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From: Tim Murbach, ND, DABT

To: Kaneko, Kotaro

Subject: Re: GRN 000819

Date: Tuesday, April 02, 2019 5:38:38 PM
Attachments: image001.png

Thank you Dr. Kaneko,

We will get right to work on these. | will let you know if we have any questions or need
clarification on anything after we have reviewed the attached.

Kind Regards,

Tim Murbach, ND, DABT
Senior Scientific & Regulatory Consultant
AIBMR Life Sciences, Inc.

tim@aibmr.com
Ph. (253) 286-2888
Www.aibmr.com

WwWw.toxicoop.com

Follow us on Twitter
https://twitter.com/AIBMRInc

The information contained in this transmission may be legally privileged and confidential
information intended only for the use of the intended recipient. If you are not the
intended recipient, the review, dissemination, distribution, copying, or printing of this
transmission is strictly prohibited. If you have received this message in error, please
notify me immediately. Thank you.

On Tue, Apr 2, 2019 at 11:30 AM Kaneko, Kotaro <K otaro.K aneko@fda.hhs.gov> wrote:

Dear Dr. Murbach,

Please see attached allist of questions to be addressed for GRN 000819. Please send your
responses within 10 business daysin an email or separate document. Please do not send a
revised notice.

Please let me know if you have any questions.

Best regards,

Kotaro J. Kaneko, Ph.D.



Toxicologist/Chemist

Toxicology Review Team

Division of Biotechnology and GRAS Notice Review
Office of Food Additive Safety

Center for Food Safety and Applied Nutrition

Food and Drug Administration

K otaro.K aneko@fda.hhs.gov
(240) 402-5363



April 2, 2019
Dear Dr. Murbach,

After reviewing Wiley Organics, Inc./Organic Technologies’ GRAS Notice GRN 000819 for the intended
use of fatty acid ethyl esters from crude Alaska pollock oil, standardized to at least 500 mg/g (50%) or
700 mg/g (70%) palmitoleic acid, we noted the following questions that should be addressed.
Responses may be sent in an email or in a separate document. Please do not send a revised copy of the
notice.

We respectfully request a response within 10 business days. If you are unable to complete the response
within that time frame, please contact me to discuss further options.

General
1. Please provide the details of the published literature searches conducted in the preparation of
this GRAS notice, including search criteria, database(s) used, and the dates searched.

RESPONSE:
The dates of literature searches are provided in Part 7 of the notice on page 49.
The following databases were accessed during the literature searches:

PubMed, ToxPlanet, TOXNET Databases (including HSDB, TOXLINE, ChemIDplus, DART),
National Toxicology Program, Google Scholar, FDA’s GRAS Notices Inventory Database,
SCOGS, AIBMR Life Sciences’ internal library, and Organic Technologies’ internal library.

The following search terms were used alone and/or in various Boolean combinations:

Palmitoleic; palmitoleic acid; C16:1; (92)-Hexadec-9-enoic acid; cis-9-hexadecenoic acid;
CAS RN 373-49-9; Gadus chalcogrammus; Theragra chalcogramma; Alaska pollock;
walleye pollock; toxicity; toxicology; toxicity tests—subacute, subchronic, chronic, acute;
mutagenicity; mutagenic; genotoxic; genotoxicity; genetic toxicity; clastogenic;
carcinogenicity; carcinogenic; safety; no-observed-adverse-effect Level; NOAEL; no-
observed-effect level; NOEL; chromosome aberrations; micronucleus; bacterial reverse
mutations; Ames test; comet; pharmacokinetics; ADME; absorption; distribution;
metabolism; excretion; elimination; bioavailability; biological availability.

The exact Boolean search strings used at each of the accessed databases on each
occasion of access were not documented. PubMed and Google Scholar were accessed
multiple times using multiple search strings. ToxPlanet, TOXNET, and the GRAS notice
inventory were also accessed multiple times using primarily key words related to the
name of the substance rather than Boolean strings. SCOGS was accessed only once as it
was not expected to change over time. AIBMR’s internal library was searched only once
as changes that occurred over time with respect to the substance were only the
additions of documents located during the other searches.



Chemistry

1. InTable 1 on page 9, you provided typical fatty acid profiles of AlaskaOmega Omega-7 500 and
AlaskaOmega Omega-7 700.
0 Please briefly describe or cite (e.g., if AOAC or AOCS methods were used) the analytical

method used.

RESPONSE:

The method used was Organic Technologies’ internal method QC-193C, which employs
analysis by gas chromatography with flame ionization detector (GC-FID). The internal
method is based on AOCS Ce 1b-89 and is described in the attached document titled,
Organic Technologies Test Methods_QC-193C.

Please briefly provide details of the samples analyzed (e.g., the number of batches
sampled, the observed ranges, etc.).

RESPONSE:

The typical fatty acid profiles provided in Table 1 were generated from a single batch
produced on 11-Oct-

analysis each of AlaskaOmega Omega-7 (AO) 500 (Lot#

2017) and AO 700 (Lot#

produced on 8-Nov-2017).

The values shown in Table 1 for palmitoleic acid, palmitic acid, EPA, and DHA are
compliant with the corresponding specifications shown in Tables 2 and 3 and are
reasonably consistent with the means of the corresponding fatty acids from the three
batch analyses of AO 500 and two batch analyses of AO 700 reported in Tables 4 and 5,
respectively, which are determined using the same analytical method. For purposes of
comparison, these are shown in the table below (as Tables 2—5 reported the data as
mg/g, they have been converted to percent wt/wt below for comparison with Table 1)

Fatty acid | AO 500 Table 1 | Table 4 AO 700 Table 1 | Table 5
Spec Data batch mean | Spec Data batch mean

Palmitoleic | NLT 50.0% 50.52% | 52.43% NLT 70.0% | 71.98% | 71.00%

Palmitic NLT 4.0% 20.35% | 14.90% NLT 5.0% 10.44% | 9.25%

EPA NMT0.2% | 0.11% | 0.05% NMT 0.2% | 0.07% | 0.05%

DHA NMT 0.2% 0.20% | 0.04% NMT 0.2% | 0.02% | 0.02%

2. InSection 2.2.1 (Manufacturing Overview), the notice does not describe how the
standardization to 50% and 70% palmitoleic acid is achieved. Please describe, briefly, how the
products are standardized to specific proportions of palmitoleic acid.

RESPONSE:

We start with a feedstock that contains a low concentration of palmitoleic acid and remove
other fats through crystallization and distillation separation unit operations. We monitor the

fatty acid composition during the manufacturing process and when we achieve target

specifications (50% or 70% palmitoleic acid), the product is transferred to the packaging area.
During the process, we may blend with other similar product streams that are concentrated in




palmitoleic acid to achieve the desired % of palmitoleic acid, to meet the specific product
specification parameters.

If you have questions or need further clarification, please feel free to contact me. Thank you in advance
for your attention to our comments.

Sincerely,

Kotaro J. Kaneko, Ph.D.

U.S. Food and Drug Administration

Center for Food Safety and Applied Nutrition
Office of Food Additive Safety

Division of Biotechnology and GRAS Notice review
Phone: 240-402-5363

Email: kotaro.kaneko@fda.hhs.gov
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1.0 General Information

1.1 Purpose
This procedure is for the determination of the Omega 3 and Omega 7 fatty acid content of ethyl esters

and triglycerides by GC/FID using n-butyl palmitate as an internal standard. Results are expressed as
fatty acid equivalents and/or as ethyl esters in wt/wt percent.

1.2 Scope
This procedure applies to samples submitted to the QC Laboratory for fatty acid content of ethyl esters

and triglycerides using n-butyl paimitate as the internal standard.

This method is based on AOCS Ce 1b-89 with the following variations:
1) n-butyl paimitate is used as the internal standard in place of C23:0.
2) Isohexane is used in place of isooctane.
3) Transesterification of triglycerides is performed using acetyl chloride.
4) Individual response ratios are established for Palmitoleic Acid Ethyl Ester, EPA Ethyl Ester
and DHA Ethyl Ester.

1.3 Responsibility
Process Owner: Organic Technologies

Implementation: QC Chemists/Techs

1.4 Definitions

RPD: Stands for relative percent difference. The calculation is found in section 6.0 calculations
Lab Identification number: Sequential number used to track samples in the laboratory.
Primary: Solution that will be used to make other solutions.

Working: Solution that will be used in the analytical process.

Docosahexaenoic Ethyl Ester: Also known as DHA Ethyl Ester.

Eicosapentaenoic Ethyl Ester: Also known as EPA Ethyl Ester or Eicosapentaenote
Docosapentaenoic Ethyl Ester: Also known as DPA Ethyl Ester or Docosapentaenote
Palmitoleic Acid Ethyl Ester: Also known as Omega-7 Ethyl Ester

True mass: Actual mass of analyte present. Calculation is found in section 6.0 calculations.
OOS: Out of Specification. See Form8013-1 OOS Investigation and Form8013-3 OOS Decision Tree.

2.0 Specific Information

2.0 Interferences
No interferences have been found for this method.
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2.1 Safety
Acetyi chloride and Ethanol / Toluene are known to be a flammable and corrosive to skin and eyes on

contact. Liquid or spray mist may produce tissue damage particularly on mucous membranes of eyes,
mouth and respiratory tract. Skin contact may produce burns. Inhalation of the spray mist may produce
severe irritation of respiratory tract, characterized by coughing, choking, or shortness of breath.
Inflammation of the eye is characterized by redness, watering, and itching. Solvents should be kept
away from heat/spark/open flames/hot surfaces and the container stored in a cool, dry, well ventilated
location. Inhalation, skin and eye contact should be minimized. Sodium Carbonate is known to cause
serious eye irritation. Safety glasses with side-shields conforming to EN166 Use equipment for eye
protection tested and approved under appropriate government standards such as NIOSH (US) or EN
166(EU) should be worn at all times.

2.3 Apparatus
Analytical Balance with tolerance of 0.0001 g

Balance, load capacity of 4Kg and tolerance of 0.1 grams
GC: HP 7890A equipped with HP 7693 Auto-injector/ sampler and HP Openlab Chemstation
Self-Zeroing 50.0mL volumetric burette

Disposable polyethylene Transfer Pipettes

2.0mL non-reactive GC vial w/ aluminum cap

100 mL Class A Graduated Cylinder (glass)

250 mL Class A Graduated Cylinder (glass)

1 L beaker (glass)

500mL beaker (glass)

25.0 mL Class A Volumetric Pipet (glass)

5.0 mL Class A Volumetric Pipet (glass)

1.0 mL Class A Volumetric Pipet (glass)

2.4 Reagents

2.41 Certified DHA Ethyl Esters Standard > 99.0 % pure DHA Ethyl Esters. This material is to
be kept in the reagent refrigerator.

2.4.2 Certified EPA Ethyl Ester Standard > 99.0 % pure EPA Ethyl Ester. This material is to be
kept in the reagent refrigerator.

2.4.3 Certified Palmitoleic Ethyl Ester Standard > 99.0 % pure Palmitoleic Ethyl Ester. This
material is to be kept in the reagent refrigerator.

2.4.4 Distilled water

2.4.5 Acetyl chloride, ACS reagent grade

2.4.6 Ethanol/Toluene, 1:1. Made in the lab when needed. Using a graduated cylinder, add
250mL of anhydrous ethanol and 250mL of toluene (ACS reagent grade, water < 100
ppm) to a 1 L beaker. Transfer to a 1L glass jar. Add mole sieves and shake vigorously
for 45 seconds. Stored in a flammable cabinet when not in use.

2.4.7 n-Butyl palmitate, 99%+ (internal standard)
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2.4.8 5% sodium carbonate in water. Made in the lab when needed. Add 20 grams of sodium
carbonate (ACS reagent grade) to a 500 mL beaker. Using a graduated cylinder, add
400 mL distilled water. Swirl until fully dissolved and transfer to a one-liter bottle for
storage.

2.4 Waste Management
All solvent waste produced in this procedure is disposed of in the Flammable Waste container.

3.0 Standards

Calibration Standards: All calibration standards are prepared using Class A Volumetric Glassware.
Calibration Standards are to be prepared fresh yearly. Record the Weight and Purity of Palmitoleic
Acid Ethyl Ester, DHA Ethyl Ester, EPA Ethyl Ester, and n-butyl palmitate; Dilutions Performed,
solvent used, signed and dated recorded in a bound lab book. All standards are stored in reagent
refrigerator with Teflon caps when not in use.

Check Standards: All Check Standard Solutions are prepared using Class A volumetric glassware.
Check standards are made from a different weighted sample than calibration standards. The Primary
DHA Ethyl Ester/EPA Ethyl Ester/n-butyl palmitate check Standard is prepared fresh yearly. Record
the Weight and Purity of Palmitoleic Acid Ethyl Ester, DHA Ethyl Ester, EPA Ethyl Ester, and n-
butyl palmitate; Dilutions Performed, solvent used, signed and dated recorded in a bound lab

book. All standards are stored in a 10z. glass jars in the reagent refrigerator with Teflon caps when not
in use.

3.1 Calibration Standards

3.1.1  Add 0.11 grams Palmitoleic Acid Ethyl Ester (weighed to 0.1mg), Add 0.11 grams EPA
Ethyl Ester (weighed to 0.1mg) and 0.11 grams DHA Ethyl Ester (weighed to 0.1 mg)
into a 1 oz. bottle.

3.1.2 Add 0.1 grams of n-butyl palmitate (weighed to 0.1mg).

3.1.3 Add 20 mL of isohexanes. Shake vigorously for 1 minute. Check for particulates and
continue shaking for 1 minute intervals until completely dissolved.

3.1.4 Transfer 1.5 mL to a GC auto-injector vial.

3.1.5 Cap the vial and analyze per 5.0.

3.1.6 The standard is shot in triplicate and averaged.

3.2 Check Standard(s)
3.2.1 Add target weight in grams of each of Palmitoleic Acid Ethyl Ester, EPA Ethyl Ester, and
DHA Ethyl Ester (weighed to 0.1 mg) into a 1 oz. bottle. Target weight for the Working
Check Standard should be different than Calibration Standard weight (0.11 grams).
3.22 Add 0.1 grams of n-butyl palmitate (weighed to 0.1mg) (Same for each Check Standard).
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3.2.3 Add 20 mL of iscshexanes. Shake vigorously for 1 minute. Check for particulates and
continue shaking for 1 minute intervals until completely dissolved.

3.2.4 Transfer 1.5 mL to a GC auto-injector vial.

3.2.5 Cap the vial and analyze per 5.0.

3.2.6 The check standard result is compared to the calculated expected result. Result should
be within 2% Relative Percent Difference (RPD — see 6.0 Calculations). If not, perform
and OOS investigation per procedure and repeat Calibration.

3.3 Linearity Check Standards

3.3.1  Prepare 3 Linearity Check Standards for each Analyte (Palmitoleic Ethyl Ester, EPA
Ethyl Ester, and DHA Ethyl Ester). Determine the target weight for each Check
Standard based on the 0.25 g sample size of the method to achieve roughly 10% (e.g
0.025 g), 45% (0.11 g) and 80% (0.20) expected assay. Add target weight in grams of
each of Palmitoleic Acid Ethyl Ester, EPA Ethyl Ester, and DHA Ethyl Ester (weighed to
0.1 mg) into a 1 oz. bottle.

3.3.2 Add 0.1 grams of n-butyl palmitate (weighed to 0.1mg) (Same for each Linearity Check
Standard).

3.3.3 Add 20 mL of ischexanes. Shake vigorously for 1 minute. Check for particulates and
continue shaking for 1 minute intervals until completely dissolved.

3.3.4 Transfer 1.5 mL to a GC auto-injector vial.

3.3.5 Cap the vial and analyze in triplicate (3 injections of each Linearity Check Standard) per
section 5.0.

3.3.6 Each set of 3 Linearity Check Standard results are entered into the

QC-193c Linearity Statistical Evaluation.xlsx

spreadsheet. The relative percent difference (RPD) of each triplicate injection should be
less than 2%. The calculated R? for each set of 3 Linearity Check Standards for each
analyte should be greater than 0.98. If not, perform and OOS investigation per
procedure and repeat Calibration.

4.0 Sample Preparation

Record the sample number, date received, name of the sample prepared, the sample variety and all
pertinent information on the label into the sample preparation log book. Record and report any
abnormalities or damage.

4.1 When starting with Ethyl esters, proceed as follows

Add 0.25g of sample to a 1 oz. bottle.

Add 0.1 grams of n-butyl-palmitate (weighed to 0.1 mg)

Add 20 mL of iso-hexanes.

Vortex the sample for 40 seconds and analyze per section 5.0

B

1
A

1

1
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4.2 When starting with triglycerides, proceed as follows

4.21 Add 0.25g of the sample into a 2 oz. bottle and record the weight to the nearest 1.0 mg.

4.2.2 Add 20 mL of 1:1 anhydrous ethanol/toluene.

4.2.3 Carefully add 0.5 mL of acetyl chloride. For samples with flavoring add 1.0 mL of acetyl
chloride.

4.2.4 Cap the bottle, purge with nitrogen, vortex for 30 seconds and incubate at 80°C for 2
hours in order to complete the transesterification to the ethyl esters. Stir the samples
every twenty minutes to facilitate transesterification.

4.2.5 Remove the bottle from the incubator and allow it to cool to room temperature (72-770F).

4.2.6 Add 10 ml of water containing 5% sodium carbonate, place cap with Teflon liner on
bottle and vortex until neutralized. For samples containing flavoring use 20mL of water
containing 5% sodium carbonate. Carefully remove the cap as neutralization may not be
complete and the bottle will be under pressure. If neutralization is not complete, recap
and vortex. Repeat until no pressure remains when opening the bottle.

4.2.7 Add 0.1 grams of n-butyl-palmitate (weighed to 0.1 mg) internal standard. Note: Using
an analytical balance, weigh the n-butyl-palmitate by difference.

4.2.6 Mix for two minutes on a wrist action shaker or vortex vigorously for a minute.

4.2.9 Allow the layers to completely separate.

4.2.10 Add 0.5mL of the clear supernatant to a GC vial containing 1.0 mL of anhydrous ethanol.

4.2.11 Cap the vial, mix and analyze per section 5.0.

4.2.12 Repeat steps 4.2.1 —4.2.12 to prepare a duplicate sample.

5.0 Instrument

GC-FID system. HP 7890A equipped with a Flame lonization Detector (NPD), an HP 7693 series Auto-
injector/sampler, and a split-splitless injector connected to a PC with HP-OpenLab Chemstation
revision C.01.08 or higher.

Analytical Procedure:
GC Method Name: QC-193¢c
Method Information

Column — ReStek FameWax (30m x 0.25mm x 0.25um film thickness); ReStek part 12497, or
equivalent
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Injection Source: GC Injector

Injection Location: Front

OVEN
Initial temp:
Max temp:
Initial time:
Ramp1:

180 'C (On)

240 C

01 min

Rate 5 C/ min
Final temp 240 C

. Hold time 07 min

Post temp
Post time
Run time

Inlet

Mode
Initial temp
Pressure
Split ratio
Split flow
Total Flow
Gas savor
Gas type

Column
Model #
Max temp
Nominal length
Nominal Film Thic
Mode
Pressure
Nominal initial flow
Average velocity
Qutlet pressure

Detector (FID)

Temperature
Hydrogen flow
Air flow

Mode

Makeup flow

180 C
0 min
20 min

Split

250 C

15.0psi

60:1

20.0 MI/ min
24.66 mL/ min
ON

Helium

Restek 12497 FameWax
250 C

30m

0.2500m

constant flow

15.00 psi

1.664 mL/ min

55.0 cm/ sec

ambient

275 C

40.0 mL/ min

400 mL/ min

constant fuel and makeup
20.0 mL/ min
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Makeup gas type
Adjust offset
Electrometer
Bead
Equilibration time

Injector
Sample Washes

Sample wash vol
Sample pumps
Injection volume
Syringe Size

1] 14
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Postinj solvent A wash
Preing solvent A wash
Solvent A wash vol
Postinj solvent B wash
Preinj solvent B wash
Solvent B wash vol
Viscosity delay
Plunger speed

Pre injection dwell
Post injection dwell

Signal
Data rate

Save Data
Zero
Range
Fast peaks
Attenuation

Integration Event Table

Slope

Peak Width
Area Reject
Height rejects
Shoulders

Calibration table

Calculate
Based on

Helium
30

on

on

5.0

0.04
1
1.7
off

Internal Standard
Peak area
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Rel Reference Win
Abs ref Window
Rel non-ref window
Abs non-ref window
Multiplier

Dilution

Sample amount
Uncalibrated Peaks
Partial calibration
Correct all ret. Time
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0%

0.2 min

0%

0.2 min

1

1

0

not reported

Yes, identified peaks are recalibrated
No, only for identified peaks

Curve type Linear

Origin included

Weight equal

Signal 1
Fatty Acids (as Ethyl Esters) Retention Time (min)
C10:0 Decanoic 1.39
C12:0 Dodecanoic 1.78
C14:0 Myristic 2.51
C14:1 Myristoleic 2.71
C16:0 Palmitic 3.73
C16:1 Palmitoleic 3.89
n-butyl palmitate (1S) 5.27
C18:0 Stearic 5.50
C18:1 Oleic 5.64/5.75
C18:2 Linoleic 6.13
C18:3 Linolenic (ALA) (n-3) 6.78
C18:3 gamma-Linolenic 6.42
C18:3 Calendic
C18:4 Steridonic (STD) (n-3) 7.1
C20:0 Eicosanoic 7.73
C20:1 Gadoleic 7.84/7.92
C20:2 Eicosadienoic 8.47
C20:3 Eicosatrienoic (ETE) (n-3) 9.25
C20:4 Eicosatetraenoic (ETA) (n-3) 9.52
C20:4 Arachidonic
C20:5 Eicosapentaenoic (EPA Ethyl Ester) 9.76
C22.0 Docosanoic 10.21
C22:1 Erucic 10.34/10.42
C22:2 Docosadienoic 11.09
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C22:4 Adrenic 11.55

C22:5 Docosapentaenoic (DPA Ethyl Ester) 12.37

C22:6 Docosahexaenoic (DHA Ethyl Ester) 12.64

C24:0 Tetracosanoic 12.77

C24:1 Nervonic 13.00

C24:5 Tetracosapentaenoic

C24.6 Tetracosahexaenoic

6_.0 Calculations

where:

where:

6.0.1 Calcuiate the True Mass of the n-butyl palmitate internal standard and the Palmitoleic
Ethyl Ester, EPA Ethyl Ester, and DHA Ethyl Ester standards in the calibration standard solution
using the stated assay of the standards and the weights recorded during the preparation in step
3.1.

lle,r = Wx.r X Px.r

Wx,r = the weight of relevant standard (n-buty! palmitate, Palmitoleic Ethy! Ester, EPA Ethyl
Ester, or DHA Ethyl Ester) added to the calibration standard solution

Px,r = the stated assay of the relevant standard (n-buty! palmitate, Palmitoleic Ethyl Ester, EPA
Ethyl Ester, or DHA Ethyl Ester) used in the preparation of the calibration standard solution

6.0.2 Calculate the response ratio for Palmitoleic Ethyl Ester, EPA Ethyl Ester and DHA Ethyl
Ester relative to the n-butyl palmitate internal standard. A minimum of three injections of the
calibration standard is required. Once the area results are established, the True Mass
calculated for each standard are entered into Openlab Chemstation to establish a revised
method based on the calibration.

To calculate the response ratio manually, the average response ratio should be determined by
averaging the individual response ratios RR; from each injection. The individual response ratios
should not vary by more than 2%, relative (see calculation in 6.0.4, below).

RRx,r = A3 X Mr /(M3 X Ax.r) RRr = (RR1‘|— + RRZ,r + RR3,r) / 3

As= area of the n-butyl palmitate internal standard in chromatogram of calibration standard
solution




organic METHOD- QC-193C
organic TEST METHOD

Date of Original: 08-Nov-2013

Title:

Fatty Acid Content of Omega3 and Omega7 Ethyl Esters | Date of Revision: 13-Feb-2019

and Triglycerides using n-butyl Palmitate as Internal Standard | Date of Review: 13-Feb-2019

Quality Designee: Quality Designee:

(b) (6) ’L\[L—{!\% (b) (6) 9//'2(//?

where:

A= area of Palmitoleic Ethyl Ester, DHA Ethyl Ester or EPA Ethyl Ester (r) in chromatogram of
calibration standard solution for each injection (x).

Ms= True Mass of n-butyl palmitate internal standard in calibration standard solution

M= True Mass of Palmitoleic Ethyl Ester, EPA Ethyl Ester or DHA Ethyl Ester (r) in calibration
standard solution

6.0.3 Calculate the contained amounts of Palmitoleic Ethyl Ester, EPA Ethyl Ester and DHA
Ethyl Ester present as fatty acid equivalent and as ethyl esters:

% Analyte (fatty acid equivalent) = 100 x C x RR; x Axx M1/ (A1 x M)
% Analyte (ethyl ester) = 100 x RR; X Ax X M1/ (A1 x M2)

Calculate the contained amount of all other analytes present as fatty acid equivalent and as
ethyl esters using a response ratio equal to the response ratio calculated above for EPA Ethyl
Ester:

% Analyte (fatty acid equivalent) = 100 x C x RRepa X Ax X M¢/ (A4 X M2)
% Analyte (ethyl ester) = 100 x RRepa X Ax X M1/ (A1 X M2)

RRepa = Response Ratio of analyte

A = Area of analyte

A1 = Area of internal standard in test solution

M1 = True Mass of Internal Standard (n-Butyl Palmitate) in test solution
Mz = Weight of sample in test solution

C = Conversion from ethyl ester to fatty acid, per the table below:
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Type Name C Ratio
omega-7 Cl16:1 Palmitoleic 0.901
omega-3 C16:3 Hexadecatrienoic 0.899
omega-9 C18:1 Oleic 0.910
omega-6 C18:2 Linoleic 0.909
omega-3 C18:3 Linolenic (ALA) 0.908
omega-6 C18:3 gamma-Linolenic 0.908
omega-6 C18:3 Calendic 0.908
omega-3 C18:4 Steridonic {STD) 0.908
omega-9 C20:1 Gadoleic 0.917
omega-6 C20:2 Eicosadienoic 0.917
omega-6 C20:3 Dihomo-gamma-linolenic 0.916
omega-3 C20:3 Eicosatrienoic (ETE) 0.916
omega-3 C20:4 Eicosatetraenoic (ETA) 0.916
omega-6 ' C20:4 Arachidonic 0.916
omega-3 C20:5 Eicosapentaenoic (EPA Ethyl Ester) 0.915
C22:0 Docosanoic 0.924
omega-9 C22:1 Erucic 0.923
omega-6 C22:2 Docosadienoic 0.923
C22:3 Docosatrienoic 0.923
C22:4 Docosatetraenoic 0.922
omega-6 C22:4 Adrenic 0.922
omega-3 C22:5 Docosapentaenoic (DPA Ethy! Ester) 0.922
omega-6 C22:5 Docosapentaenoic 0.922
omega-3 C22:6 Docosahexaenoic (DHA Ethyl Ester) 0.921
C24:0 Tetracosanoic 0.929
omega-9 C24:1 Nervonic 0.929
C24:2 Tetracosadienoic 0.929
C24:3 Tetracosatrienoic 0.928
C24:4 Tetracosatetraenoic 0.928
omega-3 C24:5 Tetracosapentaenoic 0.927
omega-3 C24:6 Tetracosahexaenoic 0.927
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6.0.4 Relative Percent Difference — 2 readings

RPD = Absolute Value of [(R1 — R2)/({ Ry + R2) X 2)]

where:
R = Reading 1, R> = Reading 2

Relative Percent Difference — 3 readings

RPD = Avg / Std Dev x 100

where:

Avg=(R1+R2+R3)/3

Std Dev = Square Root of { [ (R1 — Avg)? + (R2 — Avg)? + (Rs — Avg)? ]/ 3}
R+ = Reading 1, R» = Reading 2, R3; = Reading 3

7.0 Quality Assurance Procedures

7.1 Solvent Blank
Solvent Blank Injections of the Extraction Solvents are injected before any standard sequence is
started. Solvent Blanks are also injected after any check standard is analysis. The blank must
demonstrate 0.05ppm or less compounds present in the target reference area. If this amount is
exceeded than the solvent blank injection must be performed again until it reaches an amount
less than 0.05ppm. This step is making sure sample is not staying in the column and eluting on
the next run giving you higher than expected results or mystery peaks.

7.2 Calibrations
Calibration curves are created using 45% concentration (see section 3.2) ran in triplicate and
averaged. Linearity standard (see section 3.3) should be run after calibration is performed.

7.3 Check Standards
The Working Check Standard is implemented to ensure the integrity of the standards, validity of

calibration curve and monitoring of the instrument's base line drift. The Working Check Standard
is run after each calibration set.

7.4 Calibration Curve Validation Procedure
A calibration curve is Accepted if the Working Check Standard has a Relative Percentage

Difference (RPD) less than 2% of the theoretical concentration on average of the post calibration
linearity set.




' METHOD- QC-193C
@ngm TEST METHOD

TECHNOLOGIES
Date of Original: 08-Nov-2013

Title: Fatty Acid Content of Omega3 and Omega7 Ethyl Esters | Date of Revision: 13-Feb-2019
and Triglycerides using n-butyl Palmitate as Internal Standard | Date of Review: 13-Feb-2019

Quality Designee: Quality Designee:

B)6) | qql 19 S )/l'#//?

" If the Working Check Standard has a Relative Percentage Difference (RPD) greater than 2% then
another check standard is prepared and analyzed. If the second check standard also has a
Relative Percentage Difference (RPD) greater than 2% then the calibration set in question is
Rejected and a fresh set of calibration standards is to be prepared and re-analyzed on the GC.

7.5 Corrective Actions
7.5.1 Unacceptable QC

Check standard not within 2% limit

1) Instrument will be checked for hardware problems then
recalibrated with a fresh set of standard vials

2) If recalibration fails a fresh check standard will be made and
new calibration will be performed with a fresh set of standard vials

3) If the fresh check standard fails a new set of calibration
standards will be prepared, and a new calibration performed.

4) If the fresh check and calibration standards do not correspond an in-depth review of
standard material, analysis method, and hardware will be performed.

7.5.2 RPD Greater than 2% :
1) Samples will be reprocessed and analyzed.

8.0 Reporting

Minimum Reporting Levels of this method are {5% Palmitoleic Ethyl Ester, 5% EPA Ethyl Ester and 5%
DHA Ethyl Ester}. The Maximum, reporting limits for this method are {90% Palmitoleic Ethy! Ester, 90%
EPA Ethyl Ester and 90% DHA Ethyl Ester}, using the standard calibration set.

8.0.1 Computer Records
Results log: A file with quality assurance data, as well as all information recorded will be saved
in computer format for an indefinite period.

9.0 Instrument Maintenance

Instrument maintenance is to be performed as dictated by chromatographic results. This maintenance
is considered preventative to prolong the lifetime of the instrument and the integrity of analysis. All
maintenance is to be recorded in the Instrument Maintenance Log.

9.0.1 Routine Maintenance includes
1) Replace Wash Solvent Vials A & B, refill wash solvents, check
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gas pressures (He, Air & H2) and insure that the Detector is lit properly.
2) Replace the Inlet Septa, as needed.
3) Replace Inlet Liners and O-Ring (Inlet), as needed.
4) Cutting the ends of the Column, Replace Ferrules (column), Update the Retention

Time

in Openlab Chemstation, and Sonicate Detector Jets, as needed.

5) The installation of a new Column, as needed.

10.0 Appendix, References & Further Reading

AOCS official method Ce-1b-89, Fatty acid composition by GLC: Marine oils, Champaign IL,

1992.

11.0 Revision History

09/05/2012
10/03/2012
11/08/2013
03/21/2017
12/03/2018

02/13/2019

Change reporting in mg/g to reflect rounding

Change sec 3.3 wording to “Emulsion Concentrate”

Change sec 4.0, added system suitability check.

Remove section dealing with emulsion samples; change to 0.25mm ID column.
Document review and revision. Changed Eicosapentaenoic and Docosahexaenoic
to reflect the Ethyl Esters being tested. Added Sections to conform to ISO 17025
standards.

Cleaned up calculations, clarified how method is used for C16:1 Omega 7
(palmitoleic) analysis.
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