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Purpose of the submission 

Commission Decision 2003/427/EC of 5 June 2003 authorised the use of oil rich 
in DHA (docosahexaenoic acid) from the micro-algae Schizochytrium sp. as a 
novel food ingredient under Regulation (EC) No 258/97 in a number of 
foodstuffs on the EU market.  Commission Decision 2009/778/EC of 22 October 
2009 authorised the extension of the use of oil rich in DHA from Schizochytrium 
sp. to an additional range of foodstuffs.  The Commission Decisions were made 
in response to submissions relating to a commercial algal oil product obtained 
from an improved strain of the original wild-type culture, Schizochytrium sp. 
ATCC 20888.  
 
The present submission provides information on the composition, nutritional 
value, metabolism and intended use of a DHA-rich oil obtained by Ocean 
Nutrition Canada Limited from the related strain of Schizochytrium sp. ONC-
T18, and on the level of undesirable substances it contains, and requests an 
opinion on the substantial equivalence of the oil from Schizochytrium sp. ONC-
T18 to that presently authorised from Schizochytrium sp. in accordance with 
Article 3.4 of Regulation (EC) No 258/97. 
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1. Introduction 

Oils in rich in omega-3 fatty acids, predominantly docosahexaenoic acid (DHA), 
derived from micro-algal sources have been the subject of four authorisation 
decisions and/or notifications under the EU Novel Food Regulation 258/97. 
 
The first such measure was Commission Decision 2003/427/EC in June of 2003 
authorising the use of DHA-rich oil from the thraustochytrid micro-algae 
Schizochytrium sp. in a range of foodstuffs and establishing a specification for 
the material.  This was followed in December 2003 by a notification under 
Article 5 of the novel food regulation for the placing on the market of a DHA-rich 
oil derived from a second thraustochytrid micro-algae Ulkenia sp. on the 
grounds of its substantial equivalence with the oil from Schizochytrium sp.  In 
2009 Commission Decisions 2009/777/EC and 2009/778/EC authorised 
extensions to the approved food uses of the oils from Ulkenia sp. and 
Schizochytrium sp. respectively. 
 
A third DHA-rich oil derived from the micro-algae Crypthecodinium cohnii was 
already on the EU market before the Novel Food Regulation came into effect 
and is therefore legally in use without the need for explicit approval. 
 
Ocean Nutrition Canada (ONC) is a world-wide distributor of fish oil, and the 
largest manufacturer and refiner of Omega-3 from fish oil in North America.  It 
has the largest independently operated marine research facility focused on oil 
refining technologies in North America and is a founding member of the Global 
Organization for EPA and DHA Omega-3 (GOED), an industry association 
dedicated to advancing industry standards especially in relation to the quality of 
Omega-3 EPA/DHA oils.  ONC has developed a DHA-rich oil, which is extracted 
from a non-GMO strain of Schizochytrium sp. designated as ONC-T18 isolated 
off the coast of Nova Scotia, Canada. 
 
The Thraustochytriaceae are a family of marine micro-algae comprising several 
related genera and including Schizochytrium sp. and Ulkenia sp., DHA-rich oils 
from both of which are currently authorised for use in foods on the EU market 
by measures in place under the Novel Regulation as described above.  The 
authorisations for these oils followed submissions made in relation to 
commercial oil products obtained from an improved variant of wild-type 
Schizochytrium sp. strain ATCC 20888 and from Ulkenia sp. strain SAM 2179 
respectively (OmegaTech, 2001; Nutrinova, 2005). The close taxonomic 
relationship between these species of micro-algae and ONC’s schizochytrid 
strain ONC-T18, together with the close compositional similarity of the oil 
products derived from them, provides the basis for considering DHA-rich oil 
from Schizochytrium sp. ONC-T18 and the presently authorised DHA-rich oil 
from Schizochytrium sp. as substantially equivalent. 
 
This submission characterises Ocean Nutrition Canada's oil product derived 
from Schizochytrium sp. ONC-T18 in terms of its method of production and 
specification, and provides information on its composition, nutritional value, 
metabolism, intended use and levels of undesirable substances in comparison 
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with that for the authorised oil from Schizochytrium sp. in support of the case for 
substantial equivalence under Article 3.4 of the Novel Food Regulation. 
 
 

2.  Characterisation of DHA-rich oil from Schizochytrium sp. ONC-T18 

2.1  Description 

Common or usual name 

The product that is the subject of this submission is extracted and refined oil 
from the wild-type heterotrophic micro-algae Schizochytrium sp. ONC-T18. It is 
a mixture of triglycerides containing polyunsaturated fatty acids (PUFA) in which 
the predominant fatty acid (>35%) is docosahexaenoic acid (DHA). There are a 
number of common or usual names for oils extracted from closely related micro-
algae including but not limited to: 
 DHA-rich algal oil 
 Algal oil 
 Omega-3 algal oil 

 
 

Empirical formula and chemical structure of DHA 

The empirical formula for docosahexaenoic acid (DHA) is C22H32O2.  The 
systematic name is 4,7,10,13,16,19-docosahexaenoic acid, and is often written 
in short-hand form as 22:6n-3 where these numbers indicate the number of 
carbon atoms in the molecule(22), the number of double bonds (6), and the 
number of carbon atoms from the methyl terminus to the first double bond (3).   
The structural formula for DHA is represented below in Figure 1. 
 
 

O

HO

 

Figure 1:  Docosahexaenoic Acid (DHA) 

 
 

2.2  Method of manufacture 

An oil rich in PUFA is produced by a heterotrophic fermentation process with a 
single cell marine micro-algae of the genus Schizochytrium, in particular, 
Schizochytrium sp. ONC-T18.  This organism can be grown to a high cell 
density  using a carbon-based substrate. Operating parameters such as 
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temperature, aeration, agitation and pH are controlled throughout the process to 
ensure that results, in terms of cell growth and oil production, are reproducible. 
The components of the fermentation medium are listed at Annex 1. 
 
Cells (biomass) from the liquid fermentation medium are concentrated and dried 
prior to extraction of the crude oil with propan-2-ol (an EU-permitted extraction 
solvent).  Biomass is separated from the crude oil-solvent mixture by filtration 
and the solvent is evaporated from the crude oil under vacuum.  The crude oil is 
subsequently refined using processes and techniques common in the edible oil 
refining industry including acid and alkali treatment, water washing, an optional 
winterization step, and bleaching.  Steam deodorization is the last refining step 
prior to the addition of EU permitted antioxidants to ensure stability, and 
packaging in airtight containers.  The process is represented schematically in 
Figure 2.  It is essentially the same as that described for the production of the 
currently authorised oil from Schizochytrium sp. (OmegaTech 2001). 
 
 

Figure 2:  Production of DHA-rich oil from Schizochytrium sp. ONC-T18. 

 

 
 
 

Production of ONC-T18 DHA-rich oil is in accordance with Hazard Analysis 
Critical Control Point (HACCP) and Good Manufacturing Practices including 
quality control (QC) checks at every stage of the production process.  Upstream 
(fermentation) processing includes the sterilization of growth media and all 
vessels/containers/fermenters used to grow ONC-T18 cells.  The fermentation 
is carried out in the absence of light under axenic conditions.  Cells containing 
oil are dried and exposed to extraction with an organic solvent.  Both bleaching 
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and deodorization use high temperatures under vacuum.  All of these steps 
(from fermentation to deodorization) provide conditions that minimize the risk of 
contamination with foreign microorganisms.   
 
 

2.3  Specification 

The specification for DHA-rich oil from Schizochytrium sp. ONC-T18 
manufactured by the above method is set out in Table 1: 
 

Table 1:   Specification for DHA-rich oil from Schizochytrium sp. ONC-T18 

Physical and Chemical Tests 

 Specification Test Method 

Colour Report Actual Gardner colour 

Acid Value Max. 0.5 mg KOH/g AOCS CD 3D-63  

Peroxide Value (PV) Max.  5 meq/kg AOCS Cd 8-53 

Moistureand Volitiles Max 0.01% AOCS Ca 2d-25 

Unsaponifiables Max 3.5% AOCS Ca 6a-40 

Trans-fatty acids Max 1% AOAC 996.06 

DHA  (Area %) Min 35% EP 2003:1352   
Method 2.4.29 

mg/g Min 350 mg/g 

Residual propan-2-ol Max 1 mg/kg POS SOP IN-LS-113 

   

Elemental Analysis   

   
Arsenic <0.1 mg/kg US EPA 200.8 

Copper <0.05 mg/kg ISO 8294 Equivalent 

Iron <0.2 mg/kg ISO 8294 Equivalent 

Mercury <0.04 mg/kg US EPA 245.6 

Lead <0.01 mg/kg US EPA 200.8 

 
Certificates of analysis of three batches of oil demonstrating the consistency of 
compliance with the above specification are presented at Annex 2. 
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3.  Comparison of DHA-rich oils from Schizochytrium sp. ONC-T18 
(present submission) and Schizochytrium sp. (Commission Decisions 
2003/427/EC and 2009/778/EC)   

3.1  Compositional equivalence 

Source organism 

The micro-algal family Thraustochytriaceae has historically comprised seven 
genera, Japanochytrium, Schizochytrium, Ulkenia, Althornia, Diplophrys, 
Aplanochytrium and Thraustochytrium, all of which are referred to as 
thraustochytrids. Under this classificatory scheme ONC’s strain 
ONC-T18 has previously been assigned to the genus Thraustochytrium (Burja 
et al., 2006).The genera Thraustochytrium , Schizochytrium and Ulkenia , oils 
from the latter two of which are the subject of previous authorisations under the 
EU novel food regulation, comprise marine protists commonly found in marine 
and estuarine environments.   

 

In recent times the taxonomic structure of the family Thraustochytriaceae has 
been the subject of discussion and the redistribution of some of the component 
organisms into a broader suite of genera has been proposed, in particular in 
relation to members of the genus Schizochytrium (Yokoyama and Honda, 2007) 
and the genus Ulkenia (Yokoyama, Salleh and Honda 2007). In the light of the 
on-going debate, ONC commissioned an expert review of the relationship 
between its thraustochytrid strain ONC-T18 and Schizochytrium sp. ATCC 
20888, the parent wild-type strain which is the basis of Commission 
authorisation decision 2003/427/EC. The review has concluded on the basis of 
their morphological characteristics, their pigment and fatty acid profiles and a 
comparison of small subunit ribosomal DNA (SSU-rDNA) sequences that, 
notwithstanding the on-going scientific debate about the taxonomy of the family 
Thraustochytriaceae  as a whole, these two organisms are closely related, so 
much so that strain ONC-T18 is more appropriately to be considered as falling 
within the genus Schizochytrium  sensu lato. The report of this study is attached 
as Annex 3. This conclusion has been supported by an additional independent 
expert review attached as Annex 4. 
 
The taxonomic relationship between strain ONC-T18 and the source organisms 
of the micro-organism-derived DHA-rich oils currently on the market can thus be 
represented as set out in Figure 3.  
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Figure 3. Taxonomic relationship between source organisms of DHA-rich oils 

 

 

 

Ref. World Register of Marine Species (WORMS): 
http://www.marinespecies.org/users.php 
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Specification 

DHA-rich oil from Schizochytrium sp. ONC-T18 complies with the specification 
for the oil from Schizochytrium sp. as set out in the Annex to Commission 
Decision 2003/427/EC.  The identity of the specifications for the two oils is 
demonstrated in Table 2. 
 
 

Table 2: specifications for DHA-rich oils from Schizochytrium sp. as per  Commission Decision 
2004/427/EC and Schizochytrium sp. ONC-T18 

 
oil from Schizochytrium sp. 

(Commission Decision 2003/427/EC) 

oil from Schizochytrium sp. 
ONC-T18 

(Ocean Nutrition Canada Ltd) 

Acid value 0.5mg KOH/g max. 0.5mg KOH/g max. 

Peroxide value 5.0 meq/kg oil max. 5.0 meq/kg oil max. 

Moisture and 

volatiles 
0.05% max. 0.01% max. 

Unsaponifiables 4.5% max. 3.5% max. 

Trans-fatty acids 1% max. 1% max. 

DHA content 32% min. 35% min. 

 

 

Proximate analysis 

Proximate analysis shows Ocean Nutrition Canada's product, like the oil from 
Schizochytrium sp. as presently authorised, to be free from protein and 
carbohydrate (limit of detection of 0.1%, certificate of analysis Annex 2). 

 

 

Lipid profile 

The fatty acid and sterol contents of the two oils show a high degree of 
similarity.  The fatty acid profiles of both oils are summarised in Figure 4 and 
presented in detail in Table 3 
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Figure 4:  Fatty acid profiles of oils from Schizochytrium sp. ex  OmegaTech 

and Schizochytrium sp. ONC-T18 

  
 
- values for oil from Schizochytrium sp. taken from OmegaTech novel food submission 
- values for oil from Schizochytrium sp. ONC-T18: average analysis of 3 batches  
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Table 3:  Fatty acid profiles of oil from Schizochytrium sp. ONC-T18  

 
The analysis of ONC lots 2269, 22630, 22740 and a sample of the currently authorised oil (Martek) were done simultaneously and run 
on the same instrument sequentially to make data comparison as consistent as possible. 

  ONC Lot Analysis ONC Analysis 
of Commercial 
lot of Martek 

DHA-S 

Information from Omega-
Tech Novel Food 

Application Table I-3  
(Average Weight %) 

Fatty Acid  
(Composition by Area %) Formula 22629 22630 22740 

Laurate 12:0 1.1 1.0 1.2 Trace 0.40 

Myristate 14:0 13.9 13.2 14.2 4.5 10.11 

Palmitate 16:0 26.1 27.0 26.6 13.5 23.68 

Palmitoleate 16:1n7 2.0 1.7 3.7 0.2 1.76 

Stearate 18:0 0.8 0.8 0.8 0.9 0.45 

Oleate 18:1n9 0.7 0.3 0.3 17.1 Not Reported 

Vaccenate 18:1n7 1.9 1.5 2.9 0.3 Trace -1.36 

Linoleate 18:2n6 0.2 Trace Trace 1.4 Not Reported 

Octadecatetraenoate 18:4n3 0.2 0.2 0.2 0.3 Trace – 0.85 

Dihomo-gamma  
Linolenate (Martek 

designates as coeluting with 
Eicosatetraenoate –20:4n-7) 

20:3n6 0.1 0.1 Trace 0.3 2.21 

Arachidonate 20:4n6 0.2 0.3 0.2 1.0 0.94 

Eicosatetraenoate 20:4n3 0.5 0.5 0.4 0.8 0.87 

EPA 20:5n3 0.8 1.0 0.8 1.2 2.63 

Docosapentaenoate 22:5n6 8.0 8.2 7.5 15.9 13.50 

DHA 22:6n3 40.8 41.3 38.6 39.6 35.00 

       

Other N/Ap 2.8 3.0 2.6 3.3 6.24 

       

 



page 12 

  v111010 

 

3.2  Nutritional value and metabolism 

The oil from Schizochytrium sp. ONC-T18 has an identical proximate 
composition and a closely similar lipid (fatty acid and sterol) profile to that of the 
presently authorised oil from Schizochytrium sp.  At the intended levels of use 
(60 – 600 mg DHA-equivalent/100g of food, see Section 3.3), the small 
differences in their lipid profiles will have no significance for their relative 
nutritional value or metabolic impact. 
 

3.3  Intended use 

The use of the existing oil from Schizochytrium sp. is limited by the terms of 
Commission Decisions 2003/427/EC and 2009/778/EC to specified foods at up 
to specified maximum levels expressed on an added DHA basis. It is intended 
that the oil from Schizochytrium sp. ONC-T18 will be used in the same way and 
will therefore replace, rather than add to, intake from the currently authorised 
oil. 
 
The list of specified foods and maximum levels of use defined by the two 
Commission Decisions is reproduced in Table 5. 
 
 

Table 5:  authorised uses of DHA-rich oil from Schizochytrium sp.
1 

Food Maximum content of DHA 

Dairy products except milk-based drinks 200 mg/100 g or for cheese products 600 
mg/100 g 

Dairy analogues except drinks 200 mg/100 g or for analogues to cheese 
products 600 mg/100 g 

Spreadable fat and dressings 600 mg/100 g 

Breakfast cereals 500 mg/100 g 

Food supplements 200 mg per daily dose as recommended by 
the manufacturer 

Dietary foods for special medical purposes In accordance with the particular nutritional 
requirements of the persons for whom the 
products are intended 

Foods intended for use in energy-restricted 
diets for weight reduction 

200 mg/meal replacement 

Bakery products (breads and bread rolls) 200 mg/100 g 

Cereal bars 500 mg/100 g 

Non-alcoholic beverages (including milk 
based beverages) 

60 mg/100 ml 

1
 as defined by Commission Decisions 2003/427/EC and 2009/778/EC 
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3.4  Levels of undesirable substances 

DHA-rich oil from Schizochytrium sp. ONC-T18 is produced from micro-algae 
grown by controlled fermentation. Operating parameters such as temperature, 
aeration, agitation and pH are controlled throughout the process to ensure that 
results, in terms of cell growth and oil production, are reproducible.  The end 
product (refined DHA-rich oil) is tested to ensure compliance with a specification 
which includes maximum limits for arsenic, copper, iron, mercury, lead, and 
trans-fatty acids.   
 
The product is a highly refined oil and the absence of protein and carbohydrate 
as revealed by proximate analysis down to a limit of detection of 0.1% makes it 
highly unlikely that any allergens will be present. 
 
Upstream (fermentation) processing includes the sterilization of growth media 
and all vessels/containers/fermenters used to grow ONC-T18 cells and produce 
oil. Fermentation takes place in the absence of light. Cells containing oil are 
dried and exposed to extraction with an organic solvent.  Both bleaching and 
deodorization use high temperatures under vacuum.  All of these steps (from 
fermentation to deodorization) provide conditions that minimize the risk of 
growth of foreign microorganisms. Microbiological testing is nevertheless a 
routine part of the final QC testing prior to release of the oil to ensure 
compliance with the following limits: 
 

coliforms max 10 MPN/g 

E. coli negative 

Aerobic Plate Count <1000 CFU/g 

Yeasts and Molds <100 CFU/g 

Salmonella Negative/25g 

Staphylococcus aureus <10 CFU/g 

 

These procedures ensure that the quality of DHA-rich oil from ONC-T18 is the 
same as, or better than the oil from Schizochytrium sp. presently commercially 
available. 
 
 
Toxin production by Schizochytrium ONC-T18 is unlikely since there are no 
reports of toxin production by any of the Thraustochytriaceae, the family of 
which Schizochytrium  is a member.   Nevertheless, samples of ONC-T18 oil 
and the biomass (freeze-dried) from which it is obtained have been screened for 
the following algal toxins: 
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toxin m/z 
Domoic Acid 

Gymnodimine 
Desmethylspirolide C 

Azaspiracid-1 
Azaspiracid-2 
Azaspiracid-3 

Pectenotoxin-2 
Okadaic Acid 

Dinophysistoxin-1 
Dinophysistoxin-2 

Yessotoxin 
Prymnesisn-2 
Prymnesisn-1 

312.1447 
508.3427 
692.4526 
842.5055 
856.5211 
828.4898 
881.4663 
803.4582 
817.4738 
803.4582 
1141.4706 
1968.8037 
2262.8988 

 
None of the toxins were detected in extracts of the oil or the freeze-dried 
biomass (report at Annex 5). 
 

4.  Other relevant data 

4.1 Consumer information 

The Commission Decisions authorising the use DHA-rich oil from 
Schizochytrium sp. require that its presence be declared on the labelling of 
foods containing it.  Similar provisions would apply in the case of the oil from 
Schizochytrium sp. ONC-T18.  Consumers will therefore be able to identify any 
foods in which it has been used. 
 
 

5.  Summary and conclusions 

 DHA-rich oil from Schizochytrium sp. ONC-T18 is a well-characterised 
product produced under controlled conditions to a reproducible and 
consistent standard. 

 
 Its source organism is closely related to Schizochytrium sp. ATCC 20888, 

the wild-type parent of the source organism of the DHA-rich oil currently 
authorised under Novel Food Regulation (EC) No 258/97.  

 
 Analysis shows it to be compositionally closely similar to the presently 

authorised oil from Schizochytrium sp. 
 
 It is intended to be used in the same foods and under the same conditions 

as the presently authorised oil. 
 
 When used at the intended levels, the nutritional value and metabolism of 

the oil from Schizochytrium sp. ONC-T18 will be indistinguishable from that 
of the presently authorised oil. 

 
On the basis of the above rationale, this submission requests an opinion on 
whether the DHA-rich oil from Schizochytrium sp. ONC-T18, when produced, 
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refined and used as described, can be considered substantially equivalent to 
the DHA-rich oil from Schizochytrium sp. currently authorised by Commission 
Decisions 2003/427/EC and 2009/778/EC. 
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  ANNEX 1 
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Fermentation Ingredients to Prepare Media for ONC-T18 
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ANNEX 2 

 

Annex 2 – Certificates of analysis 

 
   

Bulk oil (3 Lots) Ocean nutrition Canada DHA3T4505.01/111001 04-Aug-11 

Proximate analysis Maxxam Analytics # B099022 05-Aug-10 

Trans-fatty acids Maxxam Analytics # B0A5090 16-Aug-10 

Metals RPC # 107954-IAS 05-Aug-10 

Cu and Fe  NoFa Lab Cert Nos. 201007003, 4 and 5  12-Jul-10 

Microbiol. Silliker Canada Co. COA no MRK-33822970-0 13-Jul-10 

Microbiol. 
(Salmonella, Staph. 
aureus) 

Silliker Canada Co. COA no MRK-34562102-0 21-Jun-11 

Residual solvents 
POS Bio-Sciences DHA3T4505 Lots #22629, 
630, 740 

15-Jul-10 

Moisture & Volatiles 
POS Bio-Sciences DHA3T4505 Lots #22629, 
630, 740 

23-Jun-11 
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Annex 3 – Taxonomic Report by Celeste Leander, PhD 

 
University of British Columbia 

Vancouver 
British Columbia 

Canada 
 

30 May 2011 
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Annex 4 
 
 
 

Annex 4 – Taxonomic Report, Graham Bremer, BSc (Hons), MPhil 

 
 

School of Biological Sciences 
University of Portsmouth 

Portsmouth PO1 2DY 
UK 

 
30 May 2011 
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Annex 5 
 
 
 

Annex 5 – Screening for marine algal toxins, Jeremy E. Melanson, PhD 

 
 

NRC Institute for Marine Biosciences 
Halifax, Nova Scotia B3H 3Z1 

Canada 
 

20 September 2010 
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