TEM

iSensorial characteristics
jAppearance

Palar lipids

Water

?’Ethanol residue

iAcid valua

iPeroxide value

! Moulds

Yeast

!Aerobic plate count
'Entercbacteriaceae
‘lAerobic spores

2l\r‘lycotoxins

’Pesticide residues
1

! Spot checks of batches

NAME

[

DESCRIPTION

and galactolipids)

' MANUFACTURE DATE
6-fan-2017
ANALYSIS DATE

9-Jan-2017
BEST BEFORE DATE

8-Jul-2018

STANDARD

Oat cereal taste.

Qil with a yellowish brown colour
»35%

<2%

<500ppm

<30mg KOH/g

<10 meg O,/kg fat

< 100 cfu/g

< 100 cfu/g

< 1000 cfu/g

<10cfu/g

<1 cfu/g

According to EU regulation 1881/2006
According to EU regulation 396/2005

? Spot checks when we start using new harvest

Date
9-Jan-2017

Y. - L
: Tt ij/?(é st
tllen Hedrén
Quality Manager

RESULT
Complies
Complies
44,0%
0,3%
59ppm
NA

1,8%

Complies
Complies
Complies
Complies
Complies
Compilies
Complies

An oat oil with a yellowish brown colour and cat cereal taste.
Contains natural antioxidants and is rich in palar lipids {phospho-

METHOD

Sensorial

Visual

internal method

Karl Fischer

16 M 54 5141 9 GC-FID

Metler Toledo application, M621-
2012 ;
Metler Toledo application, M624-
2012

NMKL98,2005

NMKL98,2005

3M 01/01-09/89

NMKL 144

Internal method
LC-MS/MS

SLVM917, SLVK1f4m016.1

SWEDRISH OAT FIBER AB

Batekordsvigen 12

432 63 Bua [$wodan

Phono: +46 340 ¢6 12 30

wwrw.sweool.corn

Emcil: infu@swioul.com

Styrelins il Gty

Firetaget har F-skatebovis

Qegorie; 556309-0148

VAT Neo: 556505014801
















Eurofins Food & Feed Testing Sweden

&% eurofins

Rapport utfardad av ."« E Déc‘. (JEnkaéping)
ackrediterat taboratorium (”; WWW g Egge?ﬁg o2
=z
Report issued by fep ITY'Q" SE-551 195 Jonkdping
Accredited Laboratory ol www eurcfins se
gwevc\i}slllﬁa:tf:iber AR-17-SB-070825-01
Ia vvalaere
Batafjordsvéigen 12 NG AR
432 63 BUA EUSEJO2-00256131
Cgpy Client code:: LW1000416

Reference:
006-10511-134525

ANALYTICAL REPORT

Sample code: 527-2017-11150359

Ctient Sample: PL40-20170102

Received: 2017-11-15

Report finished: 2017-11-23

Start of analysis 2017-11-16 13:41

Client sample code PL40-20170102

Analysis Resuit Unit Num Method Lab

UMF50 Aerobic Plate Count 30°C < 3.0 log cfu/g <1000 3M 01/01-09/89 EUSEJO2

UMDS3  Enterobacteriaceae 37°C < 1.0 log cfulg <10 NMKL 144 EUSEJO?

UMNES  Yeast < 2.0 tog cfulg <100 NMKL 98 EUSEJ0?

UMP73  Moulds < 2.0 tog cfulg <100 NMKL 98 EUSEJ02

UMY2U * Spore-forming Aerobic Mesophilic Count <1 cfulg Internal Method EUSEJO2
Copy to:

Pia Waldefelt {p.w@sweoat.5e)

Emma Berglind, ASM
Contact: mikro.asm@eurofins.se

This test report has been created electronically and has been verified and authorised.

Test was performed by

EUSEJOZ Eurofins Food & Feed Testing Sweden (Jénkdping)

The laboratory/laboratories are accredited by the respective national accreditation body. Non-accredited tests are marked *.

Symbol description: AR-0Q02 Ml v61
* Not accredited

Uncert: Measurement uncertainty
Measurement uncertainly, unless otherwise stated, are reported as expanded uncerainty with coverage factor 2. Exceations related lo analysis performed outside Sweden
may occur, Additianal information can be obtained upon request.

The results may not be reproduced except in full, without a written approval of the laboratory. The resuits relate only to the sample analysed.
Page 1 of 1



Eurofins Food & Feed Testing Sweden

% eurofins

Repportutfirdedav &0 A¢ (Jénksping)
ackrediterat laboratorium 2 WL‘JW 2 E:g ;3; 2
Reportissusdby  tEDITE SE-85115 Jonksping
Accredited Laboratory L www .eurofins.se
gyve\?vis:':jofa}tf:iber AR-17-SB-070826-01
la vwalgere
Batafjordsvagen 12 QU T
432 63 BUA EUSEJO02-00256131
Co Py Ctient code:: LW1000416

Reference:
D0B8-10511-134525

ANALYTICAL REPORT

Sampte code: 527-2017-11150360

Client Sample: PL40-20170106

Received: 2017-11-15

Report finished: 2017-11-23

Start of analysis 2017-11-16 13:41

Client sample code PL40-20170106

Analysis Result Unit Num Method Lab
UMF50  Aerobic Plate Count 30°C < 3.0 log cfu/ig <1000 3M 01/01-09/89 EUSEID?
UMBE3  Enterobacteriaceae 37°C < 1.0 log cfu/g <10 NMKL 144 EUSEJOZ
UMNBE  Yeast < 2.0 log cfuig <100 NMKL 98 EUSEJO?
UMP73  Moulds < 2.0 jog cfu/g <100 NMKL 58 EUSEJO2
UMY2U * Spore-forming Aerobic Mesophilic Count <1 cfufg Internal Method EUSEJO2
Copy to:

Pia Waldefelt (p.w@sweoat se)

Emma Berglind, ASM
Contact: mikro.asm@eurofins.se

This test report has been created electronically and has been verified and authorised.

Test was performed by

EUSEJO2 Eurcfins Food & Feed Testing Sweden {(JOnkoping)

The laboratory/laboratories are accredited by the respective national accreditation body. Non-accredited tests are marked *.

Symbol description: AR-002 M| v61
* Not accredited

Uncent: Measurement uncertainty
Measurement uncertainty, unless olthenwise stated, are reported as expanded uncerainty with coverage factor 2. Exceptions related to analysis performed culside Sweden
may occur, Additional information ¢an be oblained upon request.
The results may not be repraduced except in {ull, without a written approval of the labaratory. The results relate only to the sample analysed.
Page 1 of 1




.:@§ e u rO fi n S %\q EDAO Eurofins Food & Feed Testing Sweden

Rgpport utférdac! av R . {Jonképing)
ackrediterat laboratorium 2 Www g E:E §3ggen .
&
Report issued by Peprre’ SE-55115 Jénkdping
Accredited Laboratory AL www eurofins.se
I§\‘rvevc\!l’is;éOfa;ctFiber AR-17-SB-070827-01
1a waidere
Batafjordsvagen 12 R T T
432 63 BUA EUSEJ02-00256131
Copy Client code:: LW1000416
Reference:

006-10511-134525

ANALYTICAL REPORT

Sample code: 527-2017-11150361

Client Sample: 40F0O-071216

Received: 2017-11-18

Report finished: 2017-11-23

Start of analysis 2017-11-16 13:41

Client sample code 40F0-071216

Analysis Result Unit Num Method Lab

UMF50  Aerobic Plate Count 30°C < 3.0 log ofulg <1000 3M 01/01-08/89 EUSEJO2

UMDBS3  Entercbacteriaceae 37°C <1.0 log cfulg <10 NMKL 144 EUSEJO2

UMNB8  Yeast < 2.0 log cfulg <100 NMKL 98 EUSEJO2

UMP73  Mouids < 2.0 log cfu/g <100 NMKL 98 EUSEJOZ

UMY2U ~ Spore-forming Aerobic Mesophitic Count <1 cfulg Internal Method EUSEJO2
Copy to:

Pia Waldefelt (p.w@sweoat.se)

Emma Berglind, ASM
Contact: mikro.asm@eurofins.se

This test report has been created electronically and has been verified and authorised.

Test was performed by

EUSEJO2 Eurofins Food & Feed Testing Sweden (JOnkdping)

The laboratory/laboratories are accredited by the respective national accreditation body. Non-accredited tests are marked *.

Symbol descriptien: AR-002 Mi v&1
* Not aceredited

Uncert: Measurement uncertainty
Measurement uncertainty, unless otherwise stated, are reported as expanded uncertainly with coverage factor 2. Exceptions related to analysis performed oulside Sweden
may occur. Additional information can be obtained upon request,

The results may not be reproduced except in full, without a written approvat of the laboratory. The results retate only to the sample analysed.
Page 1 of 1



Eurofins Food & Feed Testing Sweden

&% eurofins

‘NEDAQ

Rapport utfardad av 5 {Jénkdping)
ackrediterat laboratorium a Ww‘-‘-f g g:ggﬁggen ,
<
Reportissved by ~ TEDITS. SE-55115 Jonksping
Accredited Laboratory o www eurofing.se
gwevc\ilislréi Ofa;ctFiber AR-17-SB-070828-01
12 Waldete
Batafjordsvagen 12 LR
43263 BUA EUSEJO2-00256131
Copy Client code:: LW1000416
Reference:

006-10511-134525

ANALYTICAL REPORT

Sample code: 527.2017-11150362

Client Sample: 40FQ-131216

Recsived: 2017-11-15

Report finished:; 2017-11-23

Start of analysis 2017-11-16 08:44

Client sample code 40F0-131216

Analysis Result Unit Num Method Lab
UMES0  Aerobic Plate Count 30°C < 3.0 log cfufg <1000 3M 01/01-09/89 EUSEJO2
UMDS3  Enterobacteriaceae 37°C < 1.0 log cfulg <10 NMKL 144 EUSEJO2
UMNB88  Yeast < 2.0 log cfulg <100 NMKL 98 EUSEJO?
UMP73  Moulds < 2.0 log cfuly <100 NMKL 88 EUSEJQ2
UMY2U * Spore-forming Aerobic Mesophilic Count <1 cfulg Internal Method EUSEJO2
Copy to:

Pia Waldefelt {p.w@sweoat.se)

Emma Berglind, ASM
Contact: mikro.asm@eurofins.se

This test report has been created electronically and has been verified and authorised.

Test was performed by

EUSEJO2 Eurofing Food & Feed Testing Sweden {Jnkdping)

The laboratory/laboratories are accredited by the respective national accreditation body. Non-accredited tests are marked ™.

Symbat description: AR-002 Mi v61
* Not accredited

Uncert: Measurement uncertainty
Measurement uncertainty, unless otherwise stated, are reported as expanded uncertainty with coverage factor 2. Exceptions related to analysis periarmed outside Sweden
may occur. Additional information can be obtained upon request,
The results may not be reproduced except in full, without a written approval of the laboratory. The results relate only to the sample analysed.
Page 1 of 1



Eurofins Food & Feed Testing Sweden

3% eurofins

Rapport utfardad av 5‘" E D“O_ (Lidkdping)
ackrediterat laboratorium Fel R ST Box 887
o Wz Sjéhagsg. 3
Report issued by 'PED Iﬁﬁ' SE-53119 Lidkdping
Accredited Laboratory e www.eurofins.se
ISOEC 1738

Swedish Oat Fiber AR-17-LW-064973-01
Ellen Hedré
satafiordsvagen 12 T
432 63 BUA EUSELI-00177469

Client code:: LW1000416

Reference:
008-10511-134530

ANALYTICAL REPORT

Sample code: §525-2017-11170024
Client Sample: PL40-20170102
Received: 2017-11-17
Report finished: 2017-11-29
Client sample code PL40-20170102
Start of analysis 2017-11-17
Analysis Result MRL Unit Uncert. Methed Lab
$L403 Lead (Pb) <0.040 malkg +25%  NMKL No 161 1998 EUSELI2
mod
SL404 Cadmium (Cd) <0.020 mg/kg +25%  NMKL No 161 1998 EUSELI2
mod
J5012 Deoxynivalenol (Vomitoxin) <20 Halkg {nternal method EUHAWES
LP152 *  Ethanot 59.0 mg/kg £10%  Internal Method - EUSEL!
GC-FID
LP110: No pesticide residue detected (NMKL 195 mod.).

Copy to:
Pia Waldefelt {p.w@swenat sa)

Mariana Eriksson, ASM
This test report has been created electronically and has been verified and autherised.

Test was performed by

EUHAWES Eurofins WEJ Cantaminants GmbHM (Hamburg)
EUSEL! Eurofins Food & Feed Testing Sweden {Lidkdping)
EUSELI2 Eurofins Environment Sweden, Lidkdping

The laboratory/laboratories are accredited by the respective national accreditation body. Non-accredited tests are marked ™.

Symbol description:

* : * Not part of the accreditationL OQ:: Limit of Quantification MU: Uncertainty of Measurement
Uncert: Measurement uncertainty

Measurerment uncertainty, unless otherwise slated, are reported as expanded uncertainly with coverage factor 2. Exceptions refated to analysis performed oulside Sweden
may occur. Additional information can be obtained upon request.

Performing laboratory if nothing else is stated: Eurofins Food & Feed Testing Sweden (Lidkdping)

AR-004 v27

The resulls may not be reproduced except in full, without a written approval of the laboratory. The results relate only Lo the sample analysed. b 1of 1
age 1 of




WED Eurofins Food & Feed Testing Sweden
Rapportutfirdadav =~ &% " 2o (Lidképing)

&% eurofins

ackrediterat laboratorium FRY YRRV
x UL.EJ 2 B?,x 887
. A <& Sjthagsg. 3
Report issued by ‘?eD T SE-53119 Lidkoping
Accredited Laboratory w77 www.eurofins.se
ISOMEC 17028
Swedish Oat Fiber AR-17-LW-064974-01

Elien Hedrén

Batafiordsvégen 12 TR
432 63 BUA EUSELI-00177469
Client code:: LW1000416

Reference:
006-10511-134530

ANALYTICAL REPORT

Sample code: 525-2017-11170026
Client Sample: PL40-20170106
Received: 2017-11-17
Report finished: 2017-11-29
Client sample code PL40-20170106
Start of analysis 2017-11-17
Analysis ' Result  MRL Unit Uncert.  Method Lab
SL403 Lead (Pb) < 0.040 mgrkg £25%  NMKL No 161 1998 EUSELI2
mod
SL404 Cadmium (Cd) <0.020 mg/kg +25%  NMKL No 161 1998 EYSELI2
mod
J5012 Deoxynivalenol {Vomitoxin) <20 pa'kg Internal method EUHAWE3
LP152 *  Ethanol 79.4 mg/kg +10%  Internal Method - EUSEL!
GC-FID
LP110: No pesticide residue detected (NMKL 195 mod.).

Copy to:
Pia Waldefelt {p.w@sweoat.se)

Mariana Eriksson, ASM
This test report has been created electronically and has been verified and authorised.

Test was performed by

EUHAWES3 Eurofins WEJ Contaminants GmbH {Hamburg)
EUSELI Eurofins Food & Feed Testing Sweden {Lidkdping)
EUSELI2 Eurofins Environment Sweden, Lidkdping

The laboratory/laboratories are accredited by the respective national accreditation body. Non-accredited tests are marked .

Svymbo! description:

* ; * Not part of the accreditalionLOQ: Limit of Quantification MU: Uncertainty of Measurement
Uncert: Measurement uncertainty

Measurement uncertainty, unless otherwise stated, are reported as expanded uncertainty with coverage facter 2. Exceptions refated to analysis performed outside Sweden
may occur. Additional information can be cbtained upon request.

Performing laboratory if nothing else is stated: Eurofins Food & Feed Testing Sweden (Lidk&ping)

AR-Q04 va27

The results may not be reproduced except in full, without a written approval of the laboratory. The resullts retate only to the sample analysed. o ¢
age 1 of 1




. n
%§ e u rO fl n S Rapport uférdad av Fv\q " D“‘o‘ Eurofins Feod & Feed Testing Sweden

(Lidkoping)
ackrediterat laboratorium = A 188 O Box 887
(-;3- W = Sjohagsg. 3
Report issued by Pepires SE-53119 Lidkdping
Accredited Laboratory 1977 www.eurofins.se
ISOUEC 17025
Swedish Oat Fiber AR-17-LW-064975-01
Ellen Hedrén
Batafjordsvagen 12 QTR
432 63 BUA EUSELI-00177469
Client code:: LW10004186
Reference:
006-10511-134530
ANALYTICAL REPORT
Sample code: 525-2017-11170027
Client Sample: 40F0-071216
Received: 2017-11-17
Report finished: 2017-11-29
Client sample code 40F0-071216
Start of analysis 2017-11-17
Analysis Result MRL Unit Uncert. Method Lab
SL403 Lead (Pb) < (.040 mg/kg +25%  NMKL No 161 1998 EUSELI2
mod
SL404 Cadmium (Cd) < {.020 mgrkg £25%  NMKL No 161 1998 EUSELI2
mod
J5012 Deoxynivalenol (Vomitoxin) <20 ualkg Internai method EUHAWE3
LP182 * Ethano! 794 mgrkg * 10% Internal Mathod - EUSELI
GC-FiD
LP110: No pesticide residue detected (NMKL 195 mod.).

Copy to:
Pia Waldefelt {p.w@sweoat.se)

Mariana Eriksson, ASM

This test report has been created electronically and has been verified and authorised.

Test was performed by

EUHAWE3 Eurofing WEJ Contaminants GmbH {(Hamburg}
EUSEL} Eurofins Food & Feed Testing Sweden (Lidkdping)
EUSELI2 Eurofins Environment Sweden, Lidkoping

The laboratory/laboratories are accredited by the respective national accreditation body. Non-aceredited tests are marked *.

Symbol description:

* < 7 Not part of the accreditationL0OQ: Limit of Quantification MU: Uncertainty of Measurement
Uncert: Measurement uncertainty

Measurement uncerlainty, unless otherwise stated, are reperted as expanded uncertainty with coverage faclor 2. Exceptions related to analysis performed outside Sweden
may occur. Additional information can be oblained upon request.

Performing laboratory if nothing else is stated: Eurofins Food & Feed Testing Sweden (Lidktping)

AR-004 v27

The results may not be reproduced except in full, without a written approval of the laboratory. The results relate only to the sample analysed.
Page 1 of 1




&% eurofins

ED Eurofins Food & Feed Testing Sweden
Rapport utfardad av Gt 2D, (Lidképing)

ackrediterat taboratorium > YaS LS G Box 887
O ued 5 Sjdhagsg. 3
Report issued by ’PAS‘D TS SE-53119 Lidképing
Accredited Laboratory o www.eurofins.se
SO 17025
Swedish Cat Fiber AR-17-LW-064976-01

Ellen Hedrén

Batafjordsvégen 12 L
432 63 BUA E.USEL,_'SVS; 2074411869

Reference:
006-10511-134530

ANALYTICAL REPORT

Sample code: 525-2017-11170023
Client Sample: 40F0-131216
Received: 2017-11-17
Report finished: 2017-11-28
Client sample code 40F0-131216
Start of analysis 2017-11-17
Analysis Resuilt MRL Unit Uncert, Method Lab
SL403 Lead (Pb) < 0.040 ma/kg +25%  NMKL No 161 1998 EUSELI2
mad
5L404 Cadmium {Cd) <0.020 mgrkg +25%  NMKL No 161 1998 EUSELI2
mad
J5012 Deoxynivalenol {Vomitaxin) <20 uglkg Internal method EUHAWES
LP152  *  Ethanol 54.9 mgfkg £ 10%  Internal Method - EUSEL!
GC-FiD
LF110: No pesticide residue detected {(NMKL 195 mod.}.

Copy to:
Pia Waldefelt (p.w@sweoat.se)

Mariana Eriksson, ASM

This test report has been created electronically and has been verified and authorised,

Test was performed by

EUHAWES Eurofins WEJ Contaminants GmbH (Hamburg)
EUSELt Eurofins Food & Feed Testing Sweden (Lidkdping)
EUSELIZ Eurofins Environment Sweden, Lidk&ping

The laboratoryfiaboratories are accredited by the respective national accreditation body. Non-accredited tests are marked *.

Symbal description:

* 1 * Not part of the accreditation OQ: Limit of Quantification MU: Uncertainty of Measurement
Uncert: Measurement uncertainty

Measurgment uncertainly, unless otherwise stated, are reported as expanded uncertainly with coverage faclor 2. Exceptions refated to analysis performed outside Sweden
may occur. Additional informalion can be obtained upen request.

Parfarming faboratory if nothing else is stated: Eurofins Food & Feed Testing Sweden {Lidkdping}

AR-004 v27

The results may not be repraduced except in full, without a written approval of the laboratory. The results retate only to the sample analysed. f
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Eurofins Food & Feed Testing Sweden

Rapport utférdag av ¥ £ Dd(‘. (Jonksping)
ackrediterat laboratorium ;; Www 2 22;;5:gen )
Repart issued by Pep1Te” SE-55115 Jénkdping
Aceredited Laboratory 5ot s www.eurofins.se
E:gvedﬁhdofelt Fiber AR-15-SB-064039-01
en redren
Batafjordsvagen 12 iR
432 63 Bua EUSEJ02-00168498

Client code:: LW1000416

Reference;
EOL 6360-109911

ANALYTICAL REPORT

Sample code: 527-2015-11240642

Clieni Sample: PLAOFG - FG40-210915

Received: 2015-11-24

Report finished: 2015-12-03

Start of analysis 2015-11-25 09:58

Client sample code PLA0FG - FG40-210915

Analysis Result Unit Num Method Lab
UMF50  Aerabic Plate Count 30°C < 3.0 log chufg <1000 3M 01/01-00/89 EUSEJC?
UMDS3 Enterobacteriaceae 37°C < 1.0 log cfu/g <10 NMKL 144 EUSEJC2
UMP?73  Moulds < 2.0 log cfulg <100 NMKL 98 EUSEJOZ
UMNSB  Yeast < 2.0 log efulg <100 NMKL 98 EUSEJOZ
UMYau * Spore-forming Aerobe Mesophlic Count <1 cfurg Infernal Method EUSEJSQ2
Copy to:

Pia Waldefelt {p.w@sweoat.se)

Katrin Peterson, ASM Telefon: +48 10 490 8352

This test report has been created electronically and has been verified and authorised.

Test was performed by

EUSEJOZ2 Eurofins Food & Feed Testing Sweden (Jénk8ping)

The laboratoryflaboratories are accredited by the respective national accreditation body. Non-accredited tests are marksd *.

Symbel degeription: AR-002 Ml v51
* Not aceredited

Uncert: Measutement uncerainty

Measurement uncertainty, unless otherwise stated, are reperied as expanded uncettainty with coverage factor 2. Exceptions related to analysis performed oulside Sweden
may occur. Additional informatien can be abtained upan request,

The resulls may not be reproduced except in full, without a written approval of the laboratory. The results relate only to the sample analysed.

Page 1 of 1




Eurofins Food & Fead Testing Sweden
SHED4,

Rapport utfirdad av k " (Lidk&ping)
ackrediteral Jaboratorium 2 \-‘J&N 2 Box 887
. » ‘i:? Sjshagsg. 3
i A S o oveal

Swedish Oat Fiber AR-15-LW-056690-01
Ellen Hedré
Bitafordsvagen 12 U0 A R £
432 63 Bua EUSELI-00112619

Client code:: LW1000418

Reference:
EQL 6960-108813

ANALYTICAL REPORT

Sample code: §25-2015-11260185
Client Sample: PL4OFG - £G40-210915
Received: 2015-11-28
Report finished: 2016-01-07
Client sample code PL4OFG - FG40-210815
Start of analysis 2015-11-26
Analvsis Result MRL Unit Uncert. Methed Lab
LP0O4Z Water (Kari Fischer) 0.81 /100 ¢ +25% IS0 5536:2009 EUSELS
LPOGV Ash tota! 3.26 g/100 g £10%  NMKL 173 EUSEL
LPo21 Crude Proteln Kjeldaht (Nx5,25) 2.34 gt g +10%  NMKL6 BUSEL
LPO8X Fatacc. SBR mod. 83.0 ¢/100g  £10%  SLVVF 1980 EYSELI
LPO56 C 6:0 (Caproic acid) <g.1 %offaity +20%  Internal Method - EUSELL
aclds GC-FID
LP058 C 8:0 (Caprylic acid) <0.1 %offalty %20%  Internal Method - EUSEL
aclds GCFIC
LP056 G 10:0 (Capric acid) <0.1 %offatty 220%  Intemal Method - EURELL
acids GC-FID
LPO5B C 12:0 (Lauric acid) <04 %offatty £20% Internal Method - EUSEL!
acids GC-FID
LPO5E C 14:0 {Myristic acid) 0.2 %offatty +20%  Internal Method EUSEL)
acids GC-FID
LP056 C 14:1 (Myristolefe acid) <0.4 %offatty £20%  Internal Method - EUSELY
ackis GC-FID
LPO56 C 15:0 (Pentatiecanic acid) <09 %offatty *20% Internal Mathod - ELSELE
aclds GC-FID
LP0OS6 C 151 n5 <0.1 % of fatty 1 20% intarnal Method ~ EUSEL!
acids GC-FID
LP056 C 18:0 {Palmitic acid) 16.9 %offatty 210%  Internal Method - EUSELE
acids GC-FID
LPG56 G 18:1 n-7 (Paimitoleic acid) 0.2 %offatty £20%  Internal Method - BUSEL!
aclds GC-FID
LP0O56 C 170 (Mararic acid) <B4 %hoffaty 120%  intemal Msthod - EUSEL}

The laboratery/laboratories are accredited by the respective national accredilation body. Non-accrediled tests are marked *,

Symbo! description: AR-04 v25
» 1*Nat part of the accreditalion LOQ: LimH of Quantificatien MU: Uncertainty of Measurement

Uncest: Measurement uncertaintly

Measurement uncertaiaty, unfess atherwise siated, ars reported as expanded uncestainty with coverape factor 2. Exceptions ralated to analysis performed outelde

Sweden may occur. Additional information can be oblained upon request:

Performing laberatery if nothing else is slated: Eurofins Food & Faed Tasting Swaden (Lidksping)

The results may not be reproduced except in full, without a written approvel of the laboratery. Tha cesuits relete only to the sample analysed. P o4
age 10



AR-15-LW-056690-01

LA AR GERA

EUSELI-00112618

aclds GC-FiD

1LP056 C 17:1 n-7 (Heptadecanoic acid) <0.1 Y%offalty +20%  intemal Method - EUSEL}
acids GC-FID

LPO58 C 18:0 (Stearic acid) 1.7 %offatly +20%  Intemal Method - EUSELt
acids 3BC-FID

LPOS6 C 18:1 n-9 (Oleic acidy 317 %offatty =10% Intemal Method - EUSEL!
acids GC-FID

LP056 C 18:2 n-5 (Linoleic acld} 38.4 Y%offatty +10% {nternal Method - EUSELS
aclds GC-FID

LP056 C 18;3 n-3 (a-Linolenic acld) 1.3 % otfatty  +£20% internal Method - EUSEL!
ackds GC-FID

LP0586 C 18:3 n-6 {y-Linolenic acid} <0.1 %offatty +20%  [nlernal Method - EUSEL!
acids GC-FID

LPO56 C 18:4 n-3 (Octadecatetraenoic <0.1 %otfatty +20%  Internal Method - EUSEL!
acid) aclds GC-FID

LPO56 C 200 {Arachidic acid} 0.1 % of (atty +20% Intamal Method - EUSEL!
acids GC-FID

LP056 C 20:1 n-9 (Gadoleic acid) X %offatty 2£20%  Internal Method - EUSEL!
acids GC-FiD

LPOSS C 20:2 n-6 {Eicosadien acid) <04 %offatty $20%  Intemal Method - EUSELL
acids GC-FID

LP056 C 20:3 n-6 <0.4 %offalty +20%  [nlemal Method - EUSEL!
acids GC-FID

LPD56 C20:3n-3 <0.1 Y% otfatty +20%  Intemal Method - EUSELI
acids GC-FID

LP0S6 C 20:4 n-6 {Aracidonic acid} <0.1 %offatty 220%  Intemal Method - EUSELS
aclds GC-FID

LPO56 C 204 n-3 <0.1 %offatty +20%  Inlernal Method - BUSEL
aclds BC-FiD

LPOSE € 20:5 n-3 (EPA) <04 %offatty +20%  Intemal Method - EUSEL!
acids GC-FID

LPO56 C 22:0 (Behenic acid) <01 %offatty £20%  internal Method - EUSELY
acids GC-FID

LPD56 221 0.2 %offatty 320%  |nternal Method - EUSELE
aclds GG-FID

LPOS6 C 22:2 n-6 (Docosadlenolc acid) 0.9 % offatty *+20%  Imternal Method - EUSEL}
acids GC-FID

LPO56 C22:4n-8 <0.1 %offatty £20%  Internal Methiod - EUSEL
acids GC-FID

LPOSE C22.56n6 <0.4 %offatty *£20%  Internal Method - EUSEL}
acids GC-FID

LPO56 C 22:5 n-3 (Docosapeniaenoic acid) <0.1 Y% offatty £20%  internal Method - EUSELI
acids GC-FID

LPO5E C 22:6 -3 {DHA) <0.1 Y%offatty +20%  (ntemal Method - BUSEL!
acids GC-FID

LPO58 C 24:0 (Lignocerte acid) <01 % of fatty  £20%  Intemnat Method - EUSEL

The laboratory/laboratories are accredited by the respeclive national accreditation body. Non-accredited tests are marked °.

Symbeot deseription:

* " Not part of the accreditation LOQ: Lim# of Quaniification MU: Uncenalinty of Measuremant AR-DG4 v25
Uncet: Measurerment uncedtainty

Maasurement uncenainty, unless stherwise stated, are reported as expandad uncertainly with coverage facior 2, Exceptions related to analysis parformad ouiglde

Swedan may aceur, Addilona! Information can be oblained upon request,

Pertorming laboratary if nothing else is stated: Eurofing Food & Feed Testing Sweden (Lidkbping)

The resulls may notl be seproduced axcap! in full, without a written approvat of the labaratory. The results relate only to the sample analysed.
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AR-15-LW-056690-01

LR

EUSELI!-00112619

acids GC-FiID
LPO56 G 24:1 n-9 (Telracosencic acid) <01 % of fatty +20% internal Method - EUSEL!
acids GC-FID
LP0S6 Saturated fatty acids 19.2 % of fatty internal Methad - EUSEL!
acids GC-FID
LP0S6 Mono-unsalurated fatty acids total a8.7 % of fatty nternal Methad - EUSELI
acids GC-FID
LPO56 Paty-unsaturated fatly acids total 39.9 % of fatly fnternal Method - EUSELI
acids GC-FID
LPOS6 Tolal Fatly Acids 97.7 % of falty internat Method - EUSELI
acids GC-FID
LP0SE Unidentified Gompounds 23 % of fatty Internal Method - EUSELL
aclds GC-FID
LPO5E Fatty Acids, Sum Of Omega 6 Calc. 38.5 % of fatty Internal Methad - EUSEL]
acids GC-FID
LROSG Fatly Acids, Sum Of Omaga 3 Calc. 1.3 % aof fatty Internal Mathad - EUSEU
' acids GC-FID
LP056 Fatty Acids, Omegat/Qmega3 Ratio 29.13 Internal Method - EUSELL
GC-FiD
LWOU4  « Salurated fatty acids (calculated) 16,23 g/100 g EUSEL
LWOU4  * Mong-unsaluraled fatty acids tatal 30.71 gMib g EUSELT
(calculated)
LWOU4  *  paly.unsalurated fatty acids olal 31.66 /100 g EuseL!
(calcutated}
LWOU4  + Total Fatty Acids {calcutated) 77.52 gf100 g EUSELL
LWOU4  *  Unidentified Compounds {calculaled) 1.83 g/1o0 g EUSEL!
LWOU4  *  Fatly Acids, Sum Of Omega 6 30.55 /100 g EUSELI
(calculated)
LWOU4  *  Faity Acids, Sum Of Omega 3 1.03 g/100 g EUSEL
{calculated)
LPOOF Glucose <0.04 /100 g +25%  AOAC 982,14, mod. EUSEL!
LPOOD Fructose 0.05 g0t g +25%  AOAC 982.14, mod. EUSEL!
LPO0Q Sucrose 133 g/100 g + 15% ADAC 982.14, mod. EUSELS
LPOO. lLactose <0.04 /100 g +25%  AOAC 982,14, mod. EUSELI
LPOOL Maltose <0.04 g/100 g +25%  AOAC 882,14, mod. EUSELI
LWOUS *  Totat Sugar (caiculated) 1.38 gi100 g EUSEL!
LPOBZ Carbohydrate {calculated) 10.6 9i00 g (EU} No 1169/2011 EUSEL}
SLC18 Sodium {Na) <100 mg/kg  £20%  NMKL No 161 1998 EUSELI2
mad
S5L403 Lead (Pb) 0.044 ma/kg £20%  NMKL No 161 1998 EUSELiZ
mod
51404 Cadmium {Cd) < 0.010 mylkg +20% NMEKL Na 161 1998 EUSELZ
mod

The laboralory/faboralories are accredited by the respective national accereditation body, Non-accredited lesis are marked .

Symba! description; i
* ; * Not part of the accredilation LOQG: Limit of Quaniification MU: Uncertainty of Measuremant

Uncert: Measurement uncerainty
Measurement uncerainty, unless otherwise stated, are reporled as expanded uncenalnty with coverage lactor 2. Excaptions rejated to analysis performed outside

Sweden may oceur, Additfonal information can be obtained upan request.
Performing latoratory it nothing efse is stated: Euroling Food & Feed Testing Sweden {Lidkdping}

AR-004 v25

The results may not be reproduced axcapt in full. wilhout a wrilten approval of the lakeratory. The results relate enly to Ihe samplo analysed. P 3of4
age



AR-15-|. W-056690-01

A R R

EUSELI-00112619

8402 Arsenic (As} < 0.050 ma/kg +35% NMK(, No 161 1898 EUSELIZ
mod

§L389 Mercury (Hg} < 0.020 mp/kg +30%  EN 16277:2012 EUSELIZ

LP072 Enetgy value kJ {calculated) 3291 k100 g {EV) No 116972011 EUSEL}

LPO72 Energy value keal {catcuiated) 787 keal/180 g {EUY No 11692011 EUSELE

L P130: No pesticide residue detected (NMKL 195 mod.).

Copy to:
Pia Waldefelt {p.w@sweoat.se)

Per-Clov Sddergren, ASM

This test report has been created electronically and has been verified and authorised.

Test was perfermed by

EUSEL! Eurofins Food & Feed Testing Sweden {Lidkbping)
FUSEL{2 Eurofins Environment Sweden, LidkSping

The iaboratoryfiahoratories are accredited by the respective nationsl accreditation hody. Non-aceredited tests are marked *.

Symbe! dascriplion: AR-004 v25
s : * Not pent of the accrediiation L0Q: Limit of Quantification MU: Uncerteinly of Measurement

Uneart: Measuremant uncartainty

Maasurament uncertainty, unless otherwlse stated, are reported as expanded uncenainty wilh coverage facler 2. Exceplions relsted to analysis performed oulside
Sweden may occur, Addltional information can be ahialned upon reguast.

Pearming faboraiory ¥ nothing else Is staled: Euroling Food & Feed Tasling Sweden {Lidkdping}

Tha results may not ba raproduced sxcept in full, witheut a written approval of the isboralary. The rasulls retate only to the sample gnalysed,
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Eurofins Food & Feed Testing Sweden

Rapport ulfdrdad av ¥ EP4e (Lidkdping)
ackrediterat Iaboratorium > W NLf O Box 887
O W = Sithagsg. 3
Reportissued by  Pep ey SE-53118 Lidképing
Accredited Laboratory 137 vaww.eurofins se
ISOALC §3028

Swedish Oat Fiber AR-17.LW-026048-01
Ellen Hedré
BAtafiordsvagen 12 DR R
432 83 BUA EUSELI-00160096

Client code.: LW1000416

Reference:
006-10511-125257

ANALYTICAL REPORT

Sample code: 525-2017-05160090
Client Sample: PL40-20170426
Received: 2017-05-16
Report finishad; 2017-06-02
Client sample code PLAOFG-20170426
Start of anatysis 2017-05-16
Analysls Result  MRL Unit Uncerl.  Method Lab
SL402 Arsenic (As) <0.1¢ mgikg +35%  NMKL No 161 1998 EUSELI2
mod
SL403 tead {Fb) < .040 markg +20%  NMKL No 161 1998 EUSELIZ
mod
SL404 Cadmium {Cd) < 0.020 mygfkg + 20% NMKL No 161 1998 EUSEL2
mod
L399 hercury (Hg) <0.020 mgfkg +30%  EN 16277:2012 BUSELI2
LPi82  *  Ethano 304 mgdl 1 10%  Internal Method - EUSEL!
GC-FID
LP110: No pesticide residue detected (NMKL 185 mod.).

Copy to:
Pia Waldefelt (p.w@sweoat.se)

Per-Olov Sédergren, ASM

This test report has been created electronically and has been verified and authorised.

Test was performed by

EUSELL Eurofins Foed & Feed Testing Sweden (Lidktping)
EUSEL/2 Eurofins Environment Sweden, Lidk&ping

The laboratoryfiaboratories are accredited by the respective national accreditation body. Non-accredited tests are marked °,

Symbel description:

* ¥ Not part of the accreditationLOQ: Limit of Quantification MU Uncerdalnty of Maasurament
Uncert: Measurement uncertainty

Measurement uncerlalnty, unless otherwise staled, are reported as expanded uncerainty with coverage faclor 2. Exceptions related to analysis performed outside Sweden
may occur, Additional information can ba obtained upon regquest.

Performing taboratory if nothing else is stated: Eurcfins Food & Feed Testing Sweden (Lidkdping)

AR-004 v26

The resulls may not be reproduced excapt in full, without a written approval of the laboratory. The results relale only to the sample analysed. P 1 of
age 1 of 1




Eurofins Focod & Feed Testing Sweden

Rapport utf4rdad av .9« E DAC‘. (Lidkdping)
ackrediterat laporalorium % WWW S 2%xh28:g ;
Report issued by ®ep 11“347 31E'53g11§ Lidkdping
Accredited Laboratory ot s www.eurofing, se

Swedish Oat Fiber AR-16-LW-028384-01
Elten Hedré ‘
Batafiordsvégen 12 T T
43263 Bua EUSELI-00128339

Client code:: LW1000416

Reference:
EOL 8556-112996

ANALYTICAL REPORT

Sample code: 525-2016-05250211
Client Sampie: PL40 FG ~ 100615
Received: 2016-05-25
Report finished: 2016-06-03
Client sample code PL40 FG - 100815
Start of analysis 2016-06-25 08:00:12
Analysis Resuit Unit Unce.  Method Lab
LWOPB  Ciuten <7.0 mgkg * 40% ELISA Ridascreen EUSEL!

Report cornments:

The limit for glulen-free products is 20 mg/kg and products with very low level 100 mg/kg according to 2009/41/EG.
ELISA-methed (glulen) with monocienal antibody RS, Reacts with gitadins from wheat and corresponding prolamins from rye and
barley.

Copy to:
Pia Watdefelt (p.w@sweocat.se)

Bjérn Sahiberg, ASM

This test report has been created efectronically and has been verified and authorised.

Test was performed by

EUSEL! Eurofing Food & Feed Tesling Sweden (Lidktping)

The laboratory/laboratories are accredited by the respective national accreditation body. Nen-accredited tests are marked *.

Symbol description: AR-D03 v78
* Not aceredited 1.75 130516

Uncert: Measurement uncertainty
Measurement uncartalnty, unless olherwise stated, are reporied as expanded uncertainty with coverage faclor 2. Exceptions related to analysis performed outside Sweden
may cccur. Additional information can be obtained upon request.

The resuits may not ze raproduced except in fult, withcul a written approval of the laboratory. The restilts refata only to the sample analysed.
Page 1 of 1




Eurofins Food & Fead Testing Swedea

Rappoert utfdrdad av &8 E 04Q (Lidképing}
ackredilerat faboratorium (3 WWW g g%xhggzg ,
Reportissuedby  (2DITE" SE-53119 Lidkdping
Accredited Laboratory ot s www.eurofins.se
g\l?lediHsth:t Fiber AR-16-L. W-028385-01
en Hedrén

Batafiordsvagen 12 Ilill”l]ﬂllﬂlﬂ]ﬂmﬂ ||Hl|1|||l|l|ﬂ||lﬂm|||i|ll]|i{|Il
432 63 Bua EUSELI-00128339

Client code:: LW1000416

Reference:
EQL 8556-112986

ANALYTICAL REPORT

Sample code: 525-2016-05250212
Client Sample; PL4C FG - 220915
Recelved. 2016-05-25
Report finished: 2016-08-03
Client sample code PLAO FG - 220915
Start of analysis 2016-05-25 08:00:12
Analysis Resuit Unit Uncer.  Method Lab
LWOPB  Glulen <7.0 mg/kg + 40% ELISA Ridascreen EUSEL!

Report comments:

The lim# for gluten-free products is 20 mgfkg and products with very low level 100 mg/kg according to 2009/41/EG.
ELISA-metned {(gluten) with monocclonal antibody R5. Reacts with glfadins from wheat and corresponding prolamins from rye and
barley.

Copy to:
Pla Waldefelt (p.w@sweoat.se)

Bjdrn Sahlberg, ASM

This test report has been created efectronically and has been verified and authorised.

Test was performed by

EUSEL! Eurofins Food & Feed Testing Sweden (Lidk&ping)

The laboratory/laboralories are accredited by the respective national accreditation body. Nen-accredited tesls are marked *.

Symbol descriptian; AR-003 v78
* Not aceredited 1,75 130516

Uneert Measurement uncenainty
Measurement uncertainty, unless otherwise stated, are reporiad as expanded uncsrainty with coverage factar 2. Exceptions related to analysis perfarmed outside Sweden
may oceur, Additional information can be obtained upon request.

The results may not be reproduced except In full, without a written approval of the laboratery. The results refate onty to the sample analysed,
Page 1 of 1






Stability Study Oat Oil PL40

start

month3 month6 month® month 12 month 15 month 18 month 21 month 24

start H20 PL
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