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Part 1: Signed Statements and Certification

Corn Oil ONE, submits to the U.S. Food and Drug Administration (FDA) this generally
recognized as safe (GRAS) notice in accordance with the 21 CFR part 170, subpart E.

Name and Address of Notifier

Corn Oil ONE
4400 E. University Ave
Pleasant Hill, IA 50327

Name of GRAS Substance

The substance that is the subject of this GRAS notice is COZ corn oil.

Intended Use and Consumer Exposure

COZ corn oil that is produced from distillers corn oil using a patented CO1™ process! followed
by conventional oil refining processes, is intended to be used as edible corn oil. Its use will be
substitutional to other edible corn oil products in the US market.

Basis for Conclusion of GRAS Status

Corn Oil One’s conclusion of GRAS status for the intended use of COZ corn oil as edible corn
oil is based on scientific procedures in accord with 21 CFR §170.30(a) and (b).

Pre-Market Approval Exclusion Claim

Use of COZ corn oil is not subject to the pre-market approval requirements of the Federal Food,
Drug, and Cosmetic Act because Corn Oil One has concluded that such use is generally
recognized as safe (GRAS) through scientific procedures.

Availability of Information

The data and information that serve as the basis for this GRAS conclusion, as well as the
information that has become available since the GRAS conclusion, will be sent to the FDA upon
request, or are available for the FDA’s review and copying during customary business hours at
the office of Nga Tran at Exponent Inc., 1150 Connecticut Ave, NW, Suite 1100, Washington,
DC 20036.

! International Publication No. W02014/078387 A1
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In the following sections, Corn Oil ONE’s acceptance criteria to assure the suitability of the raw
material input (i.e. crude corn oil) and the two phases in the production of COZ corn oil are
further detailed.

Suitability of Crude Corn Oil As Raw Material Input

Crude corn oil that is used as the starting material in the production of COZ corn oil is distillers
corn oil, which is recovered from thin stillage and wet cake by-products of the corn ethanol
production process. A description of a conventional dry grind ethanol production process, from
which the crude corn oil is derived, is briefly summarized in the box below.

Box 1. Conventional Dry Grind Ethanol Process

The first step in processing of the corn entails grinding the entire corn kernel into flour. This
is done without separating the kernel into its subcomponents. In a liquefaction step, the flour,
or meal, is mixed with water to form mash. The temperature of the mash is brought up to
between 180°F and 220°F. Enzymes are added to the mash to convert the starch present in
the mash to shorter-chain carbohydrates known as dextrins. Urea and lime may be added to
control the pH between 6.0 and 6.5. Saccharification, the step following liquefaction in corn
treatment, breaks the dextrins into glucose through the addition of enzymes, and pH is
controlled by the addition of sulfuric acid to maximize enzyme effectiveness. In
saccharification, the mash is cooled down to between 80°F and 90°F.

Dry yeast is added to the mash in the fermentation vessels to convert the glucose into ethanol
and carbon dioxide. After fermentation is complete, the broth or beer contains between 8 and
13 percent ethanol by weight. The beer should also contain no residual glucose.

The fermented beer is then heated to remove a majority of the ethanol through a beer column
that operates between 172°F and 212°F. Ethanol-rich vapors are separated from the beer to
create stillage. The stillage, now absent of ethanol and slightly dehydrated, is centrifuged to
separate bulk liquid from solids. The two separated streams are known as thin stillage and
wet cake. Crude corn oil is recovered from the wet cake and syrup, dehydrated thin stillage,
through centrifugation or extraction. Surface-active agents (oil recovery chemicals) are added
to increase crude corn oil recovery. A flow diagram of a conventional dry grind ethanol plant
is shown below.

Ground Gorn
Water ——[ Mixing J
a-Amylase — —| 1_lqual'u'.:lk|nnl
Glueo-amylase -[Sacchunlic;ll|un|
Yeast & Additives i-|l'-a|rr\ool'aliun
| Distillation ] = Whaole Stillage
Ethanol | Decanting ‘ - Wet Cake
Thin stillage :I Drying | = DDGS
Evaparation l Low oil CCDS
ccbs -| Centrifuge l

Distillers comrm oil
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Crude corn oil obtained from conventional dry grind ethanol plant contains non-oil impurities
such as free fatty acids, color pigments, trace metals, sterols, tocopherols, squalene and oxidation
products that can adversely affect appearance, stability and flavor of the oil. These impurities are
removed by conventional refining, bleaching and deodorization processes practiced in producing
food-grade edible vegetable oils.

Fermentation byproducts could also be present in crude corn oil, including glycerol (21 CFR
§182.1320), lactic acid (21 CFR §184.1061), acetic acid (21 CFR §184.1005), iso-butyl alcohol
(21 CFR §172.515), iso-amyl alcohol (21 CFR §172.515), and amy]l alcohol (21 CFR §172.515)

Potential sources of unintended constituents in crude corn oil could include mycotoxins and
pesticide residues in the raw corn input. Other chemicals that could be used in the corn-ethanol
production process (e.g., urea, caustic soda, antibiotics, enzymes, oil recovery chemicals, pH
control, etc.), or could be present in the corn-ethanol plant (e.g.boiler water additives, sanitation
chemicals) present other potential sources of unintended impurities in the crude corn oil.

To ensure that the incoming crude corn oil material is suitable for further processing into edible
corn oil, Corn Oil ONE has established acceptance criteria and a compliance assessment strategy
for the incoming crude corn oil.

Crude Corn Oil Acceptance Criteria

Corn Oil ONE has established acceptance criteria for the following characteristics of incoming
crude corn oil: free fatty acids (FFA), unsaponifiables, insolubles, iodine values, and moisture
(see Table 1). The FFA acceptance limit is higher than in crude corn oil from conventional corn
refineries, but the CO1™ process is able to remove the FFA (sees sections below on CO1™ and
RBD process). The acceptance for other criteria (unsaponifiables, insolubles, iodine value, and
moisture) are consistent with characteristics of crude corn oil derived from conventional corn
refineries (see Table 1).

Table 1. Crude Corn Qil Acceptance Criteria

Crude corn oil from Corn QOil ONE’s acceptance
Criteria conventional corn refineries ' criteria for crude corn oil 2
Free fatty acids (as Oleic) | 3 —5% Max 20%*
Unsaponifiables Max 2% Max 2.5%
Insolubles -- Max 0.5%
Iodine Value 120 -132 Min 115
Moisture 0.5-1% Max 1%

* FFA acceptance limit is higher than in crude corn oil from conventional corn refineries, but the CO1™ process is able to remove

>95% of the FFA

1.  USDA Commodity Requirements, BOT1, Bulk Oil and Tallow for Use in Export Programs, Effective Date 09/01/05; USDA,
Announcement BO8, Purchase of Crude Degummed Soybean Oil, Crude Corn Oil and Crude Sunflower Seed Oil For Use in
Export Programs, Effective 1/20/99.

2. AFOA Rule 6E :Trading rules for Distiller’s Corn Oil recovered from the alcohol manufacturing process

To ensure the crude corn oil (the starting material in the production of COZ corn oil) is suitable
for further processing into edible corn oil, Corn Oil ONE has also established acceptance limits
for antibiotics, mycotoxins, metals, pesticides, and other potential chemical impurities (see Table

1707774.000 - 1696
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2). The rationale for these limits are detailed in Appendix A. The five antibiotics
(Virginiamycin, Erythromycin, Penicillin G, Tetracycline and Tylosin) that may be used in
ethanol production according to a report by the US Grains Council are included in the crude corn
oil acceptance limits.?

Table 2. Crude Corn QOil - Contaminant Acceptance Limit

Criteria | Acceptance Limit | Method
Antibiotic residues
Virginiamycin Not detected (LOD = 0.05 ppm)
Erythromycin Not detected (LOD = 0.05 ppm)
Penlcllhn'G Not detected (LOD = 0.05 ppm) FDA LIB (4438)
Tetracycline Not detected (LOD = 0.05 ppm)
Tylosin Not detected (LOD = 0.05 ppm)
Mycotoxins
Aflatoxin (total) <20 ppb AOAC 2008.2
Fumonisin (total) <2 ppm AOAC 2008.2
Deoxynivalenol (DON) <Ippm AOAC 2008.2
Metals <0.1 ppm ICP-MS
Arsenic
Cadmium
Lead
Mercury
Pesticides 40 CFR§180: Tolerances and USDA FSIS method
exemptions for pesticide and chemical | CLG_HECI
residues in food.
Other chemical impurities | 0.025 ppm (25 ppb) Mass balance calculation

LOD = limit of detection

Compliance Assessment

In order to ensure supplier’s compliance, with its acceptance criteria for the input crude corn oil,
Corn Oil ONE has established a standard operating procedure (SOP) that lay out the acceptance
criteria for incoming crude corn oil (Tables 1 and 2 above) and specifies compliance steps
concerning sampling and testing procedures for crude corn oil, as well as assessment procedures
to ensure compliance with its acceptance limit for chemical impurities (see Appendix B).

Corn Oil ONE’s testing of incoming crude corn oil demonstrates that the incoming crude oil used
to manufacture COZ corn oil complies with the contaminant limits for antibiotics, mycotoxins,
metals and pesticides as specified in its SOP. The COAs for three batches of incoming crude corn

3 https://erains.org/wp-content/uploads/2018/01/Complete-2012-DDGS-Handbook.pdf

1707774.000 - 1696
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Table 4. Processing Aids in Conventional Oil RBD Steps Used by Corn Oil ONE

Chemicals Function Regulatory Approvals

Sodium Hydroxide | pH Control Agent 21 CFR § 184.1763

Citric Acid pH Control Agent, 21 CFR § 184.1033
Preservative

Phosphoric Acid pH Control Agent 21 CFR § 182.1073

Bleaching Earth Purification and Deodorization | 21 CFR § 184.1155

Silicon Dioxide Purification and Deodorization | 21 CFR § 172.480

Diatomaceous Filter Aid SCOGS Report#61; ID Code:61790-53-2
earth
Filters (Cellulose) | Various separation steps 21 CFR § 177.2260

throughout the process

Removal of Impurities During Processing Steps

As earlier described, crude corn oil from the dry grind ethanol plant process contains non-oil
impurities such as FFA, color pigments, trace metals, sterols, tocopherols, squalene and oxidation
products that can adversely affect appearance, stability and flavor of the oil. These impurities can
be removed by conventional RBD processes that are used on the production of conventional
edible vegetable oil.

The CO1™ process (Phase 1), the steps prior to the conventional RBD process (Phase 2),
removes much of the FFA content. Also, during the neutralization step of the CO1™ process,
antibiotics and mycotoxins, if present, are unstable and will be removed. Given Corn Oil ONE’s
strict acceptance limit for incoming crude corn oil, the presence of chemical impurities is not
expected. However, in the unlikely event that they are present in the crude corn oil, they will be
completely removed from corn oil due to their thermophysical and chemical properties during the
conventional RBD process The potential for removal of these contaminants, as described below,
provides added assurance that the finished COZ corn oil would be free of unwanted contaminants
and safe for consumption.

The thermophysical and chemical properties of mycotoxins and antibiotics and their fate through
the processing steps of crude corn oil, i.e. the CO1™ and conventional RBD processing steps, are
detailed in Appendix E. Below is a brief description of the removal of potential contaminants
during key processing steps.

Crude Oil Neutralization: The first step in producing edible corn oil is neutralization where the
FFAs present in the crude corn oil are removed by neutralizing them with a base such as sodium
hydroxide to form soaps at a temperature between 155°F and 165°F. These soaps are insoluble in
the oil and are readily separated from the corn oil through decantation. In this process the crude
corn oil is mixed with a stoichiometric amount of sodium hydroxide in the presence of ethyl
alcohol which serves as a solvent in aiding separation of soaps from the corn oil. Antibiotics and

1707774.000 - 1696
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mycotoxins, if present, will be removed in this separation step due to their selective solubility in
the water and ethyl alcohol phase. Any residual soaps are removed by a water wash process or by
treating with citric acid. Neutralized corn oil is then dried to remove any residual ethanol from
the neutralization process at temperatures between 235°F and 245°F and a pressure of 200
mmHg. Final residues of ethanol are stripped from the oil with steam at a temperature of 265°F
and pressure of 200 mmHg.

Degumming, Drying, Refining, and Water Wash: This step of processing involves the addition of
phosphoric or citric acid at temperatures of 140-150°F, and usually requires a mixing residence
time of 30-40 minutes. The degummed oil is then refined with an 11% caustic solution at 165°F
with a residence time of 8-12 minutes. A centrifuge is often used to separate the soap and water
solution from the oil. Lastly, the oil is then washed with 5-8 weight percent water for 8-10
minutes at a temperature of 190-195°F, and the wash water is separated from the oil. After the
initial chemical treatment is complete, the oil is then dried at a temperature of 185-190°F and a
pressure of 50 mmHg. Antibiotics, mycotoxins and other chemical impurities, if present, are
purged in this water washing step due to their selective solubility in the water phase.

Winterization: An additional optional step that may be employed prior to bleaching and
deodorization is fractioning, also known as winterization, in which the crude corn oil is cooled to
a temperature of 40°F and centrifuged or filtered with nylon filters to obtain crude corn oil that
flows easily at room temperature and maintains a transparent clear liquid appearance at low
temperatures. Although usually preceding bleaching and deodorization, winterization can also be
performed subsequent to any of those steps. The optional winterization step is customer-driven
and conducted at the customer’s request.

Bleaching: Neutralized corn oil from the step above is then bleached to remove any color
pigments such as carotenoids, lutein, zeaxanthin, and chlorophyll. In this process the neutralized
corn oil is heated to 235°F and then mixed with natural bleaching clays in amounts of 1 to 2
weight percent. Any residual mycotoxins are adsorbed into the bleaching clays at this step of
processing. This mixture is then filtered through a filter press consisting of metal filter media to
obtain bleached corn oil. In addition to the color pigments, bleaching also removes trace metals,
phospholipids and oxidation products.

Deodorization: Deodorization is the final mandatory step in the process producing edible corn
oil where the corn oil is subjected to steam distillation to remove odor-causing substances. In this
process corn oil is subjected to high temperatures between 465°F and 485°F and vacuum at a
maximum of 5 mmHg to evaporate all odoriferous substances. The high temperature conditions
of deodorization will purge any remaining mycotoxins, antibiotics and other chemical impurities,
if present, using a steam stripping process. Sparge steam is added at a rate of 1.0 to 1.5 weight
percent of the oil feed. The resulting deodorized oil is bland and almost tasteless. Antioxidants
can be optionally added at this step.

Effective removal of antibiotics via the processing steps as discussed above is documented in one
sample of crude corn oil that contained erythromycin above the LOD. Although rejected as raw
input material, it was subjected to the CO1™ and conventional RBD processes to show that these
processes are effective in removing any residual antibiotics that may be present (see COA in
Appendix F). From reviewing the molecular structures and physical and chemical properties, all
the 5 antibiotics have high solubilities in polar solvents such as water, ethanol, methanol and low
solubilities in non-polar solvents such as hexane. Erythromycin, Tylosin, Penicillin have higher
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solubility in water and Virginiamycin and Tetracycline have higher solubility in ethanol. Ethanol

and water are used as co-solvents in the CO1 process and further the oil from this process is
subjected to a water wash step in the conventional refining process. Therefore, all the 5
antibiotics will be removed during the CO1 process and the conventional refining process to
below their limits of detection. In addition to the above process steps, bleaching and
deodorization processes can further remove any residues.

Specifications

Specifications for COZ corn oil are presented in Table 5. Specifications for COZ corn oil meet
the Food Chemicals Codex specifications for corn oil (unhydrogenated) (FCC Vol 11).

Table 5. Specifications for COZ Corn Oil

Parameter FCC* COZ Corn Oil Analytical Method

Color NMT 5.0 red NMT 5.0 red AOCS-Wesson

Appearance | memmemeee- Pale Yellow Liquid | Visual

Water NMT 0.1% NMT 0.1% AOCS Ca 2¢-25

Free Fatty Acids (as oleic) NMT 0.1% NMT 0.1% AOCS Ca 5a-40

Iodine Value 120-130 120-130 AOCS Cd 1-25

Linolenic Acid NMT 2% NMT 2% High Resolution Capillary
Gas Chromatography

Peroxide Value NMT 10 mEq /kg | NMT 10 mEq /kg | AOCS Cd 8b-90

Unsaponifiable Matter NMT 1.5% <1.5% AOCS Ca 6a-40

Fatty Acid Composition

<14 <0.1% <0.1%

14:0 <1.0% <1.0%

16:0 8.0-19% 8.0-19%

16:1 <0.5% <0.5%

18:0 0.5-4.0% 0.5-4.0%

18:1 19-50% 19-50%

18:2 38-65% 38-65%

18:3 <2% <2.0% AOAC996.06

20:0 <1% <1.0%

20:1 <0.5% <0.5%

22:0 <0.3% <0.3%

22:1 <0.1% <0.1%

24:0 <0.4% <0.4%

Impurities

Arsenic NMT 0.5 mg/kg DIN EN

E::;mum VT 0T meke NMT0-Tmeke | 13805714083/ Atomic
Absorption method

Mercury --

Microbiological
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Parameter FCC* COZ Corn Oil Analytical Method
Total Aerobic Count | = =—=mmem——- <10 cfu/g AOAC 990.1
Yeasts | e <10 cfu/g AOAC 997.02
Molds | e <10 cfu/g AOAC 997.02
Escherichia Coli | = —memmemen <10 cfu/g AOAC991.14
Salmonella | meeemeeee- Absent/25g AOAC 2003.09
Enterobacteriaceae | = —=memmeee- <10 cfu/g ISO 21528-2

* Food Chemicals Codex, 11th Edition, corn oil (Unhydrogenated)

COAs for three nonconsecutive batches of COZ corn oil meeting FCC and COZ corn oil
specifications are presented in Appendix G. The data from these three batches confirming
compliance with specifications are also summarized below in Table 6.

Table 6. Batch Data Confirming Compliance with Specifications for COZ Corn QOil

Parameter Specification Batch Data
Batch # 1 Batch # 3 Batch #5
026303-01 053502-02 052468-02
Color NMT 5.0 Red 4.2R 2.2R 1.IR
Water NMT 0.1% 0.05% 0.07% 0.07%
Free Fatty Acids NMT 0.1% 0.09% 0.06% 0.10%
lodine Value Between 120-130 121.9 123.5 123.3
Linolenic Acid NMT 2.0% 1.08% 0.98% 0.97%
Peroxide Value NMT 10 mEq/kg 1.8 mEq/kg 0.6 mEq/kg 0.4 mEq/kg
Unsaponifiable Matter NMT 1.5% 1.25% 1.15% 1.14%
Fatty Acid Composition
<14 <0.1% <0.01% <0.01% <0.01%
14-0 <1.0% 0.03% 0.03% 0.03%
16-0 8.0-19% 10.34% 10.32% 10.37%
16-1 <0.5% 0.15% 0.14% 0.17%
18-0 0.5-4.0% 1.57% 1.59% 1.54%
18-1 19-50% 27.64% 27.77% 26.53%
18-2 38-65% 51.16% 51.07% 51.61%
18-3 <2.0% 1.08% 0.98% 0.97%
20-0 <1.0% 0.33% 0.33% 0.33%
20-1 <0.5% 0.37% 0.40% 0.38%
22-0 <0.3% 0.12% 0.13% 0.11%
22-1 <0.1% 0.01% <0.01% <0.01%
24-0 <0.4% 0.16% 0.17% 0.16%
Heavy Metals
Lead <0.0lmg/kg | <0.0lmg/kg | <0.01lmg/kg
Arsenic NMT 0.1 mg/kg <0.0lmg/kg | <0.0lmg/kg | <0.0lmg/kg
Cadmium <0.0lmg/kg | <0.0lmg/kg | <0.0lmg/kg
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Parameter Specification Batch Data
Batch # 1 Batch # 3 Batch # 5
026303-01 053502-02 052468-02
<0.0lmg/kg | <0.0lmg/kg | <0.01mg/kg
Microbiological Specifications
Total Aerobic Count <10 cfu/g <10 cfu/g <10 cfu/g <10 cfu/g
<10 cfu/g <10 cfu/g <10 cfu/g <10 cfu/g
<10 cfu/g <10 cfu/g <10 cfu/g <10 cfu/g
Escherichia Coli <10 cfu/g <10 cfu/g <10 cfu/g <10 cfu/g
Salmonella Absent/25g Not detected | Not detected | Not detected
Enterobacteriaceae <10 cfu/g <10 cfu/g <10 cfu/g <10 cfu/g
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Part 3. Dietary Exposure

Proposed Use and Level

COZ corn oil derived from distillers corn oil using the CO1™ process and conventional refining
processes is intended to be used as edible corn oil. Its use will be substitutional to other edible
corn oil products in the US market.

Estimated Daily Intake

Since the use of COZ corn oil will be substitutional to other edible corn oil products in the US
market, the estimated daily intake for corn oil based for the US population was developed and
detailed in Appendix H.
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Part 4. Self-Limiting Levels of Use

COZ corn oil is intended to be used as edible corn oil. Its use will be substitutional to other edible
corn oil products in the US market. We are not aware of technological or palatable issues
associated with the proposed use levels. Self-limiting levels of use are not applicable to this

notice.
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Part 5. Experience Based on Common Use in Food before
1958

The conclusion of GRAS status of COZ corn oil derived from distillers corn oil and intended to
be used as edible corn oil was based upon scientific procedures. Experience based on common
use in food before 1958 is not applicable to this notice.
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Part 6. Narrative

Corn is indigenous to the western hemisphere. It is suggested that corn has been cultivated by
man for over 5,000 years. Corn was refined beginning in the mid-1800’s into starches,
sweeteners and cooking oils. Corn oil was used or blended with animal fats for frying and baking
in both the home and institutional business. Corn oil has been an accepted commodity by
consumers for over 100 years. Its main use is in cooking where high smoke point makes refined
oil a valuable frying oil. It is also the key ingredient in some margarine.

COZ corn oil is intended to be used as edible corn oil and its use will be substitutional to other
edible corn oil products in the US market. The safety of COZ corn oil is established based on the
suitability of the raw material ingredient, mainly the crude corn oil feedstock, the manufacturing
process that removes all potential impurities, mainly the the CO1™ and conventional oil refining
steps, resulting in COZ corn oil that is equivalent to edible corn oil.

COZ Corn Oil Equivalent to Edible Corn Oil

» Safety of Edible Corn Oil

Corn oil is a food with a long history of use in the U.S. food supply (Corn Refiners Association,
2006). Nearly all of the corn oil produced is refined for the food industry and direct use by
consumers. The principal food uses of corn oil include salad and cooking oil, margarine, blends
of butter, mayonnaise and emulsion type salad dressings. Corn oil is used as an oil ingredient in a
variety of packaged and restaurant foods, including spaghetti sauce, potato chips and snack foods,
French fries and breaded foods, baking mixtures, frosting and whipped toppings, crumb coating
for meat and poultry, and baked goods (Corn Refiners Association, 2006).

While not as widely used as some vegetable oils, corn oil is also used in infant formulas globally
and in select products available in the U.S. marketplace. The available literature also indicates
that corn oil was commonly used in infant formulas in the U.S. as recently as the late 1990s. The
LSRO Expert Report (1998), for example, lists corn oil, along with soy and high-oleic safflower
and sunflower oils, as the most commonly used sources for unsaturated fatty acids in infant
formula and is used in combination with coconut or palm oil. Corn oil was traditionally used
rather than soy oil in powdered formulas as the lower concentration of a-linolenic acid in corn oil
was less susceptible to oxidative degradation (Ponder et al., 1992). The recent published
literature also includes references to use of corn oil in extensively hydrolyzed and reduced
mineral infant formulas produced in the U.S. (summarized by Green Corkins and Shurley, 2016).

Corn oil is used as a vehicle to administer unpalatable or volatile chemicals to alter the dietary fat
levels in long-term toxicity and carcinogenicity studies in rodents. Control male rats receiving a
corn oil vehicle have been shown to have a higher incidence of pancreatic proliferative lesions
and a lower incidence of mononuclear cell leukemia than untreated control males (NTP, 1994).
Corn oil is not mutagenic in Salmonella typhimurium strains TA97, TA98, TA100, or TA1535,
with or without S9 (NTP, 1994). Based on a study comparing the effects of various
concentrations of safflower (very high in polyunsaturated fat), corn oil (high levels of
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polyunsaturated and monounsaturated fats), and tricaprylin (high in saturated medium-chain fatty
acids) (tricaprylin) on the incidence and pattern of neoplasms in the F344/N rat, it was concluded
that safflower oil and tricaprylin do not offer significant advantages over corn oil as a gavage
vehicle in long-term rodent studies (NTP, 1994).

In a large number of human studies corn oil diets have been shown to significantly lower elevated
blood pressure. These observed beneficial effects of corn oil lead to a submission of a qualified
health claim petition — Corn Oil and Corn Oil-Containing Products and a Reduced Risk of Heart
Diseases (Docket No. 2006P-0243). In the petition, it was asserted that under 21
CFR§101.14(b)(3)(1), corn oil provides taste, aroma and nutritive value as established by
compositional data from the USDA, a monograph for corn oil from FCC, and the presence of
linolenic acid, an essential fatty acid, and that corn oil is GRAS because of its long history of
widespread use. Based on the review of the scientific evidence in the petition, FDA concluded
that there is sufficient scientific support for a qualified health claim for corn oil (FDA, 2007).

» Coz Corn Oil is Equivalent to Edible Corn Qil

As described earlier, COZ corn oil meets the FCC specifications for corn oil (unhydrogenated)
(FCC Vol 11). Its specification limits for metals are well below the FCC specifications (see
COAs in Appendix G).

Nutrient data

Fatty Acids

Corn oil is a mixture of triglycerides including saturated and unsaturated fatty acids. Typical
corn oil processing includes refining, bleaching, and deodorizing steps which substantially
remove free fatty acids, phospholipids, color, odor, and flavor components, as well as
miscellaneous other non-oil components. Food grade specifications for corn oil include limits on
physical and chemical properties of the oil as well as fatty acids.

The FCC specifications for the predominant fatty acids in corn oil (present at >1%), the CODEX
standards for these fatty acids, the fatty acid composition of typical corn oil in the US food supply
(per 100 g oil and per 100 g fatty acids), and mean concentrations of the fatty acids in COZ corn
oil that is the subject of this GRAS evaluation are summarized below (Table 7). The predominant
fatty acids in food-grade corn oil include linoleic acid and oleic acid, followed by palmitic acid,
stearic acid, and linolenic acid. Collectively, these five fatty acids typically account for more
than 90% of corn oil by weight. The composition of the COZ corn oil is consistent with that of
typical corn oil.
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Table 7. Fatty Acid Composition of Typical Corn Oil and COZ Corn OiIl

USDA*
USDA®* per 100 g CODEX
per 100 g fatty acid per 100 g FCC COZ Corn Oil

Nutrient oil (04518) (04518) fatty acid Specification Mean]®
Total fat 100 - - -

Total fatty acids 95.201 100 - 92.91%
C16:0 (palmitic acid) 10.579 11.012 8.6-16.5 8.0-19.0% 10.34%
C18:0 (stearic acid) 1.848 1.924 ND-3.3 0.5-4.0% 1.57%
C18:1(oleic acid) 27.333 28.452 20.0-42.2 19-50% 27.31%
C18:2 (linoleic acid) 53.515 55.706 34.0-65.6 38-65% 51.28%
C18:3(linolenic acid) 1.161 1.209 ND-2.0 <2.0% 1.01%

aUSDA National Nutrient Database for Standard Reference, corn oil (04518). Total fatty acids represented by sum of saturated,
monounsaturated, and polyunsaturated fatty acids. Values for C18:1, C18:2, and C18:3 correspond to data reported for

undifferentiated form.

Y Mean of three representative samples (see Table 4 for data from each sample)

Phytosterols

Vegetable oils typically contain phytosterols, which are compounds structurally similar to
cholesterol. The most abundant phytosterols in both plants and the human diet are p-sitosterol,
campesterol, and stigmasterol. Based on data from CODEX (CODEX 2017), typical corn oil
contains 700 to 2210 mg total sterols per 100 g oil with cholesterol accounting for less than 1% of
total sterols. The predominant sterols in typical corn oil include B-sitosterol, campesterol, and
stigmasterol. Data from the USDA indicate that B-sitosterol, campesterol, and stigmasterol
account for approximately 661, 241, and 80 mg per 100 g oil, respectively, or approximately 982
mg phytosterols (USDA 2018). Phytosterols in COZ corn oil are comparable to levels in
conventional corn oil as summarized in Table 8

Table 8. Total Sterols and Percentages by Phytosterol in Typical Corn Oil as Compared to COZ

Corn Ol
Phytosterol Phytostel.'ols per 100 .g Oil and Percent Contribution‘ by Type
Typical Corn Oil** COZ Corn Oil*

Total sterols (mg/100 g) 700-2,210 1,410
Cholesterol, % <1% <1%
Campesterol, (mg/100g) 241 196

Stigmasterol (mg/100g) 80 74
Beta-sitosterol (mg/100g) 661 722

Others, % ND-2.4 0.4%

Vitamins

Typical corn oil is a source of fat-soluble vitamins, including approximately 14.3 mg vitamin E
(alpha-tocopherol) per 100 g oil and 1.9 pg vitamin K (phylloquinone) per 100 g oil (USDA,
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2018). Similarly, COZ corn oil has 19.3 mg vitamin E (alpha-tocopherol) per 100 g oil and <1
ug vitamin K (phylloquinone) per 100 g oil (see Appendix G for certificate of analysis).

Stability data

There are numerous factors that influence the stability of oil including the fatty acid composition
of the oils and storage temperature of the oil. Based on the fatty acid profile of the COZ corn oil,
it is reasonable to assume that the COZ corn oil would have a stability profile similar to that of
other edible corn oil in the marketplace. Stability testing for COZ corn oil was conducted under
both accelerated and ambient conditions. The results showed that COZ corn oil is stable under
ambient conditions. When exposed to heat under accelerated conditions, concentrations of
oxidation products such as hydroperoxides (measured as peroxide value, PV) and decomposed
hydroperoxides (measured as anisidine value, AV) in the oil increased, which is consistent with
the response of corn oil subjected to heat as reported in the literature (Halvorsen and Blomhoft
2011). The complete stability study reports for the accelerated shelf-life condition for the
duration of 91 days and for the ambient shelf-life condition for 273 days are provided in
Appendix I. The available data demonstrate stability through 273 days at ambient condition.

Safety Conclusion

Corn Oil ONE has established acceptance criteria for the incoming crude corn oil (i.e., the
distillers corn oil and starting material in the production of COZ corn oil) to ensure its suitability
for further processing via the CO1™ and RBD process into edible corn oil. The unsaponifiables,
insolubles, iodine value, and moisture acceptance criteria are consistent with characteristics of
crude corn oil derived from conventional corn refineries. The FFA acceptance limit is higher
than it is in crude corn oil from conventional corn refineries, but the CO1™ process is able to
remove the FFA. In order to ensure that the crude corn oil is suitable for further processing, Corn
Oil ONE has established strict acceptance limits for antibiotics, mycotoxins, metals and
pesticides, as well as other chemical impurities in the incoming crude corn oil. Also, to assure
compliance with its acceptance criteria, standard operating procedures for new supplier
certification and periodic testing of crude corn oil are also implemented.

The CO1™ process, the steps prior to the conventional RBD process, remove much of the FFA
content. Also, during the neutralization step of the CO1™ process, antibiotics and mycotoxins, if
present, are unstable and will be removed. Given Corn Oil ONE’s strict acceptance limit for
incoming crude corn oil, the presence of chemical impurities is not expected. However, in the
unlikely event that they are present in the crude corn oil, they will be completely removed from
corn oil due to their thermophysical and chemical properties during the conventional RBD
process. The removal of these contaminants during these processing steps provides added
assurance that the finished COZ corn oil would be free of unwanted contaminants and safe.

Corn oil is a food; humans and animals consume corn oil as a component of the diet and it is safe.
COZ corn oil derived from distillers corn oil by the CO1™ process and conventional RBD
processes is equivalent to conventional corn oil. COZ corn oil meets FCC specifications. It is
nutritionally equivalent to conventional corn oil based on fatty acid, phytosterol, and vitamin
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profiles. The stability of COZ corn oil under both accelerated and ambient testing conditions is
consistent with the stability of standard corn oil.

Thus, the proposed use of COZ corn oil as edible corn oil, as substitutional to other edible corn
oil in the US market, is safe.

Discussion of Information Inconsistent with GRAS Determination

Corn Oil ONE is not aware of information that would be inconsistent with a finding that the
proposed use of COZ corn oil as edible corn oil, meeting appropriate specifications specified
herein and used according to cGMP, is safe and GRAS.

Basis for Conclusion that there is Consensus Regarding Safety

A GRAS Panel consisted of the following individuals: Richard W. Lane, Ph.D., DABT (Lane
Consulting), Nadine R. Sahyoun, Ph.D. (Professor, Nutrition and Food Science, University of
Maryland), and Stanley M. Tarka, Jr., Ph.D., FATS (The Tarka Group, Inc. and Adjunct
Associate Professor, The Pennsylvania State University College of Medicine, critically evaluated
Exponent’s safety documentation (the dossier) and other available data and information that the
members of the GRAS Panel believed to be pertinent to the safety of the proposed use of COZ
Corn Oil. The GRAS Panel convened on April 25, 2019 via teleconference and independently,
jointly, and unanimously concluded that COZ Corn Oil, produced consistent with current good
manufacturing practice (¢cGMP) and meeting the specifications as presented in the supporting
dossier described above, is safe for use as edible corn oil in conventional foods. The GRAS
Panel further concluded unanimously that the intended use of COZ Corn Oil as edible corn oil in
conventional foods is GRAS based on scientific procedures. It is also the unanimous consensus
opinion of this GRAS Panel that other qualified experts would concur with these conclusions.
The GRAS Panel Signed Consensus Statement is located in Appendix J.

The intended use of COZ corn oil as edible corn oil has been determined to be safe through
scientific procedures as set forth in 21 CFR§170.30(b), thus satisfying the so-called “technical”
element of the GRAS determination. Because this safety evaluation was based on generally
available and widely accepted data and information, it also satisfies the so-called “common
knowledge” element of a GRAS determination.
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Appendix A. Crude Corn Oil Acceptance Criteria
Rationale

Antibiotics Residue

The acceptance criteria for antibiotics are non-detects based on the limit of detection (LOD) of
0.05 ppm. (FDA LIB 4438). The following assessment was conducted to provide support that a
non-detection at the LOD 0.05 ppm is safe:

Based on 21 CFR §556.750, the ADI for virginiamycin is 250 pg/kg bw/day.
JECFA (2006) established an ADI of 0—0.7 pg/kg bw for erythromycin
JECFA (1998) established an ADI of 30 pg/p/d for penicillin G.

Based on 21CFR §556.750, the ADI for tetracycline is 25 pg/kg bw/day
JECFA (2008) established an ADI of 0-30 ug/kg bw for tylosin.

e o6 o o o

Assuming that the daily intake of corn oil of 6g/day (see EDI in Appendix H) is exposed at
the LOD of 0.05 ppm, for a 60 kg bw the EDI would be 0.005 ng/kg bw/day. This is well
below the ADIs for these antibiotics. Therefore, there is an ample margin of safety when
there is no detection at the LOD of 0.05 ppm in the crude corn oi.

Mycotoxins

The acceptance criteria for mycotoxins were based on US FDA guidance levels (FDA 2001, FDA
2000, FDA 2010) and limits for mycotoxins:

Fumonisin (B1, B2, B3) (FDA 2001)* Guidance Level (ppb)
Degermed dry milled corn products (e.g. flaking grits, corn 2000

meal, corn flour with fat content of <2.25 %, dry weight basis)

Cleaned corn intended for popcorn 3000
Whole or partially degermed dry milled corn products (e.g. 4000

flaking grits, corn meal, corn flour with fat content of <2.25
%,dry weight basis); dry milled corn bran; cleaned corn
intended for mass production

Aflatoxin (total) (FDA 2001)° Maximum Level (ppb)
All foods except milk 20
Deoxynivalenol (DON) (FDA 2010)° Guidance level (ppb)
Finished wheat product consumed by humans 1000

4 https://www.fda.gov/Food/GuidanceRegulation/GuidanceDocumentsRegulatoryInformation/ucm 10923 1.htm

5 https://www.fda.gov/Food/GuidanceRegulation/GuidanceDocumentsRegulatoryInformation/ucm077969.htm

¢ https://www.fda.gov/Food/GuidanceRegulation/GuidanceDocumentsRegulatorylnformation/ucm120184.htm

1707774.000 - 1696
34



35



Appendix B. Corn Oil One Standard Operating Procedure
— Acceptance Criteria, Sampling and Testing Procedure
for Crude Corn Qil
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CORN-CB-

SOP # QC-0100
Corn Oil One .
Document Revision# 6
Implementation Date: = 2/22/2019
SOP Owner- Cormn Qil One Last RewewedlUpdate: 10/8/2019
Operations Date:
. | Ryan
Approval By: Steuben

Standard Operating Procedure (Corn Oil One Acceptance Criteria)

1. Purpose

The purpose of this procedure is to define the acceptance criteria and testing
protocols for raw materials at the Corn Oil One plant in Council Bluffs.

2. Scope

This procedure is applicable to Corn Oil One operations and laboratory personnel.

3. Responsibilities

Quality Management is required to:
e Determine the extent and scope of testing
e Review tolerances levels annually
e Ensure that the program is adhered to
Operations is required to:
e Follow the regular testing protocol and probation testing protocol for receiving
material
e Receive the material and document their checks and inspections
Lab is required to:
e Follow testing protocol for pesticides, antibiotic residues, and mycotoxins
¢ Communicate results of probation testing to Operations and Purchasing
e Communicate non-conformances to Quality Management and Purchasing
Purchasing is required to:
e Ensure suppliers are aware of acceptance criteria and tolerance levels
¢ Communicate any non-conformances of the acceptance criteria to suppliers
e Re-evaluate suppliers based on performance and adherence to acceptance criteria

4. Procedure

I. Acceptance criteria
a) Corn Oil One has established acceptance criteria for its suppliers and maintains
a list of approved suppliers who verify that they meet these criteria.
b) A sample is provided and inspected prior to the supplier being approved
and added to the normal testing protocol.
c) Acceptance criteria is outlined in Tables 1 and 2.
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CORN-CB-

SOP # QC-0100
Corn Oil One . .
Document Revision # 6
Implementation Date: = 2/22/2019
SOP Owner- Cormn Qil One Last RewewedlUpdate: 10/8/2019
Operations Date:
. Ryan
Approval By: Steuben
Table 1 Acceptance criteria for Crude Corn QOil
L Corn Oil One’s acceptance criteria
Criteria .
for crude corn oil
Free fatty acids (as Oleic) Max 20%
Unsaponifiables Max 2.5%
Insoluble Matter Max 0.5%
lodine Value Min 115
Moisture Max 1%
Table 2 Crude Corn Qil - Contaminant Acceptance limit
Criteria Acceptance Limit* Method

Antibiotic Residues

Virginiamycin

Not detected (LOD = 0.05 ppm)

Erythromycin

Not detected (LOD = 0.05 ppm)

Penicillin G

Not detected (LOD = 0.05 ppm)

Tetracycline

Not detected (LOD = 0.05 ppm)

FDA LIB (4438)

chemical residues in food.

Tylosin Not detected (LOD = 0.05 ppm)

Mycotoxins

Aflatoxin (total) <20 ppb

Fumonisin (total) <2 ppm AOAC 2008.2

Deoxynivalenol (DON) <1ppm
Metals
Arsenic
Cadmium <0.1 ppm ICP-MS
Lead
Mercury
40 CFR 180: Tolerances and

Pesticides exemptions for pesticide and USDA FSIS method CLG_HEC1

Other chemical impurities

<0.025ppm (or 25 ppb)

Mass Balance Calculation

*see Appendix A of GRN. Crude Corn Oil Acceptance Criteria Rationale
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II1.

d)

f)

g)

CORN-CB-

SOP # QC-0100
Corn Oil One .
Document Revision# 6
Implementation Date: = 2/22/2019
SOP Owner- Cormn Qil One Last ReviewedlUpdate: 10/8/2019
Operations Date:
. Ryan
Approval By: Steuben

Prior to approving a supplier, specific chemical impurities identified through
the supplier verification process shall have their regulatory status confirmed.
If they do not have proper regulatory status, the chemical properties,
thermophysical properties, inclusion rates, and plant addition location will be
identified for each disclosed compound by the supplier. This shall only include
compounds that come into contact with processing streams that predicate
corn oil separation in their production process.

Once identified, the inclusion (addition) rates for chemical impurities shall be
used to perform a by-difference, steady-state, compositionally conservative
material balance calculation on the supplier’s distillers corn oil process. This
calculation shall assume a proportional split of chemical impurities based
exclusively on the mass fractions and stream ratios around process unit
operations that contact distillers corn oil production streams. The final
chemical impurity concentration calculated from this will be compared to the
acceptance limit of 25 ppb in the crude corn oil.

The thermophysical and chemical properties of the identified chemical
impurities shall then be vetted through a compound specific process fate
(whether the specific impurity changes its chemical form) and purge
(whether the specific impurity is removed and/or concentrated via a process
step) assessment.

The analysis from the mass balance and fate and purge assessment for the
supplier’s process shall be permanently associated with the supplier and
recorded in plant’s Quality Control and Quality Assurance information on the
secured company controlled documents drive. Through the supplier
verification program, suppliers understand, and are responsible for
contacting Corn Qil One in the event that there is a change to their distillers
corn oil process. Additionally, suppliers are re-evaluated on an annual basis to
verify that there has been no update to their distillers corn oil process.

Raw material inspection

a)

b)

c)

d)

e)

All purchased material which influences the manufacture of, or is intended for
use as part of, deliverable products is subject to inspection and testing by
receiving personnel.
Upon receipt of raw material; receiving personnel verify the origin
quantity, and inspect all trailers for signs of tampering or damage.
If all checks and inspections are satisfactory, receiving personnel signs the
delivery receipt. All shortages or damage is documented on all copies of the
delivery receipts.
Raw materials are verified against the purchase order, packing slips, and are
visually examined.
All receiving inspections are logged and filed along with provided supplier
paperwork.

Page 3 of §
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CORN-CB-

SOP # QC-0100
Corn Oil One .
Document Revision# 6
Implementation Date: = 2/22/2019
SOP Owner- Cormn Qil One Last ReviewedlUpdate: 10/8/2019
Operations Date:
. Ryan
Approval By: Steuben

III. Regular testing protocol

a) A combination of on-site and off-site testing is performed to verify that the
acceptance criteria listed in Table 1 and Table 2 is being met as part of the
regular testing protocol.

b) Samples retained from incoming raw material will be used in conjunction with
monthly and yearly feedstock tank testing to identify suppliers that are not in
conformance with acceptance criteria.

¢) On a monthly and yearly basis a random feedstock tank sample is taken before
the tank is processed. This sample is sent for third party analysis. See table 3.

d) The feedstock tank selected for random sampling will not be currently in
process

e) If one or more criteria is out of the acceptance specification, retained samples
of the individual shipments are sent for third party analysis.

Table 3 Regular testing Protocol

Sample Tests
Every incoming Feedstock load FFA, Moisture, screen for insolubles & unsaponifiables
Monthly Random sampling of Chemical Impurities, lodine value, Antibiotic Residues,
feedstock Mycotoxins, total MIU
Yearly Random sampling of
feedstock Metals, Pesticides

f) Corn Oil One utilizes its Process Inventory Management System (PIMS) to trace
the contents of its feedstock holding tanks to individual incoming raw material
loads.

g) Retained samples from individual raw material loads are tracked and managed
by the Laboratory Information Management System (LIMS). Testing results are
also recorded using the LIMS software.

h) After third party analysis of the retained samples, individual supplier(s) found to
be outside of specification for pesticides, and/or mycotoxins, and/or
antibiotic residues will be reported as a non-conformance. A non-conformance
report will be filled out and action will be explained in the report. This supplier will
also be on probation, and be subjected to the probation testing protocol.

IV. Probation testing protocol

a) All new materials are sent in for 3™ party testing for pesticides, Antibiotic
residues, and mycotoxins.

b) If the sample conforms to Corn Oil One acceptance criteria, the supplier
will move into the regular testing protocol.

c) If a sample fails Corn QOil Ones acceptance criteria for pesticides, antibiotic

Page 4 of §
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CORN-CB-

SOP # QC-0100
Corn Oil One . .
Document Revision# 6
Implementation Date: = 2/22/2019
SOP Owner- Cormn Qil One Last RewewedlUpdate: 10/8/2019
Operations Date:
. Ryan
Approval By: Steuben

residues, or mycotoxins, the supplier will be on probation.

d) When a supplier goes on probation:

1. Purchasing will communicate to supplier they are on probation for the
specification not in conformance.

2. Operations will unload material directly into off spec tank.

3. Operations or lab will send in a sample for 3™ party testing of the
violated specification

4. Lab personnel will communicate to Operations and Purchasing the
results
i. Below acceptance criteria- approved to be processed
ii. Above acceptance criteria- hold for non-conformance & further

instruction by upper management.

e) For pesticide probation, supplier cannot be removed from the probation testing
protocol until the supplier receives 5 consecutive reports for 3™ party lab with
no pesticides detected.

f) For antibiotic and mycotoxin probation, supplier cannot be removed until
the supplier receives 5 consecutive reports for 3 party lab meeting Corn
Oil One acceptance criteria.

5. Revision History

Log ALL revisions into the sections of the table.

Description of Revision Date Revised New Revision #
New 17 FEB 2019 1
Content edits for clarity 5 MAR 2019 2
Content edits for clarity 20 MAR 2019 3
Content edits for clarity 26 MAR 2019 4
Grammar/Layout Update 3 OCT 2019 5
Grammar/Layout Update 8 OCT 2019 6
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Appendix C. Certificates of Analysis for Crude Corn Oil

“Corn 0il” samples tested are the crude corn oil (distillers corn oil) prior to being processed via
CO1 and RBD process into edible corn oil (COZ corn oil).

1707774.000 - 1696
42



Sample no. 434604/13204954
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DIVERSIFIED LABORATORIES, INC.

4150 LAFAYETTE CENTER DRIVE * CHANTILLY, VIRGINIA 20151 * (703) 222-8700

@ ertificate of Dunlysis

Submitted by: CORN OIL ONE
Sample: CORN OIL
Client Date: 03/19/2019
Date Received: 03/20/2019
Analysis Requested: LIPID ANALYSIS

FREE FATTY ACIDS (%) 11.78

MOISTURE (%) 0.38

INSOLUBLE MATTER (%) 0.10

UNSAPONIFIABLE (%) 217

TOTAL MIU (%) 2.65

IODINE VALUE (#) 123.26
Date Processed: 03/20/2019
Date Reported: 3/21/2019

Thomas Scott
Control Number: 434604 Director of Laboratory Services

"Service Through Science”
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DIVERSIFIED LABORATORIES, INC.

4150 LAFAYETTE CENTER DRIVE * CHANTILLY, VIRGINIA 20151 * (703) 222-8700

I ertificate of Bnalysis

Submitted by: CORN OIL ONE
Sample: CORN OIL
Client Date: 03/19/2019
Date Received: 03/20/2019
Analysis Requested: PESTICIDE/PCB SCREEN (mg/kg) CLG_HEC1 (Modified)

ALDRIN N.D. HEPTACHLOR N.D.
CHLORDANE HEPTACHLOR EPOXIDE N.D.
alpha-CHLORDANE N.D. HEXACHLOROBENZENE N.D.
gamma-CHLORDANE N.D. LINURON N.D.
OXYCHLORDANE N.D. LINDANE N.D.
TRANS-NONACHLOR N.D. METHOXYCHLOR N.D.
BIFENTHRIN N.D. METHYL CHLORPYRIFOS N.D.
BHC MIREX N.D.
alpha-BHC N.D. DDT
beta-BHC N.D. p,p'-DDD N.D.
delta-BHC N.D. o,p-DDD N.D.
TOTAL BHC N.D. p,p'-DDE N.D.
CARBOPHENOTHION N.D. o,p'-DDE N.D.
CHLORDENE N.D. p,p'-DDT N.D.
CHLORPYRIFOS N.D. o,p-DDT N.D.
DELTAMETHRIN N.D. TOTAL DDT N.D.
DICHLOFENTHION N.D. PARATHION N.D.
DIELDRIN N.D. PERMETHRIN (SUM OF ALL ISOMERS) N.D.
ENDOSULFAN | N.D. PCB N.D.
ENDOSULFAN I N.D. 1016,1221, 1232, 1242, 1248,
ENDOSULFAN SULFATE N.D. 1254, 1260, 1262, 1268
ENDRIN N.D. RONNEL N.D.
ENDRIN ALDEHYDE N.D. TOXAPHENE N.D.
ENDRIN KETONE N.D. TRANS-NONACHLOR N.D.
FONOPHOS (DYFONATE) N.D.
HBB N.D.

Note: Parts per million, ppm = mg/kg.

Accredited by ISO/IEC 17025 (Accreditation #67126) and the USDA-FSIS Accredited Laboratory
Program for Pesticides and PCBs.

Date Processed: 3/20/2019
Date Reported: 3/20/2019
Control Number: 434604 Thomas Scott

Director of Laboratory Services
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Sample No. 436991/13219931
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DIVERSIFIED LABORATORIES, INC.

4150 LAFAYETTE CENTER DRIVE * CHANTILLY, VIRGINIA 20151 * (703) 222-8700

@ertiticate of Annlysis

Submitted by: CORN OIL ONE
Sample: CORN OIL
Client Date: 04/15/2019
Date Received: 04/16/2019
Analysis Requested: LIPID ANALYSIS

FREE FATTY ACIDS (%) 12.44

MOISTURE (%) 0.46

INSOLUBLE MATTER (%) <0.01

UNSAPONIFIABLE (%) 1.66

TOTAL MIU (%) 2.12

IODINE VALUE (#) 121.02
Date Processed: 04/16/2019
Date Reported: 4/17/2019

Thomas Scott
Control Number: 436991 Director of Laboratory Services

""Service Through Science”
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DIVERSIFIED LABORATORIES, INC.

4150 LAFAYETTE CENTER DRIVE * CHANTILLY, VIRGINIA 20151 * (703) 222-8700

Wextificate of Analysis

Submitted by: CORN

OIL ONE

Sample: CORN OIL

Client Date: 04/15/2019

Date Received: 04/16/2019
Analysis Requested: PESTICIDE/PCB SCREEN (mg/kg) CLG_HEC1 (Modified)

ALDRIN
CHLORDANE

alpha-CHLORDANE N.D.
gamma-CHLORDANE N.D.
OXYCHLORDANE N.D.
TRANS-NONACHLOR N.D.

BIFENTHRIN N.D.
BHC
alpha-BHC N.D.
beta-BHC N.D.
delta-BHC N.D.
TOTAL BHC N.D.
CARBOPHENOTHION N.D.
CHLORDENE N.D.
CHLORPYRIFOS N.D.
DELTAMETHRIN N.D.
DICHLOFENTHION N.D.
DIELDRIN N.D.
ENDOSULFAN | N.D.
ENDOSULFAN I N.D.
ENDOSULFAN SULFATE N.D.
ENDRIN N.D.
ENDRIN ALDEHYDE N.D.
ENDRIN KETONE N.D.
FONOPHOS (DYFONATE) N.D.
HBB N.D.

N.D.

Note: Parts per million, ppm = mg/kg.

Accredited by ISO/IEC 17025 (Accreditation #67126) and the USDA-FSIS Accredited Laboratory Program

for Pesticides and PCBs.

Date Processed:
Date Reported:

Control Number:

4/16/2019
4/16/2019

436991

HEPTACHLOR
HEPTACHLOR EPOXIDE
HEXACHLOROBENZENE
LINURON
LINDANE
METHOXYCHLOR
METHYL CHLORPYRIFOS
MIREX
DDT

p,p'-DDD

o,p'-DDD

p,p'-DDE

o,p-DDE

p,p'-DDT

o,p'-DDT

TOTAL DDT
PARATHION
PERMETHRIN (SUM OF ALL ISOMERS)
PCB

1016,1221, 1232, 1242, 1248,

1254, 1260, 1262, 1268
RONNEL
TOXAPHENE
TRANS-NONACHLOR

Thomas Scott

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

N.D.
N.D.
N.D.

Director of Laboratory Services
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Sample No. DC04-440670/13236636
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DIVERSIFIED LABORATORIES, INC.

4150 LAFAYETTE CENTER DRIVE * CHANTILLY, VIRGINIA 20151 * (703) 222-8700

Wextificate of Analysis

Submitted by: CORN OIL ONE
Sample: SAMPLE ID: DC04
Client Date: 05/17/2019
Date Received: 05/22/2019
Analysis Requested: PESTICIDE/PCB SCREEN (mg/kg) CLG_HEC1 (Modified)

ALDRIN N.D. HEPTACHLOR N.D.
CHLORDANE HEPTACHLOR EPOXIDE N.D.
alpha-CHLORDANE ~ N.D. HEXACHLOROBENZENE N.D.
gamma-CHLORDANE N.D. LINURON N.D.
OXYCHLORDANE N.D. LINDANE N.D.
TRANS-NONACHLOR N.D. METHOXYCHLOR N.D.
BIFENTHRIN N.D. METHYL CHLORPYRIFOS N.D.
BHC MIREX N.D.
alpha-BHC N.D. DDT
beta-BHC N.D. p,p'-DDD N.D.
delta-BHC N.D. o,p-DDD N.D.
TOTAL BHC N.D. p,p'-DDE N.D.
CARBOPHENOTHION N.D. o,p-DDE N.D.
CHLORDENE N.D. p,p'-DDT N.D.
CHLORPYRIFOS N.D. o,p-DDT N.D.
DELTAMETHRIN N.D. TOTAL DDT N.D.
DICHLOFENTHION N.D. PARATHION N.D.
DIELDRIN N.D. PERMETHRIN (SUM OF ALL ISOMERS) N.D.
ENDOSULFAN | N.D. PCB N.D.
ENDOSULFAN I N.D. 1016,1221, 1232, 1242, 1248,
ENDOSULFAN SULFATE  N.D. 1254, 1260, 1262, 1268
ENDRIN N.D. RONNEL N.D.
ENDRIN ALDEHYDE N.D. TOXAPHENE N.D.
ENDRIN KETONE N.D. TRANS-NONACHLOR N.D.
FONOPHOS (DYFONATE) N.D.
HBB N.D.

Note: Parts per million, ppm = mg/kg.

Accredited by ISO/IEC 17025 (Accreditation #67126) and the USDA-FSIS Accredited Laboratory Program
for Pesticides and PCBs.

Date Processed: 5/22/2019
Date Reported: 5/23/2019 1
Control Number: 440670 Thomas Scott

Director of Laboratory Services
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Appendix D. Compliance Assessment Procedure For
Chemical Impurities

For the “other chemical” impurity parameter, to ensure that the crude oil is suitable for further
refinement with the CO1™ and conventional RBD processes to produce edible corn oil, a
chemical use inventory at the dry grind ethanol plant is first carried out. Then a regulatory
compliance check is conducted to identify chemicals present in the corn-ethanol production that
have the appropriate regulatory approvals (i.e., approved for use as food additive, GRAS for its
intended uses, prior-sanctioned, etc.). For chemicals present in the production of corn-ethanol
production that do not pass the regulatory check and they are subject to a chemical survival
assessment based on mass balance calculation and physical/chemical properties to determine a
hypothetical worst-case concentration that could be present in the crude corn oil. These
hypothetical worst-case concentrations are compared to the acceptance limit of 25 ppb for these
chemical impurities. Figure D-1 outlines this stepwise assessment process.

Figure D-1. Compliance Assessment Approach

Compile list of chemical usage
Review regulatory status

Document regulatory For those without regulatory approvals, conduct
approvals chemical survival assessment based on mass
balance calculation and physical/chemical properties

Below “acceptance criteria” Exceed “acceptance criteria”

Accept Reject

Corn Oil ONE’s crude corn oil supplier and partner, [ICM Biofuels, followed the above
assessment step. Starting with a chemical inventory, ICM Biofuels documented the regulatory
status of each chemical used in its production plant (see Table D-1).

Table D-1. Substances in Crude Corn Oil with Regulatory Approval for Use in Food

Function | Substances Regulatory Status

Enzyme Alpha Amylase 21 CFR §172.892 Food starch-modified - includes
reference to enzymes

Enzyme Glucoamylase 21 CFR §172.892 Food starch-modified - includes
reference to enzymes; 21 CFR §173.357 Materials
used as fixing agents in the immobilization of
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Function | Substances Regulatory Status
enzyme preparations - includes reference to
glucoamylase

Enzyme Protease 21 CFR §184.1027 Mixed carbohydrase and protease
enzyme product

Additives | Sulfuric Acid 21 CFR §184.1095 Sulfuric acid

Additives | Caustic Soda 21 CFR §184.1763 Sodium hydroxide (caustic soda)

Additives | Urea 21 CFR §184.1923 Urea

Yeast Ethanol Red Active Dry Yeast | 21 CFR §172.896 Dried yeasts

Feedstock | City Water -

Feedstock | Corn -

Feedstock | Hominy -

Feedstock | Masa Water -

Source: ICM Biofuels

For the chemicals used that do not have the appropriate regulatory status (see Table D-2), ICM,
Inc. conducted a mass balance calculation at ICM Biofuels taking into account physical/chemical
properties where appropriate. All theoretical worst-case concentrations meet Corn Oil ONE’s
acceptance limit (below 25 ppb). It should be noted that these mass balance calculations coupled
with physical/chemical properties provide conservative worst-case estimates based on mass flow

splits at the various points in the process.
Table D-2. Substances in Crude Corn Oil with Mass Balance Calculation
Label Substances Theoretical Maximum
Conc. In Crude Corn Oil
(ppb)
A VOxOUT 70C CO2 Scrubber Chemical 12
B Boiler MP Plus Scale Inhibitor Boiler Chemical 4
C BWT 200 B Alkalinity Builder Boiler Chemical 10
D Oxigon 200 Oxygen Scavenger Boiler Chemical 7
E RLT 19 Condensate Treatment Boiler Chemical 10
F Bulab 8170GR Evaporator Anti-Scalant 20
G FermaSure XL 14
J ProClean PC 106 CO2 Scrubber Cleaner (only used to clean in
shutdown)
K PhiBro AC Clean-in-Place Chemical 1
L PhibroBreak Corn Oil Additive 3

Source: ICM, Inc.

Theoretical mass balance calculation conducted by ICM Biofuels

Additive A is introduced in the CO2 Scrubber. The CO2 Scrubber bottoms are sent to the Cook
Water Tank, which is then used to hydrate corn into mash. The mash is sent to Fermentation. In
the case of poor fermentation, additive G is introduced to the process in a Fermentation Tank.
Once the fermenting process is complete, the contents of the Fermentation Tank (now called
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beer) are sent to the Beer Column. The Beer Column bottoms are sent to centrifuges and the
separated liquid portion, called Centrate, is split between Backset and Thin Stillage. The Thin
Stillage is processed in the Evaporators and part of it is drawn off to extract Corn Oil. So, through
this process flow path, Additive A and G can enter the Corn Oil.

Additive F is introduced to the steam side of the Evaporators. The steam condensate is then sent
to the Boiler. At the Boiler, additives B, C, D, and E are introduced. Steam condensate from the
Evaporators and from other sections of the plant is re-vaporized in the Boiler into steam and sent
back to the process. A portion of the steam is directly injected into the mash in the Cook section
of the plant. The mash then is sent to Fermentation and the process flow path continues the same
as written above, which allows additives B, C, D, E, and F to enter the Corn Oil.

Through the process flow calculation, the additive amount has been determined by using ratios
alongside the process mass flow splits. For example, the Centrate flow is 211,300 Ib/hr with
Additive A flow of 9.62 Ib/hr. The Centrate splits between Backset and Thin Stillage. The Thin
Stillage has a flow of 137,300 Ib/hr. So, Additive A flow in the Thin Stillage will be determined
through the following calculation:

There are also recycle loops in the process flow. For example, the Backset ends up being sent to
Fermentation and thus recycles the Additives, causing some concentration build up. This has been
accounted for in the calculations.

Additive J is used with the Clean In Place (CIP) fluid during shutdown to clean the CO2
Scrubber. After cleaning, the CIP with additive is routed away before startup of the regular
production process and does not have a flow path to enter the corn oil.

Additive K is used with CIP in concentrations up to 4%. It can be transferred to the Beer Well,
then to the Beer Column and thus can follow the same flow path to the corn oil as above.

Additive L is introduced to the thin stillage as it enters Evaporation, so some can end up in the
corn oil.

Conclusions

Corn Oil ONE’s acceptance criteria require additive concentration to be under 25 ppb. All
additives are below the limit.

It should also be noted that these calculations were based on mass balance calculation and
physical/chemical properties of the additives where appropriate. For instance, the hydrophilic
nature of many of these additives are expected to result in their partitioning into the water phase
instead of the oil phase.

For example, the above VOxOUT 70C CO2 Scrubber Chemical is highly soluble in water and
does not go with the oil phase. The calculation incorporated experts in the field of water
chemistry taking a conservative expert opinion that more than 95% of the product would go with
the water phase, so that was taken into account as well as that the oil is separated at the most
concentrated evaporator providing the highest concentration of residual water and therefore
additive in the oil as the assumption. For example, if the oil was separated in a previous
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evaporator as most facilities are; then the concentration would be reduced by 35% reducing the
“worst case” table calculation from 12 to 8 ppb. These conservative assumptions show that the
theoretical maximum concentration in the oil stream remain well below the acceptance limit..
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Appendix E. Thermophysical and Chemical Properties of
Mycotoxin and Antibiotics, and Their Fate Through CO1™
and Conventional RBD Processing Steps
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Appendix G. Certificates of Analysis for COZ Corn Oil
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Eurofins Scientific Inc.

Nutrition Analysis Center

2200 Rittenhouse Street, Suite 150
Des Moines, |A 50321

Tel:+1 515 265 1461

Fax:+1 515 266 5453

Eurofins Sample Code: 464-2018-02140638 Entry Date: 02/14/2018

Sample Description: Corn Qil Reporting Date: 02/22/2018

Client Sample Code: COZ-Batch 1

PO Number:

Client Code: QD0006388
Corn Qil One Corn Oil One
attn: Mohan Dasari Attn: Lab Reports
10868 189th St. Bldg 13 10868 189th St. Bldg 13
Council Bluffs, 1A 51503 Council Bluffs, 1A 51503

CERTIFICATE OF ANALYSIS
AR-18-QD-026303-01

Test Result
QD143 - Moisture & Volatiles By Air Oven Completed: 02/20/2018

AOCS Ca 2¢c-25
Moisture & Volatiles By Air Oven 0.05 %

QDO06S - Lead (Mwd-ICP-MS) Completed: 02/17/2018

J. AOAC vol. 90 (2007) 844-856 (Mod)
* Lead (Pb) <0.010 mg/kg
QD06Q - Arsenic (Mwd-ICP-MS) Completed: 02/17/2018

J. AOAC vol. 90 (2007) 844-856 (Mod)
* Arsenic (As) <0.010 mg/kg
QD239 - Unsaponifiable Matter Completed: 02/16/2018

AOCS Ca 6a-40
* Unsaponifiable matter 1.25 %
QD094 - Free Fatty Acids (FFA) Completed: 02/17/2018

AOCS Ca 5a-40
* FFA (Free Fatty Acids) 0.09 %
QD103 - Peroxide Value (PV) Completed: 02/16/2018

AOCS Cd 8-53
* Peroxide Value - Initial 1.8 meqg/kg
QD106 - lodine Value Completed: 02/19/2018

AOCS Cd 1d-92
* lodine value 121.9
QDO04J - Lovibond Color - Lovibond Scale Completed: 02/16/2018

AOCS Cc 13j-97, Cc 13e-92
Lovibond Color - Lovibond Scale 4.2R, 70.0Y, 0.0B, 2.0N
QA216 - Cold Test Completed: 02/20/2018

AOCS Cc 11-53
Cold test, 0°C Pass, >8 Hours

QDO05C - Fatty Acids-Full Omega 9,6&3 & Trans %W/W (AOCS) Completed: 02/22/2018

AOAC 996.06

* Fatty Acid Profile Reported as Fatty Acids
* C4:0 (Butyric Acid) <0.01 %

* C6:0 (Caproic acid) <0.01 %

* C8:0 (Caprylic acid) <0.01 %

* C10:0 (Capric acid) <0.01 %

* C11:0 (Undecanoic acid) <0.01 %

All work done in accordance with Eurofins General Terms and Conditions of Sale (USA);
full text on reverse or www.eurofin§@.com/Terms_and_Conditions.pdf
Page 1 of 3 Certificate of Analysis: AR-18-QD-026303-01



AR-18-QD-026303-01

Eurofins Sample Code: 464-2018-02140638
Client Sample Code: COZ-Batch 1

Test Result
QDO05C - Fatty Acids-Full Omega 9,6&3 & Trans %W/W (AOCS) (Cont.) Completed: 02/22/2018

AOAC 996.06

* C12:0 (Lauric Acid) <0.01 %
* C14:0 (Myristic acid) 0.03 %
* C14:1 (Myristoleic acid) <0.01 %
* C15:0 (Pentadecanoic acid) 0.01 %
* C15:1 (Pentadecenoic acid) <0.01 %
* C16:0 (Palmitic Acid) 10.34 %
* C16:1 Omega 7 0.10 %
* C16:1 Total (Palmitoleic Acid + isomers) 0.15 %
* C16:2 (Hexadecadienoic Acid) <0.01 %
* C16:3 (Hexadecatrienoic Acid) <0.01 %
* C 16:4 (Hexadecatetraenoic Acid) <0.01 %
* C17:0 (Margaric Acid) 0.06 %
* C17:1 (Heptadecenoic Acid) 0.03 %
* C18:0 (Stearic Acid) 1.57 %
* C18:1 (Vaccenic acid) 0.57 %
* C18:1 Omega 9 (Oleic Acid) 27.02 %
* C18:1, Total (Oleic Acid + isomers) 27.64 %
* C18:2 Omega 6 (Linoleic Acid) 50.79 %
* C18:2, Total (Linoleic Acid + isomers) 51.16 %
* C18:3 Omega 3 (Alpha Linolenic Acid) 1.08 %
* C18:3 Omega 6 (Gamma Linolenic Acid) <0.01 %
* C18:3, Total (Linolenic Acid + isomers) 1.08 %
* C18:4 Omega 3 (Octadecatetraenoic Acid) <0.01 %
* C18:4 Total (Octadecatetraenoic Acid) <0.01 %
* C20:0 (Arachidic Acid) 0.33 %
* C20:1 Omega 9 (Gondoic Acid) 0.23 %
* C20:1 Total (Gondoic Acid + isomers) 0.37 %
* C20:2 Omega 6 0.04 %
* C20:2 Total (Eicosadienoic Acid) 0.04 %
* C20:3 Omega 3 <0.01 %
* C20:3 Omega 6 <0.01 %
* C20:3, Total (Eicosatrienoic Acid) <0.01 %
* C20:4 Omega 3 <0.01 %
* C20:4 Omega 6 (Arachidonic Acid) <0.01 %
* C20:4, Total (Eicosatetraenoic Acid) <0.01 %
* C20:5 Omega 3 (Eicosapentaenoic Acid) <0.01 %
* C21:5 Omega 3 (Heneicosapentaenoic Acid) <0.01 %
* C22:0 (Behenic Acid) 0.12 %
* C22:1 Omega 9 (Erucic Acid) 0.01 %
* C22:1 Total (Erucic Acid + isomers) 0.01 %
* C22:2 Docosadienoic Omega 6 <0.01 %
* C22:3 Docosatrienoic, Omega 3 0.02 %
* C22:4 Docosatetraenoic Omega 6 <0.01 %
* C22:5 Docosapentaenoic Omega 3 <0.01 %
* C22:5 Docosapentaenoic Omega 6 <0.01 %
* C22:5 Total (Docosapentaenoic Acid) <0.01 %
* C22:6 Docosahexaenoic Omega 3 <0.01 %
* C24:0 (Lignoceric Acid) 0.16 %
* C24:1 Omega 9 (Nervonic Acid) <0.01 %
* C24:1 Total (Nervonic Acid + isomers) 0.01 %
* Total Omega 3 Isomers 1.10 %
* Total Omega 5 Isomers <0.01 %
* Total Omega 6 Isomers 50.83 %

All work done in accordance with Eurofins General Terms and Conditions of Sale (USA);
full text on reverse or www.eurofin§@.com/Terms_and_Conditions.pdf
Page 2 of 3



Eurofins Sample Code: 464-2018-02140638
Client Sample Code: COZ-Batch 1

AR-18-QD-026303-01

Test Result
QDO05C - Fatty Acids-Full Omega 9,6&3 & Trans %W/W (AOCS) (Cont.)
AOAC 996.06

* Total Omega 7 Isomers 0.67 %
* Total Omega 9 Isomers 27.43 %
* Total Monounsaturated Fatty Acids 2817 %
* Total Polyunsaturated Fatty Acids 52.27 %
* Total Saturated Fatty Acids 12.63 %
* Total Trans Fatty Acids 0.07 %
* Total Fat as Triglycerides 97.39 %
* Total Fatty Acids 93.15 %
UMOB1 - Escherichia coli - AOAC 991.14
AOAC 991.14
* E. coli <10 cfulg

UMABD - Enterobacteriaceae - AOAC 2003.01

AOAC 2003.01
* Enterobacteriaceae <10 cfu/g
UMAEK - Salmonella - AOAC 2003.09

AOAC 2003.09

* Salmonella spp. Not Detected /25 g
UMFPA - Moulds - AOAC 997.02
AOAC 997.02
Mold <10 cfulg
Yeast <10 cfulg
UMHY9 - Aerobic Plate Count - AOAC 990.12
AOAC 990.12
* Aerobic Plate Count <10 cfulg

*The test result is covered by our current A2LA accreditation.

Respectfully Submitted,
Eurofins Scientific Inc.

David Gross
Support Services Manager

Results shown in this report relate solely to the item submitted for analysis.
All results are reported on an "As Received" basis unless otherwise stated.
Reports shall not be reproduced except in full without written permission of

Completed: 02/22/2018

Completed: 02/20/2018

Completed: 02/20/2018

Completed: 02/20/2018

Completed: 02/20/2018

Completed: 02/20/2018

Biological Testing
Cert:3329:01

Eurofins Scientific, Inc. Measurement of Uncertainty can be obtained upon request.

All work done in accordance with Eurofins General Terms and Conditions of Sale (USA);
full text on reverse or www.eurofin§ds.com/Terms_and_Conditions.pdf
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Eurofins Scientific Inc.

Nutrition Analysis Center

2200 Rittenhouse Street, Suite 150
Des Moines, |1A 50321

Tel:+1 515 265 1461
Fax:+1 515 266 5453

Eurofins Sample Code: 464-2018-04050457
Sample Description: Corn Qil

Client Sample Code: COZ - Batch 5

PO Number:

Client Code: QD0006388

Corn Oil One

attn: Mohan Dasari
10868 189th St. Bldg 13
Council Bluffs, 1A 51503

CERTIFICATE OF ANALYSIS
AR-18-QD-052468-02

This analytical report supersedes AR-18-QD-052468-01.

Entry Date: 04/05/2018
Reporting Date: 05/18/2018

Corn Oil One
Attn: Lab Reports

10868 189th St. Bldg 13
Council Bluffs, IA 51503

Test
QD143 - Moisture & Volatiles By Air Oven
AOCS Ca 2c-25
Moisture & Volatiles By Air Oven
QDO06T - Cadmium (Mwd-ICP-MS)
J. AOAC vol. 90 (2007) 844-856 (Mod)
* Cadmium (Cd)
QDO06S - Lead (Mwd-ICP-MS)
J. AOAC vol. 90 (2007) 844-856 (Mod)
* Lead (Pb)
QDO6R - Mercury (Mwd-ICP-MS, Most Matrices)
J. AOAC vol. 90 (2007) 844-856 (Mod)
* Mercury (Hg)
QDO06Q - Arsenic (Mwd-ICP-MS)
J. AOAC vol. 90 (2007) 844-856 (Mod)
* Arsenic (As)
QD239 - Unsaponifiable Matter
AOCS Ca 6a-40
* Unsaponifiable matter
QD094 - Free Fatty Acids (FFA)
AOCS Ca 5a-40
* FFA (Free Fatty Acids)
QD103 - Peroxide Value (PV)
AOCS Cd 8-53
* Peroxide Value - Initial
QD106 - lodine Value
AOCS Cd 1d-92
* lodine value
QDO04J - Lovibond Color - Lovibond Scale
AOCS Cc 13j-97, Cc 13e-92
Lovibond Color - Lovibond Scale
QA216 - Cold Test
AOCS Cc 11-53
Cold test, 0°C

Result

0.07 %

<0.010 mg/kg

<0.010 mg/kg

<0.010 mg/kg

<0.010 mg/kg

1.14 %

0.10 %

0.4 meqg/kg

123.3

1.1R, 22.0Y, 0.0B, 0.0N

Pass. >8 Hours

Completed:

Completed:

Completed:

Completed:

Completed:

Completed:

Completed:

Completed:

Completed:

Completed:

Completed:

All work done in accordance with Eurofins General Terms and Conditions of Sale (USA);

full text on reverse or www.eurofingds.com/Terms_and_Conditions.pdf
Certificate of Analysis: AR-18-QD-052468-02
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AR-18-QD-052468-02

Eurofins Sample Code: 464-2018-04050457
Client Sample Code: COZ - Batch 5

Test Result
QDO05C - Fatty Acids-Full Omega 9,6&3 & Trans %W/W (AOCS) Completed: 04/12/2018
AOAC 996.06
* Fatty Acid Profile Reported as Fatty Acids
* C4:0 (Butyric Acid) <0.01 %
* C6:0 (Caproic acid) <0.01 %
* C8:0 (Caprylic acid) <0.01 %
* C10:0 (Capric acid) <0.01 %
* C11:0 (Undecanoic acid) <0.01 %
* C12:0 (Lauric Acid) <0.01 %
* C14:0 (Myristic acid) 0.03 %
* C14:1 (Myristoleic acid) <0.01 %
* C15:0 (Pentadecanoic acid) 0.01 %
* C15:1 (Pentadecenoic acid) <0.01 %
* C16:0 (Palmitic Acid) 10.37 %
* C16:1 Omega 7 0.10 %
* C16:1 Total (Palmitoleic Acid + isomers) 017 %
* C16:2 (Hexadecadienoic Acid) <0.01 %
* C16:3 (Hexadecatrienoic Acid) <0.01 %
* C 16:4 (Hexadecatetraenoic Acid) <0.01 %
* C17:0 (Margaric Acid) 0.06 %
* C17:1 (Heptadecenoic Acid) 0.03 %
* C18:0 (Stearic Acid) 1.54 %
* C18:1 (Vaccenic acid) 0.55 %
* C18:1 Omega 9 (Oleic Acid) 25.91 %
* C18:1, Total (Oleic Acid + isomers) 26.53 %
* C18:2 Omega 6 (Linoleic Acid) 51.15 %
* C18:2, Total (Linoleic Acid + isomers) 51.61 %
* C18:3 Omega 3 (Alpha Linolenic Acid) 0.97 %
* C18:3 Omega 6 (Gamma Linolenic Acid) <0.01 %
* C18:3, Total (Linolenic Acid + isomers) 0.97 %
* C18:4 Omega 3 (Octadecatetraenoic Acid) <0.01 %
* C18:4 Total (Octadecatetraenoic Acid) <0.01 %
* C20:0 (Arachidic Acid) 0.33 %
* C20:1 Omega 9 (Gondoic Acid) 0.22 %
* C20:1 Total (Gondoic Acid + isomers) 0.38 %
* C20:2 Omega 6 0.04 %
* C20:2 Total (Eicosadienoic Acid) 0.04 %
* C20:3 Omega 3 <0.01 %
* C20:3 Omega 6 <0.01 %
* C20:3, Total (Eicosatrienoic Acid) <0.01 %
* C20:4 Omega 3 <0.01 %
* C20:4 Omega 6 (Arachidonic Acid) <0.01 %
* C20:4, Total (Eicosatetraenoic Acid) <0.01 %
* C20:5 Omega 3 (Eicosapentaenoic Acid) <0.01 %
* C21:5 Omega 3 (Heneicosapentaenoic Acid) <0.01 %
* C22:0 (Behenic Acid) 0.1 %
* C22:1 Omega 9 (Erucic Acid) <0.01 %
* C22:1 Total (Erucic Acid + isomers) <0.01 %
* C22:2 Docosadienoic Omega 6 <0.01 %
* C22:3 Docosatrienoic, Omega 3 0.02 %
* C22:4 Docosatetraenoic Omega 6 <0.01 %
* C22:5 Docosapentaenoic Omega 3 <0.01 %
* C22:5 Docosapentaenoic Omega 6 <0.01 %
* C22:5 Total (Docosapentaenoic Acid) <0.01 %
* C22:6 Docosahexaenoic Omega 3 <0.01 %

All work done in accordance with Eurofins General Terms and Conditions of Sale (USA);
full text on reverse or www.eurofin§igs.com/Terms_and_Conditions.pdf
Page 2 of 3



AR-18-QD-052468-02

Eurofins Sample Code: 464-2018-04050457
Client Sample Code: COZ - Batch 5

Test Result

QDO05C - Fatty Acids-Full Omega 9,6&3 & Trans %W/W (AOCS) (Cont.) Completed: 04/12/2018
AOAC 996.06

* C24:0 (Lignoceric Acid) 0.16 %

* C24:1 Omega 9 (Nervonic Acid) <0.01 %

* C24:1 Total (Nervonic Acid + isomers) 0.03 %

* Total Omega 3 Isomers 1.00 %

* Total Omega 5 Isomers <0.01 %

* Total Omega 6 Isomers 51.19 %

* Total Omega 7 Isomers 0.65 %

* Total Omega 9 Isomers 26.35 %

* Total Monounsaturated Fatty Acids 2710 %

* Total Polyunsaturated Fatty Acids 52.63 %

* Total Saturated Fatty Acids 12.63 %

* Total Trans Fatty Acids 0.08 %

* Total Fat as Triglycerides 96.64 %

* Total Fatty Acids 92.43 %

UMOB1 - Escherichia coli - AOAC 991.14 Completed: 04/10/2018
AOAC 991.14

* E. coli <10 cfulg

UMABD - Enterobacteriaceae - AOAC 2003.01 Completed: 04/10/2018
AOAC 2003.01

* Enterobacteriaceae <10 cfu/g

UMAEK - Salmonella - AOAC 2003.09 Completed: 04/10/2018
AOAC 2003.09

* Salmonella spp. Not Detected /25 g

UMFPA - Moulds - AOAC 997.02 Completed: 04/10/2018
AOAC 997.02

Mold <10 cfu/g
Yeast <10 cfulg

UMHY?9 - Aerobic Plate Count - AOAC 990.12 Completed: 04/10/2018
AOAC 990.12

* Aerobic Plate Count <10 cfulg

*The test result is covered by our current A2LA accreditation.

Respectfully Submitted,
Eurofins Scientific Inc.

David Gross
Support Services Manager Biological Testing
Results shown in this report relate solely to the item submitted for analysis. Cert:3329:01

All results are reported on an "As Received" basis unless otherwise stated.
Reports shall not be reproduced except in full without written permission of
Eurofins Scientific, Inc. Measurement of Uncertainty can be obtained upon request.

All work done in accordance with Eurofins General Terms and Conditions of Sale (USA);
full text on reverse or www.eurofinggs.com/Terms_and_Conditions.pdf
Page 3 of 3
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AR-18-QD-05350202

Eurofins Sample Code: 464-2018-04060233
Client Sample Code: COZ- Batch 3

Test Result
QDO05C - Fatty Acids-Full Omega 9, 6&3 & Trans %W/ W (AOCS)
AOAC 996.06
* Fatty Acid Profile Reported as Fatty Acids
* C4:0 (Butyric Acid) <0.01 %
* C6:0 (Caproic acid) <0.01 %
* C8:0 (Caprylic acid) <0.01 %
* C10:0 (Capric acid) <0.01 %
* C11:0 (Undecanoic acid) <0.01 %
* C12:0 (Lauric Acid) <0.01 %
* C14:0 (Myristic acid) 0.03 %
* C14:1 (Myristoleic acid) <0.01 %
* C15:0 (Pentadecanoic acid) 0.01 %
* C15:1 (Pentadecenoic acid) <0.01 %
* C16:0 (Palmitic Acid) 10.32 %
* C16:1 Omega 7 0.10 %
* C16:1 Total (Palmitoleic Acid + isomers) 0.14 %
* C16:2 (Hexadecadienoic Acid) <0.01 %
* C16:3 (Hexadecatrienoic Acid) <0.01 %
* C 16:4 (Hexadecatetraenoic Acid) <0.01 %
* C17:0 (Margaric Acid) 0.07 %
* C17:1 (Heptadecenoic Acid) 0.03 %
* C18:0 (Stearic Acid) 1.59 %
* C18:1 (Vaccenic acid) 0.56 %
* C18:1 Omega 9 (Oleic Acid) 2714 %
* C18:1, Total (Oleic Acid + isomers) 2777 %
* C18:2 Omega 6 (Linoleic Acid) 50.63 %
* C18:2, Total (Linoleic Acid + isomers) 51.07 %
* C18:3 Omega 3 (Alpha Linolenic Acid) 0.98 %
* C18:3 Omega 6 (Gamma Linolenic Acid) <0.01 %
* C18:3, Total (Linolenic Acid + isomers) 0.98 %
* C18:4 Omega 3 (Octadecatetraenoic Acid) <0.01 %
* C18:4 Total (Octadecatetraenoic Acid) <0.01 %
* C20:0 (Arachidic Acid) 0.33 %
* C20:1 Omega 9 (Gondoic Acid) 0.23 %
* C20:1 Total (Gondoic Acid + isomers) 0.40 %
* C20:2 Omega 6 0.03 %
* C20:2 Total (Eicosadienoic Acid) 0.03 %
* C20:3 Omega 3 <0.01 %
* C20:3 Omega 6 0.02 %
* C20:3, Total (Eicosatrienoic Acid) 0.02 %
* C20:4 Omega 3 <0.01 %
* C20:4 Omega 6 (Arachidonic Acid) <0.01 %
* C20:4, Total (Eicosatetraenoic Acid) <0.01 %
* C20:5 Omega 3 (Eicosapentaenoic Acid) <0.01 %
* C21:5 Omega 3 (Heneicosapentaenoic Acid) <0.01 %
* C22:0 (Behenic Acid) 0.13 %
* C22:1 Omega 9 (Erucic Acid) <0.01 %
* C22:1 Total (Erucic Acid + isomers) <0.01 %
* C22:2 Docosadienoic Omega 6 <0.01 %
* C22:3 Docosatrienoic, Omega 3 <0.01 %
* C22:4 Docosatetraenoic Omega 6 <0.01 %
* C22:5 Docosapentaenoic Omega 3 <0.01 %
* C22:5 Docosapentaenoic Omega 6 <0.01 %
* C22:5 Total (Docosapentaenoic Acid) <0.01 %
* C22:6 Docosahexaenoic Omega 3 <0.01 %

All work done in accordance with Eurofins General Terms and Conditions of Sale (USA);
full text on reverse or www.eurofin§gs.com/Terms_and_Conditions.pdf
Page 2 of 3
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Eurofins Sample Code: 464-2018-04060233
Client Sample Code: COZ- Batch 3

AR-18-QD-05350202

Test Result
QDO05C - Fatty Acids-Full Omega 9, 6&3 & Trans %W/ W (AOCS) (Cont. )
AOAC 996.06
* C24:0 (Lignoceric Acid) 0.17 %
* C24:1 Omega 9 (Nervonic Acid) <0.01 %
* C24:1 Total (Nervonic Acid + isomers) 0.02 %
* Total Omega 3 Isomers 0.99 %
* Total Omega 5 Isomers <0.01 %
* Total Omega 6 Isomers 50.69 %
* Total Omega 7 Isomers 0.66 %
* Total Omega 9 Isomers 27.58 %
* Total Monounsaturated Fatty Acids 28.33 %
* Total Polyunsaturated Fatty Acids 52.10 %
* Total Saturated Fatty Acids 12.66 %
* Total Trans Fatty Acids 0.06 %
* Total Fat as Triglycerides 97.38 %
* Total Fatty Acids 93.14 %
UMOB1 - Escherichia coli - AOAC 991.14
AOAC 991.14
* E. coli <10 cfulg
UMABD - Enterobacteriaceae - AOAC 203. 01
AOAC 2003.01
* Enterobacteriaceae <10 cfulg
UMAEK - Salmonella - AOAC 2003. 09
AOAC 2003.09
* Salmonella spp. Not Detected /25 g
UMFPA - Moulds - AOAC 997. 02
AOAC 997.02
Mold <10 cfulg
Yeast <10 cfulg
UMHY9 - Aerobic Plate Count - AOAC 990. 12
AOAC 990.12
* Aerobic Plate Count <10 cfu/g

*The test result is covered by our current A2LA accreditation.

Respectfully Submitted,
Eurofins Scientific Inc.

David Gross
Support Services Manager

Results shown in this report relate solely to the item submitted for analysis.
All results are reported on an "As Received" basis unless otherwise stated.
Reports shall not be reproduced except in full without written permission of

Completed: 04/ 13/ 201¢

Completed: 04/ 12/ 2018

Completed: 04/ 12/ 2018

Completed: 04/ 12/ 2018

Completed: 04/ 12/ 2018

Completed: 04/ 12/ 2018

Biological Testing
Cert:3329:01

Eurofins Scientific, Inc. Measurement of Uncertainty can be obtained upon request.

All work done in accordance with Eurofins General Terms and Conditions of Sale (USA);
full text on reverse or www.eurofin8@k.com/Terms_and_Conditions.pdf
Page 3 of 3
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Report Number: 2399945-0
Report Date: 19-Feb-2019

Report Status: Final
Certificate of Analysis
Feed Energy Company
3121 Dean Ave
Des Moines lowa 50035 United States
Sample Name: Corn Qil Eurofins Sample: 8140721
Project ID FEED_ENERG-20190211-0001 Receipt Date 08-Feb-2019
PO Number CVD Receipt Condition Ambient temperature
Sample Serving Size Login Date 11-Feb-2019
Description Lab 839
Analysis Result
Sterol
Cholesterol 0.0105 mg/g
Campesterol 1.96 mg/g
Stigmasterol 0.736 mg/g
Beta Sitosterol 7.22 mgl/g
Brassicasterol 0.0322 mg/g
Other Sterols/Stanols 4.10 mg/g
Total Sterols 14.1 mg/g
Method References Testing Location
Sterol (STOL_S) Food Integrity Innovation-Madison
Official Methods of Analysis, Method 2007.03, AOAC INTERNATIONAL, Gaithersburg, MD, (Modified)
Testing Location(s) Released on Behalf of Eurofins by
Food Integrity Innovation-Madison Edward Ladwig - Director

Eurofins Food Chemistry Testing US, Inc.
3301 Kinsman Blvd

Madison WI 53704

800-675-8375

Eurofins Food Integrity and Innovation accepts all liability for work conducted as of 01 Aug 2018.
These results apply only to the items tested. This certificate of analysis shall not be reproduced, except in its entirety, without the
written approval of Eurofins.

Printed: 19-Feb-2019 3:41 pm Page 1 of 1
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