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JOINT FAO/WHO FOOD STANDARDS PROGRAMME 

CODEX COMMITTEE ON FATS AND OILS 

 Twenty-fifth Session  

 Kuala Lumpur, Malaysia, 27 February- 03 March 2017 

PROPOSED DRAFT STANDARD FOR FISH OILS 

REPLIES TO CL 2015/05-FO Part B, Point 4 

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 Oils.  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 shall be given. 

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 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 Oil) 

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 [shall/may] be given for all fish oils covered by this Standard except shark liver 
oils. 

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 

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

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 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. 

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 7 th 
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 Oil) 

PERU 

GENERAL COMMENTS 

In response to the request from CCFO, Perú 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 Oils 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 Anchovy (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) γ-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 Perú (SANIPES) 

Method used: AOCS Ce-1b-89 Fatty Acid Composition of Marine Oils 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:  

 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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 rTGs (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 

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

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 if required 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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Appendix 

ANALYTICAL DATA 

CANADA 

28th November 2016 

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. 

   Year: 2010 

  Lot: 1 2 3 4 5 6 7 8 9 10 11 12 13 

  Parameter Units                           

Fatty acid 
profile 

C14:0 

% total fatty acids 

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 22.50 22.22 22.01 22.36 22.47 22.36 22.59 22.32 22.11 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 

C18:1 n-9 12.05 11.93 12.11 12.12 12.02 12.22 12.25 12.53 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 

C18:3 n-3 1.12 0.87 1.13 1.13 1.19 1.19 1.23 1.14 1.21 1.23 1.20 1.49 1.73 

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 

C22:1 n-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 

Other 
compositional 

parameters 

Total lipids as FA g/100g oil 73.8 74.5 73.5 72.5 70.2 72.1 71.7 71.7 71.3 70.8 72.2 74.2 74.3 

Omega-3 g/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 oil 1.5 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 g/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 

Saturated FA g/100g oil 25.3 27.2 25.4 25.8 25.1 25.9 25.5 25.6 25.2 18.4 25.5 24 24.4 

Monounsaturated FA g/100g oil 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 g/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 

Stability 
indexes 

Peroxide value mEq peroxide/kg 0 0.2 0 0.0 0.0 0 0 0 0 0 0 0 0 

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 

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 178.6 182.3 178.6 178.4 182.0 173.8 176.5 182 174.3 171 172.5 173.6 175.2 
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   Year: 2011 2012 

  Lot: 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

  Parameter Units                             

Fatty acid 
profile 

C14:0 

% total fatty 
acids 

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 2.12 2.17 2.18 2.14 2.20 2.17 2.11 2.09 1.98 2.08 

C18:3 n-3 1.58 1.12 1.17 1.39 0.99 1.03 1.03 1.03 1.01 1.03 0.94 1.00 1.27 1.19 

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 

C22:1 n-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 12.51 11.90 12.60 12.75 12.82 12.99 

Other 
compositional 

parameters 

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 g/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 g/100g oil 1.4 1.4 1.4 1.5 1.8 1.9 1.7 1.7 1.7 1.8 1.7 1.7 1.5 1.7 

Omega-9 g/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 

Saturated FA g/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 

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 g/100g oil 31.6 31.8 30.2 32.4 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 45.5 48.6 46.3 46.7 46.5 46.9 45 

Stability 
indexes 

Peroxide value mEq peroxide/kg 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

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 

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 oil 178.4 178.5 172.2 166 173 173 175 175 177 175 177 177 178 172 
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  Year: 2012 

  Lot: 28 29 30 31 32 33 34 35 36 37 38 39 40 41 

  Parameter Units                             

Fatty acid 
profile 

C14:0 

% total fatty 
acids 

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 

C18:2 n-6 2.13 2.08 2.09 2.08 2.14 2.10 1.99 2.08 2.09 1.87 1.92 1.99 1.96 1.89 

C18:3 n-3 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 

C22:1 n-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 

C22:5 n-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 

Other 
compositional 

parameters 

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 g/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 g/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 

Saturated FA g/100g oil 23.7 23.2 23 23.5 22.2 22.3 25.6 23.2 23.1 23.3 24 22.9 21.9 23.2 

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 41.4 41.9 44.3 43.2 42.6 

Stability 
indexes 

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

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 

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 oil 171 171 174 173 169 172 173 164 169 172 174 169 168 171 

 

 

 

 

 

 

 

 



CX/FO 17/25/4 Add.1   9 

 
  Year: 2012 

  Lot: 42 43 44 45 46 47 48 49 50 51 52 53 54 55 

  Parameter Units                             

Fatty acid 
profile 

C14:0 

% total fatty 
acids 

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 1.91 2.00 1.83 1.69 1.71 1.73 1.62 1.51 1.61 1.59 1.56 1.93 

C18:3 n-3 1.28 1.10 1.19 1.21 1.15 1.10 1.13 1.15 1.15 1.12 1.16 1.12 1.16 1.32 

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 24.94 25.93 27.14 27.58 26.78 27.22 22.78 

C22:1 n-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 

Other 
compositional 

parameters 

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 32.5 30.9 31.4 32.1 30.9 

Omega-6 g/100g oil 1.7 1.5 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 g/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 

Saturated FA g/100g oil 22.3 21.5 22.2 24 23 22.1 22 22.7 21.7 22 21.7 20.3 20.7 23.4 

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 g/100g oil 31.1 33.1 32.4 32.1 34.5 33.5 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 

Stability 
indexes 

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 

p-Anisidine value - 0.9 1.5 1.3 0.7 1.3 1.5 1.3 1 0.9 0.7 1.5 1.3 1.4 1 

Acid value mg KOH/g oil 31.9 38.3 41.4 35.7 35.4 35.7 35.4 - - - - - - 29.9 

Saponification value mg KOH/g oil 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                               

Fatty acid 
profile 

C14:0 

% total fatty 
acids 

7.99 8.84 
10.0

8 
10.3

1 
9.50 8.43 9.01 9.68 9.21 9.02 9.61 

10.1
4 

9.78 
10.1

4 
10.0

3 

C16:0 
19.8

2 
20.7

2 
21.4

8 
22.0

4 
20.4

4 
20.7

5 
21.2

9 
21.4

3 
20.9

7 
21.0

2 
20.5

0 
21.0

1 
21.6

0 
21.8

8 
21.5

1 

C16:1 n-7cis 4.10 4.42 5.31 4.93 5.00 4.27 4.57 4.69 4.81 4.70 4.74 4.92 4.81 5.17 5.34 

C18:1 n-9 8.65 9.01 
10.0

2 
9.78 9.63 8.66 9.53 9.41 9.62 9.43 9.20 9.22 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 

C18:2 n-6 1.66 1.66 1.75 1.69 1.77 1.65 1.71 1.70 1.71 1.64 1.70 1.70 1.69 1.73 1.74 

C18:3 n-3 2.30 2.24 1.91 1.83 2.03 1.94 1.85 1.94 2.02 2.11 2.12 2.10 2.19 2.11 2.07 

C18:4 n-3 6.13 6.08 5.48 5.49 5.66 5.59 5.57 5.51 5.81 5.93 5.77 5.63 6.09 5.89 5.82 

C20:1 n-9 0.45 0.49 0.54 0.51 0.53 0.43 0.48 0.46 0.46 0.49 0.49 0.50 0.51 0.49 0.46 

C20:5 n-3 EPA 
22.9

8 
21.8

5 
19.9

0 
19.9

6 
21.5

3 
22.1

8 
21.5

0 
21.0

8 
21.5

8 
21.2

6 
21.4

0 
20.8

2 
21.2

8 
20.1

0 
20.2

2 

C22:1 n-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 

C22:5 n-3 DPA 0.50 0.47 0.49 0.46 0.47 0.45 0.45 0.46 0.47 0.43 0.47 0.49 0.47 0.46 0.49 

C22:6 n-3 DHA  
14.2

8 
13.0

7 
11.7

0 
12.4

7 
12.6

6 
15.5

4 
12.9

8 
13.0

5 
12.7

2 
12.5

4 
12.9

0 
12.5

1 
11.7

5 
11.3

3 
11.7

1 

Other 
compositiona
l parameters 

Total lipids as FA g/100g oil 
62.7

0 
61.0

0 
66.9

0 
63.5

0 
61.6

0 
64.1

0 
64.3

0 
66.5

0 
67.7

0 
69.1

0 
71.0

0 
68.8

0 
73.0

0 
73.6

0 
73.9

0 

Omega-3 g/100g oil 30.3 28 27.2 27.4 27.2 26.8 27.9 28.8 30 29.2 29.8 28.4 31.6 30.6 30.8 

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

Omega-9 g/100g oil 5.6 5.8 7 6.4 6.1 6.3 6.2 6.5 6.7 9.1 6.7 6.5 7.1 7.4 7.6 

Saturated FA g/100g oil 18.2 18.6 22.6 20.9 19.3 21.3 20.7 21.7 21.1 20.9 24.1 23.7 24.1 25.1 24.7 

Monounsaturated FA g/100g oil 12.8 13 15.7 13.9 13.8 14.6 14.3 14.8 15 17.4 15.6 15.1 16 16.8 17.1 

Polyunsaturated FA g/100g oil 31.7 29.4 28.7 28.8 28.5 28.2 29.3 30.1 31.6 30.9 31.3 29.9 33 31.9 32.1 

Carotenoids mg/100g oil 55.8 46.4 53.3 47.8 47.6 44.2 44.9 47.4 45.3 45.8 50.1 45.7 46.3 50.8 58.7 

Astaxanthin 
(esterified) 

mg/100g oil 101 82.2 93.2 83.7 84.8 78.8 79.3 83.9 81.3 82.4 90.3 82.2 83.4 90.1 103 

Total phospholipids g/100g oil 41.3 39.9 41.4 39.5 40.2 42.2 43.4 43.6 40 41.4 48 40.8 41 41 40.7 

Stability 
indexes 

Peroxide value 
mEq 

peroxide/kg 
0.3 <0,3 <0,3 <0,3 <0,3 <0,3 <0,3 <0,3 <0,5 <0,3 <0,3 <0,3 <0,3 <0,3 <0,3 

p-Anisidine value - 1 0.6 <0,6 0.9 1.8 0.9 0.6 1.3 0.8 0.4 0.5 0.2 1.3 1.2 2 

Acid value mg KOH/g oil 32.7 29.4 27.1 31.4 29.5 - 27.8 27.7 29.4 30 29.4 - 29.6 29.7 31.6 

Saponification value mg KOH/g oil 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 

% total fatty 
acids 

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 21.62 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 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 

C18:3 n-3 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 

C22:1 n-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 g/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 g/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 g/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 oil 14.4 15.7 16.5 17.3 17 13.2 15 14 14 14.4 14.6 14.3 16.5 15.5 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 45.1 42.8 51.8 

Astaxanthin (esterified) mg/100g oil 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 oil 41 40.5 40.4 40.9 41.5 43.7 40 41.3 42.2 39.9 39.5 39.8 36.6 41.5 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 1.1 

Acid value mg KOH/g oil 30.3 33.2 - 33.4 - - - - - - - - 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   12 

  Year: 2015 

 Lot: 87 88 89 90 91 92 93 94 95 97 98 99 100 96 101 102 

Parameter Units                                 

C14:0 

% total fatty 
acids 

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 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 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 5.71 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 12.92 12.60 13.49 13.88 12.82 12.90 12.92 12.66 13.43 

Total lipids as FA g/100g oil 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 oil 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 oil 21.9 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 oil 15.4 14.3 13.8 15 14.04 14.49 15.44 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 31.7 32.53 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 42.52 41.13 46.23 46.39 45.52 47.01 42.87 42.74 42.35 43.41 42.89 45.24 46.32 

Astaxanthin (esterified) mg/100g oil - 79.2 84.8 77.4 74.7 84.5 83.18 83.38 83.19 75.58 75.4 75.42 76.86 77.43 79.84 81.27 

Total phospholipids g/100g oil 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 - 2.1 1.2 0.7 <0,6 0.82 1.06 1.57 1.21 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 169 169 170 170.7 172.4 169 173.8 171.6 165.9 181.2 180.2 176.5 177.7 177.2 172.6 172.1 

 

 

 

 

 

 

 

 



CX/FO 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 

% total fatty 
acids 

8.75 9.62 8.59 9.18 9.18 9.27 8.62 9.24 8.93 9.05 9.87 9.13 9.63 
10.1

2 
9.33 9.45 8.72 

C16:0 
19.6

2 
19.9

6 
19.8

8 
20.1

6 
19.9

2 
19.6

9 
19.8

0 
19.8

5 
19.2

7 
20.0

3 
20.5

7 
19.7

5 
20.1

3 
21.0

7 
19.3

7 
19.7

9 
18.5

8 

C16:1 n-7cis 5.13 5.25 5.09 5.13 5.22 5.08 4.82 5.02 4.73 4.98 5.05 4.97 4.97 5.14 4.87 5.01 4.83 

C18:1 n-9 9.59 9.94 9.22 9.52 9.51 9.41 8.89 9.19 9.00 9.13 9.57 9.12 9.44 9.22 9.33 9.42 9.13 

C18:1 n-7 6.70 6.62 6.64 6.65 6.61 6.58 6.54 6.68 6.47 6.53 6.94 6.54 6.66 6.66 6.49 6.64 6.53 

C18:2 n-6 1.82 1.78 1.74 1.80 1.81 1.78 1.80 1.72 1.67 1.70 1.71 1.68 1.70 1.68 1.69 1.71 1.65 

C18:3 n-3 2.03 2.15 2.03 2.20 1.99 2.21 2.18 2.06 2.05 2.06 2.10 1.94 2.14 2.13 2.20 2.19 2.25 

C18:4 n-3 5.70 6.11 5.82 6.10 5.71 6.04 6.11 5.96 5.97 5.86 6.07 5.80 6.22 6.10 6.58 6.36 6.82 

C20:1 n-9 0.52 0.52 0.44 0.48 0.51 0.50 0.41 0.45 0.43 0.45 0.44 0.40 0.40 0.39 0.39 0.41 0.43 

C20:5 n-3 EPA 
21.8

8 
20.6

6 
22.6

9 
21.3

3 
21.9

0 
21.6

1 
22.7

5 
22.4

3 
23.4

0 
22.4

8 
21.0

2 
23.3

3 
21.9

0 
21.3

2 
22.8

0 
22.1

8 
23.3

7 

C22:1 n-9 0.00 0.07 0.06 0.08 0.07 0.10 0.06 0.07 0.06 0.08 0.05 0.05 0.04 0.05 0.06 0.00 0.07 

C22:5 n-3 DPA 0.47 0.47 0.45 0.46 0.51 0.50 0.51 0.43 0.46 0.48 0.41 0.44 0.42 0.43 0.44 0.42 0.44 

C22:6 n-3 DHA  
12.9

9 
12.3

4 
13.1

3 
12.2

0 
12.6

3 
12.6

2 
13.1

9 
12.9

3 
13.5

5 
12.9

5 
12.1

8 
13.0

7 
12.6

3 
12.0

9 
12.8

7 
12.7

6 
13.3

6 

Total lipids as FA g/100g oil 
67.7

8 
68.7

7 
66.3

8 
72.4

6 
67.2

9 
62.4

6 
65.7

6 
66.3

5 
63.5

9 
64.9

0 
66.1

3 
66.4

5 
65.5

8 
75.4

0 
70.6

3 
67.6

4 
68.2

8 

Omega-3 g/100g oil 
30.5

1 
30.5

9 
31.1

4 
31.6

2 
30.5

6 
28.6

8 
31.3

9 
31.2

2 
31.3

1 
31.2

7 
30.6 

32.4
8 

30.7 
34.3

7 
34.0

2 
32.0

7 
34.9

3 

Omega-6 g/100g oil 1.51 1.53 1.44 1.63 1.49 1.46 1.45 1.33 1.35 1.41 1.4 1.38 1.34 1.59 1.48 1.44 1.42 

Omega-9 g/100g oil 6.73 7.17 6.29 9.51 6.65 6.09 6.07 6.28 5.98 6.14 6.42 6.18 6.26 7.05 6.69 6.48 6.31 

Saturated FA g/100g oil 
20.5

4 
20.8

5 
19.2

7 
21.0

1 
20.2

1 
18.5

7 
18.9 

19.3
3 

17.4
7 

18.3
2 

19.5
9 

18.5
4 

19.4
2 

23.1
5 

20.1
5 

19.5
7 

17.6 

Monounsaturated FA g/100g oil 
15.1

2 
15.6

7 
14.4

3 
18.0

8 
14.9

4 
13.7 

13.9
1 

14.3
4 

13.3
8 

13.8
1 

14.4
8 

14.0
4 

14.1
3 

16.2
2 

14.9
9 

14.5
6 

14.2
2 

Polyunsaturated FA g/100g oil 
32.1

2 
32.2

4 
32.6

8 
33.3

7 
32.1

5 
30.2 

32.9
5 

32.6
8 

32.7
4 

32.7
7 

32.0
6 

33.8
6 

32.0
4 

36.0
3 

35.5 
33.5

1 
36.4

7 

Carotenoids mg/100g oil 
45.9

5 
46.7

6 
42.8

4 
45.8

4 
44.5

6 
47.2

1 
44.4

5 
45.3

2 
44.8

8 
44.8

7 
45.4

3 
42.6

1 
44.5

7 
43.1

4 
40.4

8 
40.0

5 
43.8

3 

Astaxanthin 
(esterified) 

mg/100g oil 
83.6

5 
85 75.3 

82.3
6 

80.2
2 

86.0
9 

80.1
1 

80.0
4 

79.3
6 

77.9
7 

80.8
1 

73.0
1 

78.9 75.4 
70.3

1 
69.7

1 
74.0

2 

Total phospholipids g/100g oil 
39.2

4 
36.3

5 
43.9

4 
38.7 

41.8
3 

38.7
5 

40.4
3 

39.3
8 

39.9
2 

40.6
6 

36.0
2 

39.5
4 

35.9 
38.1

7 
37.9

2 
36.3

7 
36.8

8 

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 <0,3 

p-Anisidine value - 1.22 1.15 0.95 1.34 0.91 < 0,6 1.55 0.9 1.2 1.64 <0,6 1.49 0.81 0.9 0.94 1.81 1.34 

Acid value mg KOH/g oil 
36.3

1 
38.5

6 
37.8

1 
36.7

9 
37.3 37.4 

37.1
9 

40.3 38.9 38.4 38.9 39.6 37.3 37.5 41.4 38.2 42.5 

Saponification value mg KOH/g oil 
172.

5 
173.

5 
173.

2 
175.

7 
173 

174.
4 

173.
2 

173.
1 

172.
3 

176.
3 

173.
6 

173.
5 

174.
3 

171.
9 

172.
6 

170.
6 

172.
5 
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  Year: Overall 

  Lot: Min Max Average Std. dev. 

  Parameter Units         

Fatty acid profile 

C14:0 

% total fatty acids 

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 

C18:3 n-3 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 

C22:1 n-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 

Other 
compositional 

parameters 

Total lipids as FA g/100g oil 61.00 75.80 69.29 3.52 

Omega-3 g/100g oil 23.80 34.93 29.09 2.35 

Omega-6 g/100g oil 1.10 1.90 1.48 0.17 

Omega-9 g/100g oil 5.60 9.51 7.10 0.88 

Saturated FA g/100g oil 17.47 27.20 21.94 2.20 

Monounsaturated FA g/100g oil 12.80 20.90 16.15 1.87 

Polyunsaturated FA g/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 

Stability indexes 

Peroxide value mEq peroxide/kg 0.00 1.40 0.07 0.21 

p-Anisidine value - 0.00 3.20 1.12 0.50 

Acid value mg KOH/g oil 7.20 42.50 31.50 7.01 

Saponification value mg KOH/g oil 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 G009/001/A16 G036/001/A16 G036/004/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 1.5 1.4 1.5 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 2.5 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 

C21:5 n-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 G046/001/A16 G047/001/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 5.1 10.6 

C15:0                     

C16:0 20 18.4 18.2 18.4 20.20 20.30 20.20 20.30 18 21.7 

C16:1, n-7 3.7 2.6 2.6 2.6 4.60 4.60 4.50 3.40 2.6 7.9 

C17:0                     

C18:0                     

C18:1, n-7 6.7 5.8 5.8 5.8 5.9 5.8 5.8 5.7 5.5 6.7 

C18:1, n-9                     

C18:2 n-6 1.8 1.5 1.5 1.5 1.7 1.6 1.6 1.4 1.3 1.8 

C18:3, n-3 2.8 2.5 2.6 2.5 1.2 1.2 1.2 2.3 0.5 2.8 

C18:3, n-6                     

C18:4, n-3 6.7 5.1 5.3 5.1 2.9 2.8 2.8 4.3 2.5 6.7 

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 23.5 15.8 27.1 

C21:5 n-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 0.5 0.3 0.6 

C22:6, n-3 12.9 15.2 15.5 15.6 13.4 13.7 13.8 12.8 7.3 15.6 

 

Quality Parameter 

 
G037/0
01/A15 

G138/0
02/A15 

G243/0
01/A15 

G307/0
01/A15 

G334/0
01/A15 

G60/0
01/A16 

G82/0
01/A16 

G167/0
08/A16 

G036/0
01/A16 

G036/0
04/A16 

G036/0
06/A16 

G046/0
01/A16 

G047/0
01/A16 

G049/0
02/A16 

G106/0
01/A16 

G106/0
02/A16 

Acid value 
(mg KOH/g) 

11.3 12 11.68 13.79 12.39 11.64 13.7 13 19.97 18.5 15.43 18.38 19.3 17.99 n.d n.d 

Peroxide 
value 
(mEq/kg) 

<2,0 <2,0 <0,10 <0,10 <0,10 <0,10 <0,10 <0,10 <0,10 <0,10 <0,10 <0,10 <0,10 <0,10 <0,10 <0,10 

Phospholipid
s (g/100g) 

45.5 n.d 44.5 40.1 41.1 45.3 44.6 45 50.4 45.6 40.8 56.4 56.6 57 58.2 58 
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Proposal 

Fatty acids 
(Area %) 

Draft 
Codex 
values 

Current USP-NF 
(United States 
Pharmacopeia - 
National 
Formulary) 

max/min 
value 
analyzed 

Proposal for 
revised Codex 
values 

Comments 

C14:0 6,4-13,0 6,4-13,0 5,1-10,6 5,0-13,0 
The Draft Codex corresponds to USP-NF, but we have analyzed some batches below the lower 
limit and would like to decrease it to 5,0 

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   

C20:5, n-3 14,3-24,3 14,0-24,3 15,8-27,1 14,3-28,0 
The Draft Codex standard corresponds to USP-NF, but we have analyzed some batches above 
the upper limit and would like to increase it to 28,0 

C21:5 n-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 Krill 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 19.5 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 1.4 1.9 1.0 1.0 0.9 1.1  

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 1.5 2.2 1.6 1.4 1.8 1.6 1.4~3.0 

22 γ-Linolenic acid C18:3n6 0.2 0.3 0.2 0.2 0.2 0.2  

23 α-Linolenic acid C18:3n3 1.3 1.7 1.4 1.2 2.1 1.3 0.5~3.5 

24 Stearidonic acid C18:4n3 3.6 3.5 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 1.1 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 11.1 13.5 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 Ionization 

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

Temperatures 

- Injection port : 250℃ 

- Detector : 270 ℃ 

- Column oven temperature program(split injection) 

Carrier gas : Helium 

Flow rate : 0.85mL/min 

Split flowrate : 50:1 

Injection size : 1 µL 

Initial Temp. (℃) Hold Time at 200℃ (min) Temp. Ramp (℃/ min) Final Temp. (℃) Hold Time at Final Temp. (min) 

100 5 4 240 10 

Result : Result = 100 ⅹ (A/B) 
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