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CANADA
General Comments:
1. Request for additional information on the fatty acid profiles of anchovy and krill oils:

Canada recognizes the importance of having a robust standard for fish oil which takes into consideration data from
various sources to reflect variations due to species, climate, geographical location, etc. and, at the same time,
provide a means to safeguard against fraudulent practices. In support of this principle, Canada is pleased to
submit analytical data on krill oil, contained in a document attached to this submission, for consideration in the
setting of quality parameters for krill oil in the Draft Codex Standard for Fish Qils. This includes analytical data on
fatty acid composition and other quality parameters of krill oil. Information has been submitted by a Canadian
industry stakeholder based on analytical test results of 119 batches from commercial trade between 2010 and
2016. Additional information on krill species, geographic location as well as the harvest season is also included.

2. Comments on the request for proposals for alternative texts in Section 7.3 “Other Labelling Requirements”

With respect to the two options in square brackets that are presented in the draft standard for declaring vitamin
nutrients in fish oils and fish liver oils, Canada supports retaining the second option for mandatory labelling of
vitamin A and D in fish liver oil, naturally present or restored, where this is required by country of retail sale. Canada
also supports using the term “may” when providing the content of EPA/DHA for fish oils covered by this standard.

For fish liver oils (Sections 2.3 and 2.4) the content in vitamin A and vitamin D, naturally present or restored, shall
be given if required by country of retail sale.]

The content of EPA and DHA [shall/ may] be given for all fish oils covered by this Standard.
(See Appendix for the Analytical Data on Krill Qil)

EUROPEAN UNION

Proposals for alternative texts of Section 7.3 "Other labelling requirements":

The EU supports that the content of vitamin A and D shall be given on the labelling of fish liver oil food
supplements.

The EU believes that the names of the categories of nutrients or substances that characterise the product are
important and essential information for consumers. Consumers often buy these supplements solely for their
vitamin and minerals' content. Therefore, the amount of the nutrients or substances with a nutritional or
physiological effect present in the product shall be declared. Both the presence and the amount of vitamins A and
D in fish liver oil supplements should be labelled.
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The EU also supports that the content of EPA and DHA shall be given on the labelling of fish liver oil food
supplements for the same reasons as for vitamins A and D.

JAPAN
7.3 Other labelling requirement

Proposed text:

For fish liver oils (Section 2.3 and 2.4) except shark liver oils the content in vitamin A and vitamin D shall be
given.

The content of EPA and DHA [shallfmay] be given for all fish oils covered by this Standard except shark liver
ails.

Rationale:

It is not necessary to give content in vitamin A, vitamin E, EPA and DHA for shark liver oils because shark liver
oils generally do not contain these substances. If it is indicated as “0”, it will give a negative image of the
product and mislead consumers.

NORWAY
(i) General Comments
We support the document and the joint effort to develop a common standard on this subject.
(ii) Specific Comments
SECTION 2.1.3 KRILL OIL

Please see the additional information on krill oil attached (see appendix). In the attachment, the first sheet gives
the fatty acid composition of 16 new batches of krill oil from 2015/2016. The second sheet gives the quality
parameters in these 16 batches. In the third sheet we have listed max/min values for the 16 batches, the draft
Codex values for krill oil, the United States Pharmacopeia — National Formulary (USP-NF) values for comparison,
and our proposal for revised Codex values, with a rationale. The changes we propose are marked with bold
numbers in sheet number three in the attachment.

SECTION 5 CONTAMINANTS

We would like to emphasize that we consider it important that CCCF, as soon as the fish oil standard is finalized,
consider whether it is appropriate that the ML for arsenic in fish oils apply to total arsenic or to only inorganic
arsenic. The inorganic arsenic is considered far more toxic than the organic arsenic, and it is the organic arsenic
which is mainly found in seafood.

SECTION 7.3 OTHER LABELLING REQUIREMENTS

fFor fish liver oils (Sections 2.3 and 2.4) the content in vitamin A and vitamin D shall be given.

The content of EPA and DHA [shallfmay] be given for all fish oils covered by this Standard.

Rationale: Cod liver oil is the most traditional fish oil that has been on the marked for more than hundred years
and the natural content of vitamins is the main characteristic for liver oils distinguishing them from other fish oils.

In addition, Norway do prefer that the content of EPA and DHA shall be given.
SECTION 8.3 DETERMINATION OF ARSENIC

According to AOAC 952.13 (Silver Diehyldithiocarbamate Method); AOAC 942.17 (Molybdenum Blue); AOAC
986.15 (Spectroscopy/Atomic Absorption Spectroscopy); CEN-EN 16802:2016.
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Rationale: Because inorganic arsenic is the most toxic arsenic compound, and because inorganic arsenic usually
constitutes a small share of the total amount of arsenic in sea food, it is important that we have good methods to
measure inorganic arsenic. We would propose adding the method CEN-EN 16802:2016 to the list of methods for
determination of arsenic. This is a new and updated method suitable for this purpose.

SECTION 8.10 DETERMINATION OF PHOSPHOLIPIDS

Norway would like to inform the CCFO of the progress for the validation of the USP-NF method for the
determination of phospholipids. The work is ongoing, and this method may be included in the forthcoming 7t
edition of AOCS methods due for release in May 2017.

Norway would like to ask CCFO to refer to this method in section 8.10 in the fish oil standard, as soon as the
method is adapted by AOCS.

(See Appendix for the Analytical Data and Proposal on Krill Qil)

PERU
GENERAL COMMENTS

In response to the request from CCFO, Pert submits information on the profile of fatty acids present in the oil
from Peruvian anchovy (anchoveta). The ranges submitted are based on information from official sources on the

results of analyses of fish oil from catches of the Peruvian especies Engraulis ringens between the years 2013
to 2015 in several areas of the Peruvian coast.

It is important for the draft CODEX Standard for Fish Qils to include the minimum sum of EPA + DHA (both omega
3) and the contents of linoleic acid (omega 6), that characterize and identify each species and that can contribute
to guaranteeing the authenticity of the fish oil, as well as its declaration on the product label.

It is necessary to take into account and debate the fact that it is important to adequately distinguish oil from wild
fish species compared with oil from farmed fish. To ignore this, could affect the health benefits inherent in fish oil
due to the relationship between the content of omega 3 and omega 6.

Information regarding the fatty acid profile in Peruvian anchovy (anchoveta) Engraulis ringens,
determined by gas liquid chromatography from authentic samples (expressed as a percentage of total
fatty acids)

Fatty acids Peruvian. Anphovy (Anchoveta)
(Engraulis ringens)
C14:0 miristic acid 2.7-9.0
C15:0 pentadecanoic acid N.D.
C16:0 palmitic acid 13.0-22.0
C16:1 (n-7) palmitoleic acid 4.0-11.0
C17:0 heptadecanoic acid N.D.
C18:0 estearic acid 1.5-6.0
C18:1 (n-7) vaccenic acid 1.7-3.7
C18:1 (n-9) oleic acid 5.3-17.0
C18:2 (n-6) linoleic acid 0.7-2.3
C18:3 (n-3) linolenic acid 0.1-2.0
C18:3 (n-6) y-linolenic acid N. D.
C18:4 (n-3) estearidonic acid IN-5.0
C20:0 araquidic acid IN-1.0
C20:1 (n-9) eicosenoic acid IN-3.0
C20:1 (n-11) eicosenoic acid N.D.
C20:4 (n-6) araquidonic acid IN-2.5
C20:4 (n-3) eicosatetraenoic acid 0.4-1.4
C20:5 (n-3) eicosapentaenoic acid 5.0-26.0
C21:5 (n-3) heneicosapentaenoic acid IN-1.1
C22:1 (n-9) erucic acid IN-0.5
C22:1 (n-11) cetoleic acid IN- 5.6
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C22:5 (n-3) docosapentaenoic acid 1.0-3.1
C22:6 (n-3) docosahexaenoic acid 5.2-26.5
SUM OF EPA + DHA Min. 27

IN = Non detectable, defined as < 0,05 %

N.D. = not available

N.A. = not applicable

Source: Organismo Nacional de Sanidad Pesquera del Pert (SANIPES)
Method used: AOCS Ce-1b-89 Fatty Acid Composition of Marine Qils by GLC

Number of samples: 1141

REPUBLIC OF KOREA
- In relation to 3.2.2 the Acid value of krill oil

According to the EFSA’s Journal 2009 “scientific opinion on Safety of ‘Lipid extract from Euphausia superba’ as a
novel food ingredient”, it says “Edible oils are normally characterized by low contents of free fatty acids, expressed
by the acid value (typical specification for fish oil: 0-5 mg KOH/g). The acid value given for NKO™ is much higher
(25.7-32.4 mg KOH/g) owing to the inherent content of free fatty acids. Therefore, this parameter is less
appropriate as stability indicator.”

Our opinion is the same as above, and here is the link of EFSA’s scientific opinion

http://www.bfr.bund.de/cm/343/efsa_opinion on the safety of lipid extract from euphausia superba.pdf

In addition, the Korean company (BIOLSYSTEMS CO., LTD), which manufactures krill oil and also suggested to
us to change the range of acid value of krill oil, is now testing the acid value from 10 major krill oil products imported
and produced domestically. The results may come out by the end of next week. We are going to share with you
and would like to discuss on this matter after reviewing the data.

Regarding fatty acid composition of krill oil, we attached below (see Appendix). We considered that the attached
data analyzed by the company is the only thing to consider among those materials you mentioned in the list.

Global Organization for EPA and DHA Omega-3s (GOED)

The Global Organization for EPA and DHA Omega-3s (GOED) is an association of processors, refiners,
manufacturers, distributors, marketers, retailers and supporters of products containing eicosapentaenoic acid
(EPA) and docosahexaenoic acid (DHA) omega-3 fatty acids. GOED’s membership represents a broad range of
businesses, from small entrepreneurs to multinational food companies. The Organization's objectives are to
educate consumers about the health benefits of EPA/DHA and to collaborate with government groups, the
healthcare community and the industry on issues related to omega-3s, while setting high standards for our
business sector. As such, our members have a profound interest in ensuring that valuable information regarding
EPA and DHA is communicated to consumers in a meaningful and timely way.

In response to CL 2015/23-FO (July 2015), on 30 September 2016, GOED provided comments at Step 6 on the
Proposed Draft Standard for Fish Oils. While preparing comments related to Section 7.3 “Other Labelling
Requirements”, GOED realized it had a couple of additional comments at Step 6, so those comments are included
below, along with comments related to Section 7.3. As always, thank you for the opportunity to provide comments.
GOED looks forward to a productive discussion on this topic at the upcoming CCFO meeting.

2.6 Concentrated fish oils ethyl esters

GOED recommends the addition of 2.7 Concentrated fish oil re-esterified triglycerides in order to differentiate from
2.6 Concentrated fish oil ethyl esters. For 2015, the volume, growth and value for EEs and rTGs were as follows:

e EEs (2015)
o Volume: 12,152 metric tons (What is total volume?)
o Growth: about 4.5% per year
o Value: 368 million US$


http://www.bfr.bund.de/cm/343/efsa_opinion_on_the_safety_of_lipid_extract_from_euphausia_superba.pdf
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e TGs (2015)
o Volume: 4640 metric tons (What is total volume?)
o Growth: about 16.0% per year
o Value: 701 million US$

7.3 Other labelling requirements

or

For fish liver oils (Sections 2.3 and 2.4) the content in vitamin A and vitamin D, naturally present or restored, shall
be given irequired-by-country-of retail-sale.]

GOED recommends vitamins A and D be labelled with the units of micrograms RE and micrograms, respectively.
The content of EPA and DHA [shall/may ] be given for all fish oils covered by this Standard.

In addition, GOED recommends that concentrated fish oils state the chemical form (e.g. ethyl ester, TG).
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28th November 2016

ANALYTICAL DATA

CANADA

Canada is pleased to submit the following fatty acid analytical data on krill oil from a Canadian industry member.

Data includes test results from 119 lots from 2010-2016

Additional information on krill species, geographic location, harvest season and method of analysis are provided below.

Appendix

Year: 2010
Lot: 1 2 3 4 5 6 7 8 9 10 11 12 13
Parameter Units e
C14:0 11.17 | 12.75 | 11.40 | 11.24 | 10.97 | 10.98 | 10.83 | 10.65 | 10.39 | 10.46 | 10.59 | 10.05 9.77
C16:0 22.04 | 2250 | 2222 | 22.01 | 22.36 | 2247 | 22.36 | 2259 | 22.32 | 2211 | 21.96 | 21.32 | 20.95
C16:1 n-7cis 7.04 6.82 6.86 6.28 5.88 5.92 5.79 6.02 5.93 6.08 5.91 5.37 4.75
C18:1n-9 12.05 | 11.93 | 12.11 | 12.12 | 12.02 | 12.22 | 1225 | 1253 | 12.35 | 12.13 | 12.11 9.73 9.63
C18:1 n-7 7.17 7.69 7.17 7.09 7.14 7.07 7.03 7.02 6.98 6.99 7.06 6.88 6.89
. C18:2 n-6 1.71 1.83 1.73 1.87 1.94 1.90 1.90 1.82 1.85 1.87 1.83 1.57 1.55
Fat:zf";‘lce'd C18:3n-3 % total fatty acids | 1.12 | 0.87 | 113 | 113 | 119 | 119 | 123 | 114 | 121 | 123 | 120 | 149 | 173
P C18:4 n-3 3.66 3.09 3.80 3.63 3.57 3.68 3.76 3.60 3.72 3.81 3.81 5.16 5.78
C20:1 n-9 0.74 0.81 0.75 0.82 0.79 0.80 0.77 0.75 0.74 0.73 0.76 0.66 0.65
C20:5 n-3 EPA 18.27 | 17.65 | 18.13 | 18.20 | 18.15 | 18.01 | 18.22 | 18.07 | 18.38 | 18.45 | 18.67 | 20.45 | 20.53
C22:1n-9 0.07 0.05 0.06 0.10 0.09 0.09 0.09 0.10 0.11 0.11 0.09 0.05 0.06
C22:5 n-3 DPA 0.41 0.40 0.39 0.43 0.43 0.42 0.42 0.40 0.41 0.41 0.56 0.42 0.45
C22:6 n-3 DHA 9.61 8.79 9.39 9.78 10.07 9.82 10.07 | 10.15 | 10.48 | 10.48 | 10.28 | 12.06 | 12.73
Total lipids as FA g/100g oil 73.8 74.5 73.5 72.5 70.2 72.1 71.7 717 71.3 70.8 72.2 74.2 74.3
Omega-3 9/100g oil 25.6 23.8 25.4 24.4 23.9 24.2 24.4 24 24.4 24.2 24.8 30 30.4
Omega-6 g/100g ol 15 1.6 1.5 1.6 1.6 1.6 1.6 1.5 1.6 1.6 1.5 1.4 1.4
Omega-9 9/100g oil 8.9 9.1 8.9 8.9 8.6 9 8.9 9.1 8.9 8.7 8.9 7.5 7.2
Comggs‘izonal Saturated FA g/100g oil 253 | 272 | 254 | 258 | 251 | 259 | 255 | 256 | 252 | 184 | 255 24 24.4
parameters Monounsaturated FA g/100g ol 20.3 20.9 20.1 19.6 18.7 19.4 19.2 19.5 19.2 19.1 19.3 17.5 16.8
Polyunsaturated FA 9/100g oil 28.2 26.5 28 27.0 26.5 26.9 27.7 26.6 27 26.8 27.4 32.7 33
Carotenoids mg/100g oil 76.5 66.9 72 68.1 76.6 74.2 84.8 87.6 90.6 81.8 88.1 81 62.1
Astaxanthin (esterified) mg/100g oil 135.6 116 128.1 | 124.2 | 138.9 | 155.7 154 147.8 | 164.2 148 159.4 | 141.3 | 108.2
Total phospholipids g/100g oil 41.7 43.8 39 38.7 41.7 40.7 40.6 39.5 39.4 39.5 40.3 45.3 43.8
Peroxide value mEq peroxide/kg 0 0.2 0 0.0 0.0 0 0 0 0 0 0 0 0
Stability p-Anisidine value - 1.1 2.5 1.1 1.3 1.2 2 1.8 1.8 2 1.6 1.2 0.9 1.2
indexes Acid value mg KOH/g oil 20.5 7.2 19.1 15.5 13.6 13.2 15.9 15.7 17.2 15.9 17 26.3 21.2
Saponification value mg KOH/g oil 178.6 | 182.3 | 178.6 | 178.4 | 182.0 | 173.8 | 176.5 182 174.3 171 1725 | 173.6 | 175.2
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Year: 2011 2012
Lot: 14 15 16 17 18 19 20 21 22 23 24 25 26 27
Parameter Units
C14:0 9.81 9.95 9.77 8.70 9.51 9.46 9.34 9.11 9.45 9.77 9.56 9.50 9.17 9.38
C16:0 20.79 | 21.60 | 21.88 | 20.66 | 21.30 | 20.73 | 20.98 | 21.69 | 21.49 | 21.47 | 20.89 | 20.89 | 21.23 | 20.79
C16:1 n-7cis 5.26 5.98 5.93 4.95 6.08 6.29 6.14 6.21 6.08 6.08 6.25 6.18 5.47 5.55
C18:1 n-9 9.84 10.21 | 10.39 9.93 10.81 | 10.97 | 10.51 | 10.89 | 10.47 | 10.63 | 10.59 | 10.43 9.36 9.62
C18:1 n-7 6.83 6.90 7.09 6.79 7.65 8.05 7.73 7.85 7.81 7.78 7.89 7.78 6.90 7.16
) C18:2 n-6 1.54 1.56 1.56 1.61 212 2.17 2.18 2.14 2.20 2.17 211 2.09 1.98 2.08
F‘;t:gfﬁ‘;'d c183n3 sotoalfalty |"5g | 112 | 147 | 139 | 069 | 1.03 | 108 | 1.03 | 101 | 1.08 | 094 | 100 | 127 | 119
C18:4 n-3 5.50 4.22 4.18 4.47 2.60 2.56 2.60 2.58 2.56 2.67 2.47 2.65 4.32 3.74
C20:1 n-9 0.67 0.75 0.73 0.72 0.56 0.64 0.59 0.58 0.56 0.57 0.52 0.53 0.46 0.54
C20:5 n-3 EPA 20.62 | 20.70 | 20.41 | 21.99 | 20.75 | 20.98 | 21.66 | 20.54 | 21.94 | 21.10 | 21.54 | 21.63 | 21.73 | 21.72
C22:1n-9 0.05 0.08 0.05 0.07 0.05 0.07 0.06 0.07 0.06 0.05 0.05 0.05 0.06 0.07
C22:5 n-3 DPA 0.43 0.40 0.40 0.47 0.51 0.43 0.46 0.47 0.44 0.44 0.43 0.42 0.49 0.50
C22:6 n-3 DHA 12.44 | 11.74 | 11.84 | 13.04 | 11.77 | 11.73 | 12.29 | 11.58 | 1251 | 11.90 | 12.60 | 12.75 | 12.82 | 12.99
Total lipids as FA g/100g oil 72.8 75.8 72.5 72.1 72.3 71.5 70.8 72.1 69.7 72.7 72.8 71 69.9 72.9
Omega-3 9/100g oil 29.1 29.1 27.7 29.7 26.5 26.9 26.6 26.6 27 27 26.7 26.6 27.7 28.3
Omega-6 0/100g oil 1.4 1.4 1.4 15 1.8 1.9 1.7 1.7 1.7 1.8 1.7 1.7 1.5 1.7
Omega-9 0/100g oil 7.3 8 7.7 7.2 7.9 7.8 7.5 7.8 7.4 7.8 7.9 7.6 6.9 7.2
comg(t)gietrional Saturated FA 9/100g oil 23.9 25.2 24.2 23 24.3 23.2 23.3 24 22.1 24 24.1 23.1 23 24.1
parameters Monounsaturated FA g/100g oil 17.2 18.8 18.1 16.7 18.6 18.4 18.1 18.6 17.8 18.7 19.1 18.5 16.5 17.6
Polyunsaturated FA 0/100g oil 31.6 31.8 30.2 324 29.4 29.9 29.4 29.5 29.8 29.9 29.6 29.4 30.4 31.2
Carotenoids mg/100g oil 62.2 62.1 72.6 85.8 69.9 74 67.6 71 71.3 71.2 74.9 68.1 69.9 66.9
Astaxanthin (esterified) mg/100g oil 106.4 | 108.5 | 127.3 151 121 128 120 126 125 126 129.9 120 120 117
Total phospholipids g/100g oil 42.1 42.3 43.5 46.3 45.6 46 47.2 455 48.6 46.3 46.7 46.5 46.9 45
Peroxide value mEq peroxide/kg 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Stability p-Anisidine value - 0.7 1.2 1.2 0.6 0.8 0 0.6 0.6 0.9 1 1.3 1.2 1.2 1.4
indexes Acid value mg KOH/g oil 24.1 26 26.3 29.6 29.8 29.7 31.3 29.9 30.2 29.8 29.8 30.1 30.9 32.2
Saponification value mg KOH/g oll 178.4 | 1785 | 172.2 166 173 173 175 175 177 175 177 177 178 172
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Year: 2012
Lot: 28 29 30 31 32 33 34 35 36 37 38 39 40 41
Parameter Units
C14:0 9.62 9.58 9.56 9.66 9.50 9.39 10.71 9.45 9.33 9.92 10.23 9.06 8.94 9.69
C16:0 20.57 | 20.85 | 20.48 | 20.25 | 20.00 | 20.60 | 21.90 | 20.97 | 20.84 | 21.15 | 21.27 | 20.54 | 20.18 | 20.92
C16:1 n-7cis 5.49 5.77 5.90 5.74 5.78 5.70 6.25 5.46 5.70 6.26 6.08 6.07 5.81 5.95
C18:1 n-9 9.72 9.83 9.63 9.53 9.66 9.49 10.25 9.59 9.74 10.35 | 10.40 | 10.19 9.86 9.85
C18:1 n-7 7.18 7.22 6.91 6.88 6.88 6.90 7.09 6.94 7.08 7.04 6.93 7.35 6.97 6.66
Fatty acid C18:2 n-6 % total fatty 2.13 2.08 2.09 2.08 214 2.10 1.99 2.08 2.09 1.87 1.92 1.99 1.96 1.89
profile C18:3n-3 acids 1.17 1.07 1.23 1.26 1.26 1.35 1.16 1.20 1.15 1.07 1.12 1.08 1.19 1.21
C18:4 n-3 3.57 3.44 3.95 4.13 4.09 4.09 4.07 3.92 3.77 3.55 3.63 3.02 3.39 3.81
C20:1 n-9 0.56 0.54 0.57 0.57 0.62 0.56 0.54 0.51 0.52 0.61 0.62 0.60 0.61 0.61
C20:5 n-3 EPA 21.73 | 21.86 | 21.51 | 21.70 | 21.63 | 21.49 | 20.08 | 21.54 | 21.74 | 21.72 | 21.08 | 22.28 | 22.82 | 22.39
C22:1n-9 0.07 0.07 0.09 0.09 0.08 0.08 0.08 0.07 0.08 0.09 0.08 0.07 0.08 0.12
C22:5n-3 DPA 0.52 0.46 0.52 0.53 0.54 0.51 0.44 0.51 0.46 0.46 0.49 0.47 0.50 0.50
C22:6 n-3 DHA 12.77 | 12.89 | 12.48 | 12.60 | 12.68 | 12.67 | 11.09 | 12.80 | 12.94 | 11.44 | 11.30 | 12.74 | 12.74 | 11.40
Total lipids as FA g/100g oil 72 71.9 71.1 72.2 70 69.5 72.4 70.4 70.8 70.8 71 71.4 69.8 70.1
Omega-3 9/100g oil 28 28.2 28 28.6 28 27.8 26 27.9 27.9 27.1 26.5 27.7 28.1 27.3
Omega-6 0/100g oil 1.8 1.8 1.8 1.8 1.7 1.7 1.6 1.7 1.7 1.6 1.6 1.6 1.6 1.6
Omega-9 g/100g oil 7.2 7.2 7 7 7 6.8 7.5 6.9 7.1 7.5 7.5 7.4 7.1 7.1
comg(t)gﬁrional Saturated FA 9/100g oil 23.7 23.2 23 235 22.2 22.3 25.6 23.2 23.1 233 24 22.9 21.9 23.2
parameters Monounsaturated FA g/100g oil 17.3 17.5 17 17.1 16.8 16.4 18.1 16.4 17 17.8 17.7 17.9 16.9 16.9
Polyunsaturated FA g/100g oil 31 31.2 31 31.6 30.9 30.7 28.7 30.7 30.8 29.8 29.2 30.6 30.9 30
Carotenoids mg/100g oil 66.5 69.3 71.4 67.7 70.8 67.1 58 73.6 76 55.2 52.7 72.2 68.3 56.7
Astaxanthin (esterified) mg/100g oil 117 121 125 119 125 117 101 130 133 104 94.4 127 120 100
Total phospholipids g/100g oil 44.1 43.1 44.4 47.9 46.8 45 40.7 42.1 42.2 414 41.9 44.3 43.2 42.6
Peroxide value mEq peroxide/kg 0 0 0 0.1 0 0 0 0.1 0 0 0 0 0 0
Stability p-Anisidine value - 0.7 0.7 0.7 0.4 1 0.5 0.9 1.4 0.7 1 0.5 0.2 1.1 0.7
indexes Acid value mg KOH/g oil 32.3 33.2 32.9 34.3 35.1 33.7 26.9 34.8 35.5 34.7 33.7 36.3 36.2 35.2
Saponification value mg KOH/g oll 171 171 174 173 169 172 173 164 169 172 174 169 168 171
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Year: 2012
Lot: 42 43 44 45 46 47 48 49 50 51 52 53 54 55
Parameter Units

C14:.0 8.81 8.69 8.76 9.33 8.48 8.18 8.53 8.34 8.22 7.99 7.23 8.03 7.65 9.16
C16:0 20.39 | 20.04 | 19.63 | 20.44 | 19.57 | 20.21 | 20.51 | 19.91 | 19.66 | 19.80 | 19.43 | 19.64 | 19.39 | 19.86

C16:1 n-7cis 5.81 5.76 5.80 5.81 5.10 4.45 4.79 4.98 4.46 4.14 3.93 4.88 4.46 4.79

C18:1 n-9 10.11 9.71 9.74 9.79 9.67 9.60 9.84 9.74 9.53 9.40 8.64 9.45 9.30 9.93

C18:1 n-7 7.35 6.74 6.55 6.62 6.55 6.59 6.51 6.39 6.35 6.27 6.26 6.46 6.26 6.37

. C18:2 n-6 2.06 1.97 191 2.00 1.83 1.69 1.71 1.73 1.62 1.51 1.61 1.59 1.56 1.93
F‘;t:gfﬁ‘;'d C183n3 dotoalfatty ™56 | 110 | 109 | 121 | 115 | 110 | 143 | 105 | 145 | 112 | 116 | 112 | 1.16 | 132
C18:4 n-3 3.55 3.67 3.72 3.77 3.83 3.98 3.95 3.99 4.16 4.30 4.28 4.11 4.34 5.20

C20:1 n-9 0.62 0.51 0.57 0.57 0.59 0.55 0.66 0.64 0.64 0.64 0.57 0.63 0.55 0.60
C20:5 n-3 EPA 21.62 | 23.71 | 23.80 | 22.48 | 24.68 | 25,55 | 24.46 | 2494 | 25.93 | 27.14 | 2758 | 26.78 | 27.22 | 22.78

C22:1n-9 0.06 0.09 0.10 0.12 0.06 0.05 0.05 0.05 0.04 0.03 0.03 0.04 0.05 0.05

C22:5 n-3 DPA 0.46 0.49 0.54 0.52 0.53 0.49 0.49 0.51 0.52 0.50 0.54 0.57 0.52 0.48
C22:6 n-3 DHA 13.21 | 13.12 | 12.77 | 12.39 | 13.10 | 13.05 | 12.54 | 12.67 | 12.67 | 12.16 | 13.97 | 11.78 | 12.65 | 12.61
Total lipids as FA g/100g oil 70.8 71 71.5 73.6 74.6 71.6 69.7 73.8 71.6 72.8 70.40 | 69.50 | 70.60 | 74.00

Omega-3 g/100g oil 28.2 30.3 29.5 29.1 31.6 30.8 29.4 31.6 31.6 325 30.9 31.4 32.1 30.9

Omega-6 0/100g oil 1.7 15 1.6 1.7 1.6 1.4 1.4 1.5 1.4 1.3 1.3 1.3 1.3 1.7

Omega-9 0/100g oil 7.3 6.9 7 7.2 7.3 6.9 7 7.3 6.9 6.9 6.9 6.7 6.8 7.4

Comgg;ﬁrional Saturated FA 9/100g oil 223 | 215 | 222 24 23 22.1 22 227 | 217 22 217 | 203 | 207 | 234
parameters Monounsaturated FA g/100g oil 17.4 16.4 16.9 17.5 17.1 16 15.8 16.7 15.7 15.7 15.3 15.3 15.2 16.7
Polyunsaturated FA 0/100g oil 31.1 33.1 324 32.1 34.5 335 31.9 34.4 34.3 35.1 33.4 34 34.7 33.9

Carotenoids mg/100g oil 80.1 72.4 73.1 63.1 68.4 64.7 70.1 67.3 64 65.3 58.6 61 70 69.8

Astaxanthin (esterified) mg/100g oil 142 126 127 112 123.5 114 123 118 112 115 104 106 122 126

Total phospholipids g/100g oil 46.4 43.5 43.9 44 42.6 42.9 42.3 42.4 43.8 42.9 43 42.6 42.3 42

Peroxide value mEq peroxide/kg 0 0 0 0 0 0.1 0 0 0.1 0.1 0.3 0.4 0.4 0.3

Stability p-Anisidine value - 0.9 15 1.3 0.7 1.3 15 1.3 1 0.9 0.7 15 1.3 1.4 1
indexes Acid value mg KOH/g oil 319 | 383 | 414 | 357 | 354 | 357 | 354 - - - - - - 29.9
Saponification value mg KOH/g oll 167 169 169 170 167 168 168 168 169 167 169 161 167 170




CX/FO 17/25/4 Add.1 10
Year: 2014
Lot: | 56 57 58 59 60 | 61 62 63 64 | 65 66 67 68 69 70
Parameter Units
C14:0 7.99 | 8.84 1%0 1%'3 950 | 843 | 9.01 | 9.68 | 9.21 | 9.02 | 9.61 1?1'1 9.78 1?1'1 1%'0
160 198 | 207 | 214 | 220 | 204 | 207 | 212 | 214 | 209 | 21.0 | 205 | 210 | 216 | 218 | 215
' 2 2 8 4 4 5 9 3 7 2 0 1 0 8 1
C16:1 n-7cis 410 | 442 | 531 | 493 | 500 | 427 | 457 | 469 | 481 | 470 | 474 | 492 | 481 | 517 | 5.34
C18:1n-9 8.65 | 9.01 1%0 978 | 9.63 | 8.66 | 953 | 9.41 | 962 | 9.43 | 920 | 922 | 9.26 | 9.72 | 9.99
C18:1 n-7 6.49 | 6.56 | 6.63 | 6.50 | 6.67 | 6.42 | 7.01 | 6.71 | 6.70 | 6.80 | 6.50 | 6.44 | 6.69 | 6.69 | 6.68
Fatty acid C18:2 n-6 %total fatty | 1.66 | 1.66 | 1.75 | 1.69 | 1.77 | 1.65 | 171 | 1.70 | 1.71 | 164 | 170 | 170 | 169 | 1.73 | 1.74
profile C18:3n-3 acids 230 | 224 | 191 | 1.83 | 203 | 1.94 | 1.85 | 194 | 202 | 211 | 212 | 210 | 219 | 211 | 207
C18:4n-3 6.13 | 6.08 | 548 | 549 | 566 | 559 | 557 | 551 | 581 | 593 | 577 | 563 | 6.09 | 589 | 5.82
C20:1 n-9 045 | 049 | 054 | 051 | 053 | 043 | 048 | 046 | 0.46 | 0.49 | 049 | 050 | 051 | 0.49 | 0.46
_ 229 | 21.8 | 199 | 199 | 215 | 221 | 215 | 21.0 | 215 | 212 | 214 | 208 | 212 | 20.1 | 202
€20:5 n-3 EPA 8 5 0 6 3 8 0 8 8 6 0 2 8 0 2
C22:1n-9 0.05 | 0.06 | 0.09 | 0.00 | 0.00 | 0.00 | 0.00 | 0.14 | 0.00 | 0.08 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
C22:5n-3 DPA 050 | 047 | 049 | 046 | 0.47 | 045 | 0.45 | 0.46 | 0.47 | 0.43 | 0.47 | 0.49 | 0.47 | 0.46 | 0.49
_ 142 | 130 | 117 | 124 | 126 | 155 | 129 | 130 | 127 | 125 | 129 | 125 | 117 | 113 | 117
€22:6 n-3 DHA 8 7 0 7 6 4 8 5 2 4 0 1 5 3 1
I . 62.7 | 61.0 | 66.9 | 635 | 61.6 | 641 | 643 | 665 | 67.7 | 69.1 | 71.0 | 688 | 73.0 | 73.6 | 73.9
Total lipids as FA g/100g ol 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Omega-3 9/100g oil 303 | 28 | 272 | 274 | 272 | 268 | 279 | 288 | 30 | 202 | 2098 | 284 | 316 | 306 | 3038
Omega-6 9/100g oil 14 | 13 | 15 | 13 | 12 | 13 | 13 | 13 | 15 | 15 | 14 | 14 | 14 | 14 | 14
Omega-9 9/100g oil 56 | 5.8 7 64 | 61 | 63 | 62 | 65 | 67 | 91 | 67 | 65 | 71 | 74 | 76
Comogé‘?t'iona Saturated FA 9/100g oil 182 | 186 | 22.6 | 209 | 193 | 21.3 | 20.7 | 21.7 | 211 | 209 | 241 | 237 | 241 | 251 | 247
| pafameters Monounsaturated FA 9/100g oil 128 | 13 | 157 | 139 | 138 | 146 | 143 | 148 | 15 | 17.4 | 156 | 151 | 16 | 168 | 17.1
Polyunsaturated FA 9/100g oil 317 | 294 | 287 | 288 | 285 | 282 | 293 | 30.1 | 316 | 309 | 31.3 | 299 | 33 | 31.9 | 32.1
Carotenoids mg/100g oil 55.8 | 46.4 | 53.3 | 47.8 | 47.6 | 442 | 449 | 47.4 | 453 | 458 | 50.1 | 45.7 | 463 | 50.8 | 58.7
Astaxanthin mg/100g oil 101 | 822 | 932 | 837 | 848 | 788 | 79.3 | 839 | 81.3 | 824 | 90.3 | 822 | 834 | 90.1 | 103
(esterified)
Total phospholipids g/100g ol 41.3 | 39.9 | 414 | 395 | 40.2 | 422 | 434 | 436 40 414 48 40.8 41 41 40.7
Peroxide value mEq 03 | <03 | <03 | <03 | <03 | <03 | <03 | <0,3 | <05 | <0,3 | <0,3 | <0,3 | <0,3 | <0,3 | <0,3
peroxide/kg
Isntg‘g;('g;’ p-Anisidine value - 1 06 | <06 | 09 | 1.8 | 09 | 06 | 13 | 08 | 04 | 05 | 02 | 13 | 12 2
Acid value mgKOH/goil | 327 | 294 | 271 | 314 | 205 | - | 278 | 277 | 20.4 | 30 | 204 | - 29.6 | 29.7 | 31.6
Saponification value | mgKOH/goil | 169 | 169 | 178 | 176 | 174 | 173 | 172 | 166 | 172 | 171 | 172 | 168 | 168 | 172 | 180




CX/FO 17/25/4 Add.1 11
Year: 2015
Lot: 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Parameter Units

C14:0 9.68 9.16 9.86 9.33 8.93 8.72 9.80 9.00 8.93 9.31 8.65 9.24 10.47 9.11 8.70 8.79
C16:0 2162 | 21.54 | 21.63 | 21.58 | 21.43 | 20.64 | 21.11 | 20.74 | 19.92 | 19.92 | 19.12 | 19.71 | 20.12 | 20.08 | 19.39 | 19.47

C16:1 n-7cis 5.17 5.07 5.32 4.83 4.83 4.76 5.52 4.77 5.07 4.89 4.67 4.82 5.32 4.87 4.08 4.46
C18:1 n-9 9.84 9.48 9.80 9.19 9.18 8.97 10.01 9.01 9.40 9.38 9.20 9.35 10.11 9.41 8.81 9.27
C18:1 n-7 6.85 6.88 6.73 6.78 6.78 6.83 6.82 6.91 6.60 6.41 6.36 6.39 6.54 6.56 6.61 6.62
C18:2 n-6 % total fatty 1.68 1.72 1.71 1.72 1.75 1.71 1.73 1.65 1.72 1.75 1.71 1.71 1.75 1.79 1.82 1.77
C18:3n-3 acids 1.86 1.91 1.75 1.99 1.88 1.92 1.75 1.93 1.90 2.14 2.16 2.13 2.10 2.14 2.69 2.35
C18:4 n-3 5.40 5.42 5.17 5.79 5.38 5.56 5.33 5.66 5.67 5.89 5.95 5.97 5.98 5.94 7.06 6.46
C20:1 n-9 0.53 0.48 0.51 0.45 0.48 0.42 0.46 0.41 0.46 0.52 0.49 0.53 0.56 0.52 0.58 0.61
C20:5 n-3 EPA 20.37 | 21.51 | 20.33 | 21.45 | 21.90 | 22.41 | 20.96 | 21.89 | 22.56 | 22.02 | 22.55 | 22.17 | 19.84 | 21.83 | 21.40 | 21.54
C22:1n-9 0.00 0.00 0.09 0.00 0.00 0.00 0.00 0.08 0.00 0.00 0.08 0.00 0.08 0.00 0.14 0.09
C22:5 n-3 DPA 0.49 0.43 0.42 0.45 0.39 0.43 0.38 0.43 0.46 0.49 0.51 0.48 0.46 0.50 0.63 0.48
C22:6 n-3 DHA 12.24 | 12.84 | 12.24 | 12.80 | 13.42 | 13.64 | 12.63 | 13.33 | 13.72 | 13.25 | 13.69 | 13.47 | 12.01 | 13.03 | 13.00 | 13.53
Total lipids as FA 9/100g oil 62.60 | 70.50 | 70.80 | 70.80 | 68.90 | 61.60 | 64.80 | 64.50 | 62.90 | 66.10 | 67.00 | 65.10 | 70.90 | 66.30 | 69.10 | 72.00
Omega-3 9/100g oil 26.3 30.5 28.8 30 29.1 27.9 28 29 28.4 30.3 30.5 29.1 29.9 27.3 32.4 32.9

Omega-6 g/100g oil 1.3 1.3 1.3 1.3 1.3 1.3 1.2 1.3 1.2 1.4 1.4 1.4 1.5 1.5 1.7 1.6

Omega-9 g/100g oil 6.4 6.9 7.3 8.9 8.7 5.7 6.7 5.9 6.1 6.4 6.4 6.3 7.5 6.8 6.5 6.9
Saturated FA 9/100g oil 20.5 23.1 24.2 22.2 21.6 19.1 20.6 20.2 19.4 20 20.5 20.3 23.1 21.8 20.6 21.8
Monounsaturated FA g/100g olil 14.4 15.7 16.5 17.3 17 13.2 15 14 14 14.4 14.6 14.3 16.5 155 14.4 15.7
Polyunsaturated FA g/100g oil 27.8 31.8 30.1 31.3 30.4 29.3 29.2 30.4 29.6 31.7 32 30.5 31.4 29 34.2 34.6
Carotenoids mg/100g oil 48.6 52.5 56.4 52.6 52.8 45.6 44 47.2 48.2 38.6 40 40.1 49.4 451 42.8 51.8
Astaxanthin (esterified) mg/100g olil 87 93.3 - 94.3 96.3 79.8 78.6 82.5 85.8 69.9 70.7 70.9 89.8 80.6 76.5 93.3
Total phospholipids g/100g ol 41 40.5 40.4 40.9 415 43.7 40 41.3 42.2 39.9 395 39.8 36.6 415 40.4 38.9
Peroxide value mEq peroxide/kg | <0,3 <0,3 <0,3 <0,3 <0,3 <0,3 <0,3 <0,3 <0,3 <0,3 <0,3 <0,3 <0,3 <0,3 <0,3 <0,3

p-Anisidine value - 0.5 1.3 <0,6 0.4 3.2 <0,6 <0,6 <0,6 0.8 <0,6 <0,6 <0,6 <0,6 <0,6 1.7 11
Acid value mg KOH/g oil 30.3 33.2 - 334 - - - - - - - - 33.7 - 33.5 35.9
Saponification value mg KOH/g oil 172 171 175 163 163 166 164 165 175 173 172 172 177 169 169 166




CX/FO 17/25/4 Add.1
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Year: 2015
Lot: 87 88 89 90 91 92 93 94 95 97 98 99 100 96 101 102
Parameter Units

C14:0 8.98 9.00 9.01 9.24 8.99 9.55 9.97 9.04 9.40 9.17 9.10 9.38 8.84 8.90 9.09 8.65
C16:0 19.89 | 20.62 | 19.28 | 20.40 | 19.95 | 20.86 | 21.04 | 20.19 | 20.16 | 20.29 | 19.54 | 20.37 | 19.62 | 19.79 | 20.51 | 20.08

C16:1 n-7cis 4.52 4.87 4.68 4.85 4.53 4.75 4.95 4.78 4.95 5.14 4.83 4.89 4.70 4.71 4.98 4.62
C18:1 n-9 9.24 9.60 9.54 9.47 9.03 9.77 9.96 9.87 9.83 9.63 9.07 9.22 9.49 9.56 9.26 9.15
C18:1 n-7 6.56 6.78 6.57 6.68 6.48 6.61 6.70 6.69 6.63 6.87 6.72 6.60 6.73 6.66 6.82 6.86
C18:2 n-6 % total fatty 1.74 1.76 1.82 1.74 1.72 1.71 1.73 1.77 1.78 1.83 1.74 1.75 1.75 1.75 1.67 1.68
C18:3 n-3 acids 2.25 2.03 2.43 2.01 2.03 1.98 1.95 1.96 2.36 2.29 2.03 1.95 2.12 1.99 2.05 1.99
C18:4 n-3 6.19 5.78 6.67 5.82 5.73 5.62 5.68 5.64 6.30 6.39 5.94 571 6.00 5.81 6.34 6.07
C20:1 n-9 0.45 0.53 0.51 0.51 0.47 0.51 0.52 0.62 0.53 0.00 0.43 0.44 0.47 0.53 0.41 0.41
C20:5 n-3 EPA 21.71 | 21.90 | 22.10 | 21.65 | 22.44 | 20.97 | 20.49 | 21.24 | 21.25 | 22.84 | 23.54 | 21.61 | 22.05 | 22.24 | 21.89 | 22.46
C22:1 n-9 0.04 0.00 0.00 0.07 0.08 0.08 0.06 0.08 0.00 0.00 0.00 0.15 0.19 0.20 0.00 0.00
C22:5 n-3 DPA 0.51 0.40 0.48 0.49 0.47 0.45 0.46 0.50 0.49 0.48 0.53 0.52 0.48 0.52 0.41 0.42
C22:6 n-3 DHA 13.38 | 13.43 | 13.60 | 12.71 | 13.60 | 12.60 | 12.12 | 1292 | 12.60 | 13.49 | 13.88 | 12.82 | 12.90 | 12.92 | 12.66 | 13.43
Total lipids as FA g/100g ol 71.00 | 65.30 | 64.30 | 68.25 | 66.29 | 64.98 | 68.29 | 71.37 | 67.08 | 64.73 | 63.37 | 69.53 | 68.29 | 65.76 | 64.98 | 64.33
Omega-3 g/100g ol 32 29.6 30.4 | 30.94 | 30.85 | 28.47 | 29.53 | 30.16 | 30.69 | 30.93 | 30.71 | 31.12 | 31.06 | 29.88 | 30.68 | 30.92
Omega-6 g/100g oil 1.6 1.1 1.2 1.44 1.38 1.37 1.46 1.49 1.28 1.29 1.11 1.59 1.61 1.43 1.37 1.37

Omega-9 g/100g oil 6.9 6.4 6.3 6.67 6.17 6.54 7.04 7.37 6.74 5.99 5.88 6.81 6.82 6.69 6.01 5.9
Saturated FA g/100g ol 219 20.2 18.8 | 20.71 | 19.88 | 20.5 | 21.74 | 23.19 | 20.28 | 19.03 | 18.16 | 21.33 | 20.47 | 19.71 | 18.9 | 18.39
Monounsaturated FA g/100g olil 154 14.3 13.8 15 14.04 | 14.49 | 1544 | 16.42 | 14.83 | 13.47 | 13.39 | 15.35 | 15.04 | 14.62 | 13.92 | 13.56
Polyunsaturated FA g/100g oil 33.7 30.8 317 3253 | 32.37 | 29.99 | 31.11 | 31.77 | 31.97 | 32.23 | 31.82 | 32.85 | 32.77 | 31.43 | 32.15 | 32.37
Carotenoids mg/100g oil 47.5 43.6 46.7 4252 | 41.13 | 46.23 | 46.39 | 4552 | 47.01 | 42.87 | 42.74 | 42.35 | 43.41 | 42.89 | 45.24 | 46.32
Astaxanthin (esterified) mg/100g olil - 79.2 84.8 77.4 74.7 845 | 83.18 | 83.38 | 83.19 | 75.58 | 75.4 | 7542 | 76.86 | 77.43 | 79.84 | 81.27
Total phospholipids g/100g ol 41.8 39.9 35.8 | 39.27 | 43.63 | 42.42 | 37.35 | 36.97 | 36.47 | 38.03 | 39.98 | 42.27 | 41.31 | 39.71 41 40.51
Peroxide value mEq peroxide/kg | <0,3 <0,3 <0,3 <0,3 <0,3 <0,3 <0,3 <0,3 <0,3 <0,3 <0,3 <0,3 1.4 <0,3 <0,3 <0,3
p-Anisidine value - 21 1.2 0.7 <0,6 0.82 1.06 1.57 121 2.34 <0,6 <0,6 0.9 <0,6 1.19 1.29 0.97
Acid value mg KOH/g oil 34.2 33.7 38 - 33.01 | 30.41 - 31.46 | 35.22 | 35.03 | 39.94 | 36.99 | 36.14 | 36.12 | 34.86 | 36.96
Saponification value mg KOH/g oil 169 169 170 170.7 | 172.4 169 173.8 | 171.6 | 1659 | 181.2 | 180.2 | 176.5 | 177.7 | 177.2 | 1726 | 1721




CXIFO 17/25/4 Add.1 13
Year: 2016
Lot: | 103 | 104 | 105 | 106 | 107 | 108 | 109 | 110 | 111 | 112 | 113 | 114 | 115 | 116 | 117 | 118 | 119
Parameter Units
C14:0 875 | 9.62 | 859 | 9.18 | 9.18 | 9.27 | 862 | 924 | 893 | 9.05 | 987 | 9.13 | 9.63 1%1 933 | 945 | 872
160 196 | 199 | 198 | 201 | 199 | 196 | 198 | 198 | 192 | 200 | 205 | 19.7 | 201 | 210 | 193 | 19.7 | 185
' 2 6 8 6 2 9 0 5 7 3 7 5 3 7 7 9 8
C16:1 n-7cis 513 | 525 | 509 | 513 | 522 | 508 | 482 | 502 | 473 | 498 | 505 | 497 | 497 | 514 | 487 | 501 | 4.83
C18:1n-9 959 | 994 | 922 | 952 | 951 | 941 | 889 | 919 | 9.00 | 913 | 957 | 912 | 944 | 922 | 933 | 9.42 | 9.13
c18:1n-7 6.70 | 6.62 | 6.64 | 6.65 | 6.61 | 658 | 6.54 | 6.68 | 6.47 | 653 | 6.94 | 654 | 6.66 | 6.66 | 6.49 | 6.64 | 6.53
C18:2n-6 . 182 | 1.78 | 1.74 | 180 | 181 | 1.78 | 180 | 1.72 | 167 | 1.70 | 1.71 | 168 | 1.70 | 1.68 | 1.69 | 1.71 | 1.65
C18:3n-3 % tgf:"’i‘éga“y 203 | 215 | 203 | 220 | 1.99 | 221 | 218 | 206 | 2.05 | 206 | 210 | 1.94 | 214 | 213 | 220 | 2.19 | 2.25
C18:4n-3 570 | 6.11 | 582 | 6.10 | 571 | 6.04 | 611 | 596 | 597 | 586 | 607 | 580 | 622 | 6.10 | 658 | 6.36 | 6.82
C20:1 n-9 052 | 052 | 044 | 048 | 051 | 050 | 041 | 045 | 043 | 045 | 044 | 0.40 | 0.40 | 0.39 | 039 | 0.41 | 0.43
_ 218 | 206 | 226 | 21.3 | 21.9 | 216 | 227 | 22.4 | 234 | 224 | 21.0 | 233 | 219 | 21.3 | 228 | 221 | 233
C20:5n-3 EPA 8 6 9 3 0 1 5 3 0 8 2 3 0 2 0 8 7
C22:1n-9 0.00 | 0.07 | 0.06 | 0.08 | 0.07 | 0.10 | 0.06 | 007 | 0.06 | 0.08 | 005 | 0.05 | 0.04 | 0.05 | 0.06 | 0.00 | 0.07
C22:5 n-3 DPA 0.47 | 047 | 045 | 046 | 051 | 050 | 051 | 043 | 0.46 | 0.48 | 041 | 0.44 | 042 | 043 | 044 | 042 | 0.44
. 129 | 123 | 131 | 122 | 126 | 126 | 131 | 129 | 135 | 129 | 121 | 130 | 126 | 120 | 128 | 127 | 133
C22:6 n-3 DHA 9 4 3 0 3 2 9 3 5 5 8 7 3 9 7 6 6
Total linids as FA 11004 ol 67.7 | 687 | 663 | 724 | 672 | 624 | 657 | 66.3 | 635 | 649 | 66.1 | 66.4 | 655 | 754 | 706 | 67.6 | 682
P 91200 8 7 8 6 9 6 6 5 9 0 3 5 8 0 3 4 8
. 305 | 305 | 311 | 31.6 | 305 | 286 | 313 | 31.2 | 31.3 | 312 324 343 | 340 | 320 | 349
Omega-3 0/100g oil 1 9 4 5 6 8 9 5 1 7 30.6 8 30.7 7 5 7 3
Omega-6 9/100g oil 151 | 153 | 1.44 | 163 | 149 | 146 | 145 | 133 | 135 | 1.41 | 14 | 138 | 1.34 | 1590 | 148 | 1.44 | 1.42
Omega-9 9/100g oil 6.73 | 7.17 | 629 | 951 | 6.65 | 6.09 | 6.07 | 6.28 | 598 | 6.14 | 642 | 6.18 | 6.26 | 7.05 | 6.69 | 6.48 | 6.31
. 205 | 208 | 19.2 | 21.0 | 202 | 185 193 | 17.4 | 183 | 195 | 185 | 194 | 231 | 201 | 195
Saturated FA g/100g oil 4 5 7 1 1 7 18.9 3 7 P 9 4 P 5 5 7 17.6
. 151 | 156 | 144 | 180 | 149 139 | 143 | 133 | 138 | 144 | 140 | 141 | 162 | 149 | 145 | 142
Monounsaturated FA g/100g oil > 7 3 8 4 13.7 1 4 8 1 8 4 3 2 9 6 >
. 321 | 322 | 326 | 333 | 32.1 329 | 326 | 327 | 327 | 320 | 338 | 32.0 | 36.0 335 | 36.4
Polyunsaturated FA 0/100g oil 2 4 P 7 5 30.2 5 P 4 7 6 6 4 3 35.5 1 7
Carotenoid 101004 ol 459 | 467 | 428 | 458 | 445 | 472 | 444 | 453 | 448 | 448 | 454 | 426 | 445 | 431 | 404 | 400 | 438
arotenoids giidtg ol 5 6 4 4 6 1 5 2 8 7 3 1 7 4 8 5 3
Astaxanthin . 83.6 823 | 802 | 86.0 | 80.1 | 80.0 | 793 | 77.9 | 80.8 | 73.0 703 | 69.7 | 74.0
(esterified) mg/100g oil 5 8 | 753 | 74 2 9 1 4 6 7 1 1| 789 ™Ay 1 2
— . 39.2 | 36.3 | 439 418 | 387 | 404 | 393 | 39.9 | 406 | 36.0 | 395 381 | 379 | 363 | 36.8
Total phospholipids 0/100g oil 2 5 4 38.7 3 5 3 8 5 6 5 2 35.9 7 5 7 8
Peroxide value mEq <0,3 | <0,3 | <03 | <0,3 | <0,3 | <03 | <0,3 | <0,3 | <0,3 | <0,3 | <0,3 | <0,3 | <0,3 | <0,3 | <03 | <0,3 | <0,3
peroxide/kg
p-Anisidine value - 122 | 115 | 095 | 134 | 091 | <06 | 155 | 09 | 1.2 | 164 | <06 | 149 | 081 | 09 | 094 | 1.81 | 1.34
Acid value mg KOH/g oil 361'3 3%'5 371'8 3%7 373 | 374 379'1 403 | 389 | 384 | 389 | 396 | 37.3 | 375 | 414 | 382 | 425
o | 172, | 173 | 173. | 175 174. | 173. | 173. | 172. | 176. | 173. | 173. | 174. | 171. | 172. | 170. | 172.
Saponification value mg KOH/g oll 5 5 P 7 173 4 P 1 3 3 6 5 3 9 6 6 5




CXI/FO 17/25/4 Add.1 14
Year: Overall
Lot: Min Max Average Std. dev.
Parameter Units
C14:0 7.23 12.75 9.40 0.80
C16:0 18.58 22.59 20.65 0.88
C16:1 n-7cis 3.93 7.04 5.25 0.63
C18:1 n-9 8.64 12.53 9.85 0.87
C18:1 n-7 6.26 8.05 6.82 0.37
C18:2 n-6 1.51 2.20 1.80 0.17
Fatty acid profile C18:3 n-3 % total fatty acids 0.87 2.69 1.66 0.48
C18:4 n-3 2.47 7.06 4.92 1.20
C20:1 n-9 0.00 0.82 0.54 0.11
C20:5 n-3 EPA 17.65 27.58 21.69 1.82
C22:1n-9 0.00 0.20 0.06 0.04
C22:5 n-3 DPA 0.38 0.63 0.47 0.04
C22:6 n-3 DHA 8.79 15.54 12.47 1.05
Total lipids as FA g/100g oil 61.00 75.80 69.29 3.52
Omega-3 9/100g oil 23.80 34.93 29.09 2.35
Omega-6 9/100g oil 1.10 1.90 1.48 0.17
Omega-9 9/100g oil 5.60 9.51 7.10 0.88
Other Saturated FA 9/100g oil 17.47 27.20 21.94 2.20
compositional -
parameters Monounsaturated FA g/100g oil 12.80 20.90 16.15 1.87
Polyunsaturated FA 9/100g oil 26.50 36.47 31.16 2.14
Carotenoids mg/100g oil 38.60 90.60 57.33 13.65
Astaxanthin (esterified) mg/100g oil 69.71 164.20 101.92 24.38
Total phospholipids g/100g oil 35.80 48.60 41.64 2.83
Peroxide value mEq peroxide/kg 0.00 1.40 0.07 0.21
A p-Anisidine value - 0.00 3.20 1.12 0.50
Stability indexes - -
Acid value mg KOH/g oll 7.20 42.50 31.50 7.01
Saponification value mg KOH/g oll 161.00 182.30 172.20 4.26
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NORWAY

Krill Oil

Fatty Acids
Fatty acids (Area %) | Draft Codex values | G037/001/A15 | G138/002/A15 | G243/001/A15 | G307/001/A15 | G334/001/A15 | GO09/001/A16 | GO36/001/A16 | GO36/004/A16
C14:0 6,4-13,0 10.6 10.6 9.6 9.7 9.8 7.7 6.5 7.1
C15:0 NA
C16:0 17,0-24,6 20.4 21.1 21.7 20.6 20.3 18 18.7 18.6
C16:1, n-7 2,1-8,9 5.5 7.9 4.2 4.7 5.4 3.7 3.3 3.4
C17:0 NA
C18:0 NA
C18:1, n-7 8,4-21,7 6.1 6.4 6.5 6.1 6.1 5.5 5.9 6.1
C18:1,n-9 NA
C18:2 n-6 0,7-2,1 1.6 1.3 1.5 1.6 15 1.4 15 1.6
C18:3, n-3 0,1-4,7 2.1 0.5 1.9 2.7 2 2.5 2.3 2.5
C18:3, n-6 NA
C18:4, n-3 1,0-8,1 5.6 25 5.4 6 4.9 5.4 5.1 5.7
C20:0 NA
C20:1, n-9 NA
C20:1, n-11 NA
C20:4, n-6 NA
C20:4, n-3 NA
C20:5, n-3 14,3-24,3 16.4 18.1 19.6 16.6 15.8 17.1 23.6 21.8
C21:5n-3 NA
C22:1,n-9 NA
C22:1, n-11 NA
C22:5, n-3 0-0,07 0.4 0.4 0.4 0.4 0.3 0.4 0.6 0.5
C22:6,n-3 7,2-25,7 8.2 7.3 10.7 9.4 8.2 9.9 13.6 13.1
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Fatty acids (Area %) G036/006/A16 | GO46/001/A16 | GO47/001/A16 | G049/002/A16 | G106/001/A16 | G106/002/A16 | G106/003/A16 | G243/002/A16 | min | max
C14:0 8.5 5.3 5.1 5.2 6.50 6.60 6.50 6.60 | 51| 106
C15:0
C16:0 20 18.4 18.2 18.4 20.20 20.30 20.20 20.30 18| 217
C16:1, n-7 3.7 2.6 2.6 2.6 4.60 4.60 4.50 340 | 26| 79
C17:0
C18:0
c18:1,n-7 6.7 5.8 5.8 5.8 5.9 5.8 5.8 57| 55| 67
c18:1, n-9
C18:2n-6 18 15 15 15 1.7 16 16 14| 13| 18
c18:3,n-3 2.8 25 2.6 25 1.2 1.2 1.2 23| 05| 28
C18:3, n-6
C18:4, n-3 6.7 5.1 5.3 5.1 2.9 2.8 2.8 43| 25| 67
C20:0
C20:1, n-9
C20:1, n-11
C20:4, n-6
C20:4, n-3
C20:5, n-3 21.1 26 26.2 26.5 26.8 26.6 27.1 235 | 158 | 271
C21:5n-3
C22:1,n-9
C22:1, n-11
C22:5,n-3 0.6 0.6 0.6 0.6 0.6 0.6 0.6 05| 03] 06
C22:6, n-3 12.9 15.2 155 15.6 13.4 13.7 13.8 128 | 73| 156
Quality Parameter
GO037/0 | G138/0 | G243/0 | G307/0 | G334/0 | G60/0 | G82/0 | G167/0 | GO36/0 | GO36/0 | GO36/0 | GO46/0 | GO47/0 | GO49/0 | G106/0 | G106/0
01/A15 | 02/A15 | 01/A15 | O1/A15 | OL/A15 | O1/A16 | 01/A16 | 08/Al6 | 01/A16 | 04/Al6 | 06/A16 | O1/Al6 | 01/A16 | 02/A16 | OL/Al6 | 02/A16
(Anfgj}‘(’g'ﬁfg) 11.3 12| 1168| 1379 | 1239| 1164 13.7 13| 1997 185 | 1543 | 1838 193 | 17.99 n.d n.d
Peroxide
value <2,0 <20| <010| <010| <010| <0,10| <0,10| <010| <0,10| <010| <0,10| <010| <0,10| <0,10| <010 | <0,10
(mEg/kg)
Er(‘g/sl%%cg;p'd 455 n.d 445 40.1 411 453 44.6 45 50.4 45.6 40.8 56.4 56.6 57 58.2 58
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Proposal
Current USP-NF
Fatty acids Draft (United State_s max/min Pro_posal for
(Area %) Codex Phgrmacopela - value revised Codex | Comments
values National analyzed values
Formulary)
C14:0 6.4-13,0 6.4-13,0 51-10.6 5.0-13,0 Irr;?t I;;zﬂwiz?fﬁk(:eo:gejggrne({:s;oitLigI;:glF, but we have analyzed some batches below the lower
C15:0 NA NA NA NA
C16:0 17,0-24,6 17,0-24,6 18,0-21,7 17,0-24,6 Ok
C16:1, n-7 2,1-8,9 2,5-9,0 2,6-7,9 2,5-9,0 We suggest to update the limit in the Draft Codex standard according to the current USP-NF
C17:0 NA NA
C18:0 NA NA
C18:1, n-7 8,4-21,7 4,7-8,0 5,5-6,7 4,7-8,0 We suggest to update the limit in the Draft Codex standard according to the current USP-NF
C18:1, n-9 NA 7,0-14,5 NA
C18:2 n-6 0,7-2,1 0-3,0 1,3-1,8 0-3,0 We suggest to update the limit in the Draft Codex standard according to the current USP-NF
C18:3,n-3 0,1-4,7 0,5-2,8 0,1-4,7 Ok
C18:3, n-6 NA NA
C18:4, n-3 1,0-8,1 2,5-6,7 1,0-8,1 OK
C20:0 NA NA
C20:1, n-9 NA 0,0-2,0 NA
C20:1, n-11 NA NA
C20:4, n-6 NA NA
C20:4, n-3 NA NA
€205, n-3 14,3-24.3 14,0-24.3 15,8-27.1 14,3-28.0 ;I;\f;eu?);)eg: I(i:rzﬂe;nzti\rl'noduallédlickgrtrgsiﬁgrr;dasséoitl,:gz-sl\’lg, but we have analyzed some batches above
C21:5n-3 NA NA
C22:1, n-9 NA 0,0-1,5 NA
C22:1,n-11 NA NA
C22:5, n-3 0-0,7 0-0,7 0,3-0,6 0-0,7
C22:6, n-3 7,2-25,7 7,1-15,7 7,3-15,6 7,1-15,7 We suggest to update the limit in the Draft Codex standard according to the current USP-NF
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REPUBLIC OF KOREA

Comparison of fatty acid composition of krill oil by manufacturer

No Compound LIAOYU Fully BKO USP Kirill Oil Enymotec Neptuen USP STANDARD*
1 Butyric acid C4:0 - - - - - -

2 Caproic acid C6:0 - - - - - -

3 Caprylic acid C8:0 - - - - - -

4 Capric acid C10:0 - - - - - -

5 Undecanoic acid C11:0 - - - - - -

6 Lauric acid C12:0 0.2 0.1 0.2 0.2 0.2 0.2

7 Tridecanoic acid C13:0 0.1 0.0 0.1 0.0 0.0 0.1

8 Myristic acid C14:0 8.2 5.6 9.6 7.9 8.7 9.8

9 Myristoleic acid C14:1 0.1 0.1 0.2 0.1 0.2 0.1

10 Pentadecanoic acid C15:0 0.4 0.3 0.3 0.3 0.3 0.4

11 cis-10-Heptadecenoic acid C15:1 0.0 0.0 0.1 0.0 0.0 0.1

12 Palmitic acid C16:0 19.0 16.8 21.2 18.8 195 19.0 2.5~6.9
13 Palmitoleic acid C16:1 5.5 4.6 5.2 4.5 4.0 6.0

14 Heptadecanoic acid C17:0 0.9 0.7 1.4 1.1 1.3 2.3

15 cis-10-Heptadecenoic acid C17:1 0.2 0.3 0.2 0.2 0.3 0.3

16 Stearic acid C18:0 14 1.9 1.0 1.0 0.9 11

17 Elaidic acid C18:1n9t 0.1 0.1 0.1 0.1 0.1 0.1

18 Oleic acid C18:1n9c 8.7 10.0 9.8 8.9 8.8 10.2 7.0~14.5
19 cis-vaccenic acid C18:1 5.4 4.8 6.3 6.0 6.1 6.4 4.7~7.0
20 Linolelaidic acid C18:2n6t 0.2 0.2 0.2 0.1 0.2 0.2

21 Linoleic acid C18:2n6c¢ 15 2.2 1.6 14 1.8 1.6 1.4~3.0
22 y-Linolenic acid C18:3n6 0.2 0.3 0.2 0.2 0.2 0.2

23 a-Linolenic acid C18:3n3 1.3 17 1.4 1.2 2.1 1.3 0.5~3.5
24 Stearidonic acid C18:4n3 3.6 35 3.9 4.1 5.2 3.1 1.8~7.2
25 Arachidic acid C20:0 0.2 0.1 0.1 0.1 0.1 0.1

26 cis-11-Eicosenoic acid C20:1 0.8 0.7 0.6 0.6 0.5 0.6 0.1~1.2
27 cis-11,14-Eicosadienoic acid C20:2 0.2 0.2 0.1 0.1 0.1 0.1

28 Heneicosanoic acid C21:0 - - - - - -

29 cis-8,11,14-Eicosatrienoic acid C20:3n6 0.1 0.1 0.1 0.1 0.1 0.1

30 Methyl cis-5,8,11,14-eicosatetraenoic acid C20:4n6 0.6 0.8 0.4 0.5 0.3 0.4

31 cis-11,14,17-Eicosatrienoic acid C20:3n3 0.2 0.2 0.2 0.2 0.3 0.2

32 cis-5,8,11,14,17-Eicosapentaenoic acid C20:5n3 18.3 19.1 17.0 20.3 18.6 16.3 14.0~22.1
33 Behenic acid C22:0 0.1 0.1 0.1 0.1 0.2 0.1

34 Erucic acid C22:1n9 0.5 0.3 0.7 0.6 0.5 0.5 0.0~0.9
35 cis-13,16-Docosadienoic acid C22:2 - - - - - -

36 Tricosanoic acid C23:0 0.6 0.6 0.5 0.6 0.6 0.4

37 Lignoceric acid (C24:0) - - - - - -

38 Docosapentaenoic acid C22:5n3 0.8 11 0.4 0.4 0.4 0.4 0.0~0.7
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39 cis-4,7,10,13,16,19-Docosahexaenoic acid C22:6n3 111 135 9.3 12.2 10.2 9.6 7.5~13.2
40 Nervonic acid C24:1 0.2 0.2 0.2 0.1 0.1 0.1

Test method : USP38 chemical tests - Fats and fixed oils - “fatty acid composition”

Analytical condition
Mode: GC (Gas Chromatography)

Detector : Flame lonization
Column : 0.25-mm(ID)x 30-m x 0.25 um film, DB-23 (Agilent technologies)

Temperatures

- Injection port : 250°C
- Detector : 270 °C

- Column oven temperature program(split injection)

Carrier gas : Helium
Flow rate : 0.85mL/min
Split flowrate : 50:1

Injection size : 1 uL

Initial Temp. (°C)

Hold Time at 200°C (min)

Temp. Ramp (°C/ min)

Final Temp. (°C)

Hold Time at Final Temp. (min)

100

5

4

240

10

Result : Result =100 x (A/B)
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Analysis Date & Time  :2016-07-02 £ 1:58:39

User Name : Admin
Vial# w1
Sample Name : LIAOYU
Sample ID : LIAOYU
Sample Type : Unknown
Injection Volume 1 1.00
ISTD Amount :
Data Name : C:\GCsolution\Data\Project1\160701_#] 3= 3] AHE\FA\LIAOYU.ged
Method Name : C:\GCsolution\Data\Project1\160701_#] % 3] AFE\FA\160702.gem
Intensity
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min
. Quantitative Results - Channel 1 -
ID# Name | Ret.Time Area Height Conc. Units
1 | Butyric acid C4:0 | 0.000 0 0 0.000 | ppm
2 | Caproic acid C6:0 - | 0.000] 0 0 0.000 | ppm
3 | Caprylic acid C8:0 - 0.000 0 0 0.000 | ppm
4|Capricacid C10:0 0.000 | 0 0 0.000[ppm |
B 5 | Undecanoic acid C11:0 0.000 ) 0 0 ) 0.000 | ppm
6| Lauric acid C12:0 ! 14.744 5542 1777 0.000 | ppm
| 7|Tridecancicacid C13:0 i 16.495 18271 5464 0.000 [ppm
8| Myristic acid C14:0 § 19.535 256595 | 78595 ) 0.000 | ppm
9| Myristoleic acid C14:1 20.726 5106 1546 0.000 | ppm
10 | Pentadecanoic acid C15:0 21.709| 11113 3760 0.000 | ppm
11 cis-10-Heptadecenoic acid C15:1 22.860 1601 520 0.000 | ppm
12 | Palmitic acid C16:0 . 23.866 594064 148226 ~0.000 | ppm
13 | Palmitoleic acid C16:1 1 24.379 172264 56666 0.000 | ppm
14 | Heptadecanoic acid C17:0 25.865 26737] 8466 0.000 | ppm
15 |cis-10-Heptadecenoicacid C17:1 | 26.971 26704 8543 0.000 | ppm
16 | Stearic acid C18:0 . 27.699 44428 13658 0.000 | ppm
17 |Elaidicacid C18:1n9t | 27929 2605 540 0.000 | ppm
18| Oleic acid C18:1n9¢ 28.123] 273141 82024 0.000[ppm |
19| Linolelaidic acid C18:2n6t 28.480| 6204| 2071 0.000 [ ppm
20| Linoleic acid C18:2n6c 28968 47179 15203 | ~0.000|ppm
21 |y-Linolenic acid C18:3n6 ) ) ~29.458 | 7160 | 1903 ) 0.000 | ppm
22 | a-Linolenic acid C18:3n3 __B0:555 113282 35680 0.000 | ppm
23 | Arachidic acid C20:0 31.223] 5258 1561  0.000[ppm
24 | cis-11-Eicosenoic acid C20:1 ) 31632  24107| 7707 | 0.000 [ppm
25 | cis-11,14-Eicosadienoic acid C20:2 32482 4963 1320 ~0.000|ppm
26 | Heneicosanoic acid C21:0 R | 32.940 3211 828 0.000 | ppm
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D# |  Name ] Ret.Time Area Height |~ Conc. | Units |
| 27|cis-8,11,14-Eicosatrienoic acid C20:3n6 | 0.000 o 0] 0.000 | ppm
28 | Methyl cis-5,8,11,14-eicosatetraenoic acid ~ 33.222| 19575 5936 0.000 | ppm
29 | cis-11,14,17-Eicosatrienoic acid C20:3n3 33.519 7040 1706 0.000 | ppm
30 |cis-5,8,11,14,17-Eicosapentaenoicacid C]  34.306 572062 156026 0.000 | ppm
31| Behenic acid C22:0 | 34476 4106 916 0.000 | ppm
32|Erucicacid C22:1n9 34.897 16799 5385 0.000 [ppm
~33]cis-13,16-Docosadienoic acid C22:2 35.837 2349 485 0.000 | ppm
34 | Tricosanoic acid C23:0 B - 36.022 | 18346 5898 0.000 | ppm
35 | Lignoceric acid (C24:0) ~37.540 24197 7165 0.000 | ppm
36 | cis-4,7,10,13,16,19-Docosahexaenoic acid 37.799| 347301 104361 ~0.000/ppm |
37 | Nervonic acid C24:1 37911 6930 2182 0.000 |ppm
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Analysis Date & Time

:2016-07-02 2 7 2:54:39

User Name : Admin
Vial# |
Sample Name : Fully
Sample ID : Fully
Sample Type : Unknown
Injection Volume : 1.00
ISTD Amount 3
Data Name : C:\GCsolution\Data\Project 1\160701_#) 2= 8] AFE\FA\Fully.ged
Method Name : C:\GCsolution\Data\Project1\160701_#l] & 3] A2 \FA\160702.gcm
Intensity
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v Quantitative Results - Channel 1
ID# Name Ret.Time | Area | Height Conc. Units
1 | Butyric acid C4:0 = 0000 0 0 0.000 | ppm
2 |Caproic acid C6:0 a 0.000 0 0 0.000 | ppm
| 3 | Caprylic acid C8:0 0.000 0 o] 0.000 [ppm
4 | Capric acid C10:0 0.000 0 0 0.000 | ppm
5 |Undecanoic acid C11:0 0.000 0 0 0.000 | ppm
6 | Lauric acid C12:0 14.743 2685 868 | 0.000 | ppm
7 | Tridecanoic acid C13:0 16495| 18022 5317 0.000 | ppm
8 | Myristic acid C14:0 1 19595 158316 50152 0.000 | ppm
9 [Myristoleic acid C14:1 20.725 3633 1203] 0.000 | ppm
10 | Pentadecanoic acid C15:0 21.708 8856) 2920 0.000 | ppm
11| cis-10-Heptadecenoic acid C15:1 22.857 1240 424 0.000 | ppm
12 | Palmitic acid C16:0 | 23.858] 475529 126661 okt 0.000 | ppm |
13 |Palmitoleic acid C16:1 24.373 129268 41997 0.000 | ppm )
| 14 | Heptadecanoic acid C17:0 25.863 19970 6335 0.000 [ ppm
15| cis-10-Heptadecenoic acid C17:1 26.972 27104 8304 ~0.000 | ppm
16 | Stearic acid C18:0 27.699 53121 16661 0.000 | ppm K
17 | Elaidic acid C18:1n9t 27.927 3193 597 0.000 | ppm 8
| 18|Oleicacid C18:1n9¢c 28.125 283026 85833 0.000 | ppm
19 | Linolelaidic acid C18:2n6t 28.614] 5699 949 g 0.000 | ppm i
20 | Linoleic acid C18:2n6c 28.970 62301 19919 0.000 | ppm
21 |y-Linolenic acid C18:3n6 29461 7423 1935 0.000 | ppm
i 22 | o-Linolenic acid C18:3n3 30.554 97493 30854 0.000 | ppm
23 | Arachidic acid C20:0 31.226 4232 1193 | 0.000 | ppm
24 | cis-11-Eicosenoic acid C20:1 31.633| 20736 6439 0.000 | ppm i
| 25|cis-11,14-Eicosadienoic acid C20:2 32483 5672 1488 0.000 | ppm n
26 | Heneicosanoic acid C21:0 32.940 3469 898 0.000 | ppm N




CX/EO 17/25/4 Add.1

23

ID# Name ] RetTime | Area Height [ Conc. | Units

i 27 | cis-8,11,14-Eicosatrienoic acid C20:3n6 0.000 0 0| 0.000 | ppm E
28 | Methyl cis-5,8,11,14-eicosatetraenoic acid 33.222 21890 6368 0.000 [ppm
29 |cis-11,14,17-Eicosatrienoic acid C20:3n3 33.517 6667 1800 0.000|ppm
30| cis-5,8,11,14,17-Eicosapentaenoic acid C] 34304 540722 149835 0.000 | ppm i
31 | Behenic acid C22:0 34475 4028 894 0.000 | ppm
32| Erucic acid C22:1n9 34.794| 12849 3701 ~0.000 |ppm
33 | cis-13,16-Docosadienoic acid C22:2 35.835 _2598| 510 0.000 | ppm o
34| Tricosanoic acid C23:0 36.024| 17632 5593 0.000 | ppm :
35| Lignoceric acid (C24:0) ] | 37.543 30691 8910 ~0.000|ppm
36 | cis-4,7,10,13,16,19-Docosahexaenoic acid 37.801 381319 113498 0.000 | ppm
37| Nervonic acid C24:1 37.909 6086 1935 0.000 | ppm
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Analysis Date & Time

:2016-07-02 2.7 3:50:41

User Name : Admin
Vial# 2}
Sample Name :BKO
Sample ID :BKO
Sample Type : Unknown
Injection Volume : 1.00
ISTD Amount -
Data Name : C:\GCsolution\Data\Project11160701_#] %= 5] Al E\FA\BKO.gcd
Method Name : C:\GCsolution\Data\Project1\160701_#| 2 3] APE\FA\160702.gcm
Intensity
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| Quantitative Results - Channel 1 Palnggete
ID# Name Ret.Time Area ‘Height Conc. Units
1| Butyric acid C4:0 0.000/ 0] 0 0.000 | ppm
2 | Caproic acid C6:0 ~0.000 0 o] 0.000 | ppm B
3 | Caprylic acid C8:0 [ 0.000 0 0 0.000 | ppm
4| Capric acid C10:0 0.000 0 0 0.000 | ppm
5 | Undecanoic acid C11:0 ol 0.000 0 0 0.000 | ppm
6 | Lauric acid C12:0 14.744 5429 1750 0.000 | ppm
i 7 | Tridecanoic acid C13:0 16.495 18345 5521 0.000 | ppm
8 | Myristic acid C14:0 19.541 295511 86687 0.000 | ppm |
9 [ Myristoleic acid C14:1 20.724 5258 1690 0.000 | ppm
| 10|Pentadecanoic acid C15:0 21.708 10682 3591 0.000 | ppm i
11 | cis-10-Heptadecenoic acid C15:1 22798 1847 547 0.000 | ppm ol
12 | Palmitic acid C16:0 ] 23.872 651335 170169 0.000 | ppm
13 | Palmitoleic acid C16:1 i 24.380 159646 51814 0.000 | ppm
14 | Heptadecanoic acid C17:0 25.866 42451 13242 0.000 | ppm
15 | cis-10-Heptadecenoic acid C17:1 26.970 17418 5261 0.000 [ppm |
16 | Stearic acid C18:0 N 27.696| 31375 9758 0.000 | ppm
17| Elaidic acid C18:1n9t 27.935 2498 534 0.000 | ppm
18 | Oleic acid C18:1n9c | 28.126 300564 90829 ~_0.000|ppm
19 | Linolelaidic acid C18:2n6t 28.481 7481 2430 0.000 | ppm
20 | Linoleic acid C18:2n6c 28.969 50660 16959 0.000 | ppm
21 |y-Linolenic acid C18:3n6 29.460 6358 1794 | 0.000 { ppm |
| 22 | a-Linolenic acid C18:3n3 30.555 118898 37026 0.000 [ ppm o
23 | Arachidic acid C20:0 31.251] 3520 817 0.000 |ppm |
i 24 | cis-11-Eicosenoic acid C20:1 31.631] 19634 6684 0.000 | ppm
25 | cis-11,14-Eicosadienoic acid C20:2 32.485 | 3762 948 0.000 |ppm |
26 | Heneicosanoic acid C21:0 .4 . 390930 2545 621 0.000 | ppm
27 cis-8.11,14-Eicosatrienoic acid C20:3n6 0.000 0 0 ~0.000|ppm
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_ID# Name Ret.Time Area | Height Conc. Units
28 | Methyl cis-5.8,11,14-eicosatetracnoic acid 33221 11740 3479 0.000 | ppm |
| 29 |cis-11,14,17-Eicosatrienoic acid C20:3n3 33.520 7099 1593 0.000 | ppm
30 |cis-5,8,11,14,17-Eicosapentaenoic acid CJ 34.301 522225 147981 B 0.000 | ppm
31|Behenicacid C22:0 | 34475 3831 819 0.000 | ppm
_ 32|Erucicacid C22:1n9 . 34.895 19979 6548 0.000 | ppm
33 | cis-13,16-Docosadienoic acid C22:2 35.833 2579 500 0.000 | ppm
34 | Tricosanoic acid C23:0 36.022 15787 4992 | 0.000 | ppm
35| Lignoceric acid (C24:0) 37.539 13011 3819 0.000 |ppm |
36| cis-4,7,10,13,16,19-Docosahexaenoic acid ~37.7% 284298 87524 0.000 | ppm
37 |Nervonic acid C24:1 37.908 4632 1476 0.000 | ppm
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Analysis Date & Time :2016-07-02 2 7 4:46:44

User Name : Admin
Vial# =1

Sample Name :USO
Sample ID :USO
Sample Type : Unknown
Injection Volume : 1.00
ISTD Amount 2

Data Name

: C:\GCsolution\Data\Project1\160701_#| & 3] APE\FA\USP Krill Oil.ged

Method Name : C:\GCsolution\Data\Project1\160701_#| 2 3] APE\FA\160702.gcm
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_ Quantitative Results - Channel 1
ID# Name g Ret.Time Area Height | Conc. Units
1 | Butyric acid C4:0 | 0.000 0 g () 0.000 | ppm
2 |Caproic acid C6:0 0.000 0l 0 0.000 | ppm
3 | Caprylic acid C8:0 0.000 0 0 ~0.000 [ ppm
4 | Capric acid C10:0 0.000) o] 0 0.000 | ppm
5 |Undecanoic acid C11:0 ~0.000 0 0 0.000 | ppm
6 | Lauric acid C12:0 14.744 5224 1675 0.000 | ppm
7| Tridecanoic acid C13:0 16497 18551 5479 0.000 | ppm
8 | Myristic acid C14:0 19.538 264821 83467 0.000 [ ppm
9 |Mpyristoleic acid C14:1 20.334 _4759| 1531 0.000 | ppm
10| Pentadecanoic acid C15:0 21.709 9042 2967 0.000 | ppm
11| cis-10-Heptadecenoic acid C15:1 22.779 1796 543 0.000 | ppm
12 | Palmitic acid C16:0 23.871 631075 159576 0.000 | ppm
13 | Palmitoleic acid C16:1 24378 149809 48802 0.000 | ppm
14| Heptadecanoic acid C17:0 S 25.868 37939 11354 ~0.000 {ppm
15 | cis-10-Heptadecenoic acid C17:1 26.971 23847 7258 ~0.000|ppm
16 | Stearic acid C18:0 27.701] 32132 9888 0.000 | ppm
17 | Elaidic acid C18:1n9t 27.937 3065 636 0.000 | ppm
18] Oleic acid C18:1n9¢ 28.128 297182 86762 0.000 | ppm
19| Linolelaidic acid C18:2n6t 28.483| 8617 2763 0.000 | ppm
20| Linoleic acid C18:2n6c | 28969 47545 15634 0.000 | ppm
21 |y-Linolenic acid C18:3n6 29.459 7004 2104 0.000 [ ppm
22 |a-Linolenic acid C18:3n3 | 30.558 135685 42949 0.000 | ppm
23 | Arachidic acid C20:0 31.248 2836 656 0.000 | ppm
24 | cis-11-Eicosenoic acid C20:1 31.633] 20428 6693 0.000 | ppm
25 | cis-11,14-Eicosadienoic acid C20:2 32.487 3843 990 | 0.000 | ppm
26 | Heneicosanoic acid C21:0 ~32.940 2130 608 0.000 | ppm
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ID# Name | RetTime |  Area Height ~ Conc. Units

27 |cis-8,11,14-Eicosatrienoic acid C20:3n6 ~0.000 0 0 0.000|ppm

| 28 | Methyl cis-5,8,11,14-eicosatetraenoic acid ~ 33.223 15409 4537 0.000 | ppm
29 |cis-11,14,17-Eicosatrienoic acid C20:3n3 33521 70900 1809 0.000 | ppm
30 |cis-5,8,11,14,17-Eicosapentaenoic acid C] 34314| 678834 179658 0.000{ppm |
31|BehenicacidC22:0 | 34477| = 3429 754 0.000[ppm
32|Erucicacid C22:1n9 | 34.898 18892 5853 0.000 | ppm
33 |cis-13,16-Docosadienoic acid C22:2 35.835 3100 652 0.000 | ppm
34 | Tricosanoic acid C23:0 ~36.024] 20275 6486 0.000 | ppm
35| Lignoceric acid (C24:0) 37.542 13990 4201 0.000 | ppm

| 36 |Nervonic acid C24:1 37.804 407802 118556 0.000 | ppm
37 |cis-4,7,10,13,16,19-Docosahexaenoic acid 37.910 3442 1120 0.000 | ppm
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Analysis Date & Time :2016-07-02 2 A 5:42:47
User Name : Admin
Vial# 01
Sample Name :ENZ
Sample ID :ENZ
Sample Type : Unknown
Injection Volume : 1.00
ISTD Amount 3
Data Name : C:\GCsolution\Data\Project1\160701_#| % 3] A}E\FA\Enzymotec.ged
Method Name : C:\GCsolution\Data\Project1\160701_=] % 3] A} E\FA\160702.gcm
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) Quantitative Results - Channel 1
_ID# Name Ret.Time Area Height Conc. Units
1|Butyric acid C4:0 0.000 0 . 0.000 | ppm
2 | Caproic acid C6:0 0.000 0 0 0.000 | ppm
3| Caprylic acid C8:0 0.000 0 0 0.000 | ppm
4| Capric acid C10:0 0.000 0 0 0.000 | ppm
5 |Undecanoic acid C11:0 0.000 0 0 ~0.000|ppm
6 | Lauric acid C12:0 14.745 5402 1789 0.000 | ppm
7 | Tridecanoic acid C13:0 _16.497 18289 5348 0.000 | ppm
8 | Myristic acid C14:0 19.535 264336 81807 0.000 | ppm
9|Mpyristoleic acid C14:1 20.334 4774 1509 0.000 | ppm
10 | Pentadecanoic acid C15:0 21.706 9418 3049 __0.000[ppm
11| cis-10-Heptadecenoic acid C15:1 22.778 1571 478 Ny 0.000 | ppm
12 [Palmitic acid C16:0 | 23867 591255 152334 ~0.000|ppm
| 13 | Palmitoleic acid C16:1 24.373 121178 40044 0.000 | ppm
14 | Heptadecanoic acid C17:0 125.867 38697 12635 0.000 | ppm
15 | cis-10-Heptadecenoic acid C17:1 26.971 21573| 6208 0.000 | ppm
16 | Stearic acid C18:0 27.696 27769 8497 0.000 | ppm
17 | Elaidic acid C18:1n9t 27.934 2595 550 0.000 | ppm
18 | Oleic acid C18:1n9¢ 28.123) 266584 80848 0.000 | ppm
19| Linolelaidic acid C18:2n6t 28482 7946 2686 0.000 | ppm
20| Linoleic acid C18:2n6¢ 28.969 56113 18435 0.000 | ppm
21| y-Linolenic acid C18:3n6 29.458 3517 1572) 0.000 | ppm
22| a-Linolenic acid C18:3n3 30.561 156747 50890 0.000 | ppm
23 | Arachidic acid C20:0 30.706 2644 778 0.000 | ppm
24 | cis-11-Eicosenoic acid C20:1 31.631 16276 5268 0.000 | ppm
25 |cis-11,14-Eicosadienoic acid C20:2 32489 4090 1113 0.000 | ppm
26 | Heneicosanoic acid C21:0 32.940 2118 618 0.000 | ppm
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ID# ~ Name Ret.Time |  Area Height Conc. Units

27 |cis-8,11,14-Eicosatrienoic acid C20:3n6 0.000 (0] I 0.000 | ppm m|
28 | Methyl cis-5,8,11,14-eicosatetraenoic acid 33.223 10412 3033 0.000 | ppm
29 |cis-11,14,17-Eicosatrienoic acid C20:3n3|  33.519 9400 2412 0.000 | ppm
30 |cis-5,8,11,14,17-Eicosapentaenoic acid CJ 34.306 565224 157098 0.000 | ppm
31| Behenic acid C22:0 34483 6385 - 1147 0.000 | ppm
32 | Erucic acid C22:1n9 34.898 | 16692 5557 0.000 | ppm
33| cis-13,16-Docosadienoic acid C22:2 35.836 2457 481 0.000 | ppm
34| Tricosanoic acid C23:0 36.025 18796 5934 ~0.000 | ppm
35 | Lignoceric acid (C24:0) 7 37.539 13520 3916 0.000 | ppm
36| cis-4,7,10,13,16,19-Docosahexaenoic acid 37.797 308662 93837 _ 0.000|ppm

| 37|Nervonic acid C24:1 37.908 4090 1243 0.000 | ppm
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Analysis Date & Time :2016-07-02 2.7 6:38:45

User Name : Admin
Vial# 21
Sample Name : Neptune
Sample ID : Neptune
Sample Type : Unknown
Injection Volume : 1.00
ISTD Amount ¥
Data Name : C:\GCsolution\Data\Project1\160701_#]| % 3] Al*Z\FA\Neptune.ged
Method Name : C:\GCsolution\Data\Project1\160701_#] 2 3] ALE\FA\160702.gcm
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B Quantitative Results - Channel 1
ID# Name _ Ret.Time Area Height Conc. Units
1 | Butyric acid C4:0 i 0.000 0 0 0.000 | ppm
2 | Caproic acid C6:0 0.000 0 0 0.000 | ppm
3 | Caprylic acid C8:0 0.000] 0 0 0.000 | ppm
4| Capric acid C10:0 — 0.000 0 0 0.000 | ppm
5 [Undecanoic acid C11:0 0.000 0 0 0.000 | ppm
6|Lauricacid C12:0 14.745 4921 1615 0.000 | ppm
7|Tridecanoicacid C13:0 16.496 19052 5584| 0.000 | ppm
8 | Myristic acid C14:0 19.542 308367 93115 0.000 | ppm
9|Mpyristoleic acid C14:1 20.725 6672 2175 0.000 | ppm
10 | Pentadecanoic acid C15:0 21.708| 12137 3943 0.000 | ppm
11 cis-10-Heptadecenoic acid C15:1 22.779 2798 846 0.000 | ppm
12 | Palmitic acid C16:0 | 23.869 601204 157401 0.000 | ppm
13 | Palmitoleic acid C16:1 124.383 188488 59013 0.000 | ppm
14 | Heptadecanoic acid C17:0 25.875|  71516] 23111 0.000 | ppm
15 | cis-10-Heptadecenoic acid C17:1 26.972 22420 6712 0.000 | ppm
16 | Stearic acid C18:0 27.701 33276 9997 0.000 | ppm
17 | Elaidic acid C18:1n9t , 27.937 3593 715 0.000 | ppm
18 | Oleic acid C18:1n9¢ 28.130 322964 93296 0.000 | ppm
19| Linolelaidic acid C18:2n6t 28.484 9339 3069 0.000 | ppm
20 | Linoleic acid C18:2n6¢ 28.971 51865 16520 0.000|ppm
21 |y-Linolenic acid C18:3n6 29.461 5582 1587 0.000 | ppm
22 | a-Linolenic acid C18:3n3 30.556 98484 29844 0.000 | ppm
23 | Arachidic acid C20:0 31.248 3661 832 0.000 | ppm
24 | cis-11-Eicosenoic acid C20:1 31.633 19799 6528 0.000 | ppm
25 | cis-11,14-Eicosadienoic acid C20:2 - 32.484| 3888 1054 0.000 | ppm
26 | Heneicosanoic acid C21:0 32.940 2229 555 0.000 | ppm
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ID# Name Ret.Time Area Height Conc. | Units

27| cis-8,11,14-Eicosatrienoic acid C20:3n6 0.000 | 0 [ 0.000{ppm
28 | Methyl cis-5,8,11,14-eicosatetraenoic acid 33.223 13799 4088 0.000 | ppm

i 29 |cis-11,14,17-Eicosatrienoic acid C20:3n3 33.520] 6882 1547 ) 0.000 | ppm -

k 30|cis-5,8,11,14,17-Eicosapentaenoic acid C] ~ 34.303| 513480 141674 0.000 | ppm
31 | Behenic acid C22:0 34.474 2055 568 0.000 | ppm
32| Erucic acid C22:1n9 B 34.897 16576 5414 0.000 | ppm
33| cis-13,16-Docosadienoic acid C22:2 35.838 _2505] 462 0.000 | ppm i
34 | Tricosanoic acid C23:0 36.024 14024 4456 ] 0.000 | ppm
35 |Lignoceric acid (C24:0) 37.543 13284 4102 0Ly 0.000 | ppm i
36 |cis-4,7,10,13,16,19-Docosahexaenoic acid 37.796 301821 91363 0.000 | ppm
37 [ Nervonic acid C24:1 37911 3615 1178 0.000 | ppm
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C:\GCsolution\Data\Project1\160701_F37h45%#k—\FA\STD 37.gcd

Sample Information

Analysis Date & Time :2016-07-02 & 7 8:30:44
User Name : Admin
Vial# : 1
Sample Name :STD 37
Sample ID :STD 37
Sample Type : Unknown
Injection Volume 1 1.00
Multi Injection# i1
Dilution Factor 1
ISTD Amount :
Sample Amount 2]
Level# i1
Data Name : C:\GCsolution\Data\Project1\160701_#] 23] ALZ\FA\STD 37.ged
Original DataName  : C:\GCsolution\Data\Project1\160701_#] = 3] ALZ\FA\STD 37.gcd
Baseline Data Name :
Method Name : C:\GCsolution\Data\Project1\160701_#] 2= 3] A PE\FA\160702.gcm
Report Name : C:\GCsolution\System\DEFAULT.gcr
Batch Name : C:\GCsolution\Data\Project1\160701_#] 3] ALE\FA\160701.gcb
e Chromatogram STD 37 C:\GCsolution\Data\Project1\160701_%] %3] AlE\FA\STD 37.gcd - Channel 1
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Quantitative Results - Channel 1
ID# Name I Ret. Time Area Height Conc. Units
1 |Butyric acid C4:0 A 2.520 80957 42906 0.000 | ppm
2 | Caproic acid C6:0 3.257 99253 49895 0.000 | ppm
3 | Caprylic acid C8:0 5393 112558 42295 0.000 | ppm
4 | Capric acid C10:0 9.700 117885 38518 ~ 0.000|ppm
5 | Undecanoic acid C11:0 _ 12297] 58582 19084 0.000 | ppm
6 | Lauric acid C12:0 3 14.759 122268 39399 0.000 | ppm
7 | Tridecanoic acid C13:0 B 17.190 59638 19939 0.000 | ppm
8 | Myristic acid C14:0 19.521 125479 41157 0.000 | ppm
9 [Myristoleic acid C14:1 20.340)  60573| 20092 0.000 | ppm
10 | Pentadecanoic acid C15:0 210717 62249 20639 0.000 | ppm
11 | cis-10-Heptadecenoic acid C15:1 22.530 61914 20403 e 0.000 | ppm
12 | Palmitic acid C16:0 23.828 195402 60479 0.000 | ppm
13 | Palmitoleic acid C16:1 24.362 | 63255 20987 0.000 | ppm
14 | Heptadecanoic acid C17:0 25.795 48435 15895 0.000 | ppm
15 | cis-10-Heptadecenoic acid C17:1 26.343 63753 21302 0.000 | ppm
16 | Stearic acid C18:0 27.708| 131676 40792 0.000 | ppm
17 | Elaidic acid C18:1n9t 27.945 63128 19804 0.000 | ppm
18 Oleic acid C18:1n9¢c 28112 131460 41847 0.000 | ppm
19 | Linolelaidic acid C18:2n6t 28.571 60359 19999 0.000 | ppm
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C:\GCsolution\Data\Project1\160701_737h44%#8—\FA\STD 37.gcd

ID# Name Ret.Time Arca Height Conc. Units
20| Linoleic acid C18:2n6c ~ 28.972 63599 21331 0.000 | ppm
21|y-Linolenic acid C18:3n6 W 29.466 62672 19981 0.000|ppm
22 | o-Linolenic acid C18:3n3 30.055 62874 19794 ~0.000|ppm
23 | Arachidic acid C20:0 31.250 133773 | 43342 ~0.000| ppm
24 | cis-11-Eicosenoic acid C20:1 N 31.645 64800 20891 0.000 | ppm
25 |cis-11,14-Eicosadienoic acid C20:2 32491 63988 20670 0.000 | ppm
26 | Heneicosanoic acid C21:0 32.902 76219 23850 ~0.000|ppm
27| cis-8,11,14-Eicosatrienoic acid C20:3n6 32.951 51085 20191 0.000 | ppm
28 | Methyl cis-5,8,11,14-eicosatetraenoic acid 33.231 63077 | 20619 0.000 | ppm
29 |cis-11,14,17-Eicosatrienoic acid C20:3n3 33.518 53951 18178 0.000 | ppm
~ 30|cis-5,8,11,14,17-Eicosapentaenoic acid CJ 34263] 59338 19291 0.000 | ppm
31|Behenic acid C22:0 | 34502 134011 43075 0.000 | ppm
32| Erucic acid C22:1n9 = 34911 65615 21755 0.000 | ppm
33| cis-13,16-Docosadienoic acid C22:2 35.725 56079 18197 0.000 | ppm
34|Tricosanoic acid C23:0 36.020 66562 21510 0.000 | ppm
35 | Lignoceric acid (C24:0) _ | 37506 135257 42971 0.000 | ppm
36| cis-4,7,10,13,16,19-Docosahexaenoic acid 37.773 58289 18762 0.000 | ppm
37 | Nervonic acid C24:1 ~37.930 65893 22180 0.000 | ppm




